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module MySUT1_tests {
signature compl(); // test step
M other test steps
type component MainTC {

port MyProcedurePort UTP; // procedure port
port MyProcedurePort LTP; // procedure port
var Upper_Tester UT1; /I component variable for component reference
var Lower_Tester LT1; /I component variable for component referenc
}
type component Upper_Tester {
port MyProcedurePort UTP;  // procedure port
port MyMessagePort SUTU;  // message port
/i other component definitions i.e Lower_Tester and TSI
function UT1_Behavior() runs on Upper_Tester {
alt {
QuUTP. getcall (compl:{}){
1 Here is the UT functionality related to call compl
repeat M re-evaluate alt statement
QuUTP. getcall (comp2:{}) {// another call, etc.
}
} .
function LT1_Behavior() runs on Lower_Tester {
alt {
QLTP. getcall  (compl:{}) {
1 Here is the LT functionality related to call compl
repeat i/ re-evaluate alt statement
}
/) other calls, etc.
}
}
. function ConfigureStart(TSI a_system) runson MainTC {

2- 5% " #




5 &
8 &
& & B
' ($ "
3 & g, ( &.!
& %
UT1 := Upper_Tester. create ;
LT1 := Lower_Tester. create ;
connect (UTL:UTP, self UTP); [/ connect upper tester and MTC
connect (LTL:LTP, self LTP); // connect lower tester and MTC
map (UT1:SUTU, a_system:SUTU); // map upper tester to TSI
map (LT1:SUTL, a_system:SUTL); // map lower tester to TSI
UTL. start (UT1_Behavior()); // start upper tester
LT1. start (LT1_Behavior()); // start lower tester
}
testcase tc_001() runson MainTC system TSI {
ConfigureStart( system );
UTP.call (compl:{}, nowait ); // UT1 functionality related to compl1
LTP. call (compl:{}, nowait ); // LT1 functionality related to comp1l
all component . done; 1 PTCs have ended their execution
UnConfigure( system );
/i other test cases
}
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module MySUT1_tests {
iype component MainTC {
port MyProcedurePort TP;
var UT1_LT1 Tester UT1_LT1,
}
type component UT1 LT1 Tester{
port MyProcedurePort TP;
port MyMessagePort UPCO;
port MyMessagePort LPCO,;
type component TSI{
port MyMessagePort UPCO;
port MyMessagePort LPCO,;
}
/i functions etc.
function UT1 _LT1_Behavior() runson UT1_LT1 Tester {
alt  {
[0TP. getcall (compl:{blocking}) {
if (blocking == false ) {
LPCO. send (data_req_msg); // only e.g. in component testing
}
1 Here is the UT1_LT1 tester functionality related to compl
repeat ; i re-evaluate alt statement
}
0TP. getcall (comp2:{blocking}) {
if (blocking == false ){
}
/) another call, etc.
}
P . _
function ConfigureStart(TSI a_system) runson MainTC {
UT1 LT1:=UT1_LT1 Tester. create ;
connect (UTL_LTL:TP, self :TP); /I connect PTC and MTC
map (UT1_LT1:UPCO, a_system:UPCO); // map upper PCO to TSI
map (UT1_LT1:LPCO, a_system:LPCO); // map lower PCO to TSI
UT1_LT1. start (UT1_LT1_Behavior()); // start PTC
}
iestcase tc_001() runson MainTC system TSI {
ConfigureStart( system );
TP.call (compl:{ false }, nowait ); I functionality related to comp1
TP.call (comp2{ false }, nowait ); I functionality related to comp2

I
UT1 LT1. done;
UnConfigure( system );

