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What is TDL?

® TeSt Description Language Final draft ETS| ES 203 119-1 V1.2.0 (2015-04)

e Design, documentation, and
representation of formal test
descriptions

ETSI7___
REE(E—)

ETSI STANDARD

Methods for Testing and Specification (MTS);

o Sce n a ri O - b a Sed a p p roa C h The Test Description Language (TDL);

e Standardised at ETSI| by TC MTS

o STFs 454, 476, 492 (2013-2015)
o Siemens, Ericsson, Fraunhofer, ETSI

CTI, University of Gottingen, Elvior,
Cinderella, CEA
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Why TDL?

« Complementary to TTCN-3
e separate test specification from test implementation

e Applicable in various use cases
e documentation of products, standards, and tests
e specification of test execution logic
e test generation, transformation, and exchange
e test visualisation and validation

o Agility for ease of test development and review

e NO “one-size-fits-all” notation - custom representations
e adaptable to different stakeholders (design, review, etc.)
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TDL Main Ingredients

Test Description

[ TeSt O bj eCtive Example Resolve ETSI

Configuration default

e Test configuration

tester: DNS Client sut: DNS Server
| I | S
Server Port Client Port

e Expected behaviour K5 Queston (s

o A b S t Fac t te S t d a t a eiternative DNS Answer ("www.etsi.org”, 195.238.226 27 )

PASS

e T1IMme

One possible representation: Graphical
(ES 203 119-2: TDL GR)
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TDL Standards Today

Finaldraft ETSI ES 203 119-1 v1.2.0 (2015-04)
B

Finaldraft ETSI ES 203 119-2 v1.1.0 (201504)
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Methods for Testing and Specification (MTS);
The Test Description Language (TDL);
Part 4: Structured Test Objective Specification (Extension)

TDL P1: MM




Workflow

TDL in Context

MBT Workflow Manual Workflow

System Requirements Specification

Model TDL-TO

Test Generator

Test Code Generator

TTCN-3 (or Other Execution Language)

Adaptation

Executable Tests

lLANGUAGE

Requirements Level

Test Design Level

Test Implementation Level

Test Execution Level
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TDL in Context: Tooling

e Exchangeable and reusable tool components

y
TDL Analyzer C';I' IeDnLe-rraetS(;[r

TDL Exchange Format (ES 203119-3)

Graphical -
(Vievr\)/elr &) Test Code
Doc. Gen. Generator

- Front-end tool D Back-end tool [ Artefact (output)




TDL in Context: Standardisation

Base Standard Specification

|dentification of Requirements

Creation of ICS/IFS

Definition of TSS

Specification of Test Purposes

Specification of Test Descriptions

Specification of Test Cases

Validation

T —
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LOG

DOC

e Representing tests in TR, TS, ES, etc.
e Generating TTCN-3 test logic

e Visualising text execution logs
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Coming up...

e Guest speakers
e Miguel Angel Reina Ortega, ETSI CTI
o Xavier Zeitoun, CEA LIST
e Marc-Florian Wendland, Fraunhofer FOKUS SQC
e Teemu Kanstren, VIT/MetaCase
e Andrus Lehtmets, Elvior
o Gyorgy Rethy, Ericsson
e Discussion with stakeholders during lunch
 Demos and discussions during all breaks

e Reference implementation and UML profile in 2016
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Coming up...

e0e

Model Explorer 4 Keywords.tdlan2.td £2

» 4 Component Type ct
¥ 4 Test Configuration t¢
< Component Instance testor
< Component Instance sut
» 4 Connection
¥ <4 Tost Description td
< Formal Parameter p
¥ 4 Behavicwr Description
¥ 4 Compound Behaviour
¥ 4 Block
¥ 4 Interaction
4 Targot
4 Data Instance Use
¥ 4 Arernative Behaviour
¥ <4 Block
> 4 Intoraction

P & Verdict Assignment

¥ 4 Block
» 4 Interaction

» 4 Verdict Assignment

X Keywords. tdland xmi &3

19 /packagedtlement>

20= sackogedElement xsi:type-"tdl:Test(onf v e
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Coming up...

