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What kind of improvement?
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TCPServer (7ONJJL{KTE
TCPServer is Protocol Dependent

« TCPServer.open(9999) {|serv|
s = serv.accept

}
e FreeBSD & T IPv4 R 27800
doesn't work with IPv4 on FreeBSD, etc.

e IPv4 & IPV6 Zl A EEWRINE
IPv4 and IPv6 should be handled
simultaneously




Uy hZ47 3 DREE
socket library problems

TCPServer, UDPSocket (7O M3 /LK TE
TCPServer and UDPSocket is protocol
dependent

TLRABIHPHMUICWME

Redundant Arguments/Unclear Values
B YARULEEE: sendmsg/recvmsg 7R &
Lacked features: sendmsg/recvmsg, etc.

N, ey



e IPv6 DHEREIX, 7
IPvb recommenco
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Problem: Protocol Dependent
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s protocol independent

« TCPServer.open(9999) (& IPv4 27T 17750
ZEDHDB
TCPServer.open(9999) may refuse |IPv4
TIl& IPv4 LHONEIH 7R LY
works only IPv4

cet.new(Socket::AF_INET6) (X IPv6 L
75‘@]75‘7&\,\
UDPSocket.new(Socket::AF_INET6) works
only IPv6

b

bt

D
D

JD

PSoc
PSoc

PSoc

Ket.new
Ket.new

(
(
(

)
)




el TLRARSIE- HHWICWME

Problem: Redundant Args/Unclear Values

« UDPSocket.new(Socket::AF_INET®6)

« Socket.new(Socket::AF_INET,
Socket::SOCK_STREAM, 0)

» sock.getsockopt(Socket::SOL_SOCKET,
Socket::SO_LINGER)
#=>"¥x00¥x00¥x00¥x00¥x00¥x00¥x00¥x00"

« Socket.sockaddr_in(port, host)
H=>"¥x02¥x00¥x00P¥xDD¥xBA¥xB8D¥x00¥x00..."

e Socket.getaddrinfo("www.ruby-lang.org", "http")
#=> [["AF_INET", 80, "carbon.ruby-lang.org",
"'221.186.184.68", 2, 1, 6]]



ERE: BYARULVEEEE
Problem: Lacked Features

e IRAND IP 7RLRA%Z15%
Obtain the IP addresses of the host

 sendmsg/recvmsg



EDIVCOTHRIRTDHH?
How they are solved?

7OMJLiRTE = FTLWLAPI
Protocol dependent = New API

TLRABIE = S VRILEZIHTIFS
Redundant arguments = Accept symbols

HMYIZKWME = inspect 2 2FTLWIS X
Unclear values = New class with inspect
EYRVWEEEE = #FTLULN AP

Lacked Features — New API

-



#H LUWAPI: Socket A {FLNVP T
New APl: Make Socket Easy

e HLAJIL API EZTARTOYS Y MIIEN IS TI AL
High level APl can't be generic socket
- DS 2AEDV Ty NDEEARET S
The class names restricts a kind of socket
TCPSocket, UDPSocket, etc.

e ELARIL APl BN KT B EITATRE
It is possible to make low level API easier



TLER7RF|EN -
HMYIZKWME
Redundant Arsuments/
Unclear Values



TEHDT) 7490 R
Prefix of Constants

e C:
socket(AF_INET, SOCK_STREAM, 0)

 Ruby 1.9.1:
Socket.new(Socket::AF_INET,
Socket::SOCK_STREAM, 0)

C LURWLDIEFHENLL
It is wrong because longer than C

——

 Ruby 1.9.2:
Socket.new(:INET, :STREAM)



Socket.getaddrinfo

« Ruby 1.9.1:
Socket.getaddrinfo("www.ruby-lang.org", "http")
#H=>
[["AF_INET", 80, "carbon.ruby-lang.org",
"221.186.184.68", 2, 1, 6]]

Addrinfo 72 XMDE A
—=____ = New Addrinfo class

 Ruby 1.9.2:
Addrinfo.getaddrinfo("www.ruby-lang.org", "http")
==
[#<Addrinfo: 221.186.184.68:80 TCP (www.ruby-
lang.org:http)>]