1

other calls, etc
PTC has ended its execution
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module MySUT3_tests {
import from MySUT1_tests all ;
import from MySUT2_tests all ;
function ConfigureStart(MainTC a_mtc, TSI a_system) runson MainTC {
/I create, connect and map testers
UT1. start (UT1_Behavior()); // start UT 1 functionality
LT1. start (LT2_Behavior()); // start LT 2 functionality
testcase Int_tc_001() runson MainTC system TSI
ConfigureStart( system );
UTP.call (compl:{}, nowait ); // functionality related to compl
LTP. call (compl:{}, nowait ); // functionality related to compl
all component . done; I PTCs have ended their execution
UnConfigure( system );




5 &
8 &
& & B
‘ ($ "
3 & g, ( &.!
& %
testcase Int_tc_002() runson MainTC system TSI
ConfigureStart( system );
UTP.call (comp2:{}, nowait ); // functionality related to comp2
LTP. call (comp2:{}, nowait ); // functionality related to comp2
all component . done; 1 PTCs have ended their execution
UnConfigure( system );
1
}
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module MySUT1_tests {
- template t_msg msg;
i‘unction data_req_ut( template t_msg a_msg) runs on Upper_Tester {
I data_req_ut functionality related to Upper_Tester
}
function data_req_It( template t_msg a_msg) runs on Lower_Tester {
I data_req_lIt functionality related to Lower_Tester
}
function data_ind_ut( template t_msg a_msg) runs on Upper_Tester {
I data_ind_ut functionality related to Upper_Tester
}
function data_ind_It( template t_msg a_msg) runson Lower_Tester {
I data_ind_lIt functionality related to Lower_Tester
}
function data_rsp_ut( template t_msg a_msg) runs on Upper_Tester {
I data_rsp_ut functionality related to Upper_Tester
./ other functions and an alternate solution
function tc_002_LT( template t_msga_msg) runson Lower_Tester {
data_ind_lt(a_msg); // collection of functions for LT in the specific test case
I
b
function tc_002_UT( template t_msga_msg) runson Lower_Tester {
data_ind_ut(msg); // collection of functions fo r UT in the specific test case
data_rsp_ut(msg);
I
}

testcase tc_001() runson MainTC system TSI {
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UT1l. start (data_req_ut(msq));// start first UT function
LT1. start (data_req_lt(msg)); // start first LT function
LT1. done;
LT1. start (data_ind_It(msg)); // start second LT function
}
testcase  tc_002() runson MainTC system TSI {
i_Tl. start (data_ind_lt(msg)); // start first LT function
UT1. start (data_ind_ut(msg)); // start first UT function
UT1l. done;
UT1l. start (data_rsp_ut(msg)); // start second UT function
}
testcase tc_002_alternate() runson MainTC system TSI {
i_Tl. start (tc_002_LT(msQ)); // start LT functions
UT1l. start (tc_002_UT(msg)); // start UT functions
all component . done
}
}
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module MySUT1_tests {
fdnction data_req( template t_msga_msg) runson MainTC {
1 data_req functionality related to UT1 and LT1
function data_ind( template t_msga_msg) runson MainTC {
1 data_ind functionality related to UT1 and LT1
function data_rsp( template t_msga_msg) runson MainTC {

1 data_rsp functionality related to UT1 and LT1
}

testcase tc_001() runson MainTC system TSI {

map( mtc :SUTU, system :SUTU); // map MTC to TSI
map( mtc :SUTL, system :SUTL); // map MTC to TSI
data_req(msg); I first UT1 + LT1 function

data_ind(msg); I
}

testcase tc_002() runson MainTC system TSI {

map( mtc :SUTU, system :SUTU); // map MTC to TSI
map( mtc :SUTL, system :SUTL); // map MTC to TSI

