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Activities carried out by the STF in the period from 31-Oct-2011 to 29-Feb-2012
1 Executive summary

Over the last 10 years TTCN-3 has become a significantly important testing technology with very high deployment at various ETSI member companies as well as other organizations internationally. With its uptake by 3GPP, OMA and the AUTOSAR (a consortium of car makers and OEM suppliers), its role in standardization is further growing. 3GPP is using TTCN-3 as the test specification language for IMS call control testing from Rel. 8 onward and. TC TISPAN is using TTCN-3 for NGN supplementary service and interworking test specification. TC INT is using TTCN-3 for automating IMS core network interoperability testing. TC ITS is using TTCN-3 to specify all its test suites under the EC mandate M/453. Since 2004, ETSI organizes an annual, international user conference where it collects feedback from the wide TTCN-3 user community. The first ETSI TTCN-3 tools Plugtest has been organized in 2009.

A significant number of TTCN-3 compilers are available on the market (at least 7 commercial tools and 2 internal tools of industrial ETSI members) that also indicate the high interest and use of the language. The TTCN-3 standards which provide the foundation for this testing technology, however, are quite complex and encompass multiple hundreds of pages. Part 1 of the TTCN-3 series, the TTCN-3 core language, alone is estimated to contain on the order of 5,000 requirements. Although there has been to this day no evidence of incorrect tool implementations, the TTCN-3 community has been repeatedly requesting over the past 10 years for some kind of assurance that tools comply to the TTCN-3 standards, i.e., a conformance test suite. This STF has created a first TTCN-3 conformance test suite for the purpose of ensuring that TTCN-3 tools actually comply to ETSI TTCN-3 standards. The basis for the development of such a tests, i.e., a proforma for TTCN-3 tool conformance test specification, has been created previously in TC MTS by STF 380/393.

2 Introduction

2.1 Scope, major aims of the STF work

The purpose of this work was to start the implementation of a TTCN-3 tool conformance test specification, i.e., more concrete to specify ICS, test purposes/test suite structure, and TTCN-3 tests for selected clauses of the TTCN-3 core language standard based on the proforma developed in earlier MTS work. 

The result is a second version of a well-documented TTCN-3 reference test specification.

2.2 STF activity and expected output

This STF directly supports the ETSI strategic objectives 3rd Generation partnership, "Interoperability and Testing" and "Next Generation Networks (NGN)" and “Intelligent Transport Systems (ITS)”.

Strategic importance behind the work: the decisions by 3GPP RAN5 to move to TTCN-3 from Release 8 onwards, TC TISPAN to develop NGN test suites, TC INT to develop core IMS network test suites, and TC ITS to develop conformance and interoperability test suites in TTCN-3, all require the availability of a number of different, high quality, commercial TTCN-3 tools and well as the ability for ETSI members to assess that these TTCN-3 tools really comply to the ETSI TTCN-3 standards.

With respect to the original ToR, the following changes were decided by MTS#51 and implemented by STF409 and followed also by STF433:

· MTS#51-D9: @purpose tag to be used for test purpose specification (technical)

· MTS#51-D10: STF 409 shall not cover first clauses of core language but instead sample clauses and major concepts throughout the standard. (general)

The following deliverables have been expected and produced as output of STF433:

RTR/MTS-00132-1ed121-T3Conf_IC
TTCN-3 Conformance Test Suite;





Part 1 : Implementation Conformance Statement

RTS/MTS-00132-2ed121-T3Conf_TP
TTCN-3 Conformance Test Suite;





Part 2: Test Suite Structure & Test Purposes

RTS/MTS-00132-3ed121-T3Conf_AT
TTCN-3 Conformance Test Suite;





Part 3: Abstract Test Suite & IXIT

2.3 Relation with the reference TB and with other bodies, inside and outside ETSI

So far, no “official” liaisons with ETSI TBs except for MTS have been established. However, the work of STF433 will have a direct impact on the working groups mentioned in clause 1 and 2.1 as the STF433 work helps to improve the quality and compatibility of TTCN-3 tools.

As planned in the ToR, several groups outside ETSI (and STF433) have participated and actively monitored the STF433 work. Noteworthy for special efforts and interest are the following companies or institutes (in no particular order):

* Elvior

* MTP

* ISPRAS

* Ericsson

* Conformiq
* Testing Technologies
Through the STF433 mailing list, all interested parties were informed about new milestones and drafts which have been made available shortly after each session and before the MTS#55 meeting. STF433 received a lot of feedback in the initialization phase, especially from ISPRAS, Elvior, and MTP. During the development phase, especially Elvior and ISPRAS provided a lot of voluntary help and validation support. At all times, STF433 tried to communicate transparently with all interested parties about the status, the work progress, and the remaining work

3 Overview of the organization of the activity

3.1 Team composition and experts’ qualification 


STF409 consisted of three members:

· Bogdan Stanca-Kaposta, Testing Technologies
TTCN-3 tool developer (TTworkbench)
· Nikolay Pakulin, ISPRAS
TTCN-3 researcher and tool developer (Requality)
· Andras Kovacs, Broadbit
TTCN-3 expert and tool developer (BTT)
3.2 STF teamwork, distribution of tasks, working methods

We split the work in three different sessions of 5 days. The first, beginning of November 2011, at the beginning of the project, one in December 2011 and one in the middle of January 2012. The rest of the time we synchronized ad-hoc remote meetings as the issues appeared.

We used the first meeting first to get a status of the existing work and check the changes between the old and the new TTCN-3 Standards Sections also introduced the new member to the STF process. During this first session all STF members developed and validated the existing TTCN-3 conformance tests. Bogdan Stanca-Kaposta did some preparatory work, obtained clarifications for the reports and we organized together with Sebastian Mueller remote access to the needed ETSI infrastructure.

Andras Kovacs verified the status of the existing CRs from STF409 and adapted the tests accordantly. Nikolay Pakulin adopted the process we had in place also for the STF409 and created fast tests for a chapter that was not covered before.

The second session was a remote one, where we all created new test cases:

· Bogdan Stanca-Kaposta: coordination, documentation, test development, validation, and fixing of issues.
· Nikolay Pakulin: test development; validation of reports from Elvior and Testing Technologies. Tool development for requirement coverage.

· Andras Kovacs: test development, validation, and fixing of issues. Tool development for documentation purposes and TestCast conformance testing.
The final coordination session was held in the week before MTS#55 meeting in Berlin as it was meant to solve all remaining issues, converge the results and prepare for the deliveries for the MTS meeting.

· Bogdan Stanca-Kaposta: coordination, documentation, test development, validation, and fixing of issues.
· Nikolay Pakulin: test development; validation of reports from Elvior and Testing Technologies. Requirement management reports.

· Andras Kovacs: test development, validation, and fixing of issues.

· We all worked together at the presentations for the MTS meeting.
The work climate in STF433 was very friendly, uncomplicated, and productive.

