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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)

a) What does it mean by data-driven and control-driven concurrency?
b) Give an example for each of them.

@p)

Give an example and show how determinism is lost with a GALS model as opposed to a syn-
chronous FSM.

(2p)

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.

(p)

How does a discrete event simulator work?
[ustrate by a flow-graph.

(3p)
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6.

10,

11.

12.

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 datafiow model. Show a static sched-
ule for this new model.

(3p)

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

@p)

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

How does this differ from the design flow for a platform definition?
(2p)

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

Zp)

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 eyclic scheduling? What is bad?
p)

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?

¢) 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)



