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|mplementation of UDLR

Feed Receiver
gated gated
I
1 Y
ip_input() grel nput() ip_o!tput() ip_output()
ip_input()
A | |
et he _illnpul () *
i ether_input() ether_output() egr‘gs‘;‘:;ﬁ‘:(t)o
et*e_outpAllt() ¢ I—
eth_dart() eth intr() eth_start() eth intr()

\ | i
TTerrectriaI Link (BDL)T

Satellite Link (UDL)

|mplementation of BCE layer on FreeBSD-2.2.6



NCU Test Bench

e From LAN to Satdlliteto LAN

N
S
N
S
S
N
S
N
S —_—
N
N
N
N
S
N
S
S
N
S
AN
{ ]

N e, g
S ey
S, e ,;;;/

I I I
L.:" Lo an 2
S T v,
Bl L0 L IR S
Ry

-_— —
Internet Application Internet Application



Research Test bench

Internet Application




Characteristics of the test bench

* Flexible and dynamic topology
« Ubiquitous installation
e Multicast transmission

 to promote related efforts towards
achievement of the international
Information infrastructure



Bandwidth Efficiency

 Information Sharing through :
— WWW, USENET news, teleconferencing

 Efficiency of Bandwidth
— National cached servers
— datalinks with data compression
— alternative link installations

— Install testbed network to evaluate different
approach



Research Topics

|nfrastructure Research
TCP Application Solution
Link Backup Coordination
Application Based Routing

Weather Monitoring and Link Bit Rate
Control

Global Testbed
Multicasting



Research Topics

Long round-trip delay (hop)
— from 250 ms(GEO) to 5 ms(LEO)

Application aware
— datagram
— phone, real time video

Ubiquitous
— Interconnect with wired and wireless LAN

Internet Connection
GPS, Location Management



Point-to-point Architecture

Point to Point

Remote

office




Point-to-point Architecture

e suitable for point to point connection with a
long distance

e use MCPC (Multiple Channel Per Carrier )
e Fixing trunk



Star Architecture

STAR
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Remote




Star Architecture

 use Control Hub to be the system control
center

e Use TDM & TDMA



Mesh Architecture

Remote
office




Mesh Architecture

e takethe Center Hub and Terminalsto be the
same

 fully Meshed
— SCPC : Single Channel Per Carrier

e use DAMA (Demand Assigned Multiple
Access)



TCP Solutions

o Adapt aversion of TCP

— TCP-SACK, Persistent TCP connections
o Gateway ~ Specia function

— Split-TCP

— TCP spoofing
e Application

— open more than one TCP connections

— Cache



TCP/IP Throughput on Satellite Link

o TCP throughput

TCPWindow Size[Byte]

Throughput[Byte/s] =
ghput[Byte/s] RTT (Round Trip Time) [S]




TCP/IP Throughput (cont.)

 Evauation of TCP performance
— FreeBSD-2.2.6 platform for both server and client
— Fig. 3 show the measurement result
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Fig. 3: Throughput of File Transfer



Application Based Routing

Applications with bulk data transfer could be used
effectively

| nteractive operation might be suitable for
Satellite

RTT (Round Trip Time) makes significant impact
on operation of application
Client Server Analysis

— most of the traffic isfrom server to client

— short request message
— viaterestrial links with short delay

Application based routing



Weather Monitoring and Link Bit
Rate Control

e Ku band compared with C-band
— |less interference
— more rain attenuation

— may be down in case of heavy rain
e 3DB, 20 mm/hour rain
» we could decrease 2 Mbps to dower rate (256kbops)
 the more rain, the slower link bit rate
 avoid connectivity loss
 automatic bit rate controller



Link Backup Coordination

o |f the connection to Gateway In U.S. IS
down ?

— Will lose the Internet connection

— for backup connectivity through Satellite
— strategies and requirements are not clear
— design experiments



NCU Integration Plan

%

Distant Learning

1N

@

Wireless Broadband
Network (LMDS)
for Multimedia

ATM campus
Infrastructure




QoS and Multimedia Traffic Support

Adaptive Mobility

Algorithm Unpredictable
channel

by QoS

Requirement by QoS

Information




Figure 1: Wireless Network Infrastructure
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Sat el

1. Intelligent Router

2. Re-Multicast Server

3. Reservation Protocol

4. Audio Broadcasting System
5. Dif-Serveand In-Serve

6. Direct PC Experiments

. B Fvomzoy, Yveprti
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