3.3 Liaison with the reference TB and/or the Steering Group 

Communication with MTS and the STF433 interest mailing list took place as discussions came up. All feedback was very welcome to STF433 and has influenced how the STF433 performed its work. Given the relatively short time frame provided for the STF409, we approached our TB responsible and decided together to have one or maximum two deliverables. One deliverable was provided before the MTS #55 meeting and one at the end of the project, after the last validation phase. The word was done in consensus with the request from MTS and of the TB responsible that we should first add tests for the new TTCN-3 standard features, then validate the existing tests and as time remains create new tests.

Internal STF meetings took place daily during the sessions. Afterwards, we coordinated a meeting roughly every second day and discussed questions on demand as they came up. As mentioned in clause 2.3, the following parties provided very valuable contributions to the discussion and the validation/review of the drafts:

* Elvior

* MTP

* ISPRAS

* Ericsson

* Conformiq

* Testing Technologies

In addition to the reports and discussions that took place in the MTS and STF433 interest mailing list, Elvior has written concrete issue reports in the TTCN-3 reference test suite mantis. A total of 1 issues have been reported. The issue have been fixed by STF433 but it the tests have to be kept back in the “OnHold” folder since the issue was fixed only for the next TTCN-3 standard by the TTCN-3 maintenance STF. Conformance tests with pending clarifications have been agreed to be excluded from the final deliverable. These pending conformance tests are stored on ETSI’s SVN server, and can be used for future updates of STF433’s deliverables in parallel with the corresponding updates of the TTCN-3 core language standard. All STF409 CRs have been also verified and the respective tests that were kept back, were reviewed and integrated into the ATS delivery.

3.4 Meetings attended on behalf of the STF with the reference TB and other ETSI TBs

Bogdan Stanca-Kaposta participated to an short ad-hoc meeting with the TB responsible in Berlin (14 Dec 2011) a month before the MTS #55 meeting.

Dirk Tepelmann (Testing Technologies and raporteur) participated in the MTS#55 (24-25 January, 2012) meeting in person and Andras Kovacs (Status report) and Nikolay Pakulin (Requirement integration case study) presented the STF433 results in a status report presentation. High interest and positive feedback was provided on the coverage analysis approach provided by the STF. The conformance STF was encouraged to pursue this requirements approach for next test cases and also integrate the results into next releases.
3.5 STF communications, presentations, promotion, inside and outside ETSI, WEB pages etc

STF communication took place via the MTS and STF433 interest mailing list. A status presentation was given at MTS#55. A presentation proposal is in preparation to be submitted for the 2012 TTCN-3 user conference to raise attention to the work done by STF433, its importance, and how other tool developers, can make use of the STF output.

4 Final status of the activity

4.1 Overview of the STF work

All objectives of the original ToR have been achieved. The STF has produced the following deliverables that were the expected output:

DTS/MTS-00132-1T3Conf_ICS
TTCN-3 Conformance Test Suite; 

· Part 1 : Implementation Conformance Statement

DTS/MTS-00132-2T3Conf_TPs
TTCN-3 Conformance Test Suite; 

· Part 2: Test Suite Structure & Test Purposes

· DTS/MTS-00132-3T3Conf_ATS
TTCN-3 Conformance Test Suite;
Part 3: Abstract Test Suite & IXIT

For Part 3, there is a zip-file attachment containing the actual ATS. In addition, STF433 developed tooling that would ease the validation and documentation work. In principle, this tooling can be made available for other tool developers to speed-up their own internal conformance testing.
The proforma improvements have been discussed in terms of the MTS#51 discussion.

ATS Metrics:
· Total number of conformance tests: 1077
· Number of positive syntactic conformance tests: 138
· Number of negative syntactic conformance tests: 82
· Number of positive semantic conformance tests: 517
· Number of negative semantic conformance tests: 340
· Total number of clauses (incl. subsections and subsubsections) in the TTCN-3 standard: 349
· Total number of clauses (at least partially) covered: 134
That means that we have covered 38% of the clauses in the standard at least with some test cases. The coverage does not imply and kind of completeness with respect to the clause, but only that tests have been written for that clause.

ATS has been validated with two independent tools:

· TTworkbench: compile-time and execution by STF433 and Testing Technologies.
· TestCast: compile-time and execution by STF433 and Elvior.
The work had a direct influence on the maintenance work of the STF maintaining and extending TTCN-3 (STF393/430). As a result of the test case writing, several clarifications of the standard became necessary. 13 change requests have been reported to STF430 (in Mantis):

CR5954: int2enum expected behavior is not fully specified (fixed ed. 4.4.1)


http://t-ort.etsi.org/view.php?id=5954
CR5955: Syntax error in the example of section 6.1.2.3 (fixed ed. 4.4.1)


http://t-ort.etsi.org/view.php?id=5955

CR5956: Syntax error in the example of section 15.8 (fixed ed. 4.4.1)


http://t-ort.etsi.org/view.php?id=5956

CR5958: Example 4 of section 8.2.3.1 must be rewritten according to CR5607 (fixed ed. 4.4.1)


http://t-ort.etsi.org/view.php?id=5958

CR5959: The localhost identification should be standardised in section 21.3.1 (new)


http://t-ort.etsi.org/view.php?id=5959

CR5961: Table of template restrictions is wrong (new)


http://t-ort.etsi.org/view.php?id=5961

CR5963: Examples given in section 27.1.2.1 should be revised (fixed ed. 4.4.1)


http://t-ort.etsi.org/view.php?id=5963

CR5977: Reordering Annex C according to Table 15 in 16.1.2 (fixed ed. 4.4.1)


http://t-ort.etsi.org/view.php?id=5977

CR5987: Unclarity of handling nested override directives in section 27 (new)


http://t-ort.etsi.org/view.php?id=5987

CR5988: Scope definition of explicit/implicit omit is poorly phrased in section 27.7 (new)


http://t-ort.etsi.org/view.php?id=5988

CR5995: Contradiction between BNF and text of section 27 on the placement of 'with' statement (new)


http://t-ort.etsi.org/view.php?id=5995

CR6009: Charstring Pattern Reference Parts should not be allowed (new)


http://t-ort.etsi.org/view.php?id=6009

CR6014: Simplifications request for escaping chars inside the string pattern (new)


http://t-ort.etsi.org/view.php?id=6014

The CRs from STF409 should be validated by the next conformance STF since some of them were fixed into the next version of the TTCN-3 standard: 3.4.2.

