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1. ObjectModelDiagram 
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2. StructureDiagram 
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3. Statechart: SIP_terminal 

user_agent_client user_agent_server

mainState

WaitingForCommandsAndRequests

user_agent_client user_agent_server

InitializationState

Initial

addressReceived

evInitialization[IS_PORT(pDNS)]/
dom_name = params->dom_name;
redirectAddress = params->redirectAddress;

AckSent

/OUT_PORT(pDNS)->GEN(evRes_init(dom_name));

evInitialization[IS_PORT(pDNS)]/
dom_name = params->dom_name;
redirectAddress = params->redirectAddress;

/OUT_PORT(pDNS)->GEN(evRes_init(dom_name));

evInitialization[IS_PORT(pDNS)]/
dom_name = params->dom_name;
redirectAddress = params->redirectAddress;

/OUT_PORT(pDNS)->GEN(evRes_init(dom_name));

The expected work during the lab:
The original design is enough for checking the questions 1 and 2.
There are 2 sets of changes to be made during the lab:
-Set 1 (For Question 3):
There are 4 changes to be made to the design of the SIP User Agent Client,
the locations of which are marked in the diagrams.
-Set 2 (For Question 5):
The redirect_server (One of the 2 concurrent states in the SIP_Redirect 
diagram ) will be turned into a Proxy server. Building on the work already 
done for question 3, all the further changes will be done to the 
redirect_server state in the SIP_Redirect diagram

 

4. Statechart: user_agent_client in SIP_terminal  
user_agent_cl ient

WaitingForCommands

LogIn

evLogin/
s ipAddress  = params->s tring;

WaitingForCommand

Logout
evLogout

Call

evCall/
correspondant = params->s tring;

[else]

ChangeStateT oBusy

[s tate == "Free"]/
s tate="Busy";

GettingT heDomainOfCorrespondant

/s tringLength = calculateStringLength(correspondant);
dom_correspondant = dom_of_sip_addr(correspondant);

ConstructingT heMessage

/c learHeadersBody();
headers .Array[0][0] = "From";
headers .Array[0][1] = s ipAddress;

headers .Array[1][0] = "T o";
headers .Array[1][1] = correspondant;

headers .Array[2][0] = "Via";
headers .Array[2][1] = dom_name;

DNSLookupT oSend

/OUT _PORT (pDNS)->GEN(evDNSLookup(dom_correspondant));

DNSResponseReceived

evDNSLookupRes/
port_correspondant = params->portName;

INVIT E_sent

/sendINVIT E(port_correspondant, correspondant, headers .Array[2][1], headers , body);

WaitForINVIT EResponse
WaitingForCommand

Hangup

evHangup

[else]

BYE_sent

[s tate == "Busy"]/
headers .Array[0][0] = "From";
headers .Array[0][1] = s ipAddress ;
headers .Array[1][0] = "T o";
headers .Array[1][1] = correspondant;
headers .Array[2][0] = "Via";
headers .Array[2][1] = dom_name;
sendBYE(port_correspondant, correspondant, headers .Array[2][1], headers , body);

OK_Received

ev200_OK/
headersReceived = params->s ip_headerset;
bodyReceived = params->sip_body;

ChangeState

/state = "Free"

WaitingForCommand

Do_call_forwarding_Received

evDoCallForwarding

Do_call_fwd_on_busy_Received

evDoCallFwdOnBusy

[redirec t == false]

[redirect == true]/
redirect = false;
stringLength = calculateStringLength(correspondant);
dom_correspondant = dom_of_sip_addr(correspondant);

/s tate = "NotLoggedIn"

evLogin/
s ipAddress  = params->s tring;

evLogout

evCall/
correspondant = params->s tring;

[else]

[s tate == "Free"]/
s tate="Busy";

/s tringLength = calculateStringLength(correspondant);
dom_correspondant = dom_of_sip_addr(correspondant);

/c learHeadersBody();
headers .Array[0][0] = "From";
headers .Array[0][1] = s ipAddress;

headers .Array[1][0] = "T o";
headers .Array[1][1] = correspondant;

headers .Array[2][0] = "Via";
headers .Array[2][1] = dom_name;

/OUT _PORT (pDNS)->GEN(evDNSLookup(dom_correspondant));

evDNSLookupRes/
port_correspondant = params->portName;

/sendINVIT E(port_correspondant, correspondant, headers .Array[2][1], headers , body);

evHangup

[else]

[s tate == "Busy"]/
headers .Array[0][0] = "From";
headers .Array[0][1] = s ipAddress ;
headers .Array[1][0] = "T o";
headers .Array[1][1] = correspondant;
headers .Array[2][0] = "Via";
headers .Array[2][1] = dom_name;
sendBYE(port_correspondant, correspondant, headers .Array[2][1], headers , body);

ev200_OK/
headersReceived = params->s ip_headerset;
bodyReceived = params->sip_body;

/s tate = "Free"

evDoCallForwarding

evDoCallFwdOnBusy

[redirec t == false]

[redirect == true]/
redirect = false;
stringLength = calculateStringLength(correspondant);
dom_correspondant = dom_of_sip_addr(correspondant);

