
Principles of Real-Time 
Programming

www.eecs.berkeley.edu/~cm

Christoph M. Kirsch 

UC Berkeley

EMSOFT 2002



© 2002  C. Kirsch   -2-

Sequential Programming

Model

Program

Code

Machine

implement

compile

execute

verify

validate

test



© 2002  C. Kirsch   -3-

Composability and Type Safety

Model

Procedure 1

Executable

Machine

Object CodeObject Code

Procedure N…

…
compilecompile

link

Program

execute



© 2002  C. Kirsch   -5-

Embedded Programming

Model

Code

Machine Scheduler

Ordering

Reactor

Event

Embedded Program

compile

execute applyhandle

schedulability
analysis

typically
hand-coded

sorttrigger



© 2002  C. Kirsch   -7-
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Credits

• Synchronous Programming:
• Esterel
• Lustre
• Signal
• and many more

• Scheduled Programming:
• Real-Time Operating Systems
• Real-Time Scheduling Theory
• Real-Time Communication Protocols

• Classical Compiler Technology:
• Modular/Incremental Compilation
• Abstract Machines


