ETSIES 203 119-2 vi.5.1 (2022-05)

ETSI STANDARD

Methods for Testing and Specification (MTS);
The Test Description Language (TDL);
Part 2: Graphical Syntax



2 ETSI ES 203 119-2 V1.5.1 (2022-05)

Reference
RES/MTS-TDL1192v151

Keywords

graphical notation, language, MBT, methodology,
testing

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax: +33 4 93 65 47 16

Siret N° 348 623 562 00017 - APE 7112B
Association a but non lucratif enregistrée a la
Sous-Préfecture de Grasse (06) N° w061004871

Important notice

The present document can be downloaded from:
http://www.etsi.org/standards-search

The present document may be made available in electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall not be modified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents between such versions and/or in print, the prevailing version of an ETSI
deliverable is the one made publicly available in PDF format at www.etsi.org/deliver.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

If you find a security vulnerability in the present document, please report it through our
Coordinated Vulnerability Disclosure Program:
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

Notice of disclaimer & limitation of liability

The information provided in the present deliverable is directed solely to professionals who have the appropriate degree of
experience to understand and interpret its content in accordance with generally accepted engineering or
other professional standard and applicable regulations.
No recommendation as to products and services or vendors is made or should be implied.

No representation or warranty is made that this deliverable is technically accurate or sufficient or conforms to any law
and/or governmental rule and/or regulation and further, no representation or warranty is made of merchantability or fitness
for any particular purpose or against infringement of intellectual property rights.

In no event shall ETSI be held liable for loss of profits or any other incidental or consequential damages.

Any software contained in this deliverable is provided "AS IS" with no warranties, express or implied, including but not
limited to, the warranties of merchantability, fitness for a particular purpose and non-infringement of intellectual property
rights and ETSI shall not be held liable in any event for any damages whatsoever (including, without limitation, damages

for loss of profits, business interruption, loss of information, or any other pecuniary loss) arising out of or related to the use
of or inability to use the software.

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying and
microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2022.
All rights reserved.

ETSI


http://www.etsi.org/standards-search
http://www.etsi.org/deliver
https://portal.etsi.org/TB/ETSIDeliverableStatus.aspx
https://portal.etsi.org/People/CommiteeSupportStaff.aspx
https://www.etsi.org/standards/coordinated-vulnerability-disclosure