Regarding Question 3:
-Here, one should add the func tionali ty of checking 
the value of "redirect" boolean variable, set after 
receiving a "ev301" event. If false, the flow goes to 
"WaitingForCommands" s tate. If true, the flow should 
go "Construc tingT heMessage" s tate again to send 
the INVIT E to the referred address. T he 
"dom_correspondant" should again be derived from 
the new "correspondant".
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5. Statechart: LogIn in user_agent_client  
LogIn

Initial

LengthOfAddressCaculated

/stringLength = calculateStringLength(sipAddress);

DNSLookupResponseReceived

DNSLookupSent

evDNSLookupRes/
port_redirect = params->portName;

DNSLookup

/OUT_PORT(pDNS)->GEN(evDNSLookup(dom_sip));

ChangeState

DomainOfSIPAddressExtracted

/dom_sip = dom_of_sip_addr(sipAddress);

/state = "Free";

[else]

[dom_name == dom_sip]

RegisteringT heUser

RegisteringT heUser

SendingREGISTERrequest

Construc tingTheMessage

/redirectAddress = constructRedirectAddress(dom_name, sipAddress);
clearHeadersBody();
headers.Array[1][0] = "To";
headers.Array[1][1] = sipAddress;

headers.Array[2][0] = "Via";
headers.Array[2][1] = dom_name;

headers.Array[3][0] = "Contact";
headers.Array[3][1] = redirectAddress;

headers.Array[4][0] = "Expires";
headers.Array[4][1] = "7200";

SendingREGISTER

/sendREGIST ER(port_redirec t, headers);

OKreceived

ev200_OK

/stringLength = calculateStringLength(sipAddress);

evDNSLookupRes/
port_redirect = params->portName;

/OUT_PORT(pDNS)->GEN(evDNSLookup(dom_sip));

/dom_sip = dom_of_sip_addr(sipAddress);

/state = "Free";

[else]

[dom_name == dom_sip]

/redirectAddress = constructRedirectAddress(dom_name, sipAddress);
clearHeadersBody();
headers.Array[1][0] = "To";
headers.Array[1][1] = sipAddress;

headers.Array[2][0] = "Via";
headers.Array[2][1] = dom_name;

headers.Array[3][0] = "Contact";
headers.Array[3][1] = redirectAddress;

headers.Array[4][0] = "Expires";
headers.Array[4][1] = "7200";

/sendREGIST ER(port_redirec t, headers);

ev200_OK

Regarding Question 3:
-Here, one should add the functionality of subscribing the
user (dom_sip) in the Registrar/Redirect Server
-Using REGISTER reques t with Expires field set as  
"7200"  (Entering the digit as String, not Integer, since the
passage of time has not been implemented.

 

6. Statechart: LogOut in user_agent_client 
Logout

Init ial

ChangeState

SendingREGISTERrequest

OKreceiv ed
/state = "NotLoggedIn";

SendingREGISTER

ev 200_OK

Construct ingTheMessage

/clearHeadersBody();
headers.Array [1][0] = "To";
headers.Array [1][1] = sipAddress;

headers.Array [2][0] = "Via";
headers.Array [2][1] = dom_name;

headers.Array [3][0] = "Contact";
headers.Array [3][1] = redirectAddress;

headers.Array [4][0] = "Expires";
headers.Array [4][1] = "0";

/sendREGISTER(port_redirect, headers);

[else]

[dom_name == dom_sip]/
state = "NotLoggedIn";

/state = "NotLoggedIn";
ev 200_OK

/clearHeadersBody();
headers.Array [1][0] = "To";
headers.Array [1][1] = sipAddress;

headers.Array [2][0] = "Via";
headers.Array [2][1] = dom_name;

headers.Array [3][0] = "Contact";
headers.Array [3][1] = redirectAddress;

headers.Array [4][0] = "Expires";
headers.Array [4][1] = "0";

/sendREGISTER(port_redirect, headers);

[else]

[dom_name == dom_sip]/
state = "NotLoggedIn";

Regarding Question 3:
-Here, one should add the f unct ionality  of  unsubscribing 
the user (dom_sip) in the Registrar/Redirect Serv er
-Using REGISTER request with Expires f ield set  as "0"  
(Entering the digit as  String, not  Integer, since the 
passage of  t ime has not  been implemented.
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7. Statechart: WaitForINVITEResponse in 
user_agent_client  

WaitForINVITEResponse

WaitForResponse

OKReceived

ev200_OK/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

HeaderBodyConstruction

/headers = headersReceived;
body = bodyReceived;

ACKsent

/sendACK(port_correspondant, correspondant, headers.Array[2][1], headers, body);

Ringing_180_Received

ev180_ringing/
headersReceived = params->sip_headerset ;
bodyReceived = params->sip_body;

Trying_100_Received

ev100_trying/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

Busy_here_486_Received

ev486_busy_here/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

Not_found_404_Received

ev404_not_found/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

StateChange

/state = "Free"; /state = "Free";

Moved_301_Received

ev301_moved_perm/
headersReceived = params->sip_headerset ;
bodyReceived = params->sip_body;

Regarding Quest ion 3:
-Here, one should add the functionality of 
processing the "ev301_moved_perm" event.

