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1 
Introduction

The purpose of this document is to describe the tests that verify the dynamic template generation functionality of the TTCN-3 Executor.

The test cases are based on document [1].

2 Test Environment

The functionality to be tested affects the TTCN-3 compiler only. It extends the TTCN-3 syntax to allow the use of existing capabilities of the TTCN-3 run-time environment in new contexts.

Thus the test cases focus on the compiler and cover all syntactic aspects of dynamic templates. All test cases are collected into one single TTCN-3 module to make the test execution faster and easier.

Only positive tests are performed, that is, the input is a valid and supported TTCN-3 construct in all test cases. The results of negative tests cannot be predicted due to the lack of semantic analysis in the TTCN-3 compiler.

The test case is successful if the compiler accepts the given input and produces a syntactically correct (i.e. compileable) C++ code.

Note: Since the tests verify the TTCN-3 compiler and not an external implementation, the term test case in this document does not necessarily refer to a TTCN-3 testcase definition. A test case consists of a set of specific TTCN-3 definitions.

The following TTCN-3 type definitions were created and used, which are common for all test cases. These definitions are not listed in the prerequisites of the test cases.

module DynamicTemplate {

type integer T1;

type record T2 {

    bitstring f1 optional,

    objid f2,

    T1 f3

}

type set T3 {

    octetstring f1,

    T2 f2 optional,

    verdicttype f3

}

type union T4 {

    boolean f1,

    T2 f2,

    T3 f3,

    T5 f5

}

type record of hexstring T5;

type set of T4 T6;

type port PT message {

    inout bitstring, T6;

} with { extension "internal" }

template bitstring t1 := '10?01*1'B;

type component C {

    port PT P;

    var boolean flag;

    …

}

}

3 Description of test cases

3.1 Functions returning templates

3.1.1 Function with built-in return type

Test case id: DynamicTemplate-001

Purpose:
Verify that it is possible to define a TTCN-3 function that returns a template of a built-in type.

Prerequisites: none

TTCN-3 code:

function f1 (boolean flag) return template bitstring

{

    …

}

3.1.2 External function with built-in return type

Test case id: DynamicTemplate-002

Purpose:
Verify that it is possible to define a TTCN-3 external function that returns a template of a built-in type.

Prerequisites: none

TTCN-3 code:

external function ef1() return template float;

3.1.3 Function with user-defined return type

Test case id: DynamicTemplate-003

Purpose:
Verify that it is possible to define a TTCN-3 function that returns a template of a user defined type.

Prerequisites: none

TTCN-3 code:

function f2(template T6 par_t6) runs on C

    return template T6

{

    …

}

3.1.4 External function with user-defined return type

Test case id: DynamicTemplate-004

Purpose:
Verify that it is possible to define a TTCN-3 external function that returns a template of a user-defined type.

Prerequisites: none

TTCN-3 code:

external function ef2() return template T3;

3.1.5 Function returning template with runs on clause

Test case id: DynamicTemplate-005

Purpose:
Verify that it is possible to define a TTCN-3 function that returns a template and has a runs on clause at the same time. Also check that the entities defined in the respective component type are visible from the function body.

Prerequisites: none

TTCN-3 code:

function f2(template T6 par_t6) runs on C

    return template T6

{

    if (flag) {

        …

    }

}

3.1.6 Returning a specific value

Test case id: DynamicTemplate-006

Purpose:
Verify that it is possible to return a specific value from a function that returns a template. In other words it shall be checked that the argument of the return statement can be an expression formed from values.

Prerequisites: DynamicTemplate-001 (function f1)

TTCN-3 code: (in the body of function f1)


return not4b ('1001'B & '0110'B);

3.1.7 Returning a global template

Test case id: DynamicTemplate-007

Purpose:
Verify that it is possible to return a global template from a function that returns a template. In other words it shall be checked that the argument of the return statement can be a reference to a global template.

Prerequisites: DynamicTemplate-001 (function f1)

TTCN-3 code: (in the body of function f1)


return t1;

3.1.8 Returning an in-line template

Test case id: DynamicTemplate-008

Purpose:
Verify that it is possible to return a simple in-line template from a function that returns a template. In other words it shall be checked that the argument of the return statement can be an in-line template.

