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About Me
• 2nd Year PhD Student in Computer 

Architecture
– Member of SLICE lab
– Advised by: Krste Asanović + Sophia Shao

• From: Fairfax, VA
• Lived in: Louisiana, Virginia, Rhode Island, 

Massachusetts, California
• Hobbies: Music, Movies/Film, Cooking, Basketball



How these discussions will work

• The emphasis of these discussion will be to do 
practice problems

• I will briefly introduce topics covered in lecture, but 
we will do problems together in discussion



Content
• Pareto Optimality
• Moore’s Law / Dennard Scaling



Pareto Optimal Frontiers
• Picking the best options considering all 

the tradeoffs you have in your design.
• Usually, in chip performance you want 

to:
– Maximize frequency (chip speed)
– Minimize Cost (of development/parts)
– Minimize Energy Usage (financial/ 

battery)



Moore’s Law 
• Number of transistors in 

microchips doubles 
approx. every two years

• However, this law did not 
work on it’s own …



Dennard Scaling
• Power costs of the chip would 

also scale exponentially and all 
chips would overheat, so we 
need Dennard Scaling

• Ideal Dennard Scaling scales 
other components of the chip 
proportional to the transistor 
dimension



Sample Problems
• First, we will work on each problem alone for 5ish 

minutes
• Then break into groups of 3-4 and discuss your 

solutions for 5 minutes
• I’ll have one the groups share their answer and we’ll 

go over as a class



Problem 1:



Problem 1: Solution



Problem 2:



Problem 2: Solution



Problem 3:



Problem 3: Solution






