You should have already built a TCP client during the last lecture.  In this session, we’ll look to build a TCP server which we can connect to using the TCP client.
[bookmark: _GoBack]Reminder: the TCP client we constructed only does 3 things:
1) Connects to an endpoint (IP/port) we specify using TCP/IP.
2) Reads an integer which is sent by the server – this is the size of the incoming message.
3) Reads the incoming message and displays it.
In theory, this incoming message could be anything, as long as we send the size then the message.
Construction of the server follows very similar principles.  Many of the calls are identical to the calls used for the client.
Step 0: Setting up the address
Nearly identical to the client, we need the same series of includes:
[image: ]
Unlike the client, however, we don’t specify an IP address when creating our INet4Address class:
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This is because the port-only version of the constructor specifies [image: ]which means “any IP” – because we’re expecting incoming connections rather than making connections, this makes sense.  We could still specify an IP if we wanted, but it would need to be one of the IPs on the machine we’re listening from – the server will then only listen on that IP.  We nearly never want to do this, the server can listen on any IP it has bound.
Steps 1 & 2: Initialise and create the socket
These steps are the same as the client.  Once again, we’ll use version 2.2:
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Step 3: Bind the socket
This is new.  Here, we bind an unbound socket to a local address – in this case, using the INet4Address class wrapper we created previously.  Bind takes 3 parameters:
1) The socket file descriptor.
2) A pointer to the sockaddr structure.  Remember, while we’re using a sockaddr_in, this can be trivially cast to a sockaddr.
3) The length of the address structure.
[image: ]Following the pattern of other calls, this returns an integer which represents an error if it’s less than 0.
Step 4: Listen
The listen function takes a bound but unconnected socket and puts it into the listening state – awaiting incoming connections.  This function takes two things:
1) The socket file descriptor.
2) The number of connections which can be simultaneously be waiting to be dealt with, called a “backlog”.  We’ll take more about this in a later lecture.
Once again, this returns less than 0 on an error.
For now, we can set backlog to some arbitrary, relatively high number:
[image: ]
Once the socket is in a listen state, connections can begin to be queued or pooled.  To actually read data, we need to…
Step 5: Accept
This is the final step in the connection process.  We need to call this for each new incoming connection to fully establish that connection.  Note that this is a blocking call while there are no pooled connections, so we can effectively call this in a loop – our code will wait at this call until a client attempts to connect.
Important concept: the accept function returns a new socket file descriptor, which is a file descriptor to communicate with that connected client.  Connections come in to the listening socket, but a new file descriptor is created per client to handle that connection – this is what is returned by the accept function, which may explain why this function is blocking.
This is particularly useful because it allows us to decouple the process of handling incoming connections from the persistent session-based connection which results.  Again, we’ll look at this a lot more next week.  Hint: there’s a reason we spent quite a bit of time playing with threading.
Accept takes 3 parameters:
1) The socket file descriptor.
2) A pointer to the sockaddr structure.  Remember, while we’re using a sockaddr_in, this can be trivially cast to a sockaddr.
3) The length of the address structure.
And returns a reference to the new socket file descriptor for that connection.
[image: ]Because this is intended to handle more than one incoming connection, we can put this into a loop.  Otherwise, we’ll just handle one connection then the program will terminate.  For now, I’ve just put it in an infinite loop.
Step 6: Use the socket
This is identical to our use of the socket on the client.  Of course, if we send something on the client, we’d expect to receive it on the server.  If we send something on the server, we’d expect to receive it on the client.  As long as we adhere to these principles, this is the stage at which we define the functionality of our networked application.  Refer back to the client powerpoint for more information on these functions.
Step 7: Close the connection
Once we’re done listening, we can close our socket, again using the closesocket() function.  N.B. for the socket file descriptors created by accept() we don’t need to call closesocket() – this should only be done on one side and we usually allow the client to close the connection when finished.  We can do this if we wish, but we’ll need to design our application carefully to accommodate.



Exercises
1) Create a “hello world” example.  Have the server simply send “hello world” to the client when it connects.  Remember that you should send the size of the message first – and it should be null terminated (‘\0’).
To do this, you’ll need to create a counterpart to the ReadSize() and Readn() functions created previously – presumably SendSize() and Sendn().  You can rely fairly heavily on those functions in the creation of these.
2) Modify your “hello world” example to turn the server into a timeserver.  Have the server report the current date and time.  This is not as easy in C++ as some other languages.  Take a look at std::chrono::system_clock::now, the time_t structure and the std::put_time functions.  This problem irritated me a moderate amount, so feel free to e-mail me your frustrations and I’ll give you my solution next week.
3) Create a simple client-server “addition” calculator.  The client should send two integers to the server, the server should add them together then send the result back.
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‘address.sin_addr.

_addr = hton1(INADDR_ANY);





image4.png
WSADATA wsaData;

if (int errorCode = WSAStartup(MAKEWORD(2, 2), &wsaData) < @)
{

cout << "Initialisation Error.”;
exit(-1);
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SOCKET sockfd;

if ((sockfd = socket(clientAddress->GetSockaddrRef()->sin_family, SOCK_STREAM, @)) < @)
{

cout << "Socket Error.
exit(-1);
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if (int errorCode
{

ind(sockfd, (sockaddr *)clientAddress->GetSockaddrRef(), (int)clientAddress->GetSocketAddresslengthval()) < @)

cout << "Bind Error.”;
exit(-1);

}




image7.png
int backlog = 100;
if (Listen(sockfd, backlog) < @)

cout << "Listen Error.”;
exit(-1);
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while (true)

{

SOCKET clientSock;

if ((clientSock = accept(sockfd, (sockaddr*)clientAddress->GetSockaddrRef(), (int*)clientAddress->GetSocketAddressiengthRef())) < @)
{

cout << "Accept error.

exit(-1);
1
else
{
//Print some information about the incoming connection - not strictly necessary, but helpful.
char buff[256];
clientaddress->GetSocketAddress (buff, sizeof(buff));
cout << "Got connection from " << buff << ":" << clientAddress->GetPort() << endl;
//Do stuff - send/receive data.
i
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#include "INet4Address.h
#include <S2tepip.h>
#include <io.h>
#include <string>
#include <sstream>

#pragna comment (Lib, "Ws2_32.1ib")
#pragna comment (Lib, "Mswsock.1ib
#pragna comment (1ib, "AdvApi32.lib")
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Tetsaddress *clientAddress = new Iliet4Address(56018);




