

T1S-000030


TSG-T Working Group1 SWG SIG meeting #9
 TSG T1S-00-0030
Munich, Germany, 21st – 23rd February, 2000.


Agenda Item:
TTCN Coding Style and Development Guidelines

Source: 
Rohde & Schwarz



Title: 
Proposal for TTCN Coding Rules and best Practices

Document for:
Agreement


1.1 Introduction

In some ETSI ATSs incorrect or improvable usage of TTCN and ASN.1 is made. The identified issues have not yet lead to difficulties because up to now the test specification tools used do not ”complain”. Some of these issues will, however, lead to problems: if test specification tools detect them some of the concerned test suites will not analyze without errors anymore. This will question the quality of the test suites produced in ETSI.

Some issues are difficult to correct, requiring considerable changes in test suite architecture. Therefore it is advised to ETSI to take countermeasures as soon as possible. New ATSs should avoid these issues.

Some of the mentioned issues put the burden on implementors, i.e. ETS developers. They have to implement workarounds which go beyond the ”normal” implementation process. This unnecessary work could be avoided if TTCN and ASN.1 were used properly.

1.2 Incorrect usage of ASN.1

1.2.2 Do not use identical tags in nested CHOICE constructions

A nested CHOICE requires tags in the different alternative type lists to differ (see ISO 8824, subclause 24.4, EXAMPLE 3, INCORRECT). ‘The tag shall be considered to be variable, ... becomes equal to the tag of the ”Type” ... from which the value was taken.‘

Example: components are defined in a nested CHOICE construction, but no distinguishing tags are used to make the difference between component types, i.e. tags for different types turn out to be identical.

Component ::=

CHOICE
{gSMLocationRegistration_Components   GSMLocationRegistration_Components,

 gSMLocationCancellation_Components   GSMLoactionCancellation_Components,

...

}

GSMLocationRegistration_Components ::=

CHOICE

{gSMLocationRegistration_InvokeCpt  [1] IMPLICIT GSMLocationRegistration_InvokeCpt,

 gSMLocationRegistration_RRCpt        [2] IMPLICIT GSMLocationRegistration_RRCpt,

 gSMLocationRegistration_RECpt        [3] IMPLICIT GSMLocationRegistration_RECpt,

 gSMLocationRegistration_RejectCpt   [4] IMPLICIT RejectComponent

}

GSMLocationCancellation_Components ::=

CHOICE

{gSMLocationCancellation_InvokeCpt  [1] IMPLICIT GSMLocationCancellation_InvokeCpt,

 gSMLocationCancellation_RejectCpt   [4] IMPLICIT RejectComponent

}

gSMLocationRegistrationInvokeCpt and gSMLocationCancellation_InvokeCpt have the same tag and can therefore not distinguished anymore. Note that ITEX 3.5 does not report this error.

1.2.3 Incorrect usage of enumerations

Enumerations may contain distinct integers only (see ISO 8824, subclause 15.1)

Example: TypeOfNumber containing a NamedValueList in which there are non-distinct values.

TypeOfNumber ::=

ENUMERATED {

.....,

  internationalnumber (1),

  level2RegionalNumber (1),

  nationalNumber (2),

  level1RegionalNumber (2),

......

 }

1.3 Structured type as OCTETSTRING should not be used

”It is required to declare all fields of the PDUs that are defined in the relevant protocol standard, …"
TR 101 101 TTCN specification clause 11.15.1

Example: The ISDN Bearer Capability Information Element (BCAP) contents is defined as OCTETSTRING.

Example: Usage of data type BITSTRING [7..15] as data type of the Call Reference (= 7 bits or =15 bits, but not 8 bits for example) does not correspond to the specification !!).

1.4 WiIdcards in PDU constraints for structured types should not be used

Values ? and * are incorrect in PDU constraints where they are used to indicate values of structured types, because they would allow any combinations of values – even incorrect ones - which is not admissible according to the specifications. It is to be kept in mind that in tabular form each field is optional! It would be better to create and use an ”any”-constraint which would deal with all the fields in detail (mandatory, IF PRESENT, etc.). See TBR 33, 34 as example.

1.5 Passing of TSO constraints as parameters is required

Test suite operations (TSO) operating on well-defined (parameterized) constraints should take these constraints (including relevant parameters) as parameters.

Example: In this case TSO_GET_INVOKEID should take the referred constraint including the concerned component as a parameter.



L?SETUPr (..

tcv_invokeId:= TSO_GET_INVOKEID (),
...
Sr (SU_GR3(

GSM_IncomingCallMMInfo_Invoke(...)))



To calculate the invocation identification and store the result in variable tcv_invokeId the TSO has to be provided with information about the data object from which the invoke Id is to be extracted. PDU constraint SU_GR3 may contain several components. In the specific situation only one of these components is relevant.

1.6 Specification of Encoding rules and variation should be indicated 

TTCN does not mandate encoding rules, although TTCN foresees that applicable encoding rules and encoding variations can be indicated for the data structures used in a test suite.

There are standards defining encoding rules, e.g. the ITU-T X.680 series. However, the type of encoding called ”Direct Encoding”  - a bit-by-bit-mapping from the data definitions onto the data stream to be transmitted - is not defined anywhere. It therefore needs a ”home”.

TTCN should therefore define which encoding rules may legally be used by TTCN test suite specifiers. All the encoding rules defined in the X.680 series should be contained in this repertoire. Additionally an encoding rule called Direct Encoding is needed in particular for tabular TTCN.

X.680 allows to encode data objects using different length forms (short, long, indefinite). These could be used alternatively as encoding variations. Another encoding variation could be the ”minimum encoding”, accepting any of the length forms in reception, and using the shortest of the available forms in sending. The variation actually used has to be described somewhere (in the ATS).

Example: In EN 301 144-4 BER is used as encoding variation, but is in fact an encoding rule. Furthermore no default encoding is specified which would apply to those data structures for which no encoding rule or encoding variation is explicitly specified.
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