Solution to previous exercise (creating a sender):
int Writen(SOCKET sockfd, const char *data, int bytesToWrite)
{
	//How many bytes we have left to write...
	int nleft = bytesToWrite;
	//... and how many have been written.
	int nwritten;

	while (nleft > 0) //Write until the buffer has been written to the end.
	{
		if ((nwritten = send(sockfd, data, nleft, 0)) <= 0)
		{
			//send returned an error - handle it.
			if (nwritten < 0 && errno == EINTR)
			{
				//EINTR indicates an interrupt stopped our read.  Retry.
				nwritten = 0;
			}
			else
			{
				//Error reported by write drop out with an error code.
				return-1;
			}
		}
		else //Read successful (0 or more bytes read)
		{
			//Decrement bytes left.
			nleft -= nwritten;
			//More pointer along buffer (bytes).
			data += nwritten;
		}
	}

	//Return the amount we have left (should be 0).
	return bytesToWrite;
}
void WriteSize(SOCKET socket, int size)
{
	size = htonl(size);
	char* tosend = (char*)&size;
	Writen(socket, tosend, sizeof(size));
}
To generate time:
	auto n = std::chrono::system_clock::now();
	auto in_time_t = std::chrono::system_clock::to_time_t(n);
	std::tm buf;
	localtime_s(&buf, &in_time_t);
	stringstream ss;

	ss << std::put_time(&buf, "%Y-%m-%d %X");
	string time = ss.str();
And send:




	WriteSize(clientSock, (int)time.length());

	Writen(clientSock, time.c_str(), (int)time.length());

This implementation is fine in theory, but suffers from two problems:
1) An undesirable bottleneck where a new connection is made.
2) Functional but untidy code, repetitive in the client and server.
To investigate problem 1, let’s try injecting a thread sleep before the time is generated.
this_thread::sleep_for(chrono::seconds(10));
[bookmark: _GoBack]As you’re including <thread>, you’ll probably also need to use the global namespace to differentiate bind in winsock with std::bind.  Prepend it with :: to do this.
Connect on a few instances of the client application and observe the behaviour.
The issue we’re seeing is the result of a bottleneck wherein our client is being handled (and blocked) by a single thread.  Consider: what would happen if you were to thread this code?  Try it!


Problem 2 is more philosophical at this stage.  Inevitably, we’d like to write clean code, but “clean” is a nebulous term.  I feel that this revolves around one key consideration: do we create a single “Connection” class which works for both client and server, or consider a polymorphic set of classes which separates client and server functionality?  No need to implement at this stage, but create  class diagram – I’ll do the same and we’ll have a discussion about it next lecture, then implement.