e Guest speakers
e Miguel Angel Reina Ortega, ETSI CTI
o Xavier Zeitoun, CEA LIST
e Marc-Florian Wendland, Fraunhofer FOKUS SQC
e Teemu Kanstren, VIT/MetaCase
e Andrus Lehtmets, Elvior
o Gyorgy Rethy, Ericsson
e Discussion with stakeholders during lunch
 Demos and discussions during all breaks

e Reference implementation and UML profile in 2016
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Miguel Angel Reina Ortega, ETSI CTI ™™ cossSandaras

e ETSI Centre for Testing and Interoperability

e development of testing methodologies in collaboration
with ETSI TC MTS

o support of ETSI Technical Committees in the development
of conformance and interoperability test specifications

e technical support and organisation of Plugtests events
(Interoperability, Coexistence, Proofs of Concepts, etc..)

e Testing activities for emerging technologies

e M2M (Service and Application layers), NFV (Network

Functions Virtualization), 5G, loT PLUGTESTS 7

INTEROP EVENTS [ 2
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Miguel Angel Reina Ortega, ETSI CTI ™™ cassSndras

o ETSI CTl and TDL

e shorter test specification development process
e improved test specification consistency and quality

e bridge the gap between non-testing experts
(standardisation, technical) and test engineers

e TDL in conformance testing

o detailed test purposes transformed into TTCN-3 test cases
e strengthen link between test purposes and test suites

e TDL in interoperability testing
e easier development, better comprehension by stakeholders
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Xavier Zeitoun, CEA LIST

o CEA

e major player in research and innovation
e 16000 HR, 3000 publications/year, 1600 patents, 51 labs

e Sherpa Engineering
e an innovative SME (70 employees)

e provides solutions for modelling and simulation
e domain: cyber-physical control systems




Xavier Zeitoun, CEA LIST

e PhiSystem
 UML-based modelling of Cyber-Physical Systems (CPS)

Elements to lustlfy
the design

Diversity of the system related to Model can be evaluated
the whole Ilfe cycle
Supplier
[ Data modeling specifications
Sub-systems, equipment

Organizes and standardizes data
by system level and domain and components

Archltecture deslgn

Requirements :._:"-.'_: ;
organization ‘ -,- Slmulatlon model

Classified by system

Performance evaluation
levels, modules, etc
[ Test definition }/ Control system
definition

tl’r:e relatl?n with the arc'):letec‘tur‘e Model and software
requirements and the criteria architecture

rd
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* PhiSystem - PSA_EPS/ExElectricVehicle.di - PhiSystem o ® "&I
File Edit 77 Diagram Search Papyrus Window Help

rﬁ v LEJ UL:.._I =k % /'} AJ\ )~ — v k)‘" :Jé’r.\‘uf v CJ% v %—; yvE QE? v i v & v 5P Eé} v v [ ~ B ‘ A v By v
Quick Access = ’ \ PhlSystem]
| o ; a|— s -+ \L- ~\_I' ; - j T T T T I
& | & Model Explorer &2 | —hEABEg Y ement di ’) *ElectricPowerSystem.di | 7J *ModelTest.di | e
H—:‘ 4 «ModelL ibrary» PhiSysPorts 4 4 | 5% Palette D
& | > % <Package Import> UML Primitive Types | R@arl-B-
%_j > B3 Dimensions and Units F 3,,‘,f':",,,",,‘,,:‘,ffi,,,,,,f,,,,‘:
5 > B3 PhysicalFlowPorts | B2 D — “
& | . f 1551 ? '
| > B3 ControlFlowPorts jCIe Mission «part» " @ Port '
O | EunctionalFl | Ambiant |
e | N tr LFliow. f’" =1 | N - =i
4 7 Steering Template | L ' 7 |
. EB «Block» Controller | & FowPort (OUT)
5] DIl A N 1 A — | NI |
— «Block» Monitoring : b4 5 = |
: | |95 Edges £ |
<8 «Block» Algorithm g t ; '
«Block» Interface - «pa i 2 & Connector
L " S | O : Electric Vehicle | . '
| .~ Dependency
< A C t/
| [ | . v| % Comment/ |
; <[ m | N | Constraint link |

