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Web Content
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Static and Dynamic Content
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URLs
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How Clients and Servers Use URLs
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Anatomy of an HTTP Transaction
unix> telnet www.aol.com 80        Client: open connection to server 
Trying 205.188.146.23...           Telnet prints 3 lines to the terminal 
Connected to aol.com. 
Escape character is '^]'. 
GET / HTTP/1.1                     Client: request line 
host: www.aol.com                  Client: required HTTP/1.1 HOST header
                                   Client: empty line terminates headers. 
HTTP/1.0 200 OK                    Server: response line 
MIME-Version: 1.0                  Server: followed by five response headers 
Date: Mon, 08 Jan 2001 04:59:42 GMT 
Server: NaviServer/2.0 AOLserver/2.3.3 
Content-Type: text/html            Server: expect HTML in the response body 
Content-Length: 42092              Server: expect 42,092 bytes in the resp body
                                                                           Server: empty line (“\r\n”) terminates hdrs
<html>                             Server: first HTML line in response body 
...                                Server: 766 lines of HTML not shown. 
</html>                            Server: last HTML line in response body 
Connection closed by foreign host. Server: closes connection
unix>                              Client: closes connection and terminates 
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HTTP Requests
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HTTP Requests (cont)
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HTTP Requests (cont)
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HTTP Versions
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HTTP Responses
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GET Request to Apache Server 
From IE Browser

GET /test.html HTTP/1.1  
Accept: */*  
Accept-Language: en-us  
Accept-Encoding: gzip, deflate  
User-Agent: Mozilla/4.0 (compatible; MSIE 4.01; Windows 98)  
Host: euro.ecom.cmu.edu  
Connection: Keep-Alive 
CRLF (\r\n) 

URI is just the suffix, not the entire URL
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GET Response From Apache Server

HTTP/1.1 200 OK 
Date: Thu, 22 Jul 1999 04:02:15 GMT 
Server: Apache/1.3.3 Ben-SSL/1.28 (Unix) 
Last-Modified: Thu, 22 Jul 1999 03:33:21 GMT 
ETag: "48bb2-4f-37969101" 
Accept-Ranges: bytes 
Content-Length: 79 
Keep-Alive: timeout=15, max=100 
Connection: Keep-Alive 
Content-Type: text/html 
CRLF 
<html> 
<head><title>Test page</title></head> 
<body> 
<h1>Test page</h1> 
</html> 
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Serving Dynamic Content

Client Server 

GET /cgi-bin/env.pl HTTP/1.1 

– 16 –

Serving Dynamic Content (cont)

Client Server 

env.pl 

fork/exec
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Serving Dynamic Content (cont)

Client Server 

env.pl 

Content

Content
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Issues in Serving Dynamic Content
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Content

Content

Request
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CGI
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The add.com Experience
input URL

Output page

host port CGI program args
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Serving Dynamic Content With GET

<form method=get action="http://add.com/cgi-bin/postadder">  
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Serving Dynamic Content With GET

Welcome to add.com: THE Internet addition portal.

The answer is: 1 + 2 = 3

Thanks for visiting! 
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Serving Dynamic Content With GET

  /* child code that accesses the argument list */ 
  if ((buf = getenv("QUERY_STRING")) == NULL) { 
    exit(1);  
  } 

  /* extract arg1 and arg2 from buf and convert */ 
  ... 
  n1 = atoi(arg1); 
  n2 = atoi(arg2); 
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Serving Dynamic Content With GET
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Some CGI Environment Variables
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Some CGI Environment Variables
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Serving Dynamic Content With GET

  /* child generates the result string */ 
  sprintf(content, "Welcome to add.com: THE Internet addition portal\ 
          <p>The answer is: %d + %d = %d\ 
          <p>Thanks for visiting!\r\n",  

   n1, n2, n1+n2); 

  /* child generates the headers and dynamic content */ 
  printf("Content-length: %d\r\n", strlen(content)); 
  printf("Content-type: text/html\r\n"); 
  printf("\r\n"); 
  printf("%s", content); 
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Serving Dynamic Content With GET 
bass> ./tiny 8000 
GET /cgi-bin/adder?1&2 HTTP/1.1 
Host: bass.cmcl.cs.cmu.edu:8000 
<CRLF> 

kittyhawk> telnet bass 8000 
Trying 128.2.222.85... 
Connected to BASS.CMCL.CS.CMU.EDU. 
Escape character is '^]'. 
GET /cgi-bin/adder?1&2 HTTP/1.1 
Host: bass.cmcl.cs.cmu.edu:8000 
<CRLF> 
HTTP/1.1 200 OK 
Server: Tiny Web Server 
Content-length: 102 
Content-type: text/html 
<CRLF> 
Welcome to add.com: THE Internet addition portal. 
<p>The answer is: 1 + 2 = 3 
<p>Thanks for visiting! 
Connection closed by foreign host. 
kittyhawk>  