second UT1 + LT1 function

data_ind(msg); I second UT1 + LT1 function
data_rsp(msg); I third UT1 + LT1 function
}
}
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module MySUT3_tests {
import from MySUT1_tests all ;// importing everything
import from MySUT2_tests all ;// importing everything
function Configure(TSI tsi_system) runson MainTC {
/I create and map testers
}.
téstcase tc_001() runson MainTC system TSI {
CreateAndConfigure( system );
UT1l. start (data_req_ut(msq));// start first UT1 function
LT2. start (data_req_lt(msg)); // start first LT2 function
LT2. done;
LT2. start (data_ind_It(msg)); // start second LT2 function
)
}
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module Component_tests CUT1 {
iestcase tc_state2_001() runson Conn_Tester  system CTS {
map (mtc:PCO1, system :PCO1);
CUT1_to_state2(); // preamble
SendMSG(); 1 body
TearDown(); 1 postamble
testcase tc_state2_002() runson Conn_Tester  system CTS {
map (mtc:PCO1, system :PCO1);
CUT1_to_state2(); // same preamble
SendData(); I body
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TearDown(); 1 same postamble
i other test cases etc.
module IntegrationTests {
import from Component_tests_ CUT1 { function CUT1_to_state2 }
import from Component_tests_ CUT1 { function TearDown }
iestcase interOp_001() runson Conn_Tester system CTS {
CUTl_to_stateZ(); 1 preamble of CUT1 reused
: 1 possible preamble of CUT2
SendSignal(); I body
;I'earDown(); I postamble reused
: I possible postamble of CUT2
}
}
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module CommonModule_Webmail_TestCases {

import from SpecificModule all;
fuﬁction VerifyUserName() runs on MyTester {
M VerifyUserName is the same for both implementations
}
function VerifyPassword() runs on MyTester {
v/ VerifyPassword is the same for both implementations
}
testcase login_and_read_mail() runson MyTester {
CreateConnection(); // Variation point
VerifyUserName(); // Common part
VerifyPassword(); // Common part
FetchMail(); I Variation point
}
- control  {
execute (login_and_read_mail()); // executing the test case
}
module SpecificModule { // in Pc.ttcn
function CreateConnection() runs on MyTester {
/) CreateConnection for pc connection
}
function FetchMail() runs on  MyTester {
/) FetchMail for pc connection (e.g. fetch all at once )

:
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}
module SpecificModule { // in Mobile.ttcn
function CreateConnection() runs on  MobileTester { // should be type compatible with
/I MyTester
M CreateConnection for mobile phone connection
}
function FetchMail() runs on MyTester {
M FetchMail for mobile phone connection (e.g. fetch a nd show
/I the first mail and the rest as a background proces s)
}
}
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module Component_Testing_Data { // Test data for component testing

const integer statel := 10;
const integer state2 := 11;

const bitstring datal := ‘'01101'B;
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var bitstring data2 :=‘01110'B;

module Integration_Testing_Data { /
var integer statel =1,

Test data for integration testing

module CUT1_Testcases {
import from Component_Testing_Data all ;
function CreateConnection( integer parameter)
I function behaviour according to parameter value
}
function SendData( bitstring parameter)  runs on
I function behaviour according to parameter value

:

testcase

runs on  Connector {

Connector {

tc_001( integer a_state, bitstring a_data) runson Connector system CTS{

CreateConnection(a_state); 1
SendData(a_data); I
SetPassAndUnmap(); /i

preamble is parameterized
body is parameterized
postamble is not parameterized

:

control
execute
execute
execute
execute

{n In the control part, the real values for parameters
(tc_001(statel, datal));
(tc_001(state2, datal));
(tc_001(statel, data?2));
(tc_001(state2, data?2));

are given
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module CUT1_Tests {
1 enumerated type for testing types
type enumerated testing_type {FUNCTIONAL, LOAD, ...};
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for (i := 0; i<NumberOfPTCs; i =i+ 1) {//
tester[i] := Upper_Tester. create
(tester[i]:SUTU,
(tester[i]:SUTL,
(mtc TP, tester[i]:TP);
start (Test_Behavior());

map

map

connect
testerfi].