Addrinfo

« family + socktype + protocol + sockaddr

o JOMIIVIEKREFELGT—ERDT7RLR
Protocol independent address for services

« C D getaddrinfo() AR struct addrinfo (3 i
Similar to struct addrinfo returned by getaddrinfo()

in C

e hHAEZELHHMYPT U inspect
Tailored inspect method

» connect, bind L=V Yy hNDERAY YR
connected/bound socket creation method




Addrinfo % &> 7= $&i
Connection using Addrinfo

a = Addrinfo.tcp("www.ruby-lang.org", "http")

a #=> #<Addrinfo: 221.186.184.68:80 TCP
(www.ruby-lang.org:http)>

a.ip_address #=>"221.186.184.68"
a.ip_port #=> 80
a.to_s #=> "¥x02¥x00¥x00P¥xDD¥xBA¥xB8D..."
a.connect {|s|
s.orint "GET / HTTP/1.0¥r¥n"



INAF )R ME
Binary Values

e struct sockaddr
sock.getsockname
H=> "¥x02¥x00¥XxE2¥xB4¥x00¥x00¥x00¥x00..."

* socket option
sock.getsockopt(Socket::SOL_SOCKET,
Socket::SO_LINGER)
H=>"¥x00¥x00¥x00¥x00¥x00¥x00¥x00¥x00"



sockaddr %= Addrinfo TZv 7
Wrap sockaddr as Addrinfo

struct sockaddr = Addrinfo

» sock.getsockname
#=> "¥x02¥x00"¥xOF¥x7F¥x00¥x00¥x01¥x00..."

e sock.local address
#=> #<Addrinfo: 127.0.0.1:9999 TCP>

family < address family
socktype < getsockopt(SO_TYPE)
protocol < 0O



socket option DV 7
Wrap socket option

socket option = Socket::Option

e 1.9.7
s = Socket.new(Socket::AF_INET,
Socket::SOCK_STREAM, 0)
s.getsockopt(Socket::SOL_SOCKET,
Socket::SO_TYPE)
#=>"¥x01¥x00¥x00¥x00"

e 1.9.2
s = Socket.new(:INET, :STREAM)

s.getsockopt(:SOCKET, :TYPE)
#=> #<Socket::Option: INET SOCKET TYPE SOCK_STREAM>



Socket::Option

Socket::Option = family + level + name + value

family protocol level  option name

- _INET « SOL_SOCKET «SO_TYPE

« AF_INET6 « IPPROTO_IP  «SO_REUSEADDR
- O_TCP «|P_OPTIONS

« TCP_NODELAY

#<Socket::Option: INET SOCKET TYPE SOCK_STREAM>

T

"¥x01¥x00¥x00¥x00" = SOCK_STREAM
If SOL_SOCKET, SO_TYPE, little endian, 32bit int



TCPServer,
UDPSocket (&
ORIV IKTE

TCPServer and
UDPSocket is protocol
dependent



ZORJJLIER TR

Protocol Independent

e IPv4 & IPVv6 =W o L&ICHRD
Handle IPv4 and IPv6 together

¢ */L/L,\E/J‘n_‘!j: |PV4 IDV6 J’J\%:E)j:&j
In general, handle protocols other than IPv4,

|IPvb too

« JSAT VNI IPVA & IPv6 DA AT
Clients try both IPv4 and IPv6

e H— /NI IPV4 & IPV6 DA THEFD
Servers waits connections from IPv4 and IPv6




>

7Ak3LIREKTF TCP H—N
rotocol independent TCP server

e Socket.tcp_server_loop(9999) {|s|

)

# s is an accepted socket

"CPServer.open(9999) [37/R—4 T JL T

"CPServer.open(9999) is not portable

- 4. 4BSD T IPv4 IR AL
doesn't work with IPv4 on 4.4BSD
 FreeBSD
e NetBSD
 OpenBSD

- Windows XP T%
On Windows XP too



IPve @ TCP —/\
TCP server with IPv6

o IPVv6 DV NZ IPVA IR ZDBHN?
Can IPv6 socket handle IPv4?