CR5785: STF409 question on [Part 1: TTCN-3 Core Language / Section 6.3.2 ] (fixed ed. 4.3.2 interim)
  
http://t-ort.etsi.org/view.php?id=5785


CR5791: STF409 question on [Part 1: TTCN-3 Core Language / Section B.1.2.3 ] (fixed ed. 4.3.1)
 
http://t-ort.etsi.org/view.php?id=5791

CR5789: STF409 question on [Part 1: TTCN-3 Core Language / Section 8.2.3.6 ] (fixed ed. 4.3.1)

http://t-ort.etsi.org/view.php?id=5789

CR5803: STF409 comment on [Part 1: TTCN-3 Core Language / Section 19.11 ]:


ad-hoc restrictions (fixed ed. 4.3.1)

http://t-ort.etsi.org/view.php?id=5803

CR5795: STF409 question on [Part 1: TTCN-3 Core Language / Section 16.1.4 ] (fixed ed. 4.3.1)

http://t-ort.etsi.org/view.php?id=5795

CR5786: STF409 question on [Part 1: TTCN-3 Core Language / Section 6.3.4 ] (fixed ed. 4.3.1)

http://t-ort.etsi.org/view.php?id=5786

CR5513: resolution of CR5092 contains bogus examples for charstring (fixed ed. 4.3.1)

http://t-ort.etsi.org/view.php?id=5513  

CR5809: CL chapter 15.11 Concatenating templates of string and list types 


is not supported by BNF (fixed ed. 4.3.2 interim)

http://t-ort.etsi.org/view.php?id=5809  

CR5845: BNF does not allow identificator after keyword pattern (fixed ed. 4.3.2 interim)

http://t-ort.etsi.org/view.php?id=5845

As also observed in the STF409, it turns out that the work of STF433 is not only valuable with respect to the ATS that is produced, but it can also be considered as an additional review for the actual TTCN-3 standards that are produced. With roughly 150 pages, the test purpose document illustrates the amount of work achieved in the short period of time given.

4.2 Technical risk, difficulties encountered and corrective actions taken

The main risks identified are the actual clause selection, the target quality of the produced ATS, and the little available time.

Clause selection: from the discussion in MTS, it was clear that the STF409 and not even the next STF433 will be able to cover the whole core language standard in its initial work. STF433 continued to follow the priority list of sections accepted by tool vendors and other ETSI members and already used also by it’s predecessors. Given the different complexities of the clauses, it is hard to define a measurable coverage of the standard. With this in mind we developed a special annotation, masked as a comment in order to not interfere with the test module evaluation, for the tests in order to link the requirements to the test modules. (see Chapter 9 “Requirements-driven test case development: a case study” for details)

The quality of the test suite has being improved since the last STF by the automated validation against two TTCN-3 tools. The internal tools were updated and extended in order to cover the requirements tracking. These internal tools helped a lot the STF433 in focusing on test validation and test creation. The validation challenge was lead by the fact that the negative semantic and syntactic tests have to be validated at least once per hand. This is important since the negative syntactic and especially semantic tests generate a runtime verdict of type error and one has to make sure that there was no error at another place as at the desired one.

The time frame was very compact since the STF’s start date was delayed but the STF’s work had to be done before the MTS #55 meeting in January 2012. The STF should start immediately after the new version of the TTCN-3 standard is published and should be spread over at least 4 months. This way we can minimize, as observed also by STF409, the gap between a TTCN-3 standard is published and a conformance test suite is created for it.

Since the usual validation time takes about 50% of the implementation time, we recommend increasing the total amount of time spent for this STF, until the test suite provides a good coverage of the standard.

Last we would like to bring up an issue observed in STF409 with respect to the proforma document for the conformance test suite. As the three deliverables produced by STF409 essentially implement the proforma given by the TTCN-3 maintenance and extension STF, there are two document groups with largely same content which are maintained by different STFs, namely the TTCN-3 maintenance STF (for the proforma document) and the TTCN-3 conformance test suite STF (for the TTCN-3 conformance test suite). A change made by either STF must be synchronized with the documents of the other STF if both document groups are planned to be maintained further. As this likely leads to a lot of problems in the maintenance (it requires a lot of communication between these STFs) and as the STF409 documents implement the proforma anyway, STF409 suggests to deprecate the proforma and to leave further developments and changes in the responsibility of possible future TTCN-3 conformance test suite STFs.

4.3 Lessons learnt

A lesson learnt is that the desired target quality should really be specified in ToR already to allocate the time correctly and to make the expectations clear. STF433 learned from the problems encountered by STF409 and therefore we started validating the existing tests and only later created new ones.

Interested tool vendors should be asked to make their tools available to the STF members (i.e., time-limited full licenses for STF member laptops) prior to the first session to reduce possible waiting times for the internal validation (as done by Elvior and Testing Technologies for STF433).

Tests should be written using a TTCN-3 tool, so that they can be validated when writing. This cuts the time spend on validation by half. Many thanks to Sebastian Mueller who kindly assisted us for setting up the needed infrastructure.

Negative tests (NegSem and NegSyn) are harder to validate since may produce an error at an unexpected place so the final test will report the verdict error and thus the test will then pass. That’s why for the first delivery, all Negative test results have to be checked by hand.
Some test simply cannot be validated automatically. Therefore we introduced a manual validation step to check the output of these tests. Please check the ATS for constructs like the one below.The manual results inspection is a free text describing how a valid out should look like.  The text is informal since different tools have different logging formats and facilities.  The instruction is surrounded by single or double quotas on a single line:
   @verdict pass, testverdict:pass, manual:'The following elements are logged: charstring "Extra", record { 1, "HELLO"}, integer template "?".  Make sure the elements are logged at setverdict, at MTC end, and at test case end.'

4.4 Recommendations for future activities in related domains

· Plan carefully the amount of time needed for the tasks. As the test suite is stable the time needed may be lower for follow up STFs, but at the beginning the time frame should be realistic without voluntary effort.

· The target quality of the test suite should be specified in the ToR already (see MTS#52 CTI proposal on test suite quality and continuous quality checking).

· A measure of standard coverage would be a nice indicator for sections that need more work (even if measuring by test case count they have a high amount of tests)
· It is better if quality does not depend on voluntary contributions from outside the STF.
· If the test suite should be well validated, the time allocated for validating and fixing bugs should be at least half of time development time.