}
for (i := 0; i<NumberOfPTCs; i:=i+ 1) {
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téstcase tc_001(testing_type a_type, integer  NumberOfPTCs)
runson MainTC system CTS {
M same preamble for all testing types
if (a_type == FUNCTIONAL) {
var CUT_Tester tester := CUT_Tester. create ;
map (tester:SUTU, system :SUTU);
map  (tester:SUTL, system :SUTL);
connect (mtc:TP, tester:TP);
tester. start (Test_Behavior()); I bind test behaviour to PTC
TP. call (inst_01:{}, nowait ); I MTC gives instructions
1 and controls PTC
tester. done;
else if (a_type == LOAD) {
var integer i;
var CUT _Tester c_tester[NumberOfPTCs]; // creating tester array

create, map and connect PTCs

1

system :SUTU);
system :SUTL);

TP. call (inst_01:{}, nowait ) to tester[i]; / control PTCs
all component.done v all instances have ended
}
M possibly other testing types
}
}
| # 6 -~
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module CUT1_Features {
1 module parameter with a default value
modulepar {integer feature_group}
coﬁtrol {
M using module parameters to alternate control struct ures
if (feature_group ==1){
execute (cutl_tc_groupl_001());
execute (cutl_tc_groupl_002());
else if (feature_group == 2) {
execute (tc_group2_001());
execute (tc_group2_002());
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i other groups
}
}
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module SIP_Messages {

const charstring IP1:="100.101.102.103";
const charstring IP2 :="200.201.202.203";
const charstring portl :="42172",

const charstring port2 :="5060";

const charstring port3 :="60134",

type record

SIPMessageType {

/i headers via, call-id, cseq, content-length, optiona | headers etc.
charstring source,
charstring sourceport,
charstring destination,
charstring destination_port
}
template SIPMessageType BYEMessage = {

source = IP1,
sourceport := portl,
destination := IP2,
destination_port := port2

}

template SIPMessageType OK_200_Message = {

source = IP2,
sourceport := port3,
destination := IP1,
destination_port:= port2

module SIP_UserAgent_TCs {

import from SIP_Messages all ;// reuse SIP message types & templates

}
module SIP_Server_TCs {
import from SIP_Messages all ;//

)

reuse SIP message types & templates

I #2 ' 6 7 7o
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module TOPLayer {
type record TOPLayerMessage { // top layer message definition
charstring fieldl,
integer field2
}
}
module MIDDLELayer {
import from TOPLayer all ;
type record MIDDLELayerMessage { // middle layer message definition
TOPLayerMessage field1, 1 reuse top layer msg
hexstring field2,
bitstring field3
)
}
module BOTTOMLayer {
import from TOPLayer all ;
import from MIDDLELayer all ;
type record BOTTOMLayerMessage { // bottom layer message definition
MIDDLELayerMessage fieldl, // reuse top and middle layer msg
octetstring field2,
float field3
}
}
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module IntegrationTests {
template SIPMessageType BasicMessage := {

protocol := "UDP Datagram",
source :="127.0.0.1",
sourceport := "5080",
destination :="127.0.0.2",
destination_port := "5080"
}

template SIPMessageType BYEMessage modifies BasicMessage = {
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source := IP1,
sourceport := portl,
destination := IP2,
destination_port := port2
}
template SIPMessageType OK_200_Message modifies BasicMessage :={
éource =1P2,
sourceport := port3,
destination := IP1,
destination_port:= port2
}
}
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module IntegrationTests {

type record CCMessageType {
charstring field1,
boolean field2 optional
integer (3) field3

template CCMessageType CCMessageSend( boolean value2) :={
fieldl := “Begin”,
field2 := value2, 1 specific value from parameter
field3 := {128, 4, 8}

