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Introduction

FlexCup
Enable on fly reinstallation of software 
components in TinyOS-based sensor 
nodes.
Is able to reconfigure, exchange or 
reinstall parts of an application.
Two phases

Code generation phase.
Linking phase
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FlexCup generates meta-data that 
describes the compiled compnents.
Meta-date

Place the new component inside the 
application.
Relink function calls.
Address binding of data.
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Component Generation
TinyOS applications consist of a set of 
system and application component that 
are ‘wired’ to generate a running 
program.
It is hard to replace only a part of the 
compiled program.
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nesC 1.2 allows compiling a set of 
nesC components into a separate 
object file , called binary component.
Ex. 

Radio communication.
applications components.
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Meta-Data Generation
Three parts

Generic program information.
Program-wide symbol table.
Relocation table.
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Optimization
Symbols in the symbol and relocation 
tables are identified by a two-byte id.
Compress the size of the relocation 
tables by combining entries with the 
same id .
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Runtime Linking
Storage of code and meta-data
symbol table merge
relocation table replacement
reference patching
Installation and reboot
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Runtime Linking
Storage of Code and Meta-Data

FlexCup Basic
Transfers the whole binary components and its 
meta-data.

FlexCup Diff
Only transfers the incremental changes 
between the new binary component and the 
one already stored on the node.
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Symbol Table Merge
Combine the existing program symbol 
table with the newly received symbol 
data.
Needs to calculate the storage of the 
variables in data memory and needs to 
set the symbol addresses accordingly.



FlexCup

Relocation Table Replacement
Reference Patching

Going through the entries of the 
relocation tables of all components.
Checking whether any of the references 
needs to be updated.

Installation and Reboot.
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