Prerequisites: DynamicTemplate-001 (function f1)

TTCN-3 code: (in the body of function f1)


return ?;

3.1.9 Returning a compound in-line template

Test case id: DynamicTemplate-009

Purpose:
Verify that it is possible to return a compound in-line template from a function that returns a template. In other words it shall be checked that the argument of the return statement can be a compound in-line template with multi-level nesting and various matching mechanisms.

Prerequisites: DynamicTemplate-003 (function f2)

TTCN-3 code: (in the body of function f2)


return {


    vt4,


    *,


    { f5 := { 'AB?C'H, '*F'H, ''H } },


    { f2 := { f1 := *, f2 := objid { 1 2 3 4 },

        f3 := (1..10) } },


    { f3 := { f1 := '12*AB'O,


        f2 := { f1 := omit, f2 := ?,

            f3 := complement(5, 10, 13) } ifpresent,


        f3 := (pass, fail) }


    }


} length(7..9);

3.1.10 Returning a template parameter

Test case id: DynamicTemplate-010

Purpose:
Verify that it is possible to return a template parameter from a function that returns a template. In other words it shall be checked that the argument of the return statement can be a reference to a formal parameter, which is defined as template.

Prerequisites: DynamicTemplate-003 (function f2)
TTCN-3 code: (in the body of function f2)


return par_t6;

3.1.11 Returning a template variable

Test case id: DynamicTemplate-011

Purpose:
Verify that it is possible to return the actual value of a template variable from a function that returns a template. In other words it shall be checked that the argument of the return statement can be a reference to a template variable.

Prerequisites: DynamicTemplate-003 (function f2), DynamicTemplate-021 (template variable vt6 in component type C)

TTCN-3 code: (in the body of function f2)


return vt6;

3.1.12 Usage of returned value in a template

Test case id: DynamicTemplate-012

Purpose:
Verify that it is possible to use the return value of a function that returns a template in the body of a template definition.

Prerequisites: DynamicTemplate-001 (function f1)

TTCN-3 code:


template bitstring t2(boolean flag) := f1(flag);

3.1.13 Usage of returned value as actual parameter

Test case id: DynamicTemplate-013

Purpose:
Verify that it is possible to use the return value of a function that returns a template as actual parameter to a function, which expects a template.

Prerequisites: DynamicTemplate-003 (function f2)

TTCN-3 code:


function f2b() runs on C

{

    var template T6 tmp := f2(f2(f2(?)));

}

3.1.14 Usage of returned value in port operations

Test case id: DynamicTemplate-014

Purpose:
Verify that it is possible to use the return value of a function that returns a template as argument to send and receive port operations.

Prerequisites: DynamicTemplate-001 (function f1), DynamicTemplate-003 (function f2)

TTCN-3 code:


function f2c() runs on C

{

    P.send(f1(true));

    P.send(bitstring:f1(true));

    P.receive(f2(?));

    P.receive(T6:f2(?));

}

3.1.15 Usage of returned value in valueof/match operations

Test case id: DynamicTemplate-015

Purpose:
Verify that it is possible to use the return value of a function that returns a template as in valueof or match operations.

Prerequisites: DynamicTemplate-003 (function f2)

TTCN-3 code:

function f2d()

{

    var T6 v1 := valueof(f2({}));

    if (match(v1, f2(?))) { }

}

3.2 Template variables

3.2.1 For built-in type without initial value

Test case id: DynamicTemplate-016

Purpose:
Verify that it is possible to define a template variable for a built-in type without any initial value setting.

Prerequisites: none

TTCN-3 code: (in the body of component type C)


var template octetstring vt1;

3.2.2 For built-in type with specific initial value

Test case id: DynamicTemplate-017

Purpose:
Verify that it is possible to define a template variable for a built-in type with an initial value, which is a specific value.

Prerequisites: none

TTCN-3 code: (in the body of component type C)


var template integer vt2 := 5;

3.2.3 For built-in type with matching mechanism in initial value

Test case id: DynamicTemplate-018

Purpose:
Verify that it is possible to define a template variable for a built-in type with an initial value, which is an allowed matching mechanism for the corresponding type.

Prerequisites: none

TTCN-3 code: (in the body of component type C)


var template bitstring vt3:=

    complement('1*1'B, '01?0'B, '1'B) ifpresent;

3.2.4 For user-defined type without initial value

Test case id: DynamicTemplate-019

Purpose:
Verify that it is possible to define a template variable for a user-defined type without any initial value setting.