HeaderBody_Const ruction

/headers = headersReceived;
body = bodyReceived;

ACKsentToServer

/sendACK(port_correspondant, correspondant, headers.Array[2][1], headers, body);

/redirect = true;
if  (headers.Array[3][0] == "Contact")
  correspondant = headers.Array[3][1];

ev200_OK/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

/headers = headersReceived;
body = bodyReceived;

/sendACK(port_correspondant, correspondant, headers.Array[2][1], headers, body);

ev180_ringing/
headersReceived = params->sip_headerset ;
bodyReceived = params->sip_body;

ev100_trying/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

ev486_busy_here/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

ev404_not_found/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

/state = "Free"; /state = "Free";

ev301_moved_perm/
headersReceived = params->sip_headerset ;
bodyReceived = params->sip_body;

/headers = headersReceived;
body = bodyReceived;

/sendACK(port_correspondant, correspondant, headers.Array[2][1], headers, body);

/redirect = true;
if  (headers.Array[3][0] == "Contact")
  correspondant = headers.Array[3][1];

 

8. Statechart: user_agent_server in SIP_terminal  
user_agent_server

WaitingForRequests

INVITEReceived

evINVITE/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

headers  = headersReceived;
body = bodyReceived;

if (params->sip_headerset.Array[0][0] == "From")
  from_adr = params->sip_headerset.Array[0][1];
  correspondant = from_adr;

if (params->sip_headerset.Array[1][0] == "To")
  to_adr = params->sip_headerset.Array[1][1];

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];

Via_head_extracted

/via_extract = via_head(via_adr);

DNSResponseReceived

DNSLookupToSend

/OUT_PORT(pDNS)->GEN(evDNSLookup(via_extract));

evDNSLookupRes/
port_correspondant = params->portName;

CheckingState

CheckingState

CheckingState

SendingOK

ChangeState

/state = "Busy";

RecevingACK

evACK

WaitingForRequests

WaitingForRequests

SendingBusy

[state == "Busy"]/
sendBusy(port_correspondant, headers, body)

WaitingForRequests

SendingNotFound

[state == "NotLoggedIn"]/
sendNotFound(port_correspondant, headers .Array[2][1], headers , body)

WaitingForRequests

BYEreceived

evBYE/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body ;

headers = headersReceived;
body  = bodyReceived;

if (params->sip_headerset.Array[0][0] == "From")
  from_adr = params->sip_headerset.Array[0][1];

if (params->sip_headerset.Array[1][0] == "To")
  to_adr = params->sip_headerset.Array[1][1];

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];

via_head_extracted

/via_extract = via_head(via_adr);

DNSLookup_ToSend

/OUT_PORT(pDNS)->GEN(evDNSLookup(via_extract));

DNSResponse_Received

evDNSLookupRes/
port_correspondant = params->portName;

Sending_OK

/sendOK(port_correspondant, headers.Array[2][1], headers , body)

Changing_State

/state = "Free"

WaitingForRequests

SendingRinging

[state == "Free"]/
sendRINGING(port_correspondant, headers .Array[2][1], headers, body)

/sendOK(port_correspondant, headers.Array[2][1], headers, body)

evINVITE/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

headers  = headersReceived;
body = bodyReceived;

if (params->sip_headerset.Array[0][0] == "From")
  from_adr = params->sip_headerset.Array[0][1];
  correspondant = from_adr;

if (params->sip_headerset.Array[1][0] == "To")
  to_adr = params->sip_headerset.Array[1][1];

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];

/via_extract = via_head(via_adr);

/OUT_PORT(pDNS)->GEN(evDNSLookup(via_extract));

evDNSLookupRes/
port_correspondant = params->portName;

/state = "Busy";

evACK

[state == "Busy"]/
sendBusy(port_correspondant, headers, body)

[state == "NotLoggedIn"]/
sendNotFound(port_correspondant, headers .Array[2][1], headers , body)

evBYE/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body ;

headers = headersReceived;
body  = bodyReceived;

if (params->sip_headerset.Array[0][0] == "From")
  from_adr = params->sip_headerset.Array[0][1];

if (params->sip_headerset.Array[1][0] == "To")
  to_adr = params->sip_headerset.Array[1][1];

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];

/via_extract = via_head(via_adr);

/OUT_PORT(pDNS)->GEN(evDNSLookup(via_extract));

evDNSLookupRes/
port_correspondant = params->portName;

/sendOK(port_correspondant, headers.Array[2][1], headers , body)

/state = "Free"

[state == "Free"]/
sendRINGING(port_correspondant, headers .Array[2][1], headers, body)

/sendOK(port_correspondant, headers.Array[2][1], headers, body)
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9. Statechart: SIP_Redirect 

proxy_server registrar_redirect

mainState

Initial izingState

Initial

addressReceived

evInitial ization[IS_PORT(pDNS)]/
dom_name = params->dom_name;

AckSent

/OUT_PORT(pDNS)->GEN(evRes_init(dom_name));

evInitial ization[IS_PORT(pDNS)]/
dom_name = params->dom_name;

/OUT_PORT(pDNS)->GEN(evRes_init(dom_name));

