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weclient(String host, String file){
try {
s = new Socket( host , 80 );
in = new DatalnputStream(s.getlnputStream());
out = new PrintStream(s.getOutputStream());

String str=null ;
out.printin("GET " + file + " HTTP/1.0");
out.printin();

while((str = in.readLine()) '= null){
System.out.printin(str);

}

} catch (Exception e){
System.err.printin("Exception(new 3) : "+e);

¥
}
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Networked Virtual Environments

NPSNET |}
m Networked virtual environments
(Net-VE)

|
|
(Sandeep Singhal, Michael Zyda, “Networked

Virtual Environments: Design and
Implementation”, Addison-Wesley, Sep.1999)

Final Fantasy Xl
(c) SQUARE



(bits/s)

UDP avatar 12K X n
(30fps)
UDP audio Interactive
stream 64K xn Real-time
UDP video 10M
UDP stream Non-
With depends interactive
Playback Real-time
TCP control .
data 7K X n Reliable
TCP bulk Best Effort
data depends or Deadline

Delivery




Bandwidth | Pkt Size | Inter-Pkt

Game (kbits/s) (bytes) (msec)
Warcraft 5 49 200
Madden NFL 14 77 7h
Unreal Tournament 67 75 A5
Second Life 775 1027 9
m Second Life

® Bandwidth use 10x-100x

m Packet sizes 15x-20x

m Packets sent 3x-20x

m Traffic Analysis of Avatars in Second Life by James
Kinicki and Mark Claypool

= NOSSDAYV 2008



m On Latency and Player Actions in Online
Games

= By Mark Claypool

m 2003-2006
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Networked Virtual Environments

(Military Simulations) (Online Gaming)
(Collaborative Virtual Environments)
el S
e B e
o 80 e o
Nintendo64/64DD GameCube
H 2000 Dreamcast PlayStation2
Xbox
m 2007 World of Warcraft 800
1,000,0007?
50,000
3,000
10 Supported Players
1980°s 1990 1995 ZObO ‘ ‘ ‘
| | | | | | | | | | | | | | >
I [ [ [ [ I [ [ [ [ I [ [ [
MUDs (1980°s) . Everquest
- MiMaze
SGI Dogfight (1985) Diablo ||
Amaze (1985) Marathon Quake
Phantasy Star Online WARCRAFT Il
Battle.net
- Anarchy Online
XPilot Diablo
Empire Earth
HoloMUCK Virtue Fighter 2
DOOM Honeycomb world
Ultima Online
PlayOnline

Age of Empires
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P2P

u P2P
m SCAMPI Area of Interest

m DHT
m Distributed Hash Table

m SKYPE P2P



Y. Kawahara, H. Morikawa, and T. Aoyama
" A Peer-to-Peer Message Exchange Scheme for Large-Scale Networked Virtual Environments "
Telecommunication Systems, vol. 25, no. 3-4, pp.353-370, March-April 2004.
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SCAMPI

m SCAlable Multiuser community Place on the
Internet

m 3D chat application software using Peer-to-Peer
technology
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Skype 4 games(1)

® Mannheim Tonio Triebel
B NetGames 2007

= P2P

m Skype API




Skype

m P2P P
|
m \oice video, text
chat
m API

= An Analysis of the Skype
Peer-to-Peer Internet
Telephony Protocol

= Salman A. Baset and
Henning Schulzrinne

Skype login

Server

Message exchange
with the login sarver
during login

® ordinary host

. sUper node

nedghbour relationships in the
Skype network
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m A long term study of a popular MMORPG
= Wu-chang Feng Netgames 2007
= EVE Online
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Ubiquitous
Computing
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m GPS

= Mapion
B au Smart Sports Run&Walk

@ Human Packman

= by Mixed Reality Lab of National
University of Singapore

m 2004

a
Status: Normal
Position:Lat -6.3900n -273
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m Web

m REST
(Active Proxy)

m Active Proxy

= API
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