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User interaction with computers through software



App software developer interactions with computer through IDE



User interactions with computers through hardware



User interactions with computers through hardware



But where/how does the “compute” actually happen?



Processor, Memory, Storage, Bus



Desktop motherboard



Similar system architecture - smartwatch to data centers



Laptop motherboard



Smartphone motherboard



Integrated System on Chip (SOC)



Processor performance



Additional hardware for power control and heat dissipation



Multicore CPU



Inside each CPU



Typical Computer Architecture book for UG students
1. ALU design (digital logic course)



Inside the Arithmetic Logic Unit (ALU)



GPU



App software developer interactions with computer through IDE



From source code to execution



Typical Computer Architecture book for UG students
1. ALU design (digital logic course)
2. Instruction set architecture



Instruction Set Architecture (ISA) - hardware software interface



How does a single instruction run on CPU?



How to improve performance with instruction pipelining?



Hazard detection and handling



Typical Computer Architecture book for UG students
1. ALU design (digital logic course)
2. Instruction set architecture
3. Processor design



Out of order execution, branch prediction, superscalar, 
vector processors ……..



Processor design - micro-architecture



Typical Computer Architecture book for UG students
1. ALU design (digital logic course)
2. Instruction set architecture
3. Processor design
4. Memory hierarchy and caching



Memory hierarchy



CPU-GPU systems



Follow-up systems courses after Computer Architecture

1. Operating Systems
2. Parallel Programming
3. Compilers
4. Database systems
5. Networking