WaitingForRequests

proxy_server registrar_redirect
evInitial ization[IS_PORT(pDNS)]/
dom_name = params->dom_name;

/OUT_PORT(pDNS)->GEN(evRes_init(dom_name));

 

10. Statechart: proxy_server in SIP_Redirect  
proxy_server

WaitingForRequestResponse

WaitingForRequestResponse

OKreceived

ev200_OK/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

headers = headersReceived;
body = bodyReceived;

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];

ViaHeadRestored

/headers.Array[2][1] = removeServerFromViaField(headers.Array[2][1]);

reSendingTheOK

/if (IsBYEreceived == false)
  port = port_client;
if (IsBYEreceived == true)
  port = port_correspondant;

sendOK(port, headers.Array[2][1], headers, body);
IsBYEreceived = false;

WaitingForRequestResponse

RingingReceived

ev180_ringing/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

headers = headersReceived;
body = bodyReceived;

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];

ViaHead_restored

/headers.Array[2][1] = removeServerFromViaField(headers.Array[2][1]);

reSendingTheRinging

/sendRINGING(port_client, headers.Array[2][1], headers, body);

WaitingForRequestResponse

ACKreceived

evACK/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

headers = headersReceived;
body = bodyReceived;

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];

ServerAddedToViaField

/headers.Array[2][1] = addServerToViaField(headers.Array[2][1]);

reSendingTheACK

/sendACK(port_correspondant, destination, headers.Array[2][1], headers, body);

WaitingForRequestResponse

BYEreceived

evBYE/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

headers = headersReceived;
body = bodyReceived;

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];
IsBYEreceived = true;

ServerAddedTo_ViaField

/headers.Array[2][1] = addServerToViaField(headers.Array[2][1]);

reSendingTheBYE

/sendBYE(port_client, client, headers.Array[2][1], headers, body);

WaitingForRequestResponse

INVITE_Received

evINVITE/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

headers = headersReceived;
body = bodyReceived;

if (params->sip_headerset.Array[1][0] == "To")
  to_adr = params->sip_headerset.Array[1][1];

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];

if (params->sip_headerset.Array[0][0] == "From")
  client = params->sip_headerset.Array[0][1];

ev200_OK/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

headers = headersReceived;
body = bodyReceived;

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];

/headers.Array[2][1] = removeServerFromViaField(headers.Array[2][1]);

/if (IsBYEreceived == false)
  port = port_client;
if (IsBYEreceived == true)
  port = port_correspondant;

sendOK(port, headers.Array[2][1], headers, body);
IsBYEreceived = false;

ev180_ringing/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

headers = headersReceived;
body = bodyReceived;

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];

/headers.Array[2][1] = removeServerFromViaField(headers.Array[2][1]);

/sendRINGING(port_client, headers.Array[2][1], headers, body);

evACK/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

headers = headersReceived;
body = bodyReceived;

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];

/headers.Array[2][1] = addServerToViaField(headers.Array[2][1]);

/sendACK(port_correspondant, destination, headers.Array[2][1], headers, body);

evBYE/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

headers = headersReceived;
body = bodyReceived;

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];
IsBYEreceived = true;

/headers.Array[2][1] = addServerToViaField(headers.Array[2][1]);

/sendBYE(port_client, client, headers.Array[2][1], headers, body);

evINVITE/
headersReceived = params->sip_headerset;
bodyReceived = params->sip_body;

headers = headersReceived;
body = bodyReceived;

if (params->sip_headerset.Array[1][0] == "To")
  to_adr = params->sip_headerset.Array[1][1];

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];

if (params->sip_headerset.Array[0][0] == "From")
  client = params->sip_headerset.Array[0][1];
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11. Statechart: INVITE_Received in proxy_server  
INVIT E_Received

INVIT EReceived

Via_head_extrac ted

/via_extrac t = via_head(via_adr);

DNSResponseReceived

DNSLookupT oSend

/OUT _PORT (pDNS)->GEN(evDNSLookup(via_extrac t));

evDNSLookupRes/
port_c l ient = params->portName;

CheckingT heUserT able
NotFoundSent

UserNotRegistered_SendingNotFound

/sendNotFound(port_c l ient, headers .Array[2][1], headers, body)

UserRegis tered_ContactingT heUse

CheckingT heT able

UserT ableChecked

/idx_called = get_user_idx(to_adr);

[users .redirection_Array[idx_called - 1] == ""]

[else]/
/* Setting the "des tination" with the value of "Contac t" field */
destination = users.redirec tion_Array[idx_called - 1];
headers.Array[2][1] = addServerT oViaField(headers .Array[2][1]);

s tringLength = calculateStringLength(destination);
dom_destination = dom_of_sip_addr(des tination);

CheckingT heUserT able

[else]

[idx_called == 0]

reSendingT heINVIT E

DNSResponse_Received

/sendINVIT E(port_correspondant, destination, headers .Array[2][1], headers, body);

DNSLookupT heContac tFieldT oResend

evDNSLookupRes/
port_correspondant = params->portName;

/OUT _PORT (pDNS)->GEN(evDNSLookup(dom_destination));

