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b) Take a stand on the following propositions (frue or false), and motivate your answer:

1) A real-time operating system may tolerate program design faults by redundancy
in time, i.e. a scheduling algorithm that runs a process again if the first run of the
process fails.

2) Simulation of the design of a program can be used to eliminate all requirements
faults.

3) Voting systems (e.g. triple modular redundancy) can be used to tolerate transient
faults but not permanent faults. ‘

4) A method for fault forecasting is to build in adaptive load control in the design of
the system.

(4 points)

¢) Describe four functions in a real-time operating system that need to be implemented in a
different manner from an ordinary operating system.
(4 points)

Q3: Design

a) Describe two approaches that provide higher assurance for a system to meet its
functional and extra-functional properties. For each approach/method describe
whether it is addressing issues at hardware, system software, program
development, or application modelling and whether it is addressing functional or
extra functional properties.

(4 points)
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Notation for Tasks/Processes
- C - Worst-case-execution time of the task
- B - Worst-case blocking time
+ N - Number of tasks in the system
e T - Minimum inter-arrival time (period) of task
+ R - Worst-case response time of the task
Schedulability test Rate Monotonic algorithm:
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Response time analysis
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. Where hp(f) contalns the tasks that have a higher priority than task i
. Solved using recurring equations:
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