}
template CCMessageType CCMessageReceive :={

fieldl :=?, 1 any charstring

field2 :=*, I true or false

field3 := {128, ?, 8} // any integer as second value
}

' PCO1. send (CCMessageSend( true) );// every value is determined
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PCO1. receive (CCMessageReceive); // some values are be undetermined
i:’COI. send (CCMessageSend( false) );
PCO1. receive (CCMessageReceive);// same template for receive operations
module SystemTests {
import from IntegrationTests { type CCMessageType }
témplate CCMessageType CCMessageReceive :={
fieldl := “Begin”,
field2 := true
field3 := {128, 4, 8}
}
bCOl. receive (CCMessageBegin:{"Begin”, true, Mylntegers(3)});
PCO1. receive (CCMessageReceive);
}
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module CUT1_Testcases {
group  Configurations {/*...*/} I/ components , ports
group  Declarations {/*...*/} /I timers, signatures, templates,...
group Behaviour {
testcase CUT_DRC_001() /*..*/
testcase CUT_DRC_002() /*...*/
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Qroup LoadTests { // LoadTesting
testcase CUT1_DRC_INT_001() /*...*/
testcase CUT1_DRC_INT_002() /*...*/
i LoadTests

i Behaviour

}
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module IntegrationTests {

1 importing only the specific groups of CUT1_Testcase s

import from CUT1_Testcases { group Configurations }

import from CUT1_Testcases { group Declarations }

import from CUT1_Testcases { group Behaviour }

/A mporting everything from specific modules

import from CUT2_Testcases all ;

import from CUT2_Configurations all ;

/i The “selection” of test cases is in the control par t

control  {
execute (CUT1_DRC_INT_001());
execute (CUT2_DRC_INT_001());
}
}
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module FeatureONEInProductA { I feature
Qroup CUTL_TCs{ /I test cases for CUT1
testcase CUT1connectO1...
testcase CUT1connect02...
}
group CUT2_TCs{ // test cases for CUT2
testcase CUT2connect01...
testcase CUT2connect02...
}
module CControlForProductB {
import from FeatureONEInProductA { group CUT1_TCs}
import from FeatureONEInProductA { group CUT2_TCs}
import from FeatureFOURInProductB all ;
cbntrol {
execute (CUT1connect01...);
éxecute (CUT2connect01...);
}
}
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group Myinterfacelnterface_ ETSI {
signature  myMethod1( in float in_p, out float out_p);

.f)./pe port Mylnterface procedure {
inout myMethod1;

}

type address MylnterfaceObject;
}
group configuration {
type component ExampleModule_MTC {}
type port Mylnterface procedure {
inout myMethodi;

type component Mylnterface_ Tester {
port Mylnterface Mylnterface_client;
port Mylnterface Mylnterface_server;
timer Td:=T_SERVER;

type component Myinterface_System {
port Mylnterface Mylnterface_client;
port Mylnterface Mylnterface_server;

type component ExampleModule PTC {
timer Td:=T_SERVER,;

port Mylnterface Mylinterface_client;

port Mylnterface Mylinterface_server;

}

} /lgroup configuration
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function  call_myMethod1 (
inout template myMethodl in_templ_p) runs on ExampleModule_PTC {
Mylnterface_client. call (myMethodl: in_templ_p, T_CLIENT) {
[I[MyInterface_client. getreply  (myMethodl_r_0) {
setverdict ( pass);

[IMyInterface_client. getreply  {
setverdict ( fail );

[IMyInterface_client. catch {
setverdict ( fail );

[OMyInterface_client. catch ( timeout ){
setverdict ( inconc );
}

[ %< # 76 6

function  call_myMethod1_onPort(
inout Mylnterface port_p,
inout template myMethodl in_templ_p) runs on ExampleModule_PTC {
port_p. call (myMethodl: in_templ_p, T_CLIENT) {
[] port_p. getreply  (myMethodl r_0){
setverdict ( pass);
}

[] port_p. getreply  {
setverdict ( fail );
}

[ port_p. catch {
setverdict  ( fail );
}

[] port_p. catch ( timeout ){
setverdict ( fail );
}

}

function  call_myMethod1l( inout template myMethodl sig_out p) runs on
ExampleModule_PTC {
call_myMethod1_onPort(MylInterface_client, sig_out _p);
}