/via_extrac t = via_head(via_adr);

/OUT _PORT (pDNS)->GEN(evDNSLookup(via_extrac t));

evDNSLookupRes/
port_c l ient = params->portName;

/sendNotFound(port_c l ient, headers .Array[2][1], headers, body)

/idx_called = get_user_idx(to_adr);

[users .redirection_Array[idx_called - 1] == ""]

[else]/
/* Setting the "des tination" with the value of "Contac t" field */
destination = users.redirec tion_Array[idx_called - 1];
headers.Array[2][1] = addServerT oViaField(headers .Array[2][1]);

s tringLength = calculateStringLength(destination);
dom_destination = dom_of_sip_addr(des tination);

[else]

[idx_called == 0]

/sendINVIT E(port_correspondant, destination, headers .Array[2][1], headers, body);

evDNSLookupRes/
port_correspondant = params->portName;

/OUT _PORT (pDNS)->GEN(evDNSLookup(dom_destination));

 

12. Statechart: registrar_redirect in SIP_Redirect  
registrar_redirect

WaitingForREGISTER

evRegisterReceived

evREGISTER/
headersReceived = params->sip_headerset;

headers = headersReceived;

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];

if (params->sip_headerset.Array[1][0] == "To")
  addressToRegister = params->sip_headerset.Array[1][1];

if (params->sip_headerset.Array[3][0] == "Contact")
  redirection = params->sip_headerset.Array[3][1];

if (params->sip_headerset.Array[4][0] == "Expires")
  duration = params->sip_headerset.Array[4][1];

Via_head_extracted

/via_extract = via_head(via_adr);

DNSLookupToSend

/OUT_PORT(pDNS)->GEN(evDNSLookup(via_extract));

DNSResponseReceived

evDNSLookupRes/
port_cl ient = params->portName;

CheckingTheUser

CheckingTheUser

CheckingTheUserTable

TableSearched

/u = get_user_idx(addressToRegister);

UserAdded

[u == 0]/
nb_users++;
u = nb_users;

users.user_idxArray[u-1]= u;
users.user_Array[u-1]= addressToRegister;
users.redirection_Array[u-1]= redirection;

[else]

Unregister

[duration == "0"]/
users.redirection_Array[u-1]= "";

UpdatingRecord

[else]/
users.redirection_Array[u-1]= redirection;

SendingOK

OKsent

/sendOK(port_cl ient, headers.Array[2][1], headers, body);

WaitingForREGISTER

WaitingForREGISTER

evREGISTER/
headersReceived = params->sip_headerset;

headers = headersReceived;

if (params->sip_headerset.Array[2][0] == "Via")
  via_adr = params->sip_headerset.Array[2][1];

if (params->sip_headerset.Array[1][0] == "To")
  addressToRegister = params->sip_headerset.Array[1][1];

if (params->sip_headerset.Array[3][0] == "Contact")
  redirection = params->sip_headerset.Array[3][1];

if (params->sip_headerset.Array[4][0] == "Expires")
  duration = params->sip_headerset.Array[4][1];

/via_extract = via_head(via_adr);

/OUT_PORT(pDNS)->GEN(evDNSLookup(via_extract));

evDNSLookupRes/
port_cl ient = params->portName;

/u = get_user_idx(addressToRegister);

[u == 0]/
nb_users++;
u = nb_users;

users.user_idxArray[u-1]= u;
users.user_Array[u-1]= addressToRegister;
users.redirection_Array[u-1]= redirection;

[else]

[duration == "0"]/
users.redirection_Array[u-1]= "";

[else]/
users.redirection_Array[u-1]= redirection;

/sendOK(port_cl ient, headers.Array[2][1], headers, body);
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13. Statechart: Initiator_and_dns 
mainState

AllAckReceived

Initial izing

AckSentToC

evRes_init[IS_PORT(pDNS_C)]

SendingToC

/OUT_PORT(pDNS_C)->GEN(evInitialization("c.enst.fr", ""));
add_dns_entry("c.enst.fr", "pC"); evRes_init[IS_PORT(pDNS_C)]
/OUT_PORT(pDNS_C)->GEN(evInitialization("c.enst.fr", ""));
add_dns_entry("c.enst.fr", "pC");

AckSentToServer

evRes_init[IS_PORT(pDNSServer)]

SendingToSever

/OUT_PORT(pDNSServer)->GEN(evInitialization("sip.enst.fr", ""));
add_dns_entry("sip.enst.fr", "pServer"); evRes_init[IS_PORT(pDNSServer)]
/OUT_PORT(pDNSServer)->GEN(evInitialization("sip.enst.fr", ""));
add_dns_entry("sip.enst.fr", "pServer");

AckSentToA

evRes_init[IS_PORT(pDNS_A)]

SendingToA

/OUT_PORT(pDNS_A)->GEN(evInitialization("a.enst.fr", ""));
add_dns_entry("a.enst.fr", "pA"); evRes_init[IS_PORT(pDNS_A)]
/OUT_PORT(pDNS_A)->GEN(evInitialization("a.enst.fr", ""));
add_dns_entry("a.enst.fr", "pA");