· It is critical that the test suite is validated during the development using existing TTCN-3 tools from ETSI premises. This way the validation time is cut by more than 50%
5 ETSI deliverables

The STF433 produced all the expected deliverables:

	Work Item / Std number 

Working title / Document reference
	STATUS
	Target

date
	Achieved date

	RTR/MTS-00132-1ed121-T3Conf_IC 
(TR 102 950-1) 
TTCN-3 Conformance Test Suite;

Part 1: Implementation Conformance Statement (ICS) 

	Creation of WI by WG/TB
	2011-05-23
	2011-05-23

	
	TB adoption of WI
	2011-05-31
	2011-06-08

	
	Start of work
	2011-10-31
	2011-10-31

	
	Early draft
	2011-11-30
	

	
	Stable draft
	2011-12-31
	2012-01-23

	
	Final draft for approval
	2012-01-31
	2012-02-28

	
	WG approval
	
	

	
	TB approval
	2012-02-29
	

	
	Draft receipt by ETSI Secretariat
	2012-03-14
	

	RTS/MTS-00132-2ed121-T3Conf_TP 
(TR 102 950-2) 
TTCN-3 Conformance Test Suite;

Part 2: Test Suite Structure and Test Purposes (TSS&TP)
	Creation of WI by WG/TB
	2011-05-23
	2011-05-23

	
	TB adoption of WI
	2011-05-31
	2011-06-08

	
	Start of work
	2011-10-31
	2011-10-31

	
	Early draft
	2011-11-30
	

	
	Stable draft
	2011-12-31
	2012-01-23

	
	Final draft for approval
	2012-01-31
	2012-02-28

	
	WG approval
	
	

	
	TB approval
	2012-02-29
	

	
	Draft receipt by ETSI Secretariat
	2012-03-14
	

	RTR/MTS-00132-3ed121-T3Conf_AT 
(TR 102 950-3) 
TTCN-3 Conformance Test Suite;

Part 3: Abstract Test Suite (ATS) and Implementation eXtra Information for Testing (IXIT) 
Part 3 includes a zip-file attachment with the actual ATS.
	Creation of WI by WG/TB
	2011-05-23
	2011-05-23

	
	TB adoption of WI
	2011-05-31
	2011-06-08

	
	Start of work
	2011-10-31
	2011-10-31

	
	Early draft
	2011-11-30
	

	
	Stable draft
	2011-12-31
	2012-01-23

	
	Final draft for approval
	2012-01-31
	2012-02-28

	
	WG approval
	
	

	
	TB approval
	2012-02-29
	

	
	Draft receipt by ETSI Secretariat
	2012-03-14
	


6 Resources allocated and spent

6.1 EC/EFTA contract conditions

6.1.1 Total action cost

Not applicable.

6.1.2 Travels
Not applicable.

6.1.3 Contribution in kind

Not applicable.

6.2 Summary of resources allocated and spent (real cost)

The following tables present the summary of the activities carried out by the STF in the period from 31-Oct-2011 to 29-Feb-2012. Status date: 

Table 1: EC/EFTA funding

	EC/EFTA contribution (funded)

	
	Manpower
	Travel
	Subc.
	Other
	Total
	Notes

	
	Days
	Rate
	EUR
	EUR
	EUR
	EUR
	EUR
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Total funded
	
	
	
	
	
	
	
	

	EC/EFTA contribution (spent)

	
	Manpower
	Travel
	Subc.
	Other
	Total
	Notes

	
	Days
	Rate
	EUR
	EUR
	EUR
	EUR
	EUR
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Total spent
	
	
	
	
	
	
	
	

	Balance
	
	
	
	
	
	
	
	


Table 2: Partner contribution
	ETSI contribution (equivalent amount)

	In-kind
	Days
	Rate
	EUR
	Notes

	Required
	40
	600
	24000
	

	Achieved
	40
	600
	24000
	

	% Achieved
	
	
	
	

	Experts work voluntary
	Days
	Rate
	EUR
	Notes

	Experts
	60
	0
	0
	Required 30, additional of 30 days time spend on test validation and requirement tool development and integration.

	CTI
	
	0
	0
	

	Total work voluntary
	
	
	
	


Table 3a: Time spent by experts (remunerated)

	Company / ETSI Member
	Expert
	Work days
	Rate
	Cost

(EUR)

	Testing Technologies IST GmbH
	Bogdan Stanca-Kaposta
	16
	600
	9600

	Broadbit
	Andras Kovacs
	12
	600
	7200

	ISPRAS
	Nikolay Pakulin
	12
	600
	7200

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total
	
	40
	600
	24000


Table 3b: Time spent by ETSI Secretariat / CTI (remunerated)

	CTI contribution
	Expert
	Work days
	Rate
	Cost

(EUR)

	ETSI
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total
	
	
	
	


Table 4a: Time spent by experts (voluntary)
	Company / ETSI Member
	Expert
	Work days
	Equiv. rate
	Equiv. amount

(EUR)

	Testing Technologies IST GmbH
	Bogdan Stanca-Kaposta
	20
	0
	0

	Broadbit
	Andras Kovacs
	15
	0
	0

	ISPRAS
	Nikolay Pakulin
	25
	0
	0

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total
	
	60
	0
	0


Table 4b: Time spent by ETSI Secretariat / CTI (voluntary)

	CTI contribution
	Expert
	Work days
	Equiv. rate
	Equiv. amount

(EUR)

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	Total
	
	
	
	


Table 5: Travels
	Expert
	Event
	Place
	Date

from
	Dur. days
	Cost

(EUR)
	Notes

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	Total
	
	
	
	
	
	


Table 6: Subcontracts
	Subject
	Subcontractor
	Date

from
	Date

to
	Cost

(EUR)
	Notes

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Total
	
	
	
	
	


Table 7: In-kind contribution

	Type
	Start date
	Event description
	Num part
	Total days
	Equiv. amount

(EUR)
	Notes
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7 In-kind contribution

7.1 In-kind contribution objectives achieved

Not applicable.

7.2 In-kind contribution objectives not achieved

Not applicable.

8 Performance indicators

8.1 Performance indicators required in the EC/EFTA contract
Effectiveness:

Not applicable.

Stakeholder engagement, including dissemination of results:

Not applicable.

Impact:

Not applicable.

8.2 Performance Indicators objectives not achieved

Not applicable as all objectives have been achieved.

9 Requirements-driven test case development: a case study

Within the scope of STF 433 a case study of requirements-driven test case development was performed. 

Requirements-driven test case development refers to the approach when test development is based on requirements elicited from target system documentation. This implies:

1. requirement elicitation: requirements need to be identified in the ETSI TTCN-3 standard and stored as named entities;

2. test purpose development: requirements are refined into fine-grained test purposes that informally specify situations to be tested; each test purpose targets exactly one requirement;

3. test case development: test case has explicit attribution to the test purpose or requirement it implements; such attribution allows for traceability matrix and requirement-based coverage reporting.

Within the STF 433 the target system (system under test, SUT) is a TTCN-3 processor, either compiler or interpreter. The documentation is represented by TTCN-3 Standard Part 1 " Core Language"
. 

The development process established in the previous STF 409 included requirements traceability only partially: each test case has a reference to a section of the standard. Since sections of the standard are typically one page long such reference makes detailed coverage analysis hardly possible since it requires experts to evaluate the test case and identify covered and missing requirements.

To elicit requirements and develop test purposes we used Requality tool being developed by ISPRAS
. It is an Eclipse plugin that provides a framework for requirements-based test development:

1. Document markup to highlight requirements. This feature simplifies evaluation completeness of the requirements set.

2. Hierarchical requirements management integrated with SVN/GIT version control systems.

3. Test purpose management. Test purposes are attached as leaves to requirements tree. Test purposes specify desired SUT state, test action and expected output.

