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TCP

13 HTTP
13.1
(Hypertext Transfer Protocol HTTP) (World Wide Web  WWW
Web) HTTP Web
1 2 Web Web
NFSnet ( 13-1) 1994 1 HTTP
,,,,,,,,, HTTP NNTP | FTP Telnet SMTP DNS © 10
1994 .01 15 % 8.8 % 214 % 154 % 74% 5.8% 55
1994 -04 2.8 9.0 20.0 13.2 8.4 5.0 71
1994 .07 45 10.6 198 139 75 5.3 74
1994 .10 7.0 9.8 19.7 126 8.1 5.3 100
1995 .01 13.1 10.0 1838 104 74 54 87
1995 .04 214 8.1 14.0 75 64 5.4 59
13-1 NFSnet
(
ftp://ftp.merit.edu/statistics ) HTTP FTP
Telnet 1994 1995
1994 12 NFSnet
HTTP
Web 13-2
Web ( ) Web TCP
Web TCP 80 Web TCP
HTTP Web
“ ” Web Web Web
FTP Telnet
HTTP 1990 1993 ([Berners-Lee
1993] HTTP 1.0 ) Internet
([Berners-Lee, Fielding Nielsen 1995]) Internet
[Berners-Lee, Connolly 1995] Web
HTML( ) Web ( PostScript
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TCP
Web - - -~ - — ~ = Web b - oo » Web
TCP TCP 80
13-2 Web
HTTP HTML
(Netscape) HTTP TCP
HTTP [Stein 1995] Web
13.2 HTTP HTML
HTTP TCP
(
( ) HTTP

HTTP HTTP
NCSA 1.3 Unix 6500 C X Window Unix
Mosaic 2.5 80000 C

Internet Telnet
HTTP
ASCII ( CRI/LF)
ACSII HTTP 8 bit 1SO Latin 1
ASCII (
http://uni code. drg)
Addison-Wesley

sun % telnet www.aw.com 80 80
Trying 192.207.117.2... Telnet
Connected to aw.com. Telnet
Escape character is '"]’. Telnet
GET /
<HTML> Web
<HEAD>
<TITLE>AW's HomePage</TITLE>
</HEAD>

<BODY>
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<CENTER><IMG SRC = "awplogob.gif" ALT=" "><BR></CENTER>
<P><CENTER><H1>Addison-Wesley Longman</H1></CENTER>
Welcome to our Web server.

<55;<IMG ALIGN=bottom SRC="ball_whi.gif" ALT=" fi
Information Resource
<A HREF = "http://www.ncsa.uiuc.edu/SDG/Software/Mosaic/MetaIndex.html">
Meta-Index</A>
4
</BODY>
</HTML>
Connection closed by foreign host. Telnet
GET / 51 3611 Web
Telnet
TCP
HTML <HTM_> </ HTML> HTML
HTML <HEAD> </ HEAD> <BODY>
</ BODY> [Raggett, Lam, and
Alexander 1996] HTML
( )
<CENTER><I MG SRC = "awpl ogob. gi f* ALT=" "><BR></ CENTER>
<CENTER> <l MG>
SRC ALT
( ) <BR> Web
TCP
( Web )
(<P>)
<P><CENTER><H1>Addison-Wesley Longman</H1></CENTER>
(<H1>) (
2~7 )
( HTML) ( Troff, TeX,
PostScript) HTML SMGL (Standard
Generalized Markup Language) (htt p://waww. sgm open. org
SGML ) HTML ( 1 )
“ Welcome”

<DD><IMG ALIGN=bottom SRC="ball_whi.gif" ALT=" ">
Information Resource

<A HREF = "http://www.ncsa.uiuc.edu/SDG/Software/Mosaic/MetaIndex.html">
Meta-Index</A>

<DD> ( )

"Information Resource Meta-Index" (<A> )
"http://ww. ncsa. ui uc. edu” (HREF )
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HTML

HTTP GET

)

WWW. ncsa. ui uc. edu

http://ww. ncsa. ui uc. edu/ SDG Sof t war e/ Mosai ¢/ Met al ndex. ht m

URL

RFC 1738 [Berners-Lee, Masinter and McCahill 1994],
URI(Uniform Resource Identifier)
URN(Universal Resource Name)

URL

URI URN URL

Web

Mosaic “ View Source”

