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PART A — (10 x 2 = 20 marks)

1. Tist anj} two key differences between complex systems and miéroprocessors.

o 2 What 1s the purpose of system architecture design in embedded system

T development'?
3 : Li.s't' the tWO Vers.i(.)i.:ts of 'the. ARM afchitééturé.
4. 'Ménfio'.zl.: tHe fﬁﬁctio’n'of a tirer unit ia microcontrollers.
5 .O&t]'ilné the 'r'sie of the bootloader in an .embedded system.
g W.};sf:is..i;ﬁs.p.ierose of using the dataflow model in embedded pro%gféxhé;?.
7. C'o..rﬁ;sar.e.ﬂard .an'c.l soft real-time systems. B |
3. Write the éonseﬁt of rédﬁndancy in fault tolerance.
9. Write the méiﬂ .;JIu'rlﬁ.oése .of an operating s’ysteni ina compufiﬁ'g'sysisefn';

10, Why s priofity‘.based. "s'cheduhng used in real-time systems?
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PART B — (5 x 13 = 65 marks)

Compare and contrast different design methodologies commonly used in
embedded system design. Discuss the advantages and disadvantages of
each approach. (6+7)

Or

Analyze the design challenges and solutions for a model train controller.
Discuss how this example illustrates the general principles of embedded
system design. . = (6+7)

(iy  Analyze the integrated peripheral features of the LPC214X family
~ and their advantages for embedded system design. {7)

(i) Ihtefpre.t_' 'h"o'w ARMS "Thumb-2 instruction set improves
- performance and code density with a practical example. {6)

Or

6] | Analyze how different peripherals like UART, SPI, and I2C can be

used together in a microcontroller-based system. {7)

(i)  Apply the concept of timer interrupts in an ARM microcontroller to
create a real time clock application. {6)

Analyze the process of assembly, linking, and loading in embedded

system development, and discuss how each step affects’ the final

executable. L o S (6+7)
SN

Analyzé the different methods available for performanbe: analysis in

embedded systems, including profiling and benchmarking.

Analyze thé structure of a real-time system used in an industrial
automation scenario. {hscuss the key components and their interactions
within the system.

Or

Discuss the task assignment and scheduling strategies for a real-time
operating system (RTOS) in a flight control system. [lustrate with
examples.
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Design a multirate system for a home quf:omatlon system that

controls lighting, temperature and security. iy

Analyze the advantages and disadvantages of preéﬁipt‘i’vé. e

scheduling in an RTOS used for medical device monitoring. (6)

Or

Arialee’ the rolé of an operating system in managing hardware and

software resources in a medern smart phone. ()

Evélﬁéte' the differences between a general-purpose operating
system and a real-time operating system (RTOS). (6)

. PART C-— (1 x 15 = 15 marks)

Imagine that you are 'ta;_sk.éd' with designing an embedded system for a
smart irrigation controller. This system will monitor soil moisture levels
and automatically activate sprinklers based on pre-defined settings.

W
iy

Gy

Describe the design process for this embedded system. (5)

Summarize the stepé‘ involved, from requirement analysis to quality
assurance techniques. )

Identify the key perfdrrhance metrics you would consider during
platform-level analysis for this application. (5}

Or

Desig.n and éh.alyze an embedded program for a smart agricul'ture'system
that monitors and controls irrigation, soil moisture, and temperature.
Consider the following aspects:

@

(i)
Gii)
(iv)
)

(vi)

(vii)

Key éémpbllén'ts én& their roles in the system.

Sultable modei of programmmg and why?

Compllatlon techmques and. potential challenges.

Perfm mance analy%m metucs and optimization strategies.
Enez‘gy and pOWBL consumptlon ana1y51s and optimization.
Strategles for mlmmizmg program size.

Comprehenswe vahdatlon and teqtlng plan to ensure rehablhty and
regulatory comphance [T S




