Week 11.b

CS6640

11/16 2023
https://naizhengtan.github.io/23fall/

1. intro to fs
2. Unix files
3. what about now?
—- PMem introduction
-- modern(?) file mappings
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- Volatile Memory D 3

- Load/Store Instructions
- Cache Line Granularity

CPU Caches
(L1,L2,L3, L4)

- Load/Store Instructions
- Cache Line Granularity EEEEE

- Non-Volatile Storage
- 1/0 Commands
- Bock Granularity

Hard Disk Drives (HDD)

Tape

A
A/

Capacity
(*) See vendor specifications

Figures borrowed from “PMDK Introduction”
https://docs.pmem.io/persistent-memory/getting-started-guide/what-1is-pmdk
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Figure 2: Best-case latency An experiment showing random
and sequential read latency, as well as write latency using
cached write with clwb and ntstore instructions. Error bars

show one standard deviation.

Above figures are borrowed from An Empirical Guide to the Behavior and Use

of Scalable Persistent Memory
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* FS design parameters:

small files (most files are small)
vVSs.

large files (much of the disk is allocated to large files)

sequential access vs. random accesses

prefetching

disk utilization (metadata overhead and fragmentation)
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small files
large files

prefetching
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sequential access
random accesses

disk utilization
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File Number: 1
Logical Block: 21
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@Compute hash

@Search both locations

small files

large files
sequential access
random accesses
prefetching

disk utilization
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File Number: 1
Logical Block: 21
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hash O(1)
(1) Compute hash

small files
large files
sequential acce
random accesses
prefetching

@Search

@ Recover file data block
(same offset as hash table index)
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File Data Region

collisions

SS

disk utilization






