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PEEC 5405
Special Examination — 2012

EMBEDDED SYSTEMS
Full Marks - 70 &

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : 2x10

(@)

(b)

Explain how you would classify embedded systems in terms of the
complexity and system performance requirements.

Embedded systems are domain and application specific and are built around
a central core. What are the categories of the cores of the embedded
systems ?

What do you understand by onboard communication interface in respect
of an embedded system ? Name at least two on board communication
interfaces you are familiar with.

Name four important non-operational quality attributes of an embedded
system.

What do you understand by CAN bus ? Explain how it is deployed in
automotive embedded applications.

What are the limitations of high level language based embedded system
development ?

Both iteration and recursion is used for implementing certain operations
which are self repetitive in some form. Write the benefits and drawbacks of
recursion.
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(h)  Summarize various properties of process and threads.
(i)  What do you understand by priority-based scheduling ?

() Test whether the following tasks are schedulable on a single processor
using Rate-Monotonic (RM) scheduling by applying both necessary and
sufficiency test.
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2. (a) Name the four distinct components that can compose a serial data frame.
Describe the function of each. 4

(b) Design a simple automatic tea/coffee vending machine based on FSM model
for the following requirements :
The tea/coffee vending is initiated by user inserting a 5 rupee coin. After
inserting the coin, the user can either select “COFFEE” or “TEA” or press
“CANCEL” to cancel the order and take back the coin.. 6

3. With the help of a suitable block diagram explain the process of conversion of
high level language to machine language in an embedded system. 10

4. (a) What do you understand by data flow model? Explain with the help of a
suitable example. 5

(b) Three processes with process IDs P1, P2, P3 with estimated completion
time 10, 5, 7 milliseconds respectively enters the ready queue together in
the order P1, P2, P3. Calculate the waiting time and Turn Around Time
(TAT) for each process and the Average waiting time and Turn Around Time
(Assuming there is no I/O waiting for the processes). 5

5. (a) Astudentis arguing that polling-based I/O programming is more efficient
than interrupt-based I/O programming because the latter one has the over-
head of saving and restoring registers. Make your argument for or against

- this statement. 4
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(b) Draw ablock diagram of a processor, memory, and peripheral connected
with a system bus, in which the peripheral gets serviced using fixed inter-
rupt. Assume servicing moves data from the peripheral to the memory. Show
all relevant control and data lines of the bus, and label component inputs/
outputs clearly. Use symbolic values for addresses. For example the
address in the peripheral where the data is located might be given the
symbolic name, dataP. Provide a timing diagram illustrating what happens
over the system bus during the interrupt. 6

6. (a) Write down some of the main classes of algorithms proposed for scheduling
real-time tasks. 5

(b) Explain semaphores in the context of real-time systems. 5

7. (a) Explain how asynchronous receiver usually synchronizes with an incoming
asynchronous data signal. 5

(b) What is the difference between “simulation-based validation” and “formal
verification” in terms of the size of the design they can handle and
completeness of validation (i.e., 100% correctness) ? Just indicate who is
better in which category, no explanation is required. 3

{c) Whatis the advantage of polymorphism, when programming using C++? 2
8.  Write short notes on any two of the following : 5x2

(a) EmbeddedC

(b) RT Linux

(c) UML

(d) Contextswitching.
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