3 ETSI ES 203 119-2 V1.5.1 (2022-05)

Contents

Intellectual Property RIGNES.......occ ettt st e e b s e st e sbe e e e besreeneesaeeneerenneeneas 5
[0 L= V1Yo (o ISP 5
MoOdal VErDS TEMINOIOQY.......ccueeieiiceeie ettt e e e e s te e e e besbe e tesbeeseebesaeensessesneenseseeeseensenrens 5
1 o0 o< PP TP PRURTRPRN 6
2 S = (< (/== TSRO 6
21 N[0 00 AV SN (== (= 10 SRRSO 6
2.2 L0110 00T AN (= (= (01 RO 6
3 Definition of terms, symbols and abbreviations............ccccvieeiiieeieece e e 6
3.1 L= .01 6
3.2 Y101 7
3.3 YN o] = VT o IO ORRR 7
4 R ST o ] T L= S 7
4.1 a1 0o (U Tex 11 o] o [ SRS SRR 7
4.2 DOCUMENT SEFUCLUIE. ... eeee ettt e e sttt e ettt e e sttt e e e et e e e e saee e e s aaeeeeaataeeeanseee s nseeeeanteeesannseeesnseeeeanseneeansneesannenas 7
4.3 [N fol¢= 1 TolgT= I @0] 01V/= a1 i o] o1 SRRSO 8
4.3.0 (€T 1 = SRS 8
43.1 Symbols and MeaniNGS FOr SNAPES......ccueeieee ettt re e et e e e s reesteesaeeseesreenreensens 8
4.3.2 Symbols for non-terminal textual 18DEIS..........co.oiiiie s 8
4.3.3 EXBIMPIES ...ttt b ek b e h b e h b e R bt e R bt E Rt bRt eh e e et bt b e e b e nne e ere e 9
4.4 (O] 0101 4 07= /oSO 10
5 T o =10 SRS 11
6 RS 7= 10 == R 11
6.1 01U 0o =1 oo OSSPSR 11
6.1.1 1= 00 0| TSSO 11
6.1.2 NBMEAEIEMENT ...t r e e b e st e et e e e s ae e e beeeabeeebeeesaeeeaseeeaseeeaseeesaseesabeesnneesares 11
6.1.3 L= 107011 ] S 12
6.1.4 Package.//standards.iteh.al/catalog/standards/sist/fcTabbe~ec09-40b3-2425 v vcrceneenne. 12
6.1.5 (O10]1.011.01= o] AP SO RRRRO 13
6.1.6 F N g aTo1 = o] Y o= TSSOSO P RSO UT SRS 13
6.1.7 P2 0] 00]= 1 o] o [OOSR 14
6.1.8 TESODECLIVE. ...ttt bbbt bbbt b bt bt bbb e e 14
6.1.9 A (= 11 [0 OO 15
6.1.10 CONSETAINETYIIE ..tttk sttt sttt e et bbbt b et bt e b e e eb e e b et eb e e b e s e e b e eb e se e bt e b e se e bt sb e e ebesb e e ebeebeneenenbeneenen 15
6.1.11 (o1 = T o | TP SURRRPROt 15
6.2 DT = SO 16
6.2.1 S g oL D= = Y I8 o= S 16
6.2.2 S BT U =0 | D= = Y o 16
6.2.3 (00 1= o T g1 = 1Y o= 17
6.24 PrOCEAUNESIGNEIUNE. ...ttt ettt et ettt b e st b e e h e b e he b e e e st b e s et e b e se et eb e s b e e eb et 17
6.2.5 T .01 18
6.2.6 DALAINSLANCE ... ..ot e et et e e e e e e st e et e e e e e e s baseeeeaeeesaasasaeeeaaeeaassasaeesaaesaasnseeeeaaaeeansnrnns 18
6.2.7 SIMPIEDELAINSLANCE ...ttt ettt b et b bbbt b e bt b s bt e bt sb e e ekt s b e e ebesbeneenesbeneenea 19
6.2.8 SHUCIUrEAD ALAI NSLANCE. ... cvee e cetee ettt e et e et e et s e e teeeebeeesteeeebesesbeeeabesessseeasesessseenseesnbesensessssesenseneses 19
6.2.9 COllECti ONDALAINSLANCE. ... .eecvveeeeee et et eetee et e ettt e ete e et e e et e e steeesaeeeseeessseeabeeessseessssesssesnseessbesensesesesenseneses 20
6.2.10 == <2 (< SRS 20
6.2.11 N (o] I PSP 21
6.2.12 FFUNCLION ...ttt e r e e sae e e et e e s ae e e eae e e s aeeesbbeesaeeesbbeeaseeeaaeeesaeeesseeessseessbeesnseesateesnseesares 21
6.2.13 DataRESOUICEM GDPING. ... eeuteeeteiieieesee st e st ete e et eseesteeste e te e beetesseesseesseesaeeseenseasseasaassansteeseesenseensenneesnes 22
6.2.14 L = 010 1Y =0 o1 o 22
6.2.15 D= ez =0T 111V =T o o o P 23
6.2.16 DIALAUSE ...ttt e e e e e e e e e e e e e ————eeaeeaaaata—eeeaeeaiaaatareeaeaeeaaaaaaraeeeaaeeaaanrrereaaeeaaaanrres 23
6.2.17 S e (o DLz v U LS RO 24
6.2.18 DAtAINSLANCEUSE ..ottt e e e e e e be et e e e e e e s taeeeeeaeeesaaasseeeaaaesaasssaeesaassaasnsseneaaassaannnrns 24
6.2.19 ANYVBIUB. ...ttt bbb h £ b E b b e Rt E e Rt bt a e b et b n e 25
6.2.20 ANYV BIUBOTOMIT ..ottt e bbbt £ b bbb et e bt b e et b e e et e b e bt b e b 25