4. Reporting facilities.

5. Change management (under development). The feature is devoted to track changes between subsequent versions of the documentation and identify modified, removed and new requirements.

Requality could be installed into Eclipse 3.6 and higher from the update site

http://forge.ispras.ru/repo/requality/site_daily/
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Figure  1 Requality in TTWorkbench setup

9.1 The case study

Within the case study STF 433 evaluated feasibility of requirements-driven approach to TTCN-3 ATS development. The scope of the case study were 4 chapters: 
· Chapter 12 "Declaring messages", 
· Chapter 13 "Declaring timers", 
· Chapter 23 "Timer operations", 
· Chapter 24 "Verdict operations"; 
The selected chapters comprise 7,5 pages out of which 56 requirements were elicited. 7 requirements refined into 34 test purposes; the requirements and test purposes were covered by 174 test cases. Tracking between test cases and requirements/test purposes was established by means of special comments in the TTCN-3 test cases:

// #reqname  /Requirements/23 Timer operations/23.2 The start timer operation/Timer with the timer value 0.0 times out immediately.
The string starting with /Requirements is the full name of the requirement or test purpose in the requirements tree. Nikolay Pakulin (ISPRAS) implemented report generator to track requirements coverage based on those comment string.

The detailed report on requirements and test purpose coverage is in the annex.

The case study showed that requirements-based test development is feasible for TTCN-3 ATS development.

9.2 Annex. Coverage report

Report for "TTCN-3" requirements collection

	Entity Kind
	Coverage, %

	All requirements and test purposes
	92,5 

	12 Declaring timers

12       Declaring timers
	100,0 

	Timer can be declared in module control, test cases, functions, altsteps

Timers can be declared and used in the module control part, test cases, functions and altsteps.

Covered in files: 

· Sem_12_toplevel_timer_004.ttcn
· Sem_12_toplevel_timer_003.ttcn
· Sem_12_toplevel_timer_002.ttcn
· Sem_12_toplevel_timer_005.ttcn
	100,0 

	Timers can be declared in component type

timers can be declared in component type definitions

Covered in files: 

· Sem_12_toplevel_timer_001.ttcn
	100,0 

	Timers can be declared in component and used in test cases, functions, altsteps on this component

timers can be used in test cases, functions and altsteps which are running on the given component type

Covered in files: 

· Sem_12_toplevel_timer_008.ttcn
· Sem_12_toplevel_timer_009.ttcn
· Sem_12_toplevel_timer_007.ttcn
· NegSyn_12_toplevel_timer_001.ttcn
	100,0 

	Timer value is non-neg float

A timer declaration may have an optional default duration value assigned to it. The timer shall be started with this value if no other value is specified. The timer value shall be a non-negative float value (i.e. greater than or equal to 0.0)
Covered in files: 

· NegSem_12_toplevel_timer_002.ttcn
· Sem_12_toplevel_timer_006.ttcn
· NegSem_12_toplevel_timer_001.ttcn
	100,0 

	timer array values are non-neg float or minus

timer arrays can also be declared Default duration(s) assignment shall use the array value notation as specified in clause 6.2.7. If the default duration assignment is wished to be skipped for some element(s) of the timer array, it shall explicitly be declared by using the not used symbol ("-")

Covered in files: 

· Syn_12_toplevel_timer_004.ttcn
	100,0 

	Timer declaration syntax

timer { TimerIdentifier [ ArrayDef ] ":=" TimerValue [ "," ] } [ ";" ]

Covered in files: 

· NegSem_12_toplevel_timer_005.ttcn
· NegSyn_12_toplevel_timer_004.ttcn
· NegSem_12_toplevel_timer_007.ttcn
· NegSyn_12_toplevel_timer_003.ttcn
· NegSem_12_toplevel_timer_003.ttcn
· Syn_12_toplevel_timer_001.ttcn
· NegSyn_12_toplevel_timer_002.ttcn
· NegSyn_12_toplevel_timer_007.ttcn
· Syn_12_toplevel_timer_003.ttcn
· Syn_12_toplevel_timer_002.ttcn
· NegSem_12_toplevel_timer_006.ttcn
· Syn_12_toplevel_timer_005.ttcn
· NegSyn_12_toplevel_timer_006.ttcn
· Syn_12_toplevel_timer_006.ttcn
· NegSem_12_toplevel_timer_004.ttcn
· NegSyn_12_toplevel_timer_005.ttcn
· NegSem_12_toplevel_timer_008.ttcn
	100,0 

	13 Declaring messages
	100,0 

	Messages are instances of types declared in the in-out-inout clauses of message port type definition

Messages are instances of types declared in the in/out/inout clauses of message port type definition.

Covered in files: 

· Sem_13_declaring_msg_001.ttcn
	100,0 

	Any type can be declared as type of message in a message port type

Any type can be declared as type of a message in a message port type definition, i.e. values of any basic or structured type (see clauses 6.1 and 6.2) can be sent or received.
Covered in files: 

· Sem_13_toplevel_declaring_msg_various_types_001.ttcn
· Sem_13_toplevel_declaring_msg_various_types_002.ttcn
· Sem_13_toplevel_declaring_msg_various_types_014.ttcn
· Sem_13_toplevel_declaring_msg_various_types_009.ttcn
· Sem_13_toplevel_declaring_msg_various_types_007.ttcn
· Sem_13_toplevel_declaring_msg_various_types_010.ttcn
· Sem_13_toplevel_declaring_msg_various_types_004.ttcn
· Sem_13_toplevel_declaring_msg_various_types_006.ttcn
· Sem_13_toplevel_declaring_msg_various_types_008.ttcn
· Sem_13_toplevel_declaring_msg_various_types_011.ttcn
· Sem_13_toplevel_declaring_msg_various_types_013.ttcn
· Sem_13_toplevel_declaring_msg_various_types_003.ttcn
· Sem_13_toplevel_declaring_msg_various_types_005.ttcn
· Sem_13_toplevel_declaring_msg_various_types_012.ttcn
	100,0 

	Received messages can also be declared as a combination of value and matching mechanisms

Received messages can also be declared as a combination of value and matching mechanisms

Covered in files: 

· Sem_13_declaring_msg_002.ttcn
· Sem_13_declaring_msg_001.ttcn
	100,0 

	Sorts of message insances

Instances of messages can be declared by global, local or in-line templates (see clause 15) or being constructed and passed via variables or template variables parameters or template parameters
	100,0 

	Global template as a message

Use global template as a message in send operation. Send global template.

Covered in files: 

· Sem_13_declaring_msg_004.ttcn
	100,0 

	Inline template as a message

Use inline template as a message in send operation. Send inline template.

Covered in files: 

· Sem_13_declaring_msg_006.ttcn
	100,0 

	Local template as a message

Use local template as a message in send operation. Send local template.

