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Socket Programming 보충 
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IPv4 와 IPv6 소켓 주소 구조체 비교  
sockaddr_in 

16-bit port no 

32-bit  
IPv4 address 

(unused) 

sockaddr_in6 

length AF_INET6 

16-bit port no 

32-bit  
Flow label 

128-bit 
IPv6 address 

32-bit  
Scope ID 

length AF_INET 
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socket() 

bind() 

listen() 

accept() 
socket() 

connect() 

write() 

read() 

read() 

write() 

blocks until connection 
from client 

close() 
read() 

close() 

well-known port 

connection establishment 

(TCP three-way handshake) 

data 

data 

end-of-file notification 

TCP Server 

TCP Client 

TCP 클라이언트-서버 기본 소켓 함수  
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socket() 

bind() 

socket() 

sendto() 

recvfrom() 

sendto() 

blocks until connection 
from client 

close() 

well-known port 

data 

data 

UDP Server 

UDP Client 

recvfrom() 

UDP 클라이언트-서버 기본 소켓 함수 



목포해양대 해양전자통신공학부 

h_name 

hostent{} 

h_aliases 

h_addrtype 

h_length 

h_addr_list 

official host name \0 

alias #1 \0 

alias #2 \0 

NULL 

AF_INET 

4 

NULL 

IP addr #1 

in_addr{} 

IP addr #2 

in_addr{} 

IP addr #3 

in_addr{} 

h_length=4 

hostent 구조체 
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addrinfo 구조체 

ai_flags 

addrinfo{} 

ai_family 

ai_socktype 

ai_protocol 

ai_addrlen 

alias #1 \0 

IP addr #1 

sock_addr{} 

ai_canonname 

ai_addr 

ai_next 

ai_flags 

ai_family 

ai_socktype 

ai_protocol 

ai_addrlen 

ai_canonname 

ai_addr 

ai_next 

addrinfo{} 
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Winsock Server Winsock Client 

socket() / WSASocket() 

bind() 

listen() 

accept() / WSAAccept() 

socket() / WSASocket() 

Address 
resolution 

connect() / WSAConnect() 

Windows TCP 클라이언트-서버 기본 소켓 함수  
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Blocking I/O Model 

recvfrom no datagram ready 

datagram ready 
copy datagram 

copy complete 

system call 

return OK 

application kernel 

프로세스 
블록킹 대기 

wait for 
data 

copy data 
from kernel 
to user 

데이터그램 
처리 
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Nonblocking I/O Model 

datagram ready 
copy datagram 

copy complete 
return OK 

application kernel 

반복적으로 
recvfrom 
호출 

wait for 
data 

copy data 
from kernel 
to user 

recvfrom no datagram ready system call 

EWOULDBLOCK 

recvfrom 

recvfrom no datagram ready system call 

EWOULDBLOCK 

recvfrom no datagram ready system call 

EWOULDBLOCK 

데이터그램 
처리 
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I/O Multiplexing Model 

recvfrom 

no datagram ready 

datagram ready 
copy datagram 

copy complete 

system call 

return OK 
데이터그램 
처리 

application kernel 

select에서 
읽기 가능 소켓이 
있을 때까지 
블록킹  

wait for 
data 

copy data 
from kernel 
to user 

select 
system call 

return readable 

응용 버퍼로 
데이터 이동할  
때까지 블록킹 
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Signal Driven I/O Model 

recvfrom 

datagram ready 
copy datagram 

copy complete 

system call 

return OK 
데이터그램 
처리 

application kernel 

프로세스 
계속 실행  

wait for 
data 

copy data 
from kernel 
to user 

SIGIO signal 
handler 설정 

sigaction system call 

deliver SIGIO 

응용 버퍼로 
데이터 이동할  
때까지 블록킹 

시그널 핸들러 

return 
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Asynchronous I/O Model 

aio_read no datagram ready 

datagram ready 
copy datagram 

copy complete 

system call 

deliver signal 
specified in aio_read 

시그널 핸들러가 
데이터그램 처리 

application kernel 

프로세스 
계속 실행 

wait for 
data 

copy data 
from kernel 
to user 

return 
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Dual Stack IPv6 Server의 서비스 제공 
IPv6 

client 

TCP 

IPv6 

data 
link 

IPv4 
client 

TCP 

IPv4 

data 
link 

Enet 
hdr 

IPv4 
hdr 

TCP 
hdr 

TCP 
data 

type 
0800 

dport 
9999 

Enet 
hdr 

IPv6 
hdr 

TCP 
hdr 

TCP 
data 

type 
86dd 

dport 
9999 

IPv6 
server 

TCP 

IPv6 

data 
link 

IPv4 

IPv4-mapped IPv6 address 

IPv4 address IPv6 address 

IPv6 address 

IPv6 listening socket 
0::0 port 9999 
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Processing of received IPv4/IPv6 Datagram 

TCP 

IPv4 

IPv4 datagram 

UDP 

IPv6 

IPv6 datagram 

AF_INET 
SOCK_STREAM 
sockaddr_in 

AF_INET 
SOCK_DGRAM 
sockaddr_in 

AF_INET6 
SOCK_STREAM 
sockaddr_in6 

AF_INET6 
SOCK_DGRAM 
sockaddr_in6 

IPv4 socket 

IPv6 socket 

address  
returned by 

accept or  
recvfrom 

IPv4 

IPv6 IPv4 

IPv6 IPv4-mapped IPv4-mapped 
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Processing of client requests 

TCP 

IPv4 

IPv4 datagram 

UDP 

IPv6 

IPv6 datagram 

AF_INET 
SOCK_STREAM 
sockaddr_in 

AF_INET 
SOCK_DGRAM 
sockaddr_in 

AF_INET6 
SOCK_STREAM 
sockaddr_in6 

AF_INET6 
SOCK_DGRAM 
sockaddr_in6 

IPv4 socket 

IPv6 socket 

address for 
connect or  

sendto 

IPv4 

IPv6 IPv4 

IPv6 IPv4-mapped IPv4-mapped 