Prerequisites: none

TTCN-3 code: (in the body of component type C)


var template T4 vt4;

3.2.5 For user-defined type with incomplete initial value

Test case id: DynamicTemplate-020

Purpose:
Verify that it is possible to define a template variable for a user-defined type with an initial value, and the initial value is an incompletely specified compound value, that is, one or more fields are missing from it.

Prerequisites: none

TTCN-3 code: (in the body of component type C)


var template T3 vt5 := { f1 := ?, f3 := error };

3.2.6 For user-defined type with complete initial value

Test case id: DynamicTemplate-021

Purpose:
Verify that it is possible to define a template variable for a user-defined type with an initial value, and the initial value is a completely specified compound value, that is, no fields are missing from it (all fields that are defined in the corresponding type(s) are also present in the value).

Prerequisites: none

TTCN-3 code: (in the body of component type C)

var template T6 vt6 := { { f1 := false }, { f2 := ? },

    { f3 := { f1 := ?, f2 := *, f3 := ? } } };

3.2.7 One dimension arrays

Test case id: DynamicTemplate-022

Purpose:
Verify that it is possible to define single dimension arrays of template variables, with or without initial value.

Prerequisites: none

TTCN-3 code: (in the body of component type C)

var template integer vt7[100];

var template float vt8[3] :=

    { (0.0 .. 0.5), (1.0 .. 1.5), (2.0 .. 2.5) };

3.2.8 Multi dimension arrays

Test case id: DynamicTemplate-023

Purpose:
Verify that it is possible to define multi dimension arrays of template variables, with or without initial value.

Prerequisites: none

TTCN-3 code: (in the body of component type C)

var template T5 vt9[3][5];

var template octetstring vt10[3][2][2] :=

    {

        { { ''O, ''O }, { ?, * } },

        -,

        { { '00'O, 'FF'O }, { '?'O, '*'O } }

    };

3.2.9 Multiple variables of the same type

Test case id: DynamicTemplate-024

Purpose:
Verify that it is possible to define several variables of the same type in one list, that is, without repeating the type name. The tests are both for built-in and user-defined types. The variables may or may not have initial values.

Prerequisites: none

TTCN-3 code: (in the body of component type C)

var template T2 vt10a, vt10b[2], vt10c[1][1];

var template integer vt11a := 1, vt11b := ?,

    vt11c[2] := { complement(1), 2 };

3.2.10 Defined within component type

Test case id: DynamicTemplate-025

Purpose:
Verify that it is possible to define template variables in component types. Also check that the variables are placed to the right scope unit, that is, the variable is visible from functions that have the appropriate runs on clause.

Prerequisites: DynamicTemplate-XXX (function f2)

TTCN-3 code: (in the body of component type C)

var template T6 vt6 := { { f1 := false }, { f2 := ? },

       { f3 := { f1 := ?, f2 := *, f3 := ? } } };

(in the body of function f2)

return vt6;

3.2.11 Defined within function

Test case id: DynamicTemplate-026

Purpose:
Verify that it is possible to define template variables within a function.

Prerequisites: none

TTCN-3 code:

function f3()

{

    var template charstring vt1 := pattern "AB?C*";

    var template T6 vt2[1], vt3 := *;

    …

}

3.2.12 Defined within statement block

Test case id: DynamicTemplate-027

Purpose:
Verify that it is possible to define template variables within a nested statement block of a function.

Prerequisites: DynamicTemplate-026 (function f3)

TTCN-3 code: (in the body of function f3)

do {


    var template T5 vt4 :=

        ({ }, { (''H, '?'H) }, { '1?'H, '2*'H });

} while (false);

3.2.13 Defined within for loop

Test case id: DynamicTemplate-028

Purpose:
Verify that it is possible to define a template variable within the initial statement of a for loop.

Prerequisites: DynamicTemplate-026 (function f3)

TTCN-3 code: (in the body of function f3)

for (var template integer i := 0; valueof(i) < 10;

     i := valueof(i) + 1) {

}

3.2.14 Defined within testcase

Test case id: DynamicTemplate-029

Purpose:
Verify that it is possible to define template variables within a testcase definition.

Prerequisites: none

TTCN-3 code:

testcase tc1() runs on C

{

    var template T2 vt1 := { f1 := omit };

    …

}

3.2.15 Defined within altstep

Test case id: DynamicTemplate-030

Purpose:
Verify that it is possible to define template variables within an altstep definition before the branches.