AckSentToBh

evRes_init[IS_PORT(pDNS_Bh)]

SendingToBh

/OUT_PORT(pDNS_Bh)->GEN(evInitialization("home.isp.fr", ""));
add_dns_entry("home.isp.fr", "pBh"); evRes_init[IS_PORT(pDNS_Bh)]
/OUT_PORT(pDNS_Bh)->GEN(evInitialization("home.isp.fr", ""));
add_dns_entry("home.isp.fr", "pBh");

AckSentToBw

evRes_init[IS_PORT(pDNS_Bw)]

SendingToBw

/OUT_PORT(pDNS_Bw)->GEN(evInitialization("work.enst.fr", ""));
add_dns_entry("work.enst.fr", "pBw"); evRes_init[IS_PORT(pDNS_Bw)]
/OUT_PORT(pDNS_Bw)->GEN(evInitialization("work.enst.fr", ""));
add_dns_entry("work.enst.fr", "pBw");

evRes_init[IS_PORT(pDNS_C)]
/OUT_PORT(pDNS_C)->GEN(evInitialization("c.enst.fr", ""));
add_dns_entry("c.enst.fr", "pC");

evRes_init[IS_PORT(pDNSServer)]
/OUT_PORT(pDNSServer)->GEN(evInitialization("sip.enst.fr", ""));
add_dns_entry("sip.enst.fr", "pServer");

evRes_init[IS_PORT(pDNS_A)]
/OUT_PORT(pDNS_A)->GEN(evInitialization("a.enst.fr", ""));
add_dns_entry("a.enst.fr", "pA");

evRes_init[IS_PORT(pDNS_Bh)]
/OUT_PORT(pDNS_Bh)->GEN(evInitialization("home.isp.fr", ""));
add_dns_entry("home.isp.fr", "pBh");

evRes_init[IS_PORT(pDNS_Bw)]
/OUT_PORT(pDNS_Bw)->GEN(evInitialization("work.enst.fr", ""));
add_dns_entry("work.enst.fr", "pBw"); WaitForDNSQueries

evRes_init[IS_PORT(pDNS_C)]
/OUT_PORT(pDNS_C)->GEN(evInitialization("c.enst.fr", ""));
add_dns_entry("c.enst.fr", "pC");

evRes_init[IS_PORT(pDNSServer)]
/OUT_PORT(pDNSServer)->GEN(evInitialization("sip.enst.fr", ""));
add_dns_entry("sip.enst.fr", "pServer");

evRes_init[IS_PORT(pDNS_A)]
/OUT_PORT(pDNS_A)->GEN(evInitialization("a.enst.fr", ""));
add_dns_entry("a.enst.fr", "pA");

evRes_init[IS_PORT(pDNS_Bh)]
/OUT_PORT(pDNS_Bh)->GEN(evInitialization("home.isp.fr", ""));
add_dns_entry("home.isp.fr", "pBh");

evRes_init[IS_PORT(pDNS_Bw)]
/OUT_PORT(pDNS_Bw)->GEN(evInitialization("work.enst.fr", ""));
add_dns_entry("work.enst.fr", "pBw");

 

14. Statechart: WaitForDNSQueries in 
Initiator_and_dns  

WaitForDNSQueries

WaitForDNSQuery

DNSQueryReceivedA

evDNSLookup[IS_PORT (pDNS_A)]/
address = params->domain;

DNSEntrySentA

/portName = searchDNSEntry(address);
OUT_PORT (pDNS_A)->GEN(evDNSLookupRes(portName));

DNSQueryReceivedBh

evDNSLookup[IS_PORT(pDNS_Bh)]/
address = params->domain;

DNSQueryReceivedBw

evDNSLookup[IS_PORT(pDNS_Bw)]/
address = params->domain;

DNSEntrySentBh

/portName = searchDNSEntry(address);
OUT_PORT (pDNS_Bh)->GEN(evDNSLookupRes(portName));

DNSEntrySentC

DNSQueryReceivedC

evDNSLookup[IS_PORT (pDNS_C)]/
address = params->domain;

/portName = searchDNSEntry(address);
OUT_PORT (pDNS_C)->GEN(evDNSLookupRes(portName));

DNSEntrySentBw

/portName = searchDNSEntry(address );
OUT_PORT (pDNS_Bw)->GEN(evDNSLookupRes(portName));

DNSEntrySentServer

DNSQueryReceivedServer

evDNSLookup[IS_PORT(pDNSServer)]/
address = params->domain;

/portName = searchDNSEntry(address );
OUT_PORT (pDNSServer)->GEN(evDNSLookupRes(portName));

ReturnToWaitingState

ReturnToWaitingState

ReturnToWaitingState

ReturnToWaitingState

evDNSLookup[IS_PORT (pDNS_A)]/
address = params->domain;

/portName = searchDNSEntry(address);
OUT_PORT (pDNS_A)->GEN(evDNSLookupRes(portName));

evDNSLookup[IS_PORT(pDNS_Bh)]/
address = params->domain;

evDNSLookup[IS_PORT(pDNS_Bw)]/
address = params->domain;

