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0 O O This is the simplest form of UDP client-server application. A common real-worldexample is the Domain
Name System [0 DNS[I . A DNS client [ called a resolverd is nor-mally part of a client application [ say, a
Telnet client, an FTP client, or a WWWhbrowser[] . The resolver sends a single UDP datagram to a DNS server
requesting the IPaddress associated with a domain name. The reply is normally a single UDP datagramfrom the
server.If we watch the packets that are exchanged when our client sends the server arequest, we have the time line
shown in Figure 1.4. Time increases down the page. Theserver is started first, shown on the right side of the
diagram, and the client is startedsometime later.We distinguish between the function call performed by the client
and server, andthe action performed by the corresponding kernel. We use two closey spaced arrows,as in the two
calls to socket, to show that the kernel performs the requested action andreturns immediately. In the call to sendo,
although the kernel returns immediately tothe calling process, a UDP datagram is sent. For simplicity we assume
that the sizes ofthe resulting IP datagrams generated by the client’s request and the server’s reply areboth less than
the network’s MTU O maximum transmission unit[] , avoiding fragmenta-tion of the IP datagram.In this figure we
also show that the two calls to reevfrora put the process to sleepuntil a datagram arrives. We denote the kernel
routines as s 1 eep and wakeup.Finally, we show the times associated with the transaction. On the left side of Fig-ure
1.4 we show the transaction time as measured by the client: the time to send arequest to the server and receive a
reply. The values that comprise this transaction timeare shown on the right side of the figure: RTT + SPT, where
RTT is the network und-trip time, and SPT is the server processing time for the request. The transaction time forthe
UDP client-server, RTT + SPT, is the minimum possible.
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