Desighing Microprocessor and Embedded System
Architectures
Part 1: Dialogue

Scenario: A Computer Engineer is designing and developing microprocessor
and embedded system architectures with a colleague.

Characters:
. David (Computer Engineer)
. Lisa(Colleague)
Dialogue:

David: We need to finalize the instruction set architecture (ISA) before
moving forward with the microprocessor design. Have you reviewed the
requirements?

Lisa: Yes, | have. We need to ensure efficient register allocation so that
frequently used variables are stored optimally.

David: Agreed. We also need to optimize the bus interface for better data
transfer between components. Have you checked the bandwidth
requirements?

Lisa: I did, and | think increasing the cache size could help. Proper cache
memory management will reduce the number of memory accesses.

David: That’s a good point. We also need to minimize clock cycles for each
instruction to improve overall processing speed.

Lisa: Right. If we streamline the pipeline stages, we can execute more
instructions per cycle and reduce bottlenecks.

David: Yes, and if we use multi-level caching, we can further enhance
performance. Did you consider different cache replacement policies?



Lisa: | did. We might want to test a least-recently-used (LRU) policy to keep the
most relevant data in the cache.

David: That makes sense. Let’s simulate different configurations and compare
the execution times.

Lisa: Agreed. I’ll set up the test environment and document the results for our
next meeting.

Part 2: Comprehension Questions

1. What does David want to finalize before moving forward with the design?
o (A) The power supply system
o (B) The instruction set architecture (ISA)
o (C) The software drivers
o (D) The operating system

2. Why does Lisa suggest increasing the cache size?
o (A) To store more frequently used variables
o (B) To reduce the number of memory accesses
o (C) To decrease power consumption
o (D) To speed up network connectivity

3. What does David say they need to minimize to improve processing
speed?

o (A) Clock cycles
o (B) Register allocation
o (C) Cache memory size

o (D) Instruction set architecture



4. What test does Lisa plan to run?
o (A) A new software program
o (B) A hardware durability test
o (C) A network speed evaluation

o (D) A simulation to compare execution times

Part 3: Key Vocabulary

1. Instruction set architecture (ISA) (fgt Y F 7 —F% 57 7 F ¥)-Aset

of instructions that a microprocessor can execute.

2. Register allocation (L ¥ X £ &l ) 24T) - Assigning frequently used data

to processor registers for fast access.

3. Bus interface (XX 4 ¥ # — 7 x — X)-The connection that allows

communication between different components of a computer system.

4. Cache memory (¥ ¥ ¥ ¥ = X & U )- A small, fast memory used to store

frequently accessed data for quick retrieval.

5. Clockcycles (7 v v 7 %4 7 )V)-The number of cycles needed to

execute an instruction in a processor.

Part 4: Answer Key

1. What does David want to finalize before moving forward with the
design?
(B) The instruction set architecture (ISA)

2. Why does Lisa suggest increasing the cache size?

(B) To reduce the number of memory accesses



3. What does David say they need to minimize to improve processing
speed?

(A) Clock cycles

4. What test does Lisa plan to run?

(D) A simulation to compare execution times



