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Learning Goals

1. Write a program that can make internet requests
2. Write a program that can respond to internet requests




Plan For Today

eHow do internet programs work?
eSending Data Over The Internet
e\Writing a client and server
eDemo: echo

eDemo: Chat
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Programs and the Internet

How does your
phone
communicate with
Facebook?



Programs and the Internet

The Java program
on your phone talks
to the Java program

at Facebook.



Facebook

Facebook Server
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* Android phones run Java. So do Facebook servers!



facebook

troccoli@stanford.edu

Facebook

Facebook Server

Confirmed.
troccoli@stanford.edu
is now logged 1in.



Facebook

Facebook Server
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“Nick Troccoli”
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Send me the cover

‘ photo for
W\ sltroccoli@stanford.edu

Nick Troccoli
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Facebook Server
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Programs and the Internet

There are two types
of internet
programs: clients
and servers.



Programs and the Internet

Servers are
constantly running,
listening for requests
to respond to.



Programs and the Internet

Clients send requests
to servers for
information they need.



Servers Are Computer Programs!
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Background: The Internet

The internet is just many programs sending messages (as Strings)
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Background: The Internet

Facebook Your computer
datacenter (facebook.com)
(m— - (m— -
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Background: The Internet

Facebook Your computer

datacenter (facebook.com)
(m— - (m— -
“Server” “Client”
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Background: The Internet

Facebook Your computer

datacenter (facebook.com)
(m— - Get status for “Chris Piech” C=—
“Server” “Client”

The internet is just many programs sending messages (as Strings)
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Background: The Internet

Facebook “response” Your computer
datacenter (facebook.com)

“Enjoying lecture”

C—) Get status for “Chris Piech” C—
(BECHR (BECOHR
“Server” “request” “Client”

The internet is just many programs sending messages (as Strings)
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Face Book Server
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Face Book Server
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/ \ ;/) Face Book Server
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The Internet /C) / O
7

S




Fo_L Y

s o /O/ﬁ,v
2 &
(SO ¥ b
it} \
O O\Q/%/ ”

The Internet



teaching

Face Book Server

The Internet
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Face Book Server
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Many programs can connect
to the same server



“Client”

The Internet

Facebook
datacenter
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Most of the Internet

" Aka )
o) the f
syne ‘OOC\AQ’“ Tonteny«

pe \
Server / Clients

Aka “the cloud” \ \

Aka “the database”

29



Plan For Today

eHow do internet programs work?
*Sending Data Over The Internet
e\Writing a client and server
eDemo: echo

eDemo: Chat
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Google You(flI3
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My Java
Program

Someone else’s
Java Program
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Packets may be damaged
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Packets may arrive out of order
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Packets may be duplicated

— Duplicate
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They may not arrive at all!




The Internet Is Unreliable

Applications send and receive data in packets....

@

.over an Internet that is unreliable.

Software on the devices themselves compensates for this.
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Let’s send a message over the
“CSBridgeNet”

This document is copyright (C) Stanford Computer Science and Marty Stepp, licensed under Creative Commons Attribution 2.5 License. All rights reserved.
Based on slides created by Keith Schwarz, Mehran Sahami, Eric Roberts, Stuart Reges, and others.
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eHow do internet programs work?
eSending Data Over The Internet
e\Writing a client and server
eDemo: echo

eDemo: Chat
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Request
someRequest

Servers

Server

String
serverResponse
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OO
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Servers on one slide

public String requestMade(Request request) {
// server code goes here

}

// make a Server object
private SimpleServer server
= new SimpleServer(this, 8000);

public void run(){
// start the server
server.start();
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®

A Server’s Simple Purpose

public String requestMade(Request request) {
// server code goes here

}
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A Server’s Simple Purpose

public String requestMade(Request request) {
// server code goes here

}

// make a Server object
private SimpleServer server
= new SimpleServer(this, 8000);
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Servers on one slide

public String requestMade(Request request) {
// server code goes here

}

// make a Server object
private SimpleServer server
= new SimpleServer(this, 8000);

public void run(){
// start the server
server.start();
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What is a Request?