ETSI



4 ETSI ES 203 119-2 V1.5.1 (2022-05)

6.2.21 (@ 0T V= | LSO 26
6.2.22 DYNAMICDEIAUSE. ... .ctieeieiteeete ettt ettt bbbt b e s et b e s et b e s e e h e e b e st e bt b e ne e bt e b e ne et ebesb et sbenbe s 26
6.2.23 g Tox o] @ | RSP RPSRSN 26
6.2.24 FOrMAl ParaMELEIUSE ...ttt ettt st e et s et e e s eesaesbesaeese e e eneeeeseesteseeeseeneenseneens 27
6.2.25 RV T2 o 1= LSRR 27
6.2.26 PredefiNedFUNCLIONCE .......oc.oiiieeeeee bbbttt e bbb e e e nne e 27
6.2.27 LITEralV AIUBUSE. ...ttt sttt b ettt s b ettt e et e st et e be st et ebe s be e ebesbe e 28
6.2.28 D = Y I o L= SO STSRPS 28
6.2.29 [ TN a1 = Y Y/ 0T PSSRSO 29
6.2.30 DAAEIEIMENEUSE ...ttt sttt sttt sttt e st et et e st e neebe st e e e besbe e ebesbenene 29
6.3 LI L0 OO PP PPPTOPPTPPPTRPRTN 30
6.3.1 B L0 01= = o = SR 30
6.3.2 THMELADEIUSE. ...ttt sttt sttt e st et et ese e beseeeaeeaeeneene e e eseseeseesaeeneenee e eneenee 30
6.3.3 L T SRS 31
6.34 (@IS o= o o= TSP 31
6.3.5 B I 1=2 011 =g PSS 32
6.3.6 L0 25 =T PP P ST PR PRSP 32
6.3.7 I 27= | RS RSR S 32
6.3.8 LI L 025 e o S 33
6.4 QIC=-= @0 1T [0 =4 o] SRS 33
6.4.1 JLIC=-S (00 a1 1T [0 = oo S SPS 33
6.4.2 LT 1= I o= PP P PRSPPSO 33
6.4.3 LC T (1 Lo SO RRRR 34
6.4.4 COMPONENETYIE ..ottt ettt sttt e e e et r bt b e e e se e Rt s bt eh e e e e R e e e e e h e e Rt e et e se e e e s e resreenesneennenneres 34
6.4.5 COMPONENTINSIANCE ...ttt b e e r et e e se e Rt bt bt e s e s e sn e er e bt enn e e enes 35
6.4.6 (@0 107 1 o o SO 35
6.5 QLIS B2 T= 7= 1Yo R 36
6.5.1 LIS (B L= o] oL o TSSOSO PSPPSR PSR PROP 36
6.5.2 BENAVIOUF ...ttt bt b e s e b h e b £ et e e e e e e Rt bt eh e eb e heen e e e e e e b ehe b e e e ennennen 37
6.5.3 COMDINEABENAVIOUE .......eeiuietiiieie ettt sttt h et b e se b e et eh e st e e e b e se e e bt s heebe et e s e besbeebesneenee s ennes 38
6.5.4 2] oo PSP 40
6.5.5 COMPOUNABENGVIOU .....c..eeieeeeteesteete e se sttt ste e te et e e este e te e te e teetesneesseesseesseenseensenseesseensennseesenneennns 40
6.5.6 (= To T g0 (= | I0 0 0] == 7= Y/ oL [T 41
6.5.7 UNboundedL OOPBENAVIOUN ........c.cciiiiiiiiei ettt et bbbt b e st b e bbb 41
6.5.8 OPtiONAIBENAVIOUI ...ttt b et e ettt se etk h et se et bt sb e e et e sb e e eb e st e neeneebennenea 42
6.5.9 ARErNALIVEBENAVIOUN ..ottt st e e bt e s et e e seeeestesbesaeeneeneeneeneees 42
6.5.10 (@0 g To L Lo gr= 1 =T= 7= Y/ o L O S 43
6.5.11 e = 11 1 =T= 7= Y7o O RSN 43
6.5.12 DEfAUIBENAVIOUF ...ttt ettt te st et et e a e et et e s eeseesbesaeeseeneeneeneeseeseesneeseeneenseseens 44
6.5.13 L= 0T 0L = YT L S 44
6.5.14 PEFTOTICBENAVIOUN ...ttt ettt e bbbt e e e s et b sheeb e et e se e e e nb e besbeeb e e e ennennea 45
6.5.15 2 == SO STRSPS 45
6.5.16 S (o o SO PPSPRPN 45
6.5.17 VA= ([T 7SS o g o' | USSR 46
6.5.18 F S < 1 1o H TSP TP UR PRSP 46
6.5.19 IVTESSAOE ...t h e b e R e e e R e h e r e ne e e s 47
6.5.20 L 0Te=o L1 = | P RRSN 48
6.5.21 F o (0] | = == o SR 49
6.5.22 1 T 0= o o o O RSN 50
6.5.23 AASSIGIITIENE ...ttt ettt h et bbbt b e h e E e h 8 e E e s b £ b e s b £ b e s e b b e b e Rt b e b he b e ne b n e 50
6.5.24 TeStDESCIi Pl ONREFEIENCE. ......c.eceiitieciet bbbttt b bbb 50
Annex A (informative): EXQMPIES. ...ttt e et e nre s 52
E O @ Y V1= TSRS 52
A.1 lllustration of Datausein TDL GraphiCal SYNaX...........ccuirerereieieeieise e 53
YN 01 (= g = o == ] o S 55
A3 INteroperability TESHING ... ..ccueoeeeeiri ittt e et sb b b resn e e et nenr e ne e 57
L TS 0 YT P PP TSRS PRURURORPN 60

