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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.
c) Why is the proposed design flow better than the traditional one?

(3p)
2. &) What does it mean by data-driven and control-driven concurrency?
b) Give an example for each of them.
(2p)
3, a) Formulate the synchrony hypothesis for FSMs. What does it imply?
b) Under which assumptions can we correctly implement a synchronous FSM model?
2p)

4. a) Are Petri Net models deterministic?
b) Consider the model in Fig 1a). Starting with the marking in the figure, which is (are) the
possible next state(s) of the model? Can the state § eventually be reached? Is it guaranteed to
be reached?
¢) Consider the model in Fig. 1b). Can the state S eventually be reached? Is it guaranteed to
be reached?

(3p)

S S

Fig. 1a Fig. 1b

5. 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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6.

10.

1.

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)

We have introduced Systems on Chip with a dynamically reconfigurable datapath; this
datapth can be reconfigured to act as an accelerator for the actual program running on the
processor. What are the main steps for compiling the source code for such a system? What
will result as the outcome of this compilation?

(Zp)

Tllustrate by a diagram the trade-off energy consumption vs. flexibility for ASIC, FPGA,
ASIP, and general-purpose processor.

@p)

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

(Z2p)

We have introduced three particular policies for shut-down with Dynamic Power
Management: time-out, predictive, and stochastic. Describe the main characteristics of each.
Compare.

(3p)

What is good with static cyclic scheduling? What is bad?
(2p)

a) What is the basic principle for task scheduling on DVS processors?

b) What is the problem if we consider particularities, concerning power consumption, of
individual tasks?

c¢) How do we solve the problem that only discrete voltage levels are available?
d) Discuss what the problems are if leakage energy is ignored.

(3p)