Prerequisites: none

TTCN-3 code:

altstep as1()

{

    var template integer vti := 1;

    var template T6 vt6 := ?;

    …

}

3.2.16 Defined within control part

Test case id: DynamicTemplate-031

Purpose:
Verify that it is possible to define template variables within the control part of the TTCN-3 module.

Prerequisites: none

TTCN-3 code:

control {

    var template verdicttype vt := complement(fail);

}

3.2.17 Defined within statement block of alt statement

Test case id: DynamicTemplate-032

Purpose:
Verify that it is possible to define template variables within an altstep definition before the branches.

Prerequisites: DynamicTemplate-030 (altstep as1)

TTCN-3 code: (in the body of altstep as1)

[] any timer.timeout {


    var template bitstring vbs[10],

        vbs2 := '10??10*1?0'B;

}

3.2.18 Name reuse in scope hierarchy

Test case id: DynamicTemplate-033

Purpose:
Verify that it is possible to re-use the name of template variables within a different unit of the scope hierarchy.

Prerequisites: DynamicTemplate-030 (altstep as1)

TTCN-3 code: (in the body of altstep as1)

[] any timer.timeout {


    var template bitstring vbs[10],

        vbs2 := '10??10*1?0'B;

}

[] any component.done {

    var template octetstring vbs2, vbs;

}

3.2.19 Assignment of specific value

Test case id: DynamicTemplate-034

Purpose:
Verify that it is possible to assign a specific value or expression of the correct type to a template variable.

Prerequisites: none

TTCN-3 code:

function f4() {

    var bitstring v1 := '1001'B;

    var template bitstring vt1;

    vt1 := '0110'B;

    vt1 := not4b (v1 & v1);

    …

}

3.2.20 Assignment of template

Test case id: DynamicTemplate-035

Purpose:
Verify that it is possible to assign a (global) template of the correct type to a template variable.

Prerequisites: none

TTCN-3 code:

function f4() {

    var template bitstring vt1;

    vt1 := t1;

    …

}

3.2.21 Assignment of in-line template

Test case id: DynamicTemplate-036

Purpose:
Verify that it is possible to assign an in-line template to a template variable.

Prerequisites: none

TTCN-3 code:

function f4() {

    var template bitstring vt1;

    vt1 := ?;

    …

}

3.2.22 Assignment of template returned by a function

Test case id: DynamicTemplate-037

Purpose:
Verify that it is possible to assign the return value of a function that returns a template to a template variable.

Prerequisites: DynamicTemplate-001 (function f1)

TTCN-3 code:

function f4() {

    var template bitstring vt1;

    vt1 := f1(false);

    …

}

3.2.23 Assignment to field

Test case id: DynamicTemplate-038

Purpose:
Verify that it is possible to assign a value to an individual sub-field of a template variable using field or array sub-referencing on the left-hand side of the assignment.

Prerequisites: none

TTCN-3 code:

function f4() {

    var template T6 vt2;

    vt2[0].f1 := ?;

    …

}

3.2.24 Usage as actual parameter

Test case id: DynamicTemplate-039

Purpose:
Verify that it is possible to use a template variable as an actual parameter to a function that expects a template.

Prerequisites: DynamicTemplate-003 (function f2)

TTCN-3 code:

function f5() runs on C return template T6 {

    var template T6 vt12 := {}, vt13;

    vt13 := f2(vt12);

    …

}

3.2.25 Usage in port operations

Test case id: DynamicTemplate-040

Purpose:
Verify that it is possible to use a template variable directly in port operations, that is, in the argument of send and receive statements.

Prerequisites: none

TTCN-3 code:

function f5() runs on C return template T6 {

    var template T6 vt12 := {}, vt13 := ?;

    var T6 v1;

    P.send(vt12);

    P.send(T6:vt12);

    P.receive(vt13);

    P.receive(T6:vt13) -> value v1;

    …

}

3.2.26 Usage in valueof operation

Test case id: DynamicTemplate-041

Purpose:
Verify that it is possible to use a template variable in valueof operation.