/portName = searchDNSEntry(address);
OUT_PORT (pDNS_Bh)->GEN(evDNSLookupRes(portName));

evDNSLookup[IS_PORT (pDNS_C)]/
address = params->domain;

/portName = searchDNSEntry(address);
OUT_PORT (pDNS_C)->GEN(evDNSLookupRes(portName));

/portName = searchDNSEntry(address );
OUT_PORT (pDNS_Bw)->GEN(evDNSLookupRes(portName));

evDNSLookup[IS_PORT(pDNSServer)]/
address = params->domain;

/portName = searchDNSEntry(address );
OUT_PORT (pDNSServer)->GEN(evDNSLookupRes(portName));
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add_dns_entry 

Body:  
for (i = 0; i < nbEntries ; i++) 
{ 
 if (dnsTable.Array[i][0] == address) 
  { 
  dnsTable.Array[i][1] = portName; 
  return; 
  } 
} 
 
nbEntries++; 
dnsTable.Array[nbEntries - 1][0] = address; 
dnsTable.Array[nbEntries - 1][1] = portName; 
return; 
 

 

addServerToViaField 

Body:  
stringLength = calculateStringLength(viaHeader); 
 
char tmpString[50]; 
 
for (i = 0; i < stringLength ; i++) 
 tmpString[i]= viaHeader[i]; 
   
tmpString[stringLength]=' '; 
  
stringLength2 = calculateStringLength(dom_name); 
 
for (i = 0; i < stringLength2 ; i++) 
 tmpString[stringLength + i + 1]= dom_name[i]; 
  
tmpString[stringLength + stringLength2 +1]='\0'; 
 
tmp_string = tmpString; 
 
return(tmp_string);     

 

calculateStringLength 

Body:  
for (i = 0 ; ; i++) 
 if (string[i]== '\0') 
  return i; 

 

clearHeadersBody 

Body:  
for (i=0 ; i<20 ; i++) 
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  for (j=0 ; j<2 ; j++) 
    headers.Array[i][j] = ""; 
 
for (i=0 ; i<20 ; i++) 
  for (j=0 ; j<2 ; j++) 
    body.Array[i][j] = ""; 
 
 

constructRedirectAddress 

Body:  
stringLength = calculateStringLength(sipAddressArg); 
 
char tmpString[30]; 
 
for (i = 0; i < stringLength ; i++) 
 if(sipAddressArg[i]=='@') 
 { 
  k = i; 
  for(j = 0; j < i; j++) 
  tmpString[j]= sipAddressArg[j]; 
  break; 
   }  
 
tmpString[k]='@'; 
 
stringLength = calculateStringLength(domName); 
 
for(j = 0; j < stringLength; j++) 
 tmpString[k+j+1]= domName[j]; 
 
tmpString[stringLength + k +1]='\0'; 
 
tmp_string = tmpString; 
 
return(tmp_string);      
 
 

dom_of_sip_addr 

Body:  
if(stringLength == 0) 
tmp_string=""; 
 
char tmpString[30]; 
 
for (i = 0; i < stringLength ; i++) 
 if(string[i]=='@') 
 { 
  for(j = i+1; j < stringLength; j++) 
  tmpString[j-i-1]= string[j]; 
   
  tmpString[stringLength-i-1]='\0'; 
 
  tmp_string = tmpString; 
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  return(tmp_string);     
   }  
 
return(tmp_string);  

 

 

get_user_idx 

Body:  
if (nb_users == 0) 
 return 0; 
 
for (int i =1 ; i < 11 ; i++) 
{ 
 if (string == users.user_Array[i-1]) 
   return users.user_idxArray[i-1]; 
} 
 
return 0; 

 

 

removeServerFromViaField 

Body:  
stringLength = calculateStringLength(viaHead); 
 
char tmpString[50]; 
 
for (i = stringLength; i > 0 ; i--) 
 if(viaHead[i]==' ') 
 { 
  for(j = 0; j < i; j++) 
  tmpString[j]= viaHead[j]; 
   
  tmpString[i]='\0'; 
 
  tmp_string = tmpString; 
  return(tmp_string);     
   }  
 
return(viaHead);  

 

 

searchDNSEntry 

Body:  
for (i = 0; i < nbEntries ; i++) 
{ 
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 if (dnsTable.Array[i][0] == arg) 
  return(dnsTable.Array[i][1]); 
} 
 
 
 
 

sendACK 

Body:  
if (port == "pA") 
 OUT_PORT(pA)->GEN(evACK(c, h, b)); 
if (port == "pBh") 
 OUT_PORT(pBh)->GEN(evACK(c, h, b)); 
if (port == "pBw") 
 OUT_PORT(pBw)->GEN(evACK(c, h, b)); 
if (port == "pC") 
 OUT_PORT(pC)->GEN(evACK(c, h, b)); 
if (port == "pServer") 
 OUT_PORT(pServer)->GEN(evACK(c, h, b)); 
return; 
 
 
 
