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Latency Mumbers Everd Programmer Should Know

Wins

™ L1 cache reference: 8.5ns

[ ] |
Ml W EBranch mispredict: Sns
|

[ ] |

H M L2 cache reference: 7ns

[ ] |

[ |

EEEEN

EEEER

HH NN N rutex lock/unlock: 25ns
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M Main memory reference: 180 ns
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EEE Compress 1KEB with Zippy: 3ps
EEN g 2u
O

O

=M 18ps

M Send 1KE over 1Gbps netuork: 18ps

o
MEE .. . dom read C1Gb/s SSD:
O 158ps

EEEEN .
EEEEE Read 1MB sequentially

EEEEE from memory: 258 ps
EEEEN

EEEEN
EEEEN
EEEEN
EEEEN
HENENEN Round trip in same
BN N NN datacenter: S08 ps
EEEEN
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EEEENR

=M 1ims

M Read 1MB sequentially
from 33D Lms

EEEEE Disk seek: 18ms

EEEEN

HENNEN Read 1ME sequentially
HENENEN from disk: 20ms
EEEEN

EEEEEEEEENE
EEEEEEEEEN
EEEEEEEEEN
EEEEEEEEEN
AEEEEEEEEEN
HEEENENENENENENN Packet
EEEEEEENENEN roundtrip
EEEEEENEENENCA to
HEENENENENNENN Netherlands:
EEEEEREENEEN 150ns
EEEEEEEEEN
AEEEEEEEEEN
EEEEEEEEEN
AEEEEEEEEER
EEEEEEEEEN

Source! https.//gist.github.comn/ 2841832
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Operating Systems

.'~.. Three Easy Pjeces > - "~

(BRIERZFIL) A

* . Remazi H. Arpaci-Dusseau
- . Andrea C. Arpaci-Dusseau

Operating Systems: Three Easy Pieces
Remzi H. Arpaci-Dusseau & Andrea C. Arpaci-Dusseau
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Operating Systems: Principles & Practice
Thomas Anderson & Mike Dahlin
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Modern Operating Systems
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xv6: a simple, Unix-like teaching operating system

Russ Cox Frans Kaashoek Robert Morris

September 5, 2022

xv6: a simple, Unix-like teaching
operating system
Russ Cox, Frans Kaashoek & Robert Morris

THIRD EDITION
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A PROGRAMMER'S PERSPECTIVE

BRYANT ¢ O'HALLARON

Computer Systems: A Programmer's

Perspective

Randal Bryant & David O'Hallaron
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Tips
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