13.3 HTTP

GET /

GET / HTTP/1.0

HTTP/1.0
13.3.1

HTTP/1.0

request-line

headers (0O )
<blank line>

body ( POST )
request-line

request request-URl HTTP

1) GET
2) HEAD

request-URI
GET

3) POST
body
body

POST

Web

(Uniform Resource Locator)

HTML

HTTP 1.0 1.0

URL

RFC 1808 [Fielding 1995]

URI
RFC 1630 [Berners-Lee 1994]

Netscape

HTTP 09
HTTP

HTTP

HTTP/1.0

Content - Length

500 000
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99.68% GET 0.25% HEAD 0.07% POST
POST
HTTP/1.0
status-line
headers (0 )
<blank line>
body
status-line
HTTP response-code response-phrase
13.3.2
HTTP/1.0
( 133
( Dat e) POST
13-3 17 [Berners-Lee, Fielding, and Nielsen 1995]
Allow
Authorization .
Content-Encoding
Content-Length
Content-Type
Date . O
Expires
From .
If-Modified-Since U
Last-Modified
Location .
MIME-Version . .
Pragma . .
Referer .
Server .
User-Agent .
WWW-Authenticate L4
13-3 HTTP
13.3.3
HTTP 3
13-4 3
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3 NTTP( 15-2)
Internet FTP SMTP

lyz

200 OK

201 OK (post )
202
204 OK

301 URL
302 URL
304 (  GET)

400
401
403
404

500
501
502
503

13-4 HTTP3

13.3.4

HTTP/1.0

sun % telnet www.aw.com 80
Trying 192.207.117.2...
Connected to aw.com.
Escape character is '71’.
GET /awplogob.gif HTTP/1.0
From: rstevens@noao.edu

HTTP/1.0 200 OK

Date: Saturday, 19-Aug-95 20:23:52 GMT
Server: NCSA/1.3

MIME-version: 1.0

Content-type: image/gif

Last-modified: Monday, 13-Mar-95 01:47:51 GMT
Content-length: 2859

«— 2859 GIF
Connection closed by foreign host. Telnet

e GCET 1.0
. From
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. 200 “ OK”
* Dat e
4

Date: Sat, 19 Aug 1995 20:23:52 GMT
. NCSA Server 1.3
* MIME 1.0 1 284 [Rose 1993] MIME
. Cont ent - Type Content-Encoding Cont ent -
Type o i mge

gif HTTP Internet Assigned Number RFC (
[Reynolds and Postel 1994])

Content-Type: text/html

Content-Type: text/plain

Content-Type: application/postscript

Cont ent - Encodi ng
Unix conpress PostScript ( .ps. Z )
Content-Type: application/postscript
Content-Encoding: x-compress
eLast-Mdified
. (2 859 ) Content-Length
( /
) HTTP 8 bit TCP
Internet SMTP (1 28 ) TCP 7 bit  ASCII
0

User - Agent

User-Agent: Mozilla/l1.1N (Windows; I; 16bit)
User-Agent: NCSA Mosaic/2.6bl (X11;Sun0OS 5.4 sundm) libwww/2.12 modified

13.3.5

HTTP
| f-Modified-Since

GET

sun % telmet www.aw.com 80

Trying 192.207.117.2...

Connected to aw.com.

Escape character ig '"]°’.

GET /awplogob.gif HTTP/1.0

If-Modified-Since: Saturday, 08-Aug-95 20:20:14 GMT

HTTP/1.0 304 Not modified
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Date: Saturday, 19-Aug-95 20:25:26 GMT
Server: NCSA/1.3
MIME-~version: 1.0
Connection closed by foreign host.
304 TCP
( 2859 GIF )

TCP ( )

13.3.6

( URL )

sun % telmet www.noaoc.edu 80
Trying 140.252.1.11...

Connected to gemini.tuc.noao.edu.
Escape character is '"]°’.

GET /~rstevens HTTP/1.0

HTTP/1.0 302 Found

Date: Wed, 18 Oct 1995 16:37:23 GMT
Server: NCSA/1.4

Location: http://www.noao.edu/~rstevens/
Content-type: text/html

<HEAD><TITLE>Document moved</TITLE></HEAD>

<BODY><H1>Document moved</H1>

This document has moved <A HREF="http://www.noao.edu/~rstevens/">here</A>.<P>
</BODY>

Connection closed by foreign host.