Covered in files: 

· Sem_13_declaring_msg_009.ttcn
	100,0 

	Parameter as a message

Use value parameter as a message in send operation. Send value parameter.

Covered in files: 

· Sem_13_declaring_msg_007.ttcn
	100,0 

	Template parameter as a message

Use template parameter as a message in send operation. Send template parameter.

Covered in files: 

· Sem_13_declaring_msg_008.ttcn
	100,0 

	Template variable as a message

Use template variable as a message in send operation. Send template variable.

Covered in files: 

· Sem_13_declaring_msg_005.ttcn
	100,0 

	Variable as a message

Use variable as a message in send operation. Send local variable.

Covered in files: 

· Sem_13_declaring_msg_001.ttcn
· Sem_13_declaring_msg_003.ttcn
	100,0 

	23 Timer operations

23       Timer operations
	96,2 

	Usage of timers is allowed in test cases, functions, altsteps, module control

TTCN‑3 supports a number of timer operations as given in table 27. These operations may be used in test cases, functions, altsteps and module control.
	100,0 

	Positive syntax test

Timer operations are allowed in test cases, functions, altsteps and module control.

Covered in files: 

· Syn_23_toplevel_002.ttcn
· Syn_23_toplevel_001.ttcn
	100,0 

	Timer read is not allowed in component definitions

Ensure timer operation 'read' is not allowed outside of test cases, functions, altsteps and module control. Try it in component defintions.

Covered in files: 

· NegSem_23_toplevel_001.ttcn
	100,0 

	Timer running is not allowed in component definitions

Ensure timer operation 'running' is not allowed outside of test cases, functions, altsteps and module control. Try it in component defintions.

Covered in files: 

· NegSem_23_toplevel_002.ttcn
	100,0 

	Timer stop is not allowed in module definitions

Ensure timer stop operation is not allowed in module definitions Use 'all timer.stop' in module definition

Covered in files: 

· NegSyn_23_toplevel_001.ttcn
	100,0 

	Timer timeout operation is not allowed in module definitions

Specify timer timeout in module definition. Use 'any timer.timeout'

Covered in files: 

· NegSyn_23_toplevel_002.ttcn
	100,0 

	23.2 The start timer operation

23.2      The Start timer operation
	100,0 

	Start timer syntax

( ( TimerIdentifier | TimerParIdentifier ) { "[" SingleExpression "]" } ) 

"." start [ "(" TimerValue ")" ]

Covered in files: 

· NegSyn_2302_timer_start_002.ttcn
· NegSyn_2302_timer_start_011.ttcn
· NegSyn_2302_timer_start_001.ttcn
· NegSyn_2302_timer_start_004.ttcn
· NegSyn_2302_timer_start_009.ttcn
· NegSyn_2302_timer_start_013.ttcn
· NegSyn_2302_timer_start_012.ttcn
· NegSyn_2302_timer_start_008.ttcn
· NegSyn_2302_timer_start_006.ttcn
· NegSyn_2302_timer_start_007.ttcn
· NegSyn_2302_timer_start_010.ttcn
· NegSyn_2302_timer_start_005.ttcn
	100,0 

	Overridden timer value applies only to current instance

The optional timer value parameter shall be used if no default duration is given, or if it is desired to override the default value specified in the timer declaration. When a timer duration is overridden, the new value applies only to the current instance of the timer, any later start operations for this timer, which do not specify a duration, shall use the default duration.
Covered in files: 

· Sem_2302_timer_start_003.ttcn
	100,0 

	neg timer value causes error verdict

Starting a timer with a negative timer value, e.g. the timer value is the result of an expression, or without a specified timer value shall cause a runtime error.

Covered in files: 

· NegSem_2302_timer_start_003.ttcn
	100,0 

	timer can be restarted by repeated start operation

The start operation may be applied to a running timer, in which case the timer is stopped and re-started. Any entry in a timeout-list for this timer shall be removed from the timeout-list.
Covered in files: 

· Sem_2302_timer_start_002.ttcn
	100,0 

	timer clock runs from 0 to the value set

The timer clock runs from the float value zero (0.0) up to maximum stated by the duration parameter.
Covered in files: 

· Sem_2302_timer_start_003.ttcn
· Sem_2302_timer_start_001.ttcn
	100,0 

	Timer value is non-neg float

Timer value shall be a non‑negative numerical float number (i.e. the value shall be greater or equal 0.0, infinity and not_a_number are disallowed).
Covered in files: 

· NegSem_2302_timer_start_002.ttcn
· NegSem_2302_timer_start_001.ttcn
· NegSem_2302_timer_start_004.ttcn
· NegSem_2302_timer_start_003.ttcn
	100,0 

	Timer with the timer value 0.0 times out immediately.

Starting a timer with the timer value 0.0 means that the timer times out immediately.

Covered in files: 

· Sem_2302_timer_start_004.ttcn
	100,0 

	23.3 The Stop timer operation

23.3      The Stop timer operation
	100,0 

	Timer stop syntax

( ( ( TimerIdentifier | TimerParIdentifier ) { "[" SingleExpression "]" } ) |

      all timer )

"." stop
Covered in files: 

· NegSyn_2303_timer_stop_005.ttcn
· Syn_2303_timer_stop_007.ttcn
· Syn_2303_timer_stop_006.ttcn
· NegSyn_2303_timer_stop_002.ttcn
· NegSyn_2303_timer_stop_006.ttcn
· NegSyn_2303_timer_stop_004.ttcn
· NegSyn_2303_timer_stop_001.ttcn
· NegSyn_2303_timer_stop_003.ttcn
	100,0 

	stopped timer is inactive and elapsed time is 0

A stopped timer becomes inactive and its elapsed time is set to the float value zero (0.0).

Covered in files: 

· Sem_2303_timer_stop_002.ttcn
	100,0 

	Stopping inactive timer is ok, but unobservable

Stopping an inactive timer is a valid operation, although it does not have any effect. Stopping an expired timer causes the entry for this timer in the timeout-list to be removed.
Covered in files: 

· Sem_2303_timer_stop_004.ttcn
	100,0 

	all keyword can be used for timers in component or module control

The all keyword may be used to stop all timers that have been started on a component or module control.
Covered in files: 

· Sem_2303_timer_stop_003.ttcn
	100,0 

	23.4 The Read timer operation

23.4      The Read timer operation
	100,0 

	Timer Read syntax

( ( TimerIdentifier | TimerParIdentifier ) { "[" SingleExpression "]" } ) 

"." read
Covered in files: 

· NegSyn_2304_timer_read_003.ttcn
· NegSyn_2304_timer_read_004.ttcn
· NegSyn_2304_timer_read_005.ttcn
· NegSyn_2304_timer_read_001.ttcn
· NegSyn_2304_timer_read_002.ttcn
	100,0 

	Read returns elapsed time that is non-neg float

The read operation returns the time that has elapsed since the specified timer was started. The returned value shall be of type float.
Covered in files: 