I %1 % 76 6
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modulepar {

//Max. Number of PTCs

integer PTCS_MAX :=5;
} o owith {

extension (PTCS_MAX) "description: Max. number of PTCs";
}

type component Http_Tester {

port HttpPortType httpPort;
port CoordPortType ptcCoordPort;

}

type component Mtc_Type {
var integer nrOfPtcs;

“|.oort CoordPortType mtcCoordPort[PTCS_MAX];
}

type component Http_System {
port HttpPortType httpPort;
}

type port HttpPortType message {
inout HttpRequestType, HttpResponseType;
}

/**

* Coordination Port for coordinating PTCs from MTC
* according to a given choreography

*/
type port CoordPortType message {
inout all ;
}
I %2 /1?6 A 6
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/**
* Example of an Anti-Pattern: Such code should be a voided, because it does
* not allow potential vertical reuse
* E.g. in the case where a different test configura tion is required
* involving for instance many PTCs
*/
testcase http_get_test MTC() runs on Http_Tester system Http_System {
map( self :httpPort, system :httpPort);
var default myDefault ;= activate  (handleUnexpected());
var HttpRequestType outReq :=
httpRequest_get_s_1(HTTP_SERVER_HOST, RESOURCE_LO CATION);
TlI. start (DEFAULT_PTC_LIFETIME);
while (Tl.  running ){
send_and_expect(outReq,httpResponse_r_1(STATUS_200 _OK),DEFAULT_PTC_DEL
AY);
wait(DEFAULT_PTC_DELAY);
}
deactivate  (myDefault);
unmap( self :httpPort, system :httpPort);
}
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function  client_behavior(
in float lifetime,
in float delay) runs on Http_Tester {
var default myDefault := activate  (handleUnexpected());
var HttpRequestType outReq =
httpRequest_get_s_1(HTTP_SERVER_HOST, RESOURCE_LO CATION);
TI. start (lifetime);
while (Tl.  running ){
send_and_expect(outReq,httpResponse_r_1(STATUS_200 _OK),DEFAULT_PTC_DEL
AY);
wait(delay);

}
deactivate  (myDefault);
} /lfunction client_behavior

testcase http_get_test() runs on Mtc_Type system Http_System {
var Http_Tester clientPtc := Http_Tester. create ;
map (clientPtc: httpPort, system : httpPort);
clientPtc. start  (

client_behavior(
DEFAULT_PTC_LIFETIME,
DEFAULT_PTC_DELAY));
all  component . done;

