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sockaddr_in sockaddr_in6
length AF_INET length | AF_INET6 —
16-bit port no 16-bit port no
32-bit 32-bit
IPv4 address Flow label

128-bit
IPv6 address

32-bit
Scope ID
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TCP 22}0|HE-MH 7|2 A7 &4

TCP Server

well-known port

A 4

TCP Client
blocks until connection
connection establishment from client
(TCP three-way handshake)
write() \d;ta\> v
read() <
\ 4
v L e write()
read()
C|OS€() end-of-file notification v
> read()
close()
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UDP Client

well-known port

UDP Server

!

blocks until connection
from client

L|

close()

UDP 22|0|AHE-MH 7| & A7 &t

4>F
| |

D DOHOECH OHOFRIKHEA] JOLY




hostent 1 =X

official host name \0

b alias #1 \0

hostent{}

h_name >
h_aliases \
h_addrtype | AF INET
h_length 4

h_addr_list

O\

| alias #2\0
NULL

in_addr{}
" IP addr #1

in_addr{}
] 1p addr #2
m‘ in_addr{}

|IP addr #3

) h_length=4 ]
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addrinfo{}

ai_flags

ai_family

ai_socktype

ai_protocol

ai_addrlen

ai_canonname

ai_addr

ai_next

addrinfo

K]

alias #1 \0

sock_addr{}

/ IP addr #1

addrinfo{}

ai_flags

ai_family

ai_socktype

ai_protocol

ai_addrlen

ai_canonname

ai_addr

ai_next
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Windows TCP Z22}0|AHE-AH 7| A7 St

Winsock Server Winsock Client
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Blocking 1/0 Model

application

system call

s recvfrom » no datagram ready ~
wait for
data
v
datagram ready -
copy datagram )
copy data
> from kernel
to user
K return OK )
HO|E{ 12 < copy complete

X 2|
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recvfrom
=

Nonblocking |/O Model

application

/ recvfrom
recvfrom

recvfrom

HHEXMo 2
< recvfrom

\ HO|& 1
SE

B el > no datagram ready -
~ EWOULDBLOCK
St el » no datagram ready
~ EWOULDBLOCK . wait for
) . ! data
2y>1em € » no datagram ready
~ EWOULDBLOCK
» datagram ready J
copy datagram h
copy data
> from kernel
to user
return OK
< copy complete /
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application

selectO]| A

97| 75 AHO|

o LA

oS mntx| <

/0 Multiplexing Model

~ select

=57
.
~ recvfrom
=8 H1E1E+
HO|E Ol5E <
H7tR] 2524

~ OO 12
x| 2|

system call

A

return readable

v

system call

P

return OK

v

<

no datagram ready ~

v

datagram ready -
§

copy datagram

copy complete

wait for
data

copy data
> from kernel
to user

J
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Signal Driven I/O Model

~ SIGIOsignal ~__sigactionsystemcall _,

< )
handler & ™ return
ZTZNA < wait for
A% A data
K q
Al1E SHER de'l"ers'(”;'o datagram ready
~ recvfrom yelem ee > copy datagram
S22 HEH=E copy data
HIO|g O| =&t < > from kernel
H7tX] S 52 to user
t OK
_ O|O|E{12 <« e copy complete <

SE
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Asynchronous |/O Model

application

system call

P
<«

v

no datagram ready -~

e aio_read

<

\A[DY =27} <

=2 =

return

deliver signal

v

datagram ready
copy datagram

S MERERSE!

specified in aio_read

copy complete =

wait for
data

copy data
from kernel
to user
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Dual Stack IPv6 Server®| AH|A K|S
IPv6 IPv4 IPv6
server client client
X [ & IPv6 listening socket : ! L
. | 1 0:0port 9999 v v
TCP TCP TCP
IPv6 address _. <> JPv4-mapped IPv6 address i i
- T v v
IPv4 IPv6
IPv6 addres;\ ,»’/I’P:/4 address i i
data data data
link link link
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Processing of received IPv4/IPv6 Datagram

IPv4 socket

IPv6 socket

address
returned by
accept or
recvfrom

<

<

~

-

AF_INET
SOCK_STREAM

sockaddr _in
A

AF_INET6
SOCK_STREAM

sockaddr_in6
A

* , IPv6

IPv4

IPv4 datagram

AF_INET
SOCK_DGRAM

sockaddr _in
A

AF_INET6
SOCK_DGRAM

sockaddr_in6
A

-
-
-

~< 77 TI5v4-mapped

-
-
-

IPv6

IPv6

T

IPv6 datagram
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Processing of client requests

IPv4 socket

IPv6 socket

address for
connect or
sendto

<

<

AF_INET
SOCK_STREAM
sockaddr_in

r

AF_INET6
SOCK_STREAM
sockaddr_in6

TCP

<
«
<
«

IPv4

IPv6

IPv4-mapped

4..________
\
\
\
\

-

IPv4

l

IPv4 datagram

AF_INET
SOCK_DGRAM
sockaddr_in
AF_INET6
SOCK_DGRAM
sockaddr_in6
A\ 4 A\ 4
UDP
A\ 4 A\ 4
IPv4 P
*”TI5;/4-mapped IPv6
A\ 4
IPv6

l

IPv6 datagram
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