· Sem_2304_timer_read_003.ttcn
· Sem_2304_timer_read_002.ttcn
	100,0 

	Read on an inactive timer returns float zero

Applying the read operation on an inactive timer, i.e. on a timer not listed on the running-timer list, will return the float value zero (0.0).
Covered in files: 

· Sem_2304_timer_read_001.ttcn
	100,0 

	23.5 The Running timer operation

23.5      The Running timer operation
	100,0 

	Timer running syntax

( ( ( TimerIdentifier | TimerParIdentifier ) { "[" SingleExpression "]" } ) |

      any timer )

"." running
Covered in files: 

· NegSyn_2305_timer_running_005.ttcn
· NegSyn_2305_timer_running_001.ttcn
· Syn_2306_timer_timeout_001.ttcn
· NegSyn_2305_timer_running_004.ttcn
· NegSyn_2305_timer_running_003.ttcn
· NegSyn_2305_timer_running_006.ttcn
· NegSyn_2305_timer_running_002.ttcn
	100,0 

	The operation returns the value true if the timer is listed on the running list, false otherwise.

The operation returns the value true if the timer is listed on the list, false otherwise.
Covered in files: 

· Sem_2305_timer_running_004.ttcn
· Sem_2305_timer_running_003.ttcn
· Sem_2305_timer_running_002.ttcn
	100,0 

	The any keyword may be used to check if any timer started on a component or module control is running

The any keyword may be used to check if any timer started on a component or module control is running
Covered in files: 

· Sem_2305_timer_running_001.ttcn
	100,0 

	23.6 The Timeout operation

23.6      The Timeout operation
	100,0 

	Timer Timeout syntax

( ( ( TimerIdentifier | TimerParIdentifier ) { "[" SingleExpression "]" } ) |

      any timer )

"." timeout
Covered in files: 

· NegSyn_2306_timer_timeout_006.ttcn
· NegSyn_2306_timer_timeout_007.ttcn
· NegSyn_2306_timer_timeout_001.ttcn
· NegSyn_2306_timer_timeout_004.ttcn
· NegSyn_2306_timer_timeout_003.ttcn
· NegSyn_2306_timer_timeout_005.ttcn
	100,0 

	The any keyword used with the timeout operation succeeds if the timeout-list is not empty.

The any keyword used with the timeout operation succeeds if the timeout-list is not empty.
	100,0 

	Any timer ignores timeouts in other components

Create a test with a paralle test component. The PTC starts a timer, the MTC invokes an altstatement with any timer.timeout

Covered in files: 

· Sem_2306_timer_timeout_005.ttcn
	100,0 

	Wait for timers in scope of the alt

Declare a few timers in a component. Define an altstep that waits for any timer and runs on that component. Start a few timers and invoke the altstep.

Covered in files: 

· Sem_2306_timer_timeout_004.ttcn
	100,0 

	Wait for timers that are outside of scope

Define an altstep with any timer.timeout alternative. Start a timer and invoke the altstep. 

Covered in files: 

· Sem_2306_timer_timeout_006.ttcn
	100,0 

	The timeout shall not be used in a boolean expression.

The timeout shall not be used in a boolean expression.
Covered in files: 

· NegSyn_2306_timer_timeout_002.ttcn
	100,0 

	Timeout operational semantics

When a timeout operation is processed, if a timer name is indicated, the timeout-list is searched according to the TTCN‑3 scope rules. If there is a timeout event matching the timer name, that event is removed from the timeout-list, and the timeout operation succeeds.
	100,0 

	Timeout a timer that is already timed out

Start a timer. Wait for its timeout. Wait for its timeout once again (bound this wait with another timer to preven indefinite wait).

Covered in files: 

· Sem_2306_timer_timeout_002.ttcn
	100,0 

	Timeout started timer

Wait for timeout of several started timers with different maximum times. 

Covered in files: 

· Sem_2306_timer_timeout_003.ttcn
	100,0 

	Timeout unstarted timer

Wait for timeout of an unstarted timer. The waiting must be bounded with waiting of a started timer to prevent indefinite waiting.

Covered in files: 

· Sem_2306_timer_timeout_001.ttcn
	100,0 

	The timeout can be used as alternative in alt

The timeout can be used to determine an alternative in an alt statement
Covered in files: 

· Sem_2306_timer_timeout_003.ttcn
	100,0 

	The timeout can be used as a standalone statement

The timeout can be used as stand-alone statement in a behaviour description. In the latter case a timeout operation is considered to be shorthand for an alt statement with the timeout operation as the only alternative

Covered in files: 

· Sem_2306_timer_timeout_007.ttcn
	100,0 

	23.1 Timer mechanism

Only one entry for any particular timer may appear in the timeout-list and running-timer list of the test component or module control for which the timer has been declared. 23.1      The timer mechanism
	0,0 

	timer expires and becomes inactive

When a timer expires, the timer becomes immediately inactive.
	0,0 

	23.7 Summary of use of any and all with timers

23.7      Summary of use of any and all with timers 

Table 28: Any and All with Timers
Operation

Allowed

Example

 

any

all

                    

start
 

 

 

stop
 

yes

all timer.stop
read
 

 

 
running
yes

 

if (any timer.running) {…}
timeout
yes

 

any timer.timeout

	100,0 

	Allow all timer.stop

Covered in files: 

· Sem_2303_timer_stop_003.ttcn
· Syn_2303_timer_stop_007.ttcn
	100,0 

	Allow any timer.running

Covered in files: 

· Sem_2305_timer_running_004.ttcn
	100,0 

	Allow any timer.timeout

Covered in files: 

· Sem_2306_timer_timeout_004.ttcn
· Sem_2306_timer_timeout_006.ttcn
· Sem_2306_timer_timeout_005.ttcn
	100,0 

	Disallow all timer.read

Covered in files: 

· NegSyn_2304_timer_read_005.ttcn
	100,0 

	Disallow all timer.running

Covered in files: 

· NegSyn_2305_timer_running_006.ttcn
	100,0 

	Disallow all timer.start

Covered in files: 

· NegSyn_2302_timer_start_013.ttcn
· NegSyn_2302_timer_start_012.ttcn
	100,0 

	Disallow all timer.timeout

Covered in files: 

· NegSyn_2306_timer_timeout_007.ttcn
	100,0 

	Disallow any timer.read

Covered in files: 

· NegSyn_2304_timer_read_004.ttcn
	100,0 

	Disallow any timer.start

Covered in files: 

· NegSyn_2302_timer_start_011.ttcn
· NegSyn_2302_timer_start_010.ttcn
	100,0 

	Disallow any timer.stop

Covered in files: 

· NegSyn_2303_timer_stop_006.ttcn
	100,0 

	24 Test verdict operations
	76,2 

	Getverdict and setverdict operations shall only be used in test cases, altsteps and functions.