Prerequisites: none

TTCN-3 code:

function f5() runs on C return template T6 {

    var template T6 vt12 := {};

    var T6 v1;

    v1 := valueof(vt12);

    …

}

3.2.27 Usage in match operation

Test case id: DynamicTemplate-042

Purpose:
Verify that it is possible to use a template variable in match operation.

Prerequisites: none

TTCN-3 code:

function f5() runs on C return template T6 {

    var template T6 vt12 := {}, vt13 := ?;

    var T6 v1;

    v1 := valueof(vt12);

    if (match(v1, vt13)) { }

    …

}

3.3 Passing templates by reference

3.3.1 Passing built-in types

Test case id: DynamicTemplate-043

Purpose:
Verify that it is possible to pass built-in types as out or inout template parameters.

Prerequisites: none

TTCN-3 code:

function f6(in template integer par1,

    inout template bitstring par2,

    out template objid par3) {

}

3.3.2 Passing user-defined types

Test case id: DynamicTemplate-044

Purpose:
Verify that it is possible to pass user-defined types as out or inout template parameters.

Prerequisites: none

TTCN-3 code:

function f7(inout template T3 par1, out template T5 par2,

    in template T6 par3) runs on C {

}

3.3.3 Parameters to functions

Test case id: DynamicTemplate-045

Purpose:
Verify that it is possible to pass out or inout template parameters to TTCN-3 functions.

Prerequisites: none

TTCN-3 code:

function f6(in template integer par1,

    inout template bitstring par2,

    out template objid par3) {

}

3.3.4 Parameters to external functions

Test case id: DynamicTemplate-046

Purpose:
Verify that it is possible to pass out or inout template parameters to external functions.

Prerequisites: none

TTCN-3 code:

external function ef3(in template T1 par1,

    inout template T2 par2, out template T3 par3);

3.3.5 Parameters to testcases

Test case id: DynamicTemplate-047

Purpose:
Verify that it is possible to pass out or inout template parameters to testcases.

Prerequisites: none

TTCN-3 code:

testcase tc2(in template T4 par1, inout template T5 par2,

    out template T6 par3) runs on C {

}

3.3.6 Parameters to altsteps

Test case id: DynamicTemplate-048

Purpose:
Verify that it is possible to pass out or inout template parameters to altsteps.

Prerequisites: none

TTCN-3 code:

altstep as2(in template float par1,

    out template octetstring par2,

    inout template universal charstring par3) {

    [] any timer.timeout { }

}

3.3.7 Usage in assignments

Test case id: DynamicTemplate-049

Purpose:
Verify that it is possible to use a template parameter that is passed by reference on the left-hand side of an assignment with or without sub-referencing.

Prerequisites: none

TTCN-3 code:

function f8(out template T6 par1,

    inout template bitstring par2) runs on C {

    par1 := { ?, ? };

    par1[0] := { f1 := ? };

    …

}

3.3.8 Usage of its value

Test case id: DynamicTemplate-050

Purpose:
Verify that it is possible to use the actual value of a template parameter that is passed by reference on a place where a reference to a template is expected.

Prerequisites: none

TTCN-3 code:

function f8(out template T6 par1,

    inout template bitstring par2) runs on C {

    var template bitstring vtbs;

    vtbs := par2;

    …

}

3.3.9 Passing further to other functions

Test case id: DynamicTemplate-051

Purpose:
Verify that it is possible to pass further a template parameter passed by reference to another function, which expects a template parameter passed by reference with or without sub-referencing.

Prerequisites: DynamicTemplate-043 (function f6)

TTCN-3 code:

function f8(out template T6 par1,

    inout template bitstring par2) runs on C {

    f6(1, par2, par1[1].f2.f2);

    …

}

3.3.10 Usage in port operations

Test case id: DynamicTemplate-052

Purpose:
Verify that it is possible to use template parameters passed by reference in sending and receiving port operations.

Prerequisites: none

TTCN-3 code:

function f8(out template T6 par1,

    inout template bitstring par2) runs on C {

    P.send(par2);

    P.receive(par2);

    …

}

3.3.11 Usage in valueof/match operations

Test case id: DynamicTemplate-053

Purpose:
Verify that it is possible to use template parameters passed by reference in valueof and match operations.

Prerequisites: none

TTCN-3 code:

function f8(out template T6 par1,

    inout template bitstring par2) runs on C {

    var bitstring vbs;

    vbs := valueof(par2);

    if (match(vbs, par2)) { }

    …

}
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