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file transfer no loss elastic no
e-mail no loss elastic no
Web documents no loss " elastic no

real-time audio/video

stored audio/video
interactive games
text messaging
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<was) video:10kbps-5Mbps msec
loss-tolerant same as above
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no loss elastic yes, 100’ s
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yes and no
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www . someSchool.edu/someDepartment/home. index

la. HTTP client initiates TCP
connection to HTTP server (process) R"LEP

> ool

at www.someSchool.edu on port 80 \f, HTTP server at host
www.someSchool.edu waiting for

TCP connection at port 80.

111 ”
accepts

Ak &
client
2. HTTP client sends HTTP request /

message (containing URL) into

TCP connection socket. Message

. . .* .
indicates that client wants object Req

connection, notifying

3. HTTP server receives request
message, forms response message
containing requested object, and

someDepartment/home.index \""” .
e sends message into its socket

es
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5. HTTP client receives response
message containing html file,
displays html. Parsing html file,
finds 10 referenced jpeg objects

6. Steps 1-5 repeated for each of 10
jpeg objects

4. HTTP server closes TCP connection.
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request linq‘j

HTTP cowlgs 0 ply

(GET,POST, =~ GET /index.html HTTP/1.1\r\n

HEAD commands)

S

header

lines

 Host: www-net.cs.umass.edu\r\n

User-Agent: Firefox/3.6.10\r\n

Accept: text/html,application/xhtml+xml\r\n
Accept-Language: en-us,en;qg=0.5\r\n
Accept-Encoding: gzip,deflate\r\n
Accept-Charset: IS0-8859-1,utf-8;g=0.7\r\n
Keep-Alive: 115\r\n

Connection: keep-alive\r\n

“\r\n

X
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header field name value |cr| If
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request
line
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status line

(protocol
status code\

status phrase) —

header
lines

sl
o HTTP ool sls il
HTTP/1.1 200 OK\r\n

Date: Sun, 26 Sep 2010 20:09:20 GMT\r\n

Server: .Apache/2.0.52 (CentOS)\r\n
Last-Modified: Tue, 30 Oct 2007 17:00:02 GMT\r\n
ETag: "17dc6-a5c-b£f716880"\r\n

Accept-Ranges: bytes\r\n

Content-Length: 2652\r\n

Keep-Alive: timeout=10, max=100\r\n

Connection: Keep-Alive\r\n

Content-Type: text/html; charset=IS0-8859-1\r\n
\r\n

data data data data data
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ebay 8734 —

cookie file

4- -
ebay 8734 set-cookie: 1678
amazon 1678

usual http request msg

usual http response

—

usual http request msg
cookie: 1678

| usual http response msg

ebay 8734 —_
amazon 1678

usual http request msg
cookie: 1678

—

usual http response msg

—

ﬂ server

Amazon server
creates ID
1678 for user greate Packend
entry database

™~
cookie- acceSS/' ﬁ
specific «

action
access
cookie-
specific
action
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1 HTTP request msg

If-modified-since: <date> —

HTTP response
“7] HTTP/1.0
304 Not Modified
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before
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HTTP request msg
If-modified-since: <date>
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331 Username OK, password required °

125 data connection already open; transfer starting -
425 Can’'t open data connection

452 Error writing file -
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1) Alice uses UA to compose  4) SMTP client sends Alice’ s

message “to” message over the TCP
bob@someschool.edu connection

2) Alice’ s UA sends
message to her mail the message in Bob’ s
server; message placed in mailbox
message queue 6) Bob invokes his user

3) client side of SMTP opens agent to read message
TCP connection with
Bob’ s mail server

8 o —7 el

Alice’ s mail server Bob’ s mail server

5) Bob’ s mail server places

68



Sc:: T hane shaicing

C: L(,;b R

c: MAIL FRom: 2Pl A S ) s

- - ol o o ——
N — . . ‘
c: RepT To: .pjjd:f/(jc’f
S: —
c. Lol



PATIP CSMTP gwtes
s

d-'(;Jl::’dl";J_’-'?) =
7 kTP , = '
Poft 4 Ay

Fegr ——>  gelssif”
Zoemp - -
J. - — -
Sloylez SMTP Syowl | évbh p sl -2
/.)1.": HTTp dl:l”
/()”/‘j



)-(3

ie - - 4 -
AT hay - put) SRS e s =)
, ol (push)

-~ / - ”~
oV —l~ b (lpcﬂ?:)r&: &f‘lbﬁl;l/’) lpr_w’rf nmp _>-21
7

. JJU:MC:/JJJ;JI TP o olﬂ/’b/-’*‘;é:d'y

L/ J»/JdL/.z.b"br& c/u/o,/ d»‘l Y/ f/f e St _> - 3

MJC}L—-—lc’g{pr&l ,__.J»/U d/fHTTP

71



dols L5L°PL.‘.‘... w)S

:aile oo | B header L
o) / S bs

From:
Subject:

—

N Sl Slo SIS i




doli d  ow pwnd s ST g

Q
_a AN
~eR "
user g/ SMTP SMTP — ==l g
(e.q., POP. -4
- 00000 IMAF) 7

20,105 8 )5 saiad gy 5l Asl 185 gl g sl Jolw,d SS9, SMTP e
1000 oS 0AIBS g gy 5o el 4w s o JSTe,  ®
! 03l )La.m.a 4ol L L,;w).u.uo Jioﬁf gSJ POP3 -

GMQWBJM S99y LQtoLu (GO dwd J.o.q Lfl.&u.o.l.alﬁ l.a asls L ng).wo J.S.ogﬁ g_{g IMAP -

73



g RS e
3 Glolor~s
) suep L Wed (oS
-l"OK S'c,” . -
_ERR ) 0.5_\,; = d,-blc,»l, \, A > ,‘:Lgu»

J -
3 Glures — t’uo_p/us\,



S:
C:
S:
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+OK POP3 server ready
user bob
+0OK

C: pass hungry

+0OK user successfully logged on

list
1 498
2 912

retr 1
<message 1 contents>

dele 1
retr 2
<message 1 contents>

dele 2
quit
+0OK POP3 server signing off

C. telnek

voulServer H40
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