302 URL Locati on
“ URL
URL HTML

13.4

Web (Netscape 1.1N)
HTTP TCP Addison-Wesley (http:// ww. aw. com)
( WWW. aw. com ) 1 17 TCP
3132 47 483 17 4

HTML ( 28159 ) 13 GIF ( 19324 )

Netscape

Tcpdump

TCP (GET /) HTML 7
GIF 4 TCP 4 GIF
Netscape ( Web
) 4
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13-5 8 TCP y
8 TCP 1114~1121 8 8
SYN( connect)
FIN FIN( close)
7 12
14-22 ( 1114) Tcpdump
00 ——
1114
01 ——
02—
03 —— X T - -
04 ——
05 ——
06 — 1118 1115 1117
1116
07 ——
08 ——
09 —— Al Y 1
10 1121 1 1120
¥ 1119 (]
11 ——
X
12—
V
13-5 7 GIF 8 TCP
1115 1116 1117 ( 1114)
Netscape
14-22
FIN FIN
TCP
sun ()
Netscape ( 1-13) Addison-Wesley ; 145
114
Internet 3 105
28.8 Kb/s Internet 4 102
5 10.2
17 6 102
7 10.2
13-6 13-6 Web
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TCP
Tcpdump 4
4 4
1~2 2~3 3~4
13-5 13-6 (10.2 ) 2
13-6
13-5
[Padmanabhan 1995]
FTP ( )
( 1 21.6 )
SYN Web
145
13.5 HTTP
TCP/IP HTTP
( ) HTTP
24 Tcpdump
13-7 130 000 HTTP
Tepdump (Median)
(Mean)
! 224 266
! 3093 | 7900
() 34 22.3
13-7 HTTP
HTTP
[Mogul 1995b] 200000 HTTP
1770 12 925
150 958 2394
[Braun and Claffy 1994] NCSA 3000

17 000
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TCP HTTP Web
HTTP
P HTTP
HTTP
( ) Web Web
IP ( [Stein 1995]
4 ) [Kwan, McGrath, and Reed 1995] NCSA
30
6 HTTP 95 000
HTTP
Web
Web
HTTP [Cunha, Bestavros, and Crovella 1995]
4700 HTTP 591 575772
11 500 ( HTTP
)
13.6
HTTP ( 13-1) Internet [Kwan,
McGrath, and Reed 1995] NCSA HTTP 1994
58% 11%~14%
[Braun and Claffy 1994]
NCSA
HTTP
TCP [Spero 19944] “ HTTP/1.0 TCP §
RTT
[Spero 19944] ( 1 206
MSS ( Internet 512
536 ) 512 MSS 512
( mbuf(
14.11 ) ) MSS
RTT [Spero 19944]
Xmoasic TCP 1130 (
42 41 Accept ) 13.4 Netscape 1.1N 17
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150~197 13-7
Mosaic Accept
13-3 ( [Berners-Lee, Fielding, and Nielsen 1995]
) Internet
GIF PostScript
HTTP TIME_WAIT
[Padmanabhan 1995] [Mogul 1995b] TCP
13.3.4 Cont ent - Length GIF

Pragma: hol d-connecti on

Pragma
Pragma
HTPP ( 1.1
Cont ent - Lengt h boundary =
Cont ent - Type ([Rose 1993] 6.1.1
) ( )
Padmanabhan Mogul
GETALL( HTML )
GETLI ST( GET )
GETALL HTML GET
GETLI ST HTML
HTTP TCP HTTP
TCP HTTP TCP
[Spero 1994b] HTTP-NG
HTTP-NG TCP (
) TCP



CM a'pUb.COM
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13.7
HTTP TCP
(
)
ASCII ASCII ( )
( ASCII ) ( )
HTTP
10 000 ( PostScript )
HTTP
3000
HTTP TCP 13.4
8 TCP
MSS TCP
TIME_WAIT
HTTP Gopher Gopher RFC
1436[Anklesaria et al. 1993] HTTP Gopher
(Gopher 70 )
Gopher
GIF Gopher ASCII Gopher
ASCII HTTP
Internet Gopher URL gopher://hostname
Web Gopher Gopher
HTTP (HTTP/ 1.1) 1995 12 Internet

(MD5 ) TCP
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