- Yes, by default

« GNU/Linux
e Mac OS X
e Solaris

- No, by default

* NetBSD X171 LDE

» FreeBSD Because security reason
- No, always

* OpenBSD

* Windows XP




R—T7)L7R TCP r—/\
Portable TCP server

e IPv4 & IPV6 D3NT=DDH— /Ny N fFD
Jse two server sockets for IPv4 and IPv6
e IPv6 DV v ME IPVA RO WNEIICERTE
~orce the IPv6 socket don't handle IPv4
(IPV6_V6ONLY socket option)

e select() Z{F>THATHED
Wait the both sockets using select()




TCPServer D& RE & R
TCPServer problem and solution

« TCPServer.open(9999) {|serv|

loop { VEDDH—\Yryk
S = serv.accept Single server socket
}
}
v

o Socket.tcp_server_loop(9999) {|s|
H—/\V oy MRk

J Server sockets hidden



UDP V5 v MDERE
Problems of UDP socket

« 7ONIJILIEKRF/R UDP [FZEL L
Protocol independent UDP is difficult

o VILFIR—LIRIET, BV RLANSIRLIZWV
Reply packets from received address on
multihomed environment




7 ObMJVIEEKRTFS UDP
Protocol independent UDP

« 7ONIJILIEKRF/R UDP [FZEL L
Protocol independent UDP is difficult

—- H—/\Z IPV4, IPv6 @A CFTIEARE
Server is possible if wait IPv4 and |IPv6
- 24TV MEDTLWLHRL
Client doesn't work well




VIV FHR—LIRIED UDP
UDP on Multihome Environment

o VILFHR—LIRIET.
Reply packets from t

EWC T R AN G L7z

ne received address on

multihomed environment

- |Pv6 TIl& recvmsg/sendmsg T IPV6_PKTINFO
recvmsg/sendmsg with IPV6_PKTINFO for IPv6

- IPv4 TlE IP PRLRAEICYT Y NAES

socket for each IP ad

dress for IPv4



7 AbM3JLIEEEF UDP H—/N
Protocol independent UDP server

« Socket.udp_server_loop(port) {{msg, msg_src|
msg_src.reply(msg)

)

e msg_src [ IEETTT7 RLAETRILT KL R &R
msg_src contains source and destination
address

e reply XVYRIIFBLET RLANSE | %=1XET S
reply method sends the arguments from the
destination address




7 ORJILIEEKFUDPI A7 K
Protocol Independent UDP client

e connect TECHERICH—/N\HHBHNTH
server availability is unknown even if connect
succeed

c FT—N\DEETINEDNHIITE2DET T —
avikiz
It depends on application to test server
availability

e 7OMIV B TEARL
Cannot hide protocol dependency




ZOR3JLIEKTFE TCP 25472 K
Protocol Independent TCP client

« TCPSocket [IFIFRIZE/RL
Almost no problem with TCPSocket

» Socket T7OMIIIEEKEFITCHDILEE
It is hard to use Socket for TCP with protocol
independent style

« Socket.tcp ZHET 5
New method Socket. tcp

Socket.tcp(host, port) =
TCPSocket.open(host, port)



BY 7R UWEERE:
sendmsg/recvmsg R&
Lacked features:
sendmsg/recvmsg, etc.



B V7R WMERE
Lacked Features

e IRAND IP 7RLRA%Z15%
Obtain the IP addresses of the host

 sendmsg/recvmsg



RARD IP 7RV A

|IP Addresses of the Host

o Socket.ip_address_list
#=> [#<Addrinfo: 127.0.0.1>,

#<A0
#<Ao

#<Ao

C
C

C

rinfo: 221.186.184.67>,
rinfo: ::1>,
rinfo: fe80::211:43ff:fefd:66%eth0>]

e |IPv4 D UDP THRETRLRAEEFBIDICHE

Required for destination address of IPv4 UDP

 IPv6 DEHEIEDFIRTICEFEZS

Usable to determine IPv6 connectivity



IPv4d @ UDP T34 KL A

Destination Address of IPv4 UDP
TILFR—ABED UDP H4—/\

UDP

server on multi homed environment

e IP7RLAREICVYTYN2YES>T bind 95

cre

ate and bind for each IP address

o NNy hDEEIFEIBLIZV Y IDOFIBAT S
The destination of a packet can be determined by
socket

* RS

S EBIFLY Ty M DSITD

Reply using the socket which message arrives

EDEETITITD Ay E— DI D

* RS

The source of the reply will be the destination of
original message



IP 7RLRAZB5AHE
How to obtain IP addresses
o BRIRDOIRELTINTLIVRL
No standard, sigh
« ERAE
Implementation