ETSI



5 ETSI ES 203 119-2 V1.5.1 (2022-05)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI member s and non-members, and can be
found in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to
ETS in respect of ETS standards’, which is available from the ETSI Secretariat. Latest updates are available on the
ETSI Web server (https./ipr.etsi.org/).

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

Trademarks

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

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

Foreword

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

The present document is part 2 of amulti-part deliverable. Full details of the entire series can be found in part 1 [1].

Modal verbs terminology

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

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

The present document specifies the concrete graphical syntax of the Test Description Language (TDL). The intended
use of the present document isto serve as the basis for the development of graphical TDL tools and TDL specifications.
The meta-model of TDL and the meanings of the meta-classes are described in ETSI ES 203 119-1 [1].

NOTE: OMG®, UML®, OCL™ and UTP™ are the trademarks of OMG (Object Management Group). This
information is given for the convenience of users of the present document and does not constitute an
endorsement by ETSI of the products named.

2 References

2.1 Normative references

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

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

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

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

[1] ETSI ES203 119-1 (V1.6.1): "Methods for Testing and Specification (MTS); The Test
Description Language (TDL); Part 1: Abstract Syntax and Associated Semantics'.

2.2 Informative references

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

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

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

[i.9 ETSI TS 136 523-1 (V10.2.0) (10-2012): "LTE; Evolved Universal Terrestrial Radio Access
(E-UTRA) and Evolved Packet Core (EPC); User Equipment (UE) conformance specification;
Part 1: Protocol conformance specification (3GPP TS 36.523-1 version 10.2.0 Release 10)".

[1.2] ETSI TS 186 011-2 (V3.1.1) (06-2011): "IMS Network Testing (INT); IMS NNI Interoperability
Test Specifications; Part 2: Test Description for IMS NNI Interoperability”.

