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Mobile IPMobile IP What is Mobile IPWhat is Mobile IP

��A.K.A  A.K.A  IP MobilityIP Mobility

��To solve data transfer and To solve data transfer and 
communication in different subnet communication in different subnet 
and network environment and network environment 

��Using one IP address to roam Using one IP address to roam 
over whole worldover whole world
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Mobile IPMobile IP Home Agent ProcessesHome Agent Processes

Mobile IPMobile IP ImplementationImplementation

Linux Linux OpenAPOpenAP ProjectProject

Helsinki University of Technology Helsinki University of Technology 
Dynamics Mobile IP ProjectDynamics Mobile IP Project
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Mobile IPMobile IP Access Point Access Point 
SpecificationSpecification

U.S. Robotics 2450 SeriesU.S. Robotics 2450 Series
AMD AMD ElanElan SC400 MicroprocessorSC400 Microprocessor
RealteckRealteck RTL 8019AS Ethernet Controller RTL 8019AS Ethernet Controller 
USR Wireless PC CardUSR Wireless PC Card
Flash Flash ---- 1 Megabyte 1 Megabyte 
RAM RAM ---- 4 Megabytes4 Megabytes

Mobile IPMobile IP
AP Hardware SpecificationAP Hardware Specification

AMD Elan SC400 
Microprocessor

AMD AMD ElanElan SC400 SC400 
MicroprocessorMicroprocessor

Flash 
1 Megabyte 

Flash Flash 
1 Megabyte 1 Megabyte 

RAM
4 Megabytes

RAMRAM
4 Megabytes4 Megabytes

Realteck RTL 8019AS 
Ethernet Controller 
RealteckRealteck RTL 8019AS RTL 8019AS 
Ethernet Controller Ethernet Controller 

USR Wireless 
PC Card
(802.11b)

USR Wireless USR Wireless 
PC CardPC Card
(802.11b)(802.11b)

RS232 Serial PortRS232 Serial PortRS232 Serial Port
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Mobile IPMobile IP How to flash an APHow to flash an AP--11

2 Megabytes2 Megabytes
MagicRAMMagicRAM
Industrial Industrial 
PCMCIA PCMCIA 
SRAM SRAM 
Memory card.  Memory card.  

Mobile IPMobile IP How to flash an APHow to flash an AP--22

Unscrew the antenna and take off the cover. 
Then Loosen the wireless card
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Mobile IPMobile IP How to flash an 3How to flash an 3

Remove the wireless card

Mobile IPMobile IP How to flash an APHow to flash an AP--44

Insert the flash card
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Mobile IPMobile IP How to flash an APHow to flash an AP--55

Short "the jumper"

Mobile IPMobile IP ChallengesChallenges
��Code size and ruining spaceCode size and ruining space

��Need to include other dynamic link library Need to include other dynamic link library 
and configure fileand configure file

��Library compatibility issueLibrary compatibility issue

GMP Library 3.3.1 GMP Library 3.3.1 vsvs 4.0.1 4.0.1 vsvs 4.1.14.1.1

��Unexpected flash crash Unexpected flash crash 

��Kernel support issueKernel support issue
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Mobile IPMobile IP
Code Size OptimizationCode Size Optimization--11

��Only 1MB FLASH Only 1MB FLASH 

��Only 4MB RAMOnly 4MB RAM

��The necessary space for The necessary space for OpenAPOpenAP
source is 700K flash, 3M for RAM source is 700K flash, 3M for RAM 
(1M for running,2M for (1M for running,2M for ramdiskramdisk))

��Goal 300K for flash (1M for ram)Goal 300K for flash (1M for ram)
Size Does 

Matter
Size Does Size Does 

MatterMatter

Mobile IPMobile IP Code Size Optimization Code Size Optimization --22

��Remove unnecessary source codes Remove unnecessary source codes 

��Remove unnecessary librariesRemove unnecessary libraries

��Compiling with size optimization Compiling with size optimization ––OsOs

��Recompiling dynamic library Recompiling dynamic library 

��Using Using uClibcuClibc for compiling for compiling 
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Mobile IPMobile IP Code Size Optimization Code Size Optimization --33
GCC GCC vsvs uClibcuClibc ((dynhaddynhad ))

Original Source Original Source 
Code (Code (gccgcc ––O2)O2) 512K512K512K

New Source New Source 
Code (Code (gccgcc ––O2)O2) 450K450K450K

New Source New Source 
Code (Code (gccgcc ––Os)Os) 305K305K305K

New Source Code New Source Code 
((uClibcuClibc ––O2)O2) 146K146K146K

New Source Code New Source Code 
((uClibcuClibc ––Os)Os) 130K130K130K

293% Improvement293% Improvement

Mobile IPMobile IP VSZ Size Optimization VSZ Size Optimization --44
GCC GCC vsvs uClibcuClibc ((dynhaddynhad ))

New Source New Source 
Code (Code (gccgcc ––O2)O2) 1712K1712K1712K

New Source New Source 
Code (Code (gccgcc ––Os)Os) 1720K1720K1720K

New Source New Source 
Code Code 
((uClibcuClibc ––O2)O2)

564K564K564K

New Source New Source 
Code Code 
((uClibcuClibc ––Os)Os)

556K556K556K
210% Improvement210% Improvement

Original Original 
Source Code Source Code 
((gccgcc ––O2)O2)

1748K1748K1748K
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Mobile IPMobile IP Demo Demo 
Registration and DiscoveryRegistration and Discovery

Mobile IPMobile IP Demo Demo 
Registration and DiscoveryRegistration and Discovery
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Mobile IPMobile IP Trouble ShootingTrouble Shooting from from 
Kernel Support IssueKernel Support Issue

��Original Original OpenAPOpenAP Linux kernel  doesnLinux kernel  doesn’’t t 
support AF_LOCAL socket protocol. support AF_LOCAL socket protocol. 

��The home agent used UNIX domain The home agent used UNIX domain 
sockets protocol to communicate through sockets protocol to communicate through 
their API interfaces. their API interfaces. 

Mobile IPMobile IP Kernel Support IssueKernel Support Issue
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Mobile IPMobile IP Kernel Support IssueKernel Support Issue

Mobile IPMobile IP ConclusionConclusion

��Programming on Embedded System is Programming on Embedded System is 
time consuming time consuming 

��Tries and errorsTries and errors

��CompatibilityCompatibility

��Size does matterSize does matter
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Mobile IPMobile IP Q & A:Q & A:

Mobile IPMobile IP Q1: WhatQ1: What’’s the s the 
difference between difference between 
DHCP and Mobile IPDHCP and Mobile IP

��DHCP will change your current IP DHCP will change your current IP 
addressaddress

��DHCP will no effect for a mobile DHCP will no effect for a mobile 
node get datanode get data

��Using DNS scheme get a permanent Using DNS scheme get a permanent 
location address for a client to request location address for a client to request 
data from a mobile node data from a mobile node 
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Mobile IPMobile IP Q2: Why Mobile IP? Q2: Why Mobile IP? 
Is Better than DHCPIs Better than DHCP

��Mobile IP get permanent IP addressMobile IP get permanent IP address

��Mobile IP support realMobile IP support real--time mobile time mobile 
streamingstreaming


