
  

MQTT-SN Gateway Overview

 The Gateway is constructed and invoked 
from within mainGateway.cpp



  

1. Model



  

1-1. Gateway Class

MultiTaskProcess

Initialize(int, char**);
run(void);

Gateway

Initialize(int, char**);
run(void);

See MQTTSNGateway.h



  

1-2. MultiTaskProcess Class

Process

Initialize(int, char**);
run(void);

MultiTaskProcess

Initialize(int, char**);
run(void);

Thread* _threadList[ ]; Thread

Task

Initialize(int, char**);
run(void);See MQTTSNGWProcess.h



  

Thread*  _threadList[ ];

EventQue   _packetEventQue;
EventQue   _brokerSendQue;
EventQue   _clientSendQue;

GatewayParams  _params;

ClientList* _clientList;

Topics* _topics;

AdapterManager*  
                 _adapterManager;

1-3. Instances created by
                                      ‘mainGateway.cpp’

gateway

Initialize(int, char**);
run(void);
getters

PacketHandleTask

Initialize(int, char**);
run(void);

(Event Driven)

ClientList
Client*  _firstClient;
Client*  _lastClient; 

Client
Client*  _nextClient;
Client*  _prevClient; 

Topics
Topic*  _first; 

Topic
Topic*  _next;

AdapterManager



  

BrokerSend Event

Broadcast  Event

1-4. Event Flow and Task Linkage
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1-5. Event and Event Que

EventQue

Event*   wait(void);
Event*   timedwait(uint16_t  msec);
void       post(Event*);

Que<Event>  _que;
Mutex            _mutex;
Semaphore   _sem;

Event

EventType  getEventType(void);
void  setClientRecvEvent(Client*, 
                  MQTTSNPacket*);
    …..
              Getters

EventType   _eventType;
Client*         _client;
MQTTSNPacket* _mqttsnPacket;
MQTTGWPacket* _maqqGWPacket;

See MQTTSNGateway.h
       MQTTSNGWProcess.h



  

1-6. Client and ClientList Class

ClientList

Client

              Setters
              Getters
                 …..

char*  _clientId
SensorNetAddress _sensorNetAddr;
    ….
Client* _nextClient;
Client* _prevClient;
ClientType _clientType; //Aggregater
                                        Transparent
    ….

See MQTTSNGWClientList.h
        MQTTSNGWClient.h

Client*  _firstClient;
Client*  _lastClient; 

 

Client is a most complicated Class.
It should be refactered. 

 



  

1-7. AdapterManager

AdapterManager

bool  isAggregatedClient(Client*);
bool  isAggregaterActive();
Client*  getClient(Client*);
Client*  convertClient(uint16_tmsgId, 
uint16_t* clientMsgId);
int  unicastToClient(Client*, 
MQTTSNPacket*, ClientSendTask*);

ForwaderList
QoSm1Proxy
Aggregater

Gateway*



  

1-8. Aggregater & Q0Sm1Proxy

Adapter

Proxy* ;
Client* ; 

QoSm1ProxyAggregater

MessageIdTable ;
AggregaterTopicTable; 

Proxy

SetKeepAlive(secs);
ResetPingTimer();
recv(MQTTSNPacket*,
        Client*);
SavePacket( Client*,
     MQTTSNPacket*);

SuspendedPacketEventQue* ;



  

1-9. Forwarder

ForwarderList

Forwarder*  _head; 

Forwarder* 
getForwarder(SensorNetAddress*) ; 

Forwarder* 
addForwarder(SensorNetAddress*) ; 

Forwarder

Forwarder*  _next;
SensorNetAddress;
ForwarderElement* _headClient 

Client* addClient(Client*,
                            WirelessNodeId*); 
SensorNetAddress* 
           getSensorNetAddr(); 
WirelessNodeId*
           getWirelessNodeId(Client*);

ForwarderElement

ForwarderElement*  _next;
WirelessNodeId*;
Client*;

setClient(Client*);
setWirelessNodeId(WirelessNodeId*);



  

2. Application Framework2. Application Framework2. Application Framework2. Application Framework
 /*  Gateway Application */
 
Gateway                  gateway;
PacketHandleTask   task1(&gateway);
ClientRecvTask        task2(&gateway);
ClientSendTask        task3(&gateway);
BrokerRecvTask       task4(&gateway);
BrokerSendTask       task5(&gateway);

int main(int argc, char** argv)
{
    try
    {
        gateway.initialize(argc, argv);
        gateway.run();
    }
    catch (Exception &ex)
    {
        ex.writeMessage();
        WRITELOG("ABORT Gateway!!!\n\n\n");
    }
}



  

2-1 Process execution

Gateway (Multi task process)

Multi Task 
process

Process

Tasks
 ClientSendTask, BrokerRecvTask, 
   ClientRecvTask, BrokerSendTask,

   PacketHandleTask 

initialize(argc,argv)

initialize(argc,argv)

initialize(argc,argv)

Set  SignalHandler
for SIGINT,SIGTERM,SIGHUP
to set a Interrupt flag. 

Set config Filename     

initialize(argc,argv)

Read config file &
Set parameters    

Initialization    



  

Multi Task process
*theMultiTaskProcess Thread

run()

run()
start()

Create 
StopTaskEvents 
and posts them  to 
the EventQue 

                    ClientSendTask     
                BrokerRecvTask
            ClientRecvTask             
          BrokerSendTask
      PacketHandleTask 

Gateway (Multi task process)

pthread_create(
  _run, Runnable)

 
EXECRUN()

MAGIC_WORD_FOR_THREAD     
 defines a macro EXECRUN()

 
void EXECRUN()
{ 
  try 
  { 

   run();    
  } 
  catch ( Exception &ex ) 
  { 
    ex.writeMessage(); 
    theMultiTaskProcess->abort();
  }
  theMultiTaskProcess->threadStopped()
}

abort()

Run SignalHandler
    in a thread context.

Check the interrupt flag 
set by the SignalHandler 
every second.

when Interrupt flag
is ON, return

Count up TaskStopCount
  in a thread context.

waitStop()
Check TaskStopCount
and wait until all Tasks stop.

StopTaskEvent stops the 
execution of run().

Destruct Gateway.
Destruct () stop ()

pthread_join()

 

End of main()

class PacketHandleTask: public Thread
{
MAGIC_WORD_FOR_THREAD;

public:
    PacketHandleTask(Gateway* gateway);
    void run();

End of the 
process

Destruct  Tasks 

Destruct Gateway,
 Free all memorys.



  

2-2 Stop Task Event

BrokerSend 
Event

Broadcast  
Event

ClientRecv
Task

BrokerRecv
Task

PacketHandle
Task

Packet
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BrokerSend
Task

Packet
Event
Que

Client
Send
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Sensor
Net

Sensor
Net

TCP/IP

ClientRecv 
Event

BrokerRecv 
Event

ClientSend 
Event

TCP/IP

Gateway

Wait until SIGINT occurs
Create Task Stop Events and POST them to their respective Que
to stop Tasks.
Then join threads to stop all tasks. 

Stop Task Event

Stop Task 
Event

Stop Task EventPolling SIGINT to 
exit run() 

Polling SIGINT to 
exit run()
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