Virtual Memory (and a bit more...)
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Virtual and Physical Addresses
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Memory Pages
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Address Translation

Memory Management Unit
translates virtual address to physical address
Main memory
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Page Fault

Process
User Code OS exception handler
exception: page fault
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~~~~~~~~ into memory
return  TTeeal
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Program Generation Workflow
C program
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Linking Schematic

Executable file

Object file
main:
main:
. call printf
Linker .
[:i call 2222 _
. C library printf:
object code
printf:
call, printf .
Relocation info
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Circuits and Logic Gates
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Full Adder
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4-Bit Full Adder
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4-Bit Binary Multiplier
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Big Ideas in Systems

Abstraction
Representation

Performance

Security + Reliability
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