3 Definition of terms, symbols and abbreviations

3.1 Terms

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

diagram: placeholder of TDL shapes

ETSI
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lifeline: vertical line originates from a gate instance or a component instance, to which behavioura elements may be
attached

NOTE: A lifeline from top to down represents how time passes.

shape: layout of the graphical representation of a TDL meta-class

3.2 Symbols

Void.

3.3 Abbreviations

For the purposes of the present document, the following abbreviations apply:

EBNF Extended Backus-Naur Form

IMS IP Multimedia Subsystem

OCL Object Constraint Language™

TDL Test Description Language

URI Unified Resource I dentifier
4 Basic principles
4.1 Introduction

The meta-model of the Test Description Language is specified in ETSI ES 203 119-1 [1]. The presentation format of
the meta-model can be different according to the needs of the users or the requests of the domain, wherethe TDL is
applied. These presentation formats can either be text-oriented or graphic-oriented and may cover al the functionalities
of the TDL meta-model or just a part of it, which is relevant to satisfy the needs of a specific application domain.

The present document specifies a concrete graphical syntax that provides a graphical representation for the whole
functionality of the TDL meta-model.

The document specifies the TDL diagram, where the graphical representations of the instances of the TDL meta-classes
may be placed. A graphical representation may contain a shape with textual labels placed into it. The rules, how these
labels shall be interpreted are described in OCL-like expressions.

4.2 Document Structure
The present document specifies the concrete graphical syntax of the Test Description Language (TDL).
Clause 5 specifiesthe TDL Diagram.

Clause 6 specifies the concrete shapes defined for the TDL meta-classes. (The meta-model of TDL and the meanings of
the meta-classes are described in ETSI ES 203 119-1[1].)

0 Foundation (clause 6.1)

. Data (clause 6.2)

e  Time (clause 6.3)

. Test Configuration (clause 6.4)
e  Test Behaviour (clause 6.5)

At the end of the present document several examplesillustrating the features of the TDL Graphical Syntax can be
found.

ETSI
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4.3 Notational Conventions

4.3.0 General

Elements from the TDL meta-model [1] aretyped initalic, e.g. SructuredDataType.

The definition of the TDL concrete graphical syntax consists of both shapes and textual 1abels placed into these shapes.
Textual labels are differentiated into non-terminal textual labels and terminal textual labels. The production rule of a
non-terminal textual 1abel is specified by a combination of EBNF symbols and OCL -like expressions to navigate over
the abstract syntax meta-mode! of TDL.

4.3.1 Symbols and meanings for shapes

Shapes consist of outermost borders, compartments, and textual labels (i.e. non-terminal textual labels and
terminal-textual labels). The following conventions apply:

. Non-terminal textual labels are typed in small capitals (e.g. PRODUCTIONRULELABEL). The name of the label
refersto a production rule with the same name that specifies how the result of the production ruleis
determined.

. If anon-terminal symbol name istyped in special, e.g. UNDERLINED or BOLD small capitals, underlined or bold
font shall be used in the shape for the result of the production rule of that non-terminal symbol, e.g.
SIMPLEDATAINSTANCENAMELABEL (non-terminal) and MyVaue:MyType (aresult of the production rule of that
non-terminal) or ComPoNENTROLELABEL (non-terminal) and TESTER (aresult of the production rule of that
non-terminal), etc.

. Terminal textual labels are typed in non-small-capital characters. They shall be typeset in the same font, as
they appear on thefigure, e.g. if aterminal textual label istyped in bold, bold font shall be used in the shape
for that terminal textual symbol, e.g. timer, etc.

e  Theoutermost border of a shape shall not be hidden, unlessit is stated explicitly.
. Compartments and non-terminal textual labels may be hidden to simplify the internal structure of the shape.

. In the figures, optional compartments are shaded in alight grey colour, while optional non-terminal textual
labels are typed in grey colour. However, the colour and the shading indicate only the optionality of a
compartment or anon-terminal label. That is, if they are actually present in atest description, they shall not be
shaded and shall be typed in black.