Verdict operations given in table 29 allow to set and retrieve verdicts. These operations shall only be used in test cases, altsteps and functions
Covered in files: 

· NegSem_24_toplevel_004.ttcn
· NegSem_24_toplevel_003.ttcn
· NegSem_24_toplevel_005.ttcn
· NegSem_24_toplevel_001.ttcn
· NegSem_24_toplevel_002.ttcn
	100,0 

	Setverdict locations

Setverdict operations shall only be used in test cases, altsteps and functions.
	100,0 

	Setverdict allowed in altsteps

Ensure setverdict allowed in altsteps

Covered in files: 

· Syn_24_toplevel_003.ttcn
	100,0 

	Setverdict allowed in test cases

Ensure setverdict is allowed in test case 

Covered in files: 

· Syn_24_toplevel_002.ttcn
	100,0 

	Setverdict in functions allowed

Ensure setverdict allowed in function

Covered in files: 

· Syn_24_toplevel_001.ttcn
	100,0 

	24.1 The Verdict mechanism
	50,0 

	Global test case verdict

there is a global test case verdict instantiated and handled by the test system that is updated when each test component (i.e. the MTC and each and every PTC) terminates execution (see figure 14). This verdict is not accessible to the getverdict and setverdict operations. The value of this verdict shall be returned by the test case when it terminates execution.
	0,0 

	Ensure getverdict returns local verdict
	0,0 

	Ensure setverdict modifies only local verdict
	0,0 

	Five different values of verdict

The verdict can have five different values: pass, fail, inconc, none and error, i.e. the distinguished values of the verdicttype (see clause 6.1)
Covered in files: 

· Syn_2401_FiveValues_001.ttcn
	100,0 

	Local verdict is initialized with none

When a test component is instantiated, its local verdict object is created and set to the value none.
Covered in files: 

· Sem_2401_InitiallyNone_001.ttcn
	100,0 

	Overwriting rules for setverdict

When changing the value of the local verdict (i.e. using the setverdict operation) the effect of this change shall follow the overwriting rules listed in table 30. 
Covered in files: 

· Sem_2401_LocalVerdict_010.ttcn
· Sem_2401_LocalVerdict_006.ttcn
· Sem_2401_LocalVerdict_008.ttcn
· Sem_2401_LocalVerdict_011.ttcn
· Sem_2401_LocalVerdict_009.ttcn
· Sem_2401_GlobalVerdict_005.ttcn
· Sem_2401_LocalVerdict_007.ttcn
· Sem_2401_LocalVerdict_012.ttcn
· Sem_2401_LocalVerdict_002.ttcn
· Sem_2401_GlobalVerdict_001.ttcn
· Sem_2401_GlobalVerdict_003.ttcn
· Sem_2401_GlobalVerdict_007.ttcn
· Sem_2401_GlobalVerdict_002.ttcn
· Sem_2401_GlobalVerdict_009.ttcn
· Sem_2401_GlobalVerdict_011.ttcn
· Sem_2401_LocalVerdict_001.ttcn
· Sem_2401_LocalVerdict_005.ttcn
· Sem_2401_LocalVerdict_004.ttcn
· Sem_2401_GlobalVerdict_006.ttcn
· Sem_2401_LocalVerdict_003.ttcn
· Sem_2401_GlobalVerdict_004.ttcn
· Sem_2401_GlobalVerdict_010.ttcn
· Sem_2401_GlobalVerdict_012.ttcn
· Sem_2401_GlobalVerdict_008.ttcn
	100,0 

	Overwriting rules for global verdict

The test case verdict is implicitly updated on the termination of a test component. The effect of this implicit operation shall also follow the overwriting rules listed in table 30.
	0,0 

	Error verdict shall not be set with setverdict

The error verdict is special in that it is set by the test system to indicate that a test case (i.e. run-time) error has occurred. It shall not be set by the setverdict operation
Covered in files: 

· NegSem_2401_SetverdictError.ttcn
	100,0 

	24.2 The Setverdict operation
	80,0 

	The value of the local verdict is changed with the setverdict operation.

The value of the local verdict is changed with the setverdict operation. The effect of this change shall follow the overwriting rules listed in table 30
Covered in files: 

· Sem_2401_LocalVerdict_010.ttcn
· Sem_2401_LocalVerdict_006.ttcn
· Sem_2401_LocalVerdict_008.ttcn
· Sem_2401_LocalVerdict_011.ttcn
· Sem_2401_LocalVerdict_009.ttcn
· Sem_2401_LocalVerdict_001.ttcn
· Sem_2401_LocalVerdict_007.ttcn
· Sem_2401_LocalVerdict_005.ttcn
· Sem_2401_LocalVerdict_012.ttcn
· Sem_2401_LocalVerdict_004.ttcn
· Sem_2401_LocalVerdict_003.ttcn
· Sem_2401_LocalVerdict_002.ttcn
	100,0 

	Optional setverdict parameters

The optional parameters allow to provide information that explain the reasons for assigning the verdict. This information is composed to a string and stored in an implicit charstring variable. On termination of the test component, the actual local verdict is logged together with the implicit charstring variable. 
Covered in files: 

· Sem_2402_setverdict_params_003.ttcn
· Sem_2402_setverdict_params_002.ttcn
· Sem_2402_setverdict_params_001.ttcn
	100,0 

	Setverdict allowed verdict values

The setverdict operation shall only be used with the values pass, fail, inconc and none. It shall not be used to assign the value error, this is set by the test system only to indicate run-time errors.
Covered in files: 

· NegSem_2402_setverdict_params_001.ttcn
· NegSem_2402_setverdict_params_003.ttcn
· NegSem_2402_setverdict_params_002.ttcn
· NegSem_2402_setverdict_params_005.ttcn
· NegSem_2402_setverdict_params_004.ttcn
	100,0 

	SingleExpression shall resolve to a value of type verdict

SingleExpression shall resolve to a value of type verdict
	0,0 

	For FreeText and TemplateInstance, the same rules and restrictions apply as for the parameters of the log statement.

For FreeText and TemplateInstance, the same rules and restrictions apply as for the parameters of the log statement.
Covered in files: 

· Sem_2402_setverdict_logging_001.ttcn
	100,0 

	24.3 The Getverdict operation
	100,0 

	Getverdict returns local verdict value

The getverdict operation returns the actual value of the local verdict.
Covered in files: 

· Sem_2403_getverdict_002.ttcn
· Sem_2403_getverdict_001.ttcn
· Sem_2403_getverdict_003.ttcn
· Sem_2403_getverdict_004.ttcn
	100,0 

	Getverdict returns none for uninitialized verdict

Launch test case 

The test case call getverdict without setverdict

--Expected value

getverdict returns none

Covered in files: 

· Sem_2403_getverdict_005.ttcn
	100,0 


Mapping to test case 





Test Purpose 
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