unmap (clientPtc: httpPort, system : httpPort);
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testcase http_get_load_test() runs on Mtc_Type system Http_System {
var Http_Tester clientPtc[PTCS_MAX];
var integer nr_of ptcs p:= PTCS_MAX;
/IFirst setup the configuration
/ICreate the PTCs
var integer it:=0;
for (it:=0;it<nr_of ptcs p;it:=it+ 1)
clientPtc][it] := Http_Tester. create ;
}
for (it:=0;it<nr_of ptcs_p;it:=it+ 1){
map (clientPtc[it]: httpPort, system : httpPort);
}
for (it:=0;it<nr_of _ptcs_p;it:=it+ 1)
clientPtc[it]. start  (
client_behavior(
DEFAULT_PTC_LIFETIME,
DEFAULT_PTC_DELAY));
}
all  component . done;
for (it:=0;it<nr_of ptcs p;it:=it+ 1)
unmap (clientPtc]it]: httpPort, system : httpPort);
}
}
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type set MessageHeader {
Accept accept optional ,
AcceptEncoding acceptEncoding optional
AcceptLanguage acceptLanguage optional
Alertinfo alertinfo optional
Allow allow optional
AllowEvents allowEvents optional , // due to RFC 3265
AuthenticationIinfo authenticationinfo optional
Authorization authorization optional , // only in requests
Callld callld optional
Calllnfo callinfo optional
Contact contact optional
ContentDisposition contentDisposition optional
ContentEncoding contentEncoding optional
ContentLanguage contentLanguage optional
ContentLength contentLength optional
ContentType contentType optional
CSeq cSeq optional
Date date optional ,
Errorinfo errorinfo optional , // only in responses
Event event optional , // due to RFC 3265
Expires expires optional
From fromField optional
InReplyTo inReplyTo optional , // only in requests
MaxForwards maxForwards optional
MimeVersion mimeVersion optional
MinExpires minExpires optional , // only in responses
Organization organization optional
Priority priority optional , // only in requests
ProxyAuthenticate proxyAuthenticate optional ,// only in responses
ProxyAuthorization proxyAuthorization optional ,// only in requests
ProxyRequire proxyRequire optional , // only in requests
RecordRoute recordRoute optional
ReplyTo replyTo optional ,// optional in responses and INVITE requests
Require require optional
RetryAfter retryAfter optional , // only in responses
Route route optional , // only in requests
Server server optional , // only in responses
ServiceRoute serviceRoute optional , // due to RFC 3608
Subject subject optional , // only in requests
SubscriptionState subscriptionState optional ,// due to RFC 3265
Supported supported optional
Timestamp timestamp optional
To toField optional
Unsupported unsupported optional , // only in responses
UserAgent userAgent optional
Via via optional
Warning warning optional , // only in responses
WwwAuthenticate wwwAuthenticate optional ,// only in responses
UndefinedHeader_List undefinedHeader_List optional
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/l Reduced Message-Header for all SIP requests and responses suitable for
load-performance testing
type set L_MessageHeader {
Authorization authorization optional , // only in requests
Callld callld optional
Contact contact optional
CSeq cSeq optional ,
Expires expires optional
From fromField optional
RecordRoute recordRoute optional
Route route optional , // only in requests
To toField optional
Via via optional
MaxForwards maxForwards optional
ContentLength contentLength optional
WwwAuthenticate wwwAuthenticate optional
}
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template L_INVITE_Request L_INVITE_Request_s_1(

SipUrl loc_RequestUri,

Callld loc_Callld,

CSeq loc_CSeq,

From loc_From,

To loc_To,

Via loc_Via,

Contact contact_p) :={

requestLine :={
method := INVITE_E,
requestUri ;= loc_RequestUri,
sipVersion := SIP_NAME_VERSION },

msgHeader = {
authorization := omit ,
callld :=loc_Callld,
contact := contact_p,
cSeq = loc_CSeq,
expires = omit ,
contentLength :={

fieldName := CONTENT_LENGTH_E, len:=0},

maxForwards ;= {

fieldName := MAX_FORWARDS_E, forwards := 70 },

fromField := loc_From,
recordRoute = omit ,

route := omit ,

toField :=loc_To,

via := loc_Via,

wwwAuthenticate := omit }
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-2)7 altstep  timeoutAltStep( timer t, InPortType inPort) returns
verdicttype  {
[JinPort. receive {
localTimer. stop ;
return  fail ;
}
[t. timeout {
return fail
}
}
function  timedSend (outMessageType outMsg, template
inMessageType inMsg, InPortType inPort, OutPortType outPort,
integer delay) runson aCompType returns  verdicttype
{
var timer localTimer := delay;
var default defvar:= activate  ((timeoutAltStep(t,inPort)));
outPort. send (outMsg);
localTimer. start ;
alt  {
[JinPort. receive (inMsg) {
localTimer. stop ;
return  pass;
}
}
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type port <PType>[ message, procedure ]{
in .. /lonly in direction for a monitor
}
type component <SUT>{
port <PType><m_port> //special SUT port for the
/lconnection or SUT port to
//be monitored
}
type component <T>{
port <PType> <m_port>
}
function  <MonitorSetup> (<SUT> s, <T>t)
{
map(s.<m_port>,t.<m_port>);
}
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