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Sockets

· IPC (InterProcess Communication) endpoint of communication is called a socket.

· A socket may be read/written much like a file:

· send/sendto/write: all primitives that can send data to the socket at the other end (sendto (( datagrams).

· rec/recfrom/read: all primitives that can get data off a socket sent to it from the other end (recfrom (( datagrams).

· send/recv: are referred to as the virtual circuit primitives.

Socket Addressing (IP v4)

· Each socket has an address bound to it: <host address (32bit),port # (16bit)>

· A host address number identified the machine.

· A port number identifies which socket on the machine, and therefore, the process.

· The function: bind(int socket, struct sockaddr *addr, int len) is the primitive that assigns an address to a socket.

· www.iana.org - The official international keepers of the port numbers, the Internet Assigned Numbers Authority. Establish conventions, but not rules.

· Well known ports: 0..1023. FTP, SSH, TelNet, SMTP, HTTP, POP3, NTTP... System-Level.

· Registered ports: 1024..49151. User-Level.

· Dynamic/Private ports: 49152..65535.

Matchmaker service procedure:

1) Contact match mode: is program TDT running?

2) Reply TDT@Port#3110

3) Contact 3110

4) Reply from TDT

UDP/IP Client/Server

Server (131.104.48.112, 8888)

· create UDP socket using SOCK_DGRAM

· bind() the socket to a port #; INADDR_ANY is a wildcard for a client 

· address.

· loop on recfrom()

 - getting requests

 - do request

 - reply with sendto()

Client (131.104.36.123, ????)

· create UDP socket

· get address of host linux.cis.uoguelph.ca

· sendto() server with address <host, port#> (131.104.48.112, 8888)

· do a recfrom() for the reply

TCP/IP Client/Server

Server

· create TCP socket using SOCK_STREAM

· bind() the socket to a port number (greater than 2049); using INADDR_ANY

· listen() for connections

· accept() a new connection, which returns the (new) socket for the 

· virtual circuit

· loop doing recv() and send() to communicate with client

Client

· create TCP socket

· get address of server linux.cis.uoguelph.ca

· connect() to server <host, port#> (131.104.48.112, 8888)

· send() requests on socket and recv() replies

· close() the socket when done

Communications

· a virtual circuit is a byte stream, so recv() must loop until an entire 

· message is received

· an unexpected close() can cause the connection to "hang" until it times 

· out

Issues for communication

· Bit lengths (8, 16, 32 ints)

· Conventions from negative numbers (2's comp, 1's comp, sign magnitude)

· Little/Big Endian (Just stuff from 203)

Network Data Encoding

· must be architecture neutral

· ASCII

· network byte ordering (big-endian) for 16+ bit numbers

· long htonl(long w) returns w in network byte order

· short htons(short n) returns n in network byte order

· long ntohl(long w) returns w in host order

· short ntohs(short n) returns n in host order

· subset of XDR (external data representation)

IP (v4) Addresses

· each node on an IP internet work is assigned a unique 32-bit address

· This address is further broken down into a net number and a host on net number by bit fields

IP (v6)

· Features 128 bit IP addresses

What class does the University of Guelph have?

% nslookup linux.cis.uoguelph.ca

Server:

131.104.48.112

Address:
131.104.48.112#53

linux.cis.uoguelph.ca
canonical name: 
toby.cis.uoguelph.ca

Name:

toby.cis.uoguelph.ca

Address:
131.104.48.112