 

sendBusy 

Body:  
if (port == "pA") 
 OUT_PORT(pA)->GEN(ev486_busy_here(h, b)); 
if (port == "pBh") 
 OUT_PORT(pBh)->GEN(ev486_busy_here(h, b)); 
if (port == "pBw") 
 OUT_PORT(pBw)->GEN(ev486_busy_here(h, b)); 
if (port == "pC") 
 OUT_PORT(pC)->GEN(ev486_busy_here(h, b)); 
if (port == "pServer") 
 OUT_PORT(pServer)->GEN(ev486_busy_here(h, b)); 
  
return; 
 

 

sendBYE 

Body:  
if (port == "pA") 
 OUT_PORT(pA)->GEN(evBYE(c, h, b)); 
if (port == "pBh") 
 OUT_PORT(pBh)->GEN(evBYE(c, h, b)); 
if (port == "pBw") 
 OUT_PORT(pBw)->GEN(evBYE(c, h, b)); 
if (port == "pC") 
 OUT_PORT(pC)->GEN(evBYE(c, h, b)); 
if (port == "pServer") 
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 OUT_PORT(pServer)->GEN(evBYE(c, h, b)); 
return; 
 
 
 

sendINVITE 

Body:  
if (port == "pA") 
 OUT_PORT(pA)->GEN(evINVITE(c, h, b)); 
if (port == "pBh") 
 OUT_PORT(pBh)->GEN(evINVITE(c, h, b)); 
if (port == "pBw") 
 OUT_PORT(pBw)->GEN(evINVITE(c, h, b)); 
if (port == "pC") 
 OUT_PORT(pC)->GEN(evINVITE(c, h, b));  
if (port == "pServer") 
 OUT_PORT(pServer)->GEN(evINVITE(c, h, b)); 
return; 
 
 

 

sendMovedPerm 

Body:  
if (port == "pA") 
 OUT_PORT(pA)->GEN(ev301_moved_perm(h.Array[3][1], h, b)); 
if (port == "pBh") 
 OUT_PORT(pBh)->GEN(ev301_moved_perm(h.Array[3][1], h, b)); 
if (port == "pBw") 
 OUT_PORT(pBw)->GEN(ev301_moved_perm(h.Array[3][1], h, b)); 
if (port == "pC") 
 OUT_PORT(pC)->GEN(ev301_moved_perm(h.Array[3][1], h, b)); 
  
return; 
 
 

 

sendNotFound 

Body:  
if (port == "pA") 
 OUT_PORT(pA)->GEN(ev404_not_found(h, b)); 
if (port == "pBh") 
 OUT_PORT(pBh)->GEN(ev404_not_found(h, b)); 
if (port == "pBw") 
 OUT_PORT(pBw)->GEN(ev404_not_found(h, b)); 
if (port == "pC") 
 OUT_PORT(pC)->GEN(ev404_not_found(h, b)); 
if (port == "pServer") 
 OUT_PORT(pServer)->GEN(ev404_not_found(h, b)); 
return; 
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sendOK 

Body:  
if (port == "pA") 
 OUT_PORT(pA)->GEN(ev200_OK(h, b)); 
if (port == "pBh") 
 OUT_PORT(pBh)->GEN(ev200_OK(h, b)); 
if (port == "pBw") 
 OUT_PORT(pBw)->GEN(ev200_OK(h, b)); 
if (port == "pC") 
 OUT_PORT(pC)->GEN(ev200_OK(h, b)); 
if (port == "pServer") 
 OUT_PORT(pServer)->GEN(ev200_OK(h, b)); 
return; 
 
 
 

sendREGISTER 

Body:  
if (port == "pA") 
 OUT_PORT(pA)->GEN(evREGISTER(sipAddress, h.Array[4][1], h)); 
if (port == "pBh") 
 OUT_PORT(pBh)->GEN(evREGISTER(sipAddress, h.Array[4][1], h)); 
if (port == "pBw") 
 OUT_PORT(pBw)->GEN(evREGISTER(sipAddress, h.Array[4][1], h)); 
if (port == "pC") 
 OUT_PORT(pC)->GEN(evREGISTER(sipAddress, h.Array[4][1], h)); 
if (port == "pServer") 
 OUT_PORT(pServer)->GEN(evREGISTER(sipAddress, h.Array[4][1], h)); 
  
return; 
 
 

 

sendRINGING 

Body:  
if (port == "pA") 
 OUT_PORT(pA)->GEN(ev180_ringing(h, b)); 
if (port == "pBh") 
 OUT_PORT(pBh)->GEN(ev180_ringing(h, b)); 
if (port == "pBw") 
 OUT_PORT(pBw)->GEN(ev180_ringing(h, b)); 
if (port == "pC") 
 OUT_PORT(pC)->GEN(ev180_ringing(h, b)); 
if (port == "pServer") 
 OUT_PORT(pServer)->GEN(ev180_ringing(h, b)); 
return; 
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via_head 

Body:  
stringLength = calculateStringLength(string); 
 
if(stringLength == 0) 
 return(string);  
 
char tmpString[30]; 
 
for (i = stringLength; i > 0 ; i--) 
 if(string[i]==' ') 
 { 
  for(j = i+1; j < stringLength; j++) 
  tmpString[j-i-1]= string[j]; 
   
  tmpString[stringLength-i-1]='\0'; 
 
  tmp_string = tmpString; 
  return(tmp_string);     
   }  
 
return(string);  