HTTP request received by
Tiny Web server

HTTP request sent by client

HTTP response generated by
the server
HTTP response generated by
the CGI program
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Proxies

Client Proxy Origin
Server 

1. Client request 2. Proxy request

3. Server response4. Proxy response
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Why Proxies?

Client
A 

Proxy
cache 

Origin
Server 

Request foo.html 

Request foo.html 

foo.html 

foo.html 

Client
B 

Request foo.html 

foo.html 

Fast inexpensive local network

Slower more 
expensive

global network



Page 16

– 31 –

Assignment 3:  Web Proxy

Client 
Origin
Server Proxy 

1). Client Request 2). Proxy Request

4). Proxy Response 3). Server Response
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Client  Proxy

GET http://www-2.cs.cmu.edu/~bryant/test.html HTTP/1.1\r\n 
Host: www-2.cs.cmu.edu\r\n 
User-Agent: Mozilla/5.0 (Windows; U; Windows NT 5.1; en-US; rv:1.7.3) 

Gecko/20040910\r\n 
Accept: text/xml,application/xml,application/xhtml+xml,text/

html;q=0.9,text/plain;q=0.8,image/png,*/*;q=0.5\r\n 
Accept-Language: en-us,en;q=0.5\r\n 
Accept-Encoding: gzip,deflate\r\n 
Accept-Charset: ISO-8859-1,utf-8;q=0.7,*;q=0.7\r\n 
Keep-Alive: 300\r\n 
Proxy-Connection: keep-alive\r\n 
\r\n 

The browser sends a URI 
that is a complete URL
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Proxy  Server

GET /~bryant/test.html HTTP/1.1\r\n 
Host: www-2.cs.cmu.edu\r\n 
User-Agent: Mozilla/5.0 (Windows; U; Windows NT 5.1; en-US; rv:1.7.3) 

Gecko/20040910\r\n 
Accept: text/xml,application/xml,application/xhtml+xml,text/

html;q=0.9,text/plain;q=0.8,image/png,*/*;q=0.5\r\n 
Accept-Language: en-us,en;q=0.5\r\n 
Accept-Encoding: gzip,deflate\r\n 
Accept-Charset: ISO-8859-1,utf-8;q=0.7,*;q=0.7\r\n 
Keep-Alive: 300\r\n 
Connection: keep-alive\r\n 
\r\n 

The proxy sends a URI 
that is a path 
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Server  Proxy  Client

HTTP/1.1 200 OK\r\n 
Date: Mon, 29 Nov 2004 01:27:15 GMT\r\n 
Server: Apache/1.3.27 (Unix) mod_ssl/2.8.12 OpenSSL/0.9.6  
 mod_pubcookie/a5/1.76-009\r\n 
Transfer-Encoding: chunked\r\n 
Content-Type: text/html\r\n 
\r\n 
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Server  Proxy  Client (cont)
2ec\r\n 
<head><title>Some Tests</title></head>\n 
<h1>Some Tests</h1>\n 
<dl>\n 
 <dt> <strong>Current Teaching: </strong>\n 
 <ul>\n 
  <li> <a href="teaching.html">Bryant's teaching</a>\n 
  <li> <a href="/afs/cs.cmu.edu/academic/class/15213-f04/www/">\n 
    15-213</a> Introduction to Computer Systems (Fall '04).\n 
  <li> <a href="http://www.cs.cmu.edu/nothing.html">Nonexistent file</a>\n 
  <li> <a href="http://nowhere.cmu.edu/nothing.html">Nonexistent host</a>\n 
 </ul>\n 
 <dt><strong>Fun Downloads</strong>\n 
 <ul>\n 
  <li> <a href="http://www.google.com">Google</a>\n 
  <li> <a href="http://www.cmu.edu">CMU</a>\n 
  <li> <a href="http://www.yahoo.com">Yahoo</a>\n 
  <li> <a href="http://www.nfl.com">NFL</a>\n 
 </ul>\n 
</dl>\n 
<hr>\n 
Back to <a href="index.html">Randy Bryant's home page</a>\n 
\n 
\r\n 
0\r\n 
\r\n 

First Chunk: 0x2ec = 748 bytes

Second Chunk: 0 bytes (indicates last chunk)
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For More Information