. If anon-terminal textual label is defined to be optional, that non-terminal textual 1abel shall only be shown if
the surrounding compartment is shown and the corresponding non-terminal textual production ruleresultsin a
non-empty string or a non-empty collection of strings.

o If an optional compartment contains a mandatory terminal or non-terminal textual label, the text shall only be
shown if the surrounding compartment is shown.

. References to non-terminal textual production rules external to the given shape are represented by the name of
the referenced production rule enclosed in angle brackets (e.g. <REFERENCEDPRODUCTIONRULE>).

. A non-terminal textual label in between hashmarks (e.g. #ELEMENT#) denotes a placeholder for a shape
identified by that non-terminal textual label.

4.3.2 Symbols for non-terminal textual labels

Non-terminal textual labels are specified by production rules (so called non-terminal textual label production rule). The
formal specification of anon-terminal textual label production ruleis expressed by OCL. The context meta-model
element for the OCL expression is specified prior to the non-terminal textual label specification. In some cases, the
definition of OCL expression would be too complex for understanding. In that case, pseudo-code like helper notations
are used.

ETSI
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The OCL expressions are combined with a variant of the Backus-Naur Form (Extended Backus-Naur Form - EBNF).
The conventions within the present document for the production rules are:

4.3.3

OCL keywords and helper functions are typed in bold.

The keyword context followed by the name of TDL metaclass determines the context element for the
following production rule (e.g. context Package).

Non-terminal textual labels production rule identifiers are always represented in small capitals
(e.g. LABELPRODUCTIONRULE).

Non-terminal textual label production rule definitions are signified with the"::= " operator.
OCL expressions are written in lower case characters (e.g. self.name).

Non-terminal textual labels may contain terminal symbols. A terminal symbol is enclosed in single quotes
(e.g. 'keyword or T").

Alternative choices between symbolsin a production rule are separated by the '|' symbol (e.g. symbol1 |
symbol2).

Symbolsthat are optional are enclosed in square brackets'[ ] ' (e.g. [symbol]).

In case the context of an OCL expression needs to be changed for non-terminal textual label production rule,
the predefined function variable as context in <L ABELPRODUCTIONRULE> shall be used to invoke a
production rule of adifferent metaclass, where variable refers to an instance of a metaclass that complies with
the context of the invoked <L abel ProductionRule>.

If the OCL expression of a production rule results in a collection of strings, a collection helper function
separator (String) is used to specify the delimiter between any two strings in the collection, e.g.
self.collectionProperty->separ ator (',"). The collection helper function newling( ) inserts aline break between
any two stringsin the collection.

Iterations over collections of attributes of a metaclass use a verbatim (non-OCL) helper function foreach with
the following syntax: foreach VariableName "' VariableType [separator (String)|newling( )] in
OCLexpression end. VariableName is an alphanumeric word signifying the variable used for subsequent
statement. VariableType is a string that shall be the same as a TDL metaclass name. OCLexpression isan OCL
statement that resolvesin a collection of metaclass elements compliant to the metaclass given in VariableType.
For example, the statement LABEL ::= foreach e Element in self.attribute end, iterates of the elementsin the
collection self.attribute and stores resulting element of each iteration in variable e. The variable e can be used
in the body of the loop for further calculations. In every iteration, the non-terminal textual production rule
LABEL isinvoked, and the respective instance of metaclass Element that is stored in e will be used in the
invoked production rule. The collection helper functions separator (String) and newline( ) may also be
applied directly to the for each construct.

For the PredefinedFunction instances whose name starts and ends by a character '_' (actually they are infix
operators) the (non-OCL) helper function getOperator Symbol () is used to retrieve the operator symbol from
the name. getOperator Symbol() returns by the name of the PredefinedFunction instance without the character
' 'at the beginning and at the end.