EE Maln Functlons Vehlcle Envuronment &5

|| e =5 -\ Lot e |
tester:Te'ster CPS Sut:CPIS_SUT | oiVehide Envilonmen€ - - -~~~ -~~~ -voereerecncrrrc s e e ;ui\lodes TR
I | 1 .
I =1| = Class
{lactiv lauon:l} : | | 50 -
| (= ClassifierTemp...
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[ - | . = Comment
: l | y — = ] Component
| | 2] | _
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0 items selected



Xavier Zeitoun, CEA LIST

e Test bench modelling for CPS

e Control tester
e handles the Control
flow towards SUT and
TestBench

e Physical tester
e represents the
TestBench
e its connection with
SUT represents
physical interaction

o SUT
» specialises the actual
SUT modelled in
PhiSystem

O

«TestConfiguration, Block, TestContextView»

«Componentinstances
role=tester

=

testBenchCtriTesterConnection

x(j:ponentType. Block, Ste...
ctriTesterType

o1+ reply: SUTCtrReply [1]

TestContext
-«gnponenﬂnstance, Parts Qmponentlnstance, Parts Lgmponentlnstance, Part»
: ctriTesterType : CPS_SUTType : TestBenchType

«Componentinstance»
=tester

e Notable feature of TDL : Factorisation of the initialisation of the
bench using the TestDescriptionReference Concept

a@lponentType, Block, Cy...
(PS_SUTType

xOponentType. Block, Ph...
TestBenchType




FROM RESEARTCH TO INDUSTRY

Clatech

Xavier Zeitoun, CEA LIST

«Interface»
9 CtrIFlow

= cRequest CuRequest 1 e Data path specification

= + ctriReply: CtriReply [1]

—  DataDefinition Diagram
«Block, Elements
e (P SUT e Declaration of Types and
& CtriRequest . . .
+ SUT_ctriFlow: CtriFlow [1 3
atFlow CFiow 1 ® + activation: Boolean [0.1] = +meas§:z:‘;*;gn  TestConfiguration Diagram
R e e & + state: Integer [0.1] e Declaration of a valid
kBlock, Element, ComponentTy. — i 'eg's 0.1 & + faultCode: Integer [0.1] . .
2 ContolTester €95 Sl & + information: String [0..1] communications types by
B'commITestcr_toSUTC:rlFlm(trlFlow[1: assigning the GateType in
T  Usage in the TestDescription
— mSta.teOKCtrIFiepl)r. CtrIRepl)) e in guards, argument Of
state : Integer = 1
& + reply: CriReply (1 Interactions
e Reception of data
«Element, ComponentTypes ' | .
il PhysicalTester CPS ltionqijtrlRequest expressionlnstanceValue, CtrlRequesqActivationParameterBind ng) ¢ US]ng the Target Concept fOI’
' specifying the target component

+ ctrFlow; CtriFlow [1] variable

+ physicalfiow: <Undefined> (1] riReply stateOKInstanceValue)

UCAAT
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~ Fraunhofer

Marc-Florian Wendland, FOKUS SQC o

e Fraunhofer FOKUS

e ICT research institute
e domains: open communication systems, smart cities
e System Quality Center (5QC)
e cross-cutting competence center of Fraunhofer FOKUS
e technology and knowledge transfer
e new methods and approaches for software-intensive systems
e active in standardisation of MBSD, MBT and test automation

e partners from diverse domains - automotive, e-health,
aerospace, transportation, government, etc.
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~ Fraunhofer
FOKUS

Marc-Florian Wendland, FOKUS SQC

« Fraunhofer FOKUS and TDL

ensure compatibility, consistency and harmonisation of ETSI
technologies (e.g., TTCN-3)

Integration of expertise in development and utilisation of
test modelling languages

harmonisation of TDL with test-related standards such as
UML Testing Profile

unite the industrial MBT communities
extend the portfolio offered to the industry
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MetaCase

Teemu Kanstren, VTT/MetaCase ‘v

e VIT
e leading Nordic research and technology organisation

e MetaCase
o provider of MetakEdit+ DSM and DSL workbench

e VIT and MetaCase collaboration

o research and industrial use of MBT and test automation
« domains: automation, telecommunication, automotive

e« VIT, MetaCase and TDL

 modelling, generation, and integration with tools
(MetaEdit+, OSMO, etc.)




