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Note: Answer for FIFTY marks.

Marks
OBE

CO RBT
1.(a) Explain the various design metrics of an embedded system. [5] CO2 L2
1.(b) Explain Embedded C language program elements. [5] CO5 L1

2. Explain the software hardware trade-off. Give the advantages of
software implementation and hardware implementation.

[10] CO4 L2

3. Explain three main design technologies. How are these helpful
to designers?

[10] CO4 L1
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4.(a) What is a re-entrant function? List the rules to check if a func-
tion is re-entrant or not.

[6] CO5 L1

4.(b) Differentiate functions and macros. [4] CO5 L1

5. Explain Round Robin architecture with interrupts with the help
of its pseudo-code. Also discuss the drawbacks of this architec-
ture.

[10] CO5 L2

6. Define the following data structures used in C. When can they
be used? Give examples for each i) Queue ii) Stack iii) Array iv)
Tree.

[10] CO5 L1

7. Explain the RTOS task scheduling models. [10] CO5 L2
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Design metric competition -- improving one 
may worsen others

• Expertise with both software 
and hardware is needed to 
optimize design metrics
– Not just a hardware or 

software expert, as is common

– A designer must be 
comfortable with various 
technologies in order to choose 
the best for a given application 
and constraints

SizePerformance

Power

NRE cost

Microcontroller

CCD preprocessor Pixel coprocessor
A2D

D2A

JPEG codec

DMA controller

Memory controller ISA bus interface UART LCD ctrl

Display ctrl

Multiplier/Accum

Digital camera chip

lens

CCD

Hardware

Software
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Time-to-market: a demanding design metric

• Time required to develop a 
product to the point it can be 
sold to customers

• Market window
– Period during which the 

product would have highest 
sales

• Average time-to-market 
constraint is about 8 months

• Delays can be costly
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