Examples
Test Objective
TESTOBJECTIVENAMELABEL
Description context TestObjective
DESCRIPTIONLABEL TESTOBIECTIVENAMELABEL ::= self.name
Objective URI DESCRIPTIONLABEL ::= self.description
URIOFOBJECTIVELABEL URIOFOBJECTIVELABEL ::= self.objective URI->newline()

Figure 4.1: Notational convention example 1
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In figure 4.1, the following notational concepts of the TDL Concrete Graphical Syntax are shown:
. The uppermost compartment contains aterminal textual label (a keyword) Test Objective' typed in bold.
e  The context meta-model element of this shapeis TestObjective.

. The non-terminal textual label production rule TESTOBJECTIVENAMELABEL resultsin the name of the context
element (i.e. self.name).

. There are two optional compartments (i.e. shaded grey) shown ordered from top to down.

. Both compartments contain a mandatory terminal textual label (i.e. the label shall be shown if the surrounding
compartment is shown). The terminal textual labels shall be typed in bold (Description and Objective URI,
respectively).

. Both compartments contain an optional non-terminal textual 1abel (i.e. the label shall be shown if the
surrounding compartment is shown and the production rules resultsin a non-empty string or a non-empty
collection of strings).

. The separator between the elements of the self.objectiveURI in production rule URIOFOBIECTIVELABEL is a hew
line.

Test Description
TESTDESCRIPTIONNAMELABEL
(<TDARGUMENTLABEL>)
BINDINGSLABEL

context TestDescriptionReference
TESTDESCRIPTIONNAMELABEL ::= self.testDescription.name

TDARGUMENTLABEL ::= foreach d:DataUse in self.actualParameter separator{',')
d as context in <DATAUSELABEL>
end

BINDINGSLABEL ::= foreach ¢ : ComponentinstanceBinding in self.componentinstanceBinding separator(',')
c.componentlinstanceBinding.actualComponent.name '->'
c.componentinstanceBinding.formalComponent.name

end

Figure 4.2: Notational convention example showing the foreach helper function

In figure 4.2, the use of anon-OCL foreach helper function isillustrated. The context element when entering the
foreach loop is TestDescriptionReference. The first foreach loop assigns iteratively each element in the collection
self.actual Parameter to the variable d of type DataUse. The variable d then used as it is described in the referenced
production rule DATAUSELABEL. The separator between the results of theiterationsis',' (a comma character). The
second foreach loop assigns iteratively each element in the collection self.componentl nstanceBinding to the variable c
of type ComponentlnstanceBinding. The variable c is then used in a subsequent non-terminal textual label production
rule to build the label for the production rule. The separator between the results of the iterationsis',' (acomma
character).

4.4 Conformance

For an implementation claiming to conform to this version of the TDL Concrete Graphical Syntax, all features specified
in the present document and in ETSI ES 203 119-1 [1] shall be implemented consistently with the requirements given in
the present document and ETSI ES 203 119-1 [1].
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5 Diagram

There are two kinds of diagrams provided by the TDL Graphical Syntax. Thefirst isageneric TDL diagram in which
al diagram elements can be represented. The second is an optional TDL behaviour diagram where the behaviour of a
single test description can be represented. There may be multiple instances of both kinds of TDL diagrams at the same
time.

The shapes that may be placed onto ageneric TDL diagram are specified in clause 6. A subset of the shapes related to
the behaviour of a single test description may also be placed onto a TDL behaviour diagram.

6 Shapes

6.1 Foundation

6.1.1 Element

Concrete Graphical Notation

Thisis an abstract metaclass, therefore no graphical representation is defined.

Formal Description

context Element
ELEMENTNAMELABEL ::= self.name

Comments

To ashape of any subclass of Element, the name of that Element may be attached by a thin dashed line unlessit is stated
otherwise in the shape definition of a given subclass of Element.

Name

HELEMENTH— — <ELEMENTNAMELABEL>

6.1.2 NamedElement

Concrete Graphical Notation

Thisis an abstract metaclass, therefore no graphical representation is defined.

Formal Description

context NamedElement
QUALIFIEDELEMENTLABEL ::= self.qualifiedName

Comments

To ashape of any subclass of NamedElement, the qualified name of that NamedElement may be attached by a thin
dashed line, except for those subclasses where it is specified otherwise.

