
Optimizing Computer Architecture for Power Efficiency and 
Performance 

Part 1: Dialogue 

Characters: 

• Olivia – A Computer Engineer specializing in computer architecture 

• Ryan – A colleague working on system performance optimization 

 

Olivia: We need to optimize the processor's performance while keeping power 
consumption low. Have you looked into parallel processing techniques? 

Ryan: Yes, but we need to balance performance gains with power efficiency. If 
we don’t optimize pipeline optimization, we could run into bottlenecks. 

Olivia: That’s true. We should also monitor thermal throttling to ensure the 
CPU doesn’t overheat under heavy loads. 

Ryan: Exactly. If temperatures get too high, we can use power gating to 
temporarily disable unused sections of the chip. 

Olivia: Good idea. Another technique is dynamic voltage scaling, which 
adjusts power levels based on workload demand. 

Ryan: That could help significantly. Have we tested how these optimizations 
affect energy efficiency during real-world workloads? 

Olivia: Not yet. We should simulate different processing loads and measure 
power savings. 

Ryan: I’ll set up the tests. We can compare how different configurations 
impact performance and power consumption. 

Olivia: Sounds like a plan. If we can fine-tune the balance, we’ll have a more 
efficient system. 



Ryan: Agreed. Let’s run the simulations and analyze the data before making 
final adjustments. 

 

Part 2: Comprehension Questions 

1. What is one of the primary goals of optimizing computer architecture? 

o (A) To increase overheating 

o (B) To balance performance and power efficiency 

o (C) To make the processor slower 

o (D) To disable parallel processing 

2. Why is pipeline optimization important? 

o (A) It prevents performance bottlenecks 

o (B) It reduces the need for voltage scaling 

o (C) It increases power consumption 

o (D) It eliminates the need for cooling systems 

3. What does power gating help with? 

o (A) Increasing CPU temperature 

o (B) Disabling unused sections of the chip 

o (C) Improving graphics processing 

o (D) Running multiple tasks in parallel 

4. How does dynamic voltage scaling contribute to efficiency? 

o (A) By running the CPU at maximum power at all times 

o (B) By eliminating power gating 

o (C) By keeping the voltage constant 

o (D) By adjusting power levels based on workload demand 



 

Part 3: Vocabulary with Definitions 

• Parallel Processing – 複数の処理を同時に実行することでパフォーマ

ンスを向上させる技術 

• Pipeline Optimization – プロセッサのパイプラインを効率化し、デー

タ処理のボトルネックを減らす手法 

• Thermal Throttling – 温度が一定の限界を超えた際に、パフォーマンス

を抑えて発熱を防ぐ機能 

• Power Gating – 使われていない回路部分の電力供給を停止し、消費電

力を削減する技術 

• Dynamic Voltage Scaling – 負荷に応じて電圧を調整し、消費電力を最

適化する技術 

 

Part 4: Answer Key 

1. What is one of the primary goals of optimizing computer 
architecture? 

     (B) To balance performance and power efficiency 

2. Why is pipeline optimization important? 

     (A) It prevents performance bottlenecks 

3. What does power gating help with? 

     (B) Disabling unused sections of the chip 

4. How does dynamic voltage scaling contribute to efficiency? 

     (D) By adjusting power levels based on workload demand 