/* Request has a command */
String command;

/* Request has parameters */
HashMap<String,String> params;

Request request

// methods that the server calls on requests

request.getCommand () ;
request.getParam(key); //returns associated value
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Plan For Today

eHow do internet programs work?
eSending Data Over The Internet
e\Writing a client and server
eDemo: echo

eDemo: Chat
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Our First Server

public class EchoServer extends ConsoleProgram implements
SimpleServerListener {

private SimpleServer server

new SimpleServer(this, 860990);

public void run() {
server.start();
println("Starting server...");

}

public String requestMade(Request request) {
String cmd = request.getCommand();
int cmdLength = cmd.length();
return "Your command was " + cmdLength +

chars long.";
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Our First Server

private SimpleServer server = new SimpleServer(this, 8090);
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Our First Server

server.start();
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Our First Server

public String requestMade(Request request) {
String cmd = request.getCommand();
int cmdLength = cmd.length();
return "Your command was " + cmdLength +

chars long.";
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Our First Server

public class EchoServer extends ConsoleProgram implements
SimpleServerListener {

private SimpleServer server

new SimpleServer(this, 860990);

public void run() {
server.start();
println("Starting server...");

}

public String requestMade(Request request) {
String cmd = request.getCommand();
int cmdLength = cmd.length();
return "Your command was " + cmdLength +

chars long.";
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® © ®  j localhost:8090/hellocs106a x| Chris Piech
&  C O O localhost:8090/hellocs106a Q% W&

Your command was 11 chars long.
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Clients

SN
Java
_

’“ ) Chat Client

> Hello world

'O o Chat Client
> Hello world

‘ ” send ’ ‘ ” Send \
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Clients on one slide

// 1. construct a new request
Request example = new Request("getStatus");

// 2. add parameters to the request
example.addParam("name", "chris");

// 3. send the request to a computer on the internet
String result = SimpleClient.makeRequest(HOST, example);
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Clients on one slide

try {

// 1. construct a new request
Request example = new Request("getStatus");

// 2. add parameters to the request
example.addParam("name", "chris");

// 3. send the request to a computer on the internet
String result = SimpleClient.makeRequest(HOST, example);

} catch(IOException e) {

// The internet is a fast and wild world my friend
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Example: Echo
Client
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Chat Server and Client

Message:

Send

® O ChatClient

> CJP: Testing

> LMS: Hellooooo

> LMS: Im online!

> LMS: This is great

> LMS: And this 1is going to make it into lecture

Refresh
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~———1 history = [

¢ ]

———A

)7 - NEVES P
addMsg

msg = C: Hello world

I

LX X Chat Client

LXK Chat Client

[Heuo world ‘ ]‘ = ]
P, [N




~———1 history = [

(f C: Hello world
=’ ]
getMsgs

index = 0

)

Chat Client

Chat Client

| ] Send ]

[ Send |
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[9 o Chat Client

history = [

]

C: Hello world

\\\\\~[C: Hello world]

AV

|® o Chat Client

> C: Hello world

> C: Hello world

/

|

[ Send |

] Send ]
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[@ o Chat Client
> C: Hello world

/

| [

history = [
C: Hello world
]

~

addMsg

msg = B: Im here too

|

|© o Chat Client

> C: Hello world

‘In1heretoo
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'~

history = [
C: Hello world,

Im here too

getMsgs
index = 1

)

[O ° Chat Client
> C: Hello world

/

IO o Chat Client

> C: Hello world

| [
N

| ] Send ]

V9t

-
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~———1 history = [

(% C: Hello world,
=) B: Im here too

Java l |
ll.llli.' ‘\\\\\
[B: Im here too]

AV

XX Chat Client

[O ° Chat Client
> C: Hello world

> B: Im here too

/

| [

|
> C: Hello world

> B: Im here too

| ] Send ]
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Chat Server

)

S,
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.Java“.

Chat Server

addMsg
msg = text

S

getMsgs
index = startIndex

S
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Let’'s Code It
Together!



Recap

eHow do internet programs work?
eSending Data Over The Internet
e\Writing a client and server
eDemo: echo

eDemo: Chat
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