- getifaddrs: BSD/OS, FreeBSD, NetBSD,
OpenBSD, DragonFly BSD, MirOS BSD,
GNU/Linux, MacOS X, AlIX

- SIOCGLIFCONF: Solaris
- SIOCGIFCONF: 4.3BSD (No IPv6)
- GetAdaptersAddresses: Windows




sendmsg/recvmsg

o MEINT—4%=%ITEHES send, recv
send and recv with ancillary data

o MBI T—4:

ancillary data:

- rights: file descriptor passing

- time stamp: When UDP packet arrived?
- credential: Who sends the packet?

- destination address

- [Pv6 TWAWADDI DD
Extensively used with IPv6



Ruby € sendmsg/recvmsg
sendmsg/recvmsg on Ruby

« Socket::AncillaryData CTH#BIT—4%3KIR
New Socket::AncillayData class

e Addrinfo.udp("0.0.0.0", 9999).bind {|s|
s.setsockopt(:SOCKET, :TIMESTAMP, 1)
P S.recvmsg
] request packet arrival time
H=>
["a", #<Addrinfo: 127.0.0.1:50309 UDP>, O,

#<Socket::AncillaryData: INET SOCKET TIMESTAMP
2009-07-1500:50:11.793562>]

packet arrival time



IPv6 TEIZLEZT7RLADSIRE
Reply from dest. address in IPv6

e |IPV6 PKTINFO %A{#

e Addrinfo.udp("::", 9999).bind {|s|
s.setsockopt(:IPV6, :RECVPKTINFO, 1)
msg, src, flags, *ctls= s.recvmsg
p [msg, src, flags, *ctls]

s.sendmsg(msg, O, s‘m\receive pktinfo

> specify pktinfo

request pktinfo

q:.:Ha—J

a",
#< Addrlnfo [::1]:55150 UDP>, O,
#<Socket::AncillaryData: INET6 IPV6 PKTINFO ::1 lo>]
I 21 D/INTYRD lo A1V —Tx—RICEIE
The packet which dest. address is ::1 is
arrived to lo interface

[r—



7 aM3JLIEEKEF UDP H—/N

Protocol Independent UDP Server

 Socket.udp_server_loop (MDEE:

The implementation of udp_server_loop

e IPV4 I IP PRLARAEBICYTY RN E{ED
Create a socket for each IP address for |IPv4

e IPv6 1Z IPV6 PKTINFO A{#S
Use IPV6 PKTINFO for IPv6

e BIFELLETVRLADGIREZT S
Reply from the destination address




=)

Summary



o= (1)
improvement (1)

o« FTLWLWAYwWR:
New methods:

Socket.tcp BasicSocket#local_address
Socket.tcp_server_loop BasicSocket#remote_address
Socket.tcp_server_sockets BasicSocket#connect_address
Socket.unix BasicSocket#sendmsg
Socket.unix_server_loop BasicSocket#sendmsg_nonblock
Socket.unix_server_socket BasicSocket#recvmsg
Socket.accept_loop BasicSocket#recvmsg_nonblock
Socket.ip_address_list BasicSocket#getpeereid

Socket#ipvoeonly!

c FTLLWISR:
New classes:
- Addrinfo
- Socket::Option
- Socket::AncillaryData



tE (2)

improvement (2)
e FIERERICRITDITBLDICLT::

More succinct arguments:
Socket.new(Socket::AF_INET, Socket::SOCK_STREAM, 0)

—>Socket.new(:INET, :STREAM)

INAFN)ESYT (BioEFERHR):

Change binary to object (bit incompatible):
udpsock.recvirom(100)

H=>

["a", "¥x02¥x00¥x98r¥x7F¥x00¥x00¥x01¥x00¥x00
¥xOO¥xOO¥xOO¥xOO¥xOO¥xOO"]

[" ", #<Addrinfo: 127.0.0.1:39026 UDP>]



=)

Summary

« 7ORIJLIERFHEN LD o1
More Protocol Independent

e Socket BMFEWVPT L7
Easier Socket class

e OS DWAARKBEZEADLDICIRD/
Support various OS features

 Socket::Option & (X IPv6 ERE{R AR EF
Socket::Option, etc. are useful regardless of
IPv6
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