Qualified Name

#NAMEDELEMENTH#— —] <QUALIFIEDNAMELABEL>
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6.1.3 Elementimport

Concrete Graphical Notation

This metaclass has no dedicated shape, it is used solely in the shapes of other metaclasses.

Formal Description

context Elementimport
IMPORTLABEL ::= 'from' self.importedPackage.qualifiedName
if self.importedElement->isEmpty() then
‘all'
else
self.importedElement.name->separator(',')
endif

Comments

No comments.

6.1.4 Package

Concrete Graphical Notation

PNLABEL

import
IMPORTEDELEMENTSLABEL

PNLABEL

import
IMPORTEDELEMENTSLABEL

Formal Description
context Package
PNLABEL ::= self.name

IMPORTEDELEMENTSLABEL ::= foreach i:Elementimport in self.import
i as context in <IMPORTLABEL> separator(',')
end
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Comments

The figures above indicate the two possible representations of the Package shape: the PNLABEL may be written either in
the top, small compartment or in the middle one.

The elements the package contains (packagedElements) may be shown within the large rectangle in the middle. In this
case the PNLABEL shall be in the upper small compartment.

The lower import compartment is optional, it shall only be represented if the package imports other package(s) or
elements from other package(s). If this compartment is present, its content shall also be present.

6.1.5 Comment

Concrete Graphical Notation

HELEMENTH — — COMMENTLABEL

Formal Description
context Comment

COMMENTLABEL ::= self.body

Comments

A Comment shape shall be attached to the commented element by a thin dashed line.

6.1.6  AnnotationType

Concrete Graphical Notation

Annotation Type

ANNOTATIONTYPENAMELABEL

Formal Description
context AnnotationType

ANNOTATIONTYPENAMELABEL ::= self.name

Comments

No comments.
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6.1.7 Annotation

Concrete Graphical Notation

KEYLABEL

HELEMENTH —
VALUELABEL

Formal Description
context Annotation
KEYLABEL ::= self.key.name

VALUELABEL ::= self.value

Comments
The lower compartment is optional, it shall be shown if the value of the Annotation is given.

An Annotation shape shall be attached to the annotated element by a thin dashed line.

6.1.8  TestObjective

Concrete Graphical Notation

Test Objective
TeESTOBJECTIVENAMELABEL

Description
DESCRIPTIONLABEL

Objective URI
URIOFOBJECTIVELABEL

Formal Description

context TestObjective
TeSTOBJECTIVENAMELABEL ::= self.name
DESCRIPTIONLABEL ::= self.description

URIOFOBIECTIVELABEL ::= self.objectiveURI->newline()

Comments

The compartments containing Description and ObjectiveURI are optional (that is any of them or both may be
omitted). If an optional compartment is present, the contained terminal symbol (Description or ObjectiveURI,
respectively) is mandatory, but the result of the production rule of the non-terminals (DESCRIPTIONLABEL OF
URIOFOBIECTIVELABEL), respectively) is optional.
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6.1.9 Extension

Concrete Graphical Notation

HELEMENT# —[> H#PACKAGEABLEELEMENT#

Formal Description

This metaclass has only graphical representation.

Comments

No comments.

6.1.10 ConstraintType

Concrete Graphical Notation

{ Constraint Type }
CONSTRAINTTYPENAMELABEL

Formal Description
context ConstraintType

CONSTRAINTTYPENAMELABEL ::= self.name

Comments

No comments.

6.1.11 Constraint

Concrete Graphical Notation

This metaclass has no dedicated shape, it is used solely in the shapes of other metaclasses.

Formal Description
context Constraint
SINGLECONSTRAINTLABEL ::= '{' self.type.name self as context in <CONSTRAINTQUALIFIERLABEL> '}'

CONSTRAINTQUALIFIERLABEL ::= if not self.qualifier->isEmpty() then
":' foreach q: DataUse in self.qualifier separator(',')
g as context in <DATAUSELABEL>
end
else
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