MetaCase

Teemu Kanstren, VTT/MetaCase Yvar

e Plenty of test tools (industry & academia)
| Generstor Output: ExampleTD: TOL Dingrom. | | (=) o]

e test modelling, generation, execution, e

/Mest objectives

analysis, ... Tt Ot CHECK SESSON I 5 MANTANED
descrption: "Check whether the session i is maintamned afts

o often far apart and hard to integrate or | /s @

create Tester ss of type defaultCTwithVanable

SWi tCh C'QB'GSSHUEOOHYPQ gdefaultCT.

e TDL potential for interoperability

e transform between tools with less effort
Sample of generation

e make use of best features & combinations output

e provide a common infrastructure & language

26



MetaCase
Teemu Kanstren, VTT/MetaCase Yvar

e Interoperability scenarios examples

' Generator Output EampleTD: TOL Disgram. |0~ ).

o specify tests with TDL editors, generate |« =

/Mest objectives

teStS, eoo Test Objective CHECK_SESSION_ID_IS_MAINTAINED {
description: “Check whether the session id is maintaned aft:

e create tests using DSL, transform to TDL, |y @@

create Tester ss of type defaultCTwithVanable

check models, optimise paths, generate |:iisir«
tests, ...

e generate TDL from MBT, check, optimise,

visualise, execute, ... Sample :ftiergeration
utpu

27




MetaCase

Teemu Kanstren, VTT/MetaCase M%7/

e Metakdit+ implementation of TDL covers

« elements, constraints, notation, generators

« meta-model and constraints validated OO O T L
at the modelling time =
e TDL meta-model can be extended =
. agile language and generator development|.. ==~ -

e existing models update to changes in TDL I —

« TDL meta-model can be easily linked to | = =
other languages S

i
Action it waed 10 speciy any procedure, 9. 8 local
. computation, phyucal setup or manuel task. The interpretation
, , , 'YX X ) of the Action it cutude the scope of TDL. Bs semantics in
==~




MetaCase
Teemu Kanstren, VTT/MetaCase Ysar

e MetaEdit+ implementation of TDL

Repository Edit Browsers Metamodel Help Object Tools Help

/R FOC BR bR @A LEE BELEIER “Action”
% Graph Browser | OB Type Browser | R Object Browser | 38 Metamodel Browser details and
Projects Object types Instances Name
S |« 5 Nomedciement - Ancestor [ Moppabi rules
{3 Componentlnstance )
5 Package TDL elements |
{23 TimeLabel -
B Timer Properties
3 Variable Localname  Property name  Datatype Unique?
4 [(3 _PackageableElement * Name Element name  String F
{23 AnnotationType Body Body Text F
3 ComponentType FormalParamel FormalParameters | Collection: Formalf F
(3 GateType L
] Testogective Description
4 (23 MappableDataElement Action is used to specify any procedure, e.g. a local -
> (g computation, physical setup or manual task. The interpretation 3
> [23 _Datalnstance of the Action is outside the scope of TDL. Its semantics is -
> [3 _DataType =
<« m | »

Defoult e TDL user help

-
(1oL ~| Show: [Objects -] (8] | Load More Repository ]




