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1. a) Describe, using a flow graph, the design flow of an embedded systems, from an informal
specification to fabrication.

b) Give short comments on the design steps which belong to the system-level.
¢) Why is the proposed design flow better than the traditional one?
3

2. a) Formulate the synchrony hypothesis for FSMs. What does it imply?
b) Under which assumptions can we correctly implement a synchronous FSM model?

(2p)

3. Consider the synchronous dataflow graph depicted below.
a) Find the (minimum) number of firings, for each task, during one period.
b) Elaborate a static schedule (a sequence of task executions that can be repeated in a cycle)

¢) What is the total buffer space needed (in number of tokens) if (1) the buffer space on the
different links is shared; (2) the buffer space on the different links is NOT shared.

(3p)

4. Define Kahn process networks and synchronous dataflow models.
Give an example of a Kahn process network. Show that it cannot be statically scheduled.

Adjust the example such that it becomes a synchronous dataflow model. Show a static sched-
ule for this new model.

(3p)
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5. The figure below represents a Petri Net model for two processes, a producer and a consumer,
which are communicating through a buffer; the buffer is represented by place B.

a) Is this Petri Net model bounded?

b) How large is the buffer?

¢) Which transitions are enabled in this state of the model and why?

d) Draw a similar model in which the buffer has a dimension of four slots.

(3p)

6. What is the problem with discrete event simulators and zero delay components? How can it
be solved?

Illustrate by an example.
(p)

7. Timed automata are a particular (the simplest) form of hybrid automata. Give an example of
a timed automata model of your choice. Explain the model. Specify the same model as
hybrid automata.

(2p)
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10.

11:

12.

What does it mean by an Application Specific Instruction Set Processor (ASIP)?
We have discussed five dimensions of specialization for ASIPs. Which are those five?
Comment on each of them.

(3p)

Describe a simple design flow for processor specialization. Illustrate also by a figure.
Comment on the design tools you need.

(2p)

What does it mean by IP (core) based design? What types of cores can you choose from?
Comment on each of them.

(2p)
a) Formulate the scheduling problem for a set of real-time tasks.
b) What does it mean that a task set is schedulable?
¢) What does it mean by preemptive and non-preemptive scheduling?

(2p)

Show that, if leakage is ignored, it is possible that, by over-reduction of the supply voltage,
the total energy consumption is increased. Use diagrams to explain.

(p)



