
Discussion 11: Cache
PEIFAN LI



Memory Hierarchy
⚫Cache
⚫SRAM: Static Random Access Memory

⚫On-chip Component

⚫Including L1, L2, L3 cache

⚫Main memory
⚫DRAM: Dynamic Random Access Memory

⚫E.g. DDR3(L): Double Data Rate 3 (Low Voltage) Synchronous Dynamic Random-Access Memory

⚫Disk
⚫HDD: Hard Disk Drive

⚫SSD: Solid State Drive



Memory Hierarchy
⚫Volatile Memory
⚫DRAM

⚫SRAM

⚫Non-volatile Memory
⚫ROM: Read-Only Memory

⚫Flash memory



Memory Hierarchy



Locality

Memory Reference Patterns

Instruction accesses & Data accesses

Separated L1 instruction/data cache design

Principle of Locality
Programs access small portion of address space at any instant of time (spatial locality) and 
repeatedly access that portion (temporal locality)



Locality
Which program has better temporal locality and spatial locality?



Cache

TLB: translation lookaside buffer; MMU: memory management unit; OS: operating system; NFS: network file system.



Types of Cache



Cache Write Policy

InvolveInvolve

RAND, FIFO, LRU, LFU



Cache Miss
⚫Compulsory

⚫Capacity

⚫Conflict