MetaCase
Teemu Kanstren, VTT/MetaCase Yvar

e MetaEdit+ implementation of TDL

e - o TestDescription: ExampleTD, 8, July 2015, 924 - 9 n
— TOL Diagrame ExampleTD, 21. syyskuuta 2015, 1658 v fiels
Graph ot Yiew Iypes Format Help Graph Edn Veew Iypes Ecomat Help
BE 4DHDC 4 D LI X | B i rem vors B B+ DH DC 4 DL X| T B wm o
oo . = } || 7
= e Y!g;_:[‘»_..._._ oQ . A
4 0 Comgonertingtance
i Package A S5 def autCTwithV ariable e —
+ 7" Componentinstance Tester T S%:0ef st CTwithVariable ~ ExarpieTD seacrted
3 Sa4aurCTw thVariabie UE defautCT T ) fow degram
s U O SSdef ot CT iV aniable
UE ¢ d UbdefautCY
4 | AtemativeBehaviour REQUEST SESSION O O Sun
ARernative ARemative
. Choice "mdﬂ ke RESPONSE ’C .
fail v
pass
S Wat MESSAGE (session »v session)
Z TimeOut
¥ TimerStant —)
'f TimerStop l_
&= Annctation ' g (7" N =
| RESPONSE(session =v sessicn) ! A
| 1 - =
Property l Value I L ) Propesty [ vove | °
G Geaph type Lbwge | | |~~~ "TTTTTTTTTTTTTTTTTTTTTT - ;":‘:'}1( ;m[les- ‘ v
___________________________ me 2my
@ Name BampleT ¢~ [{fad) ™) 23 Corfigueatice ddn::r TR SESPORSEMeoninn:»
¢ (& TesOtjectny AL | RESPONSE | + 65 TestObjuctive CHECK. v Rl ALT
3 TestObyec CHECK SE L | | J B Neme | CHECK 0
4 [ Configuraticd defaukTC B Descripso oy~ RESPONSE
Blement n defaulTC 53 Objectivel Add.
¢
Active: None Grid: 10 © 10 7 Snap [] Show | P 100% <~ B/ Active: Noce Gk 1009 [Seap [JShew 2 100% v @

TDL Graphical Syntax: TDL Custom Syntax:

Methods for Testing and Specification (MTS); User defined syntax based on activity
The Test Description Language (TDL); diagrams, supports multiple gates, sub-
Part 2: Graphical Syntax activities, complex conditions, etc.
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elvior

Andrus Lehtmets, ElViOr software test automation

e Elvior

o established 1992 in Tallinn, Estonia

e test automation tools supporting TTCN-3 and MBT
e ETSI member

e part of TC MTS
e contributing to the standardisation of TTCN-3 and TDL




elvior

Andrus Lehtmets, Elvior st automation

e Elvior and its users

e make test automation with TTCN-3 more effective
e increase number of TTCN-3 users in test automation

e Opportunities with TDL

e custom syntaxes reduce the need for programming skills
e more effective application of MBT and test automation

e lower threshold for applying MBT and automated test
generation among test managers and test engineers




elvior

Andrus Lehtmets, Elvior e

e Adopting TDL
« complements MBT and automated test generation

e easier visualisation of generated test sequences
e easier interoperability between tools

e TDL and TTCN-3 in test automation
e create high level TDL test scripts instead of TTCN-3 code
e use standardised graphical syntax or custom-tailored ones
e hide TTCN-3 complexity from testers
e rely on TTCN-3 as test execution platform
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GyO rgy Ret hy’ Ericsson ERICSSON

e Ericsson
e supports the standardisation of TDL from the very beginning

e participating directly in the standardisation of TDL
e part of TC MTS

e TDL at Ericsson

e leads to increased efficiency, faster test case development
e can be used during system specification

e reused in development and system testing phases

e raising the abstraction level of test case design

e better overview, documentation




GyO rgy Ret hy’ Ericsson ERICSSON

e« MBT at Ericsson

e integration of manual and MBT-enabled test case design

e generated and manually designed TCs integrated by means
of TDL

e all test cases visualised and reviewed as one test suite

e reuse the same test execution platform regardless of test
case design approach
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Join the Discussion!

e Discussion with stakeholders during the lunch break

e Further information and demos at the TDL booth
e CEA - “Embedding TDL into the UML environment”
e Elvior - “Visualising generated tests with TDL”
 MetaCase - “Custom representations and editors for TDL”
e« UG - “TDL in education with custom tooling”

e Contribute to TDL at http://forge.etsi.org/mantis

e Become part of the team!
e Visit tdl.etsi.org for TDL-related news and resources

ETSI77___\ -
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http://forge.etsi.org/mantis
http://tdl.etsi.org
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Demos and more at the TDL booth TEEESEEs 1 anguage
News and resources at tdl.etsi.org Lg’ Verdict: Pass Araund! |
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