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Lecture notes will be available on the information board no 
later than 48 hours before the corresponding lecture. 

•  Construct concurrently executing software for real-time 
applications that interface to input/output units such as 
sensors and actuators.  

•  Describe the principles and mechanisms used for designing 
real-time kernels and run-time systems.  

•  Describe the mechanisms used for time-critical scheduling 
of tasks.  

•  Apply the basic analysis methods used for verifying the 
temporal correctness of a set of executing tasks. 
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1.  Construction methods for real-time systems 
–  Specification, implementation, verification 
–  Application constraints: origin and implications 

2.  Programming of concurrent real-time programs 
–  Task and communication models (Ada95) 
–  Low-level (I/O and interrupt) programming (Ada95) 

3.  Verification of system’s temporal correctness 
–  Fundamental scheduling theory 
–  Derivation of worst-case task execution times 

–  Design of high-performance computer systems 
–  Design of logically correct programs 
–  Distributed computations in multiprocessor systems 
–  Complexity theory for scheduling algorithms 
–  Scheduling in overloaded systems 
–  ...  

Presented in advanced course EDA421  
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J. Stankovic, “Misconceptions of Real-Time Computing”, 1988 

“A real-time system is one in which the 
correctness of the system depends not only on the 
logical result of computation, but also on the time 

at which the results are generated”  
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Target 
environment 

Application software 

Hardware architecture 

Run-time system 
S 

S 

S 

A 

A 

Operator 
panel 

Operator 
display 

 Administrates scheduling 
and communication between 

executing tasks 

Implementation 

Specification 

 How should it be done? 

 What should be done & 
 When should it be done? 

Can it be done with the 
given implementation? 

New design! 
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Reliability 

Sampling rate 

Response time 

Resources 

Replication 

Periodicity 

Deadline 

Locality 
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•  requires an unreasonable amount of time for testing 
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