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Latency Numbers Every Programmer Should Know

2020

u ins < u Main memory reference: >
100ns
C L1 cache reference-_JD

[ 1] ]] i ict:
Branch mispredict: 3ns EEEEEEEEEE oo (KB wth Zippy:

2,000ns = 2us
< EEEE L2 cache referenceD

10,000ns = 10ps = =

EEEEEDT=EE \utex lock/unlock: 17ns

N 100ns =®

Send 2,000 bytes over
commodity network: 44ns

mmmmmEEEEE 1,000ns = 1us ( SSD random read:>
16,000ns ~ 16us (

Read 1,000,000 bytes
sequentially from
memory: 3,000ns = 3us

EEREEEEER Round trip in same

datacenter: 500,000ns =
EENEEEEEN 5005

EEEEEEEEE 1 100,000ns = 1ms = W

Read 1,000,000 bytes

sequentially from SSD:
49 NN0ns = 49115

Disk seek: 2,000,000@
2ms

Read 1,000,000 bytes
sequentially from disk:
825,000ns = 825us

o

acket roundtrip CA to
Netherlands:
150,000,000ns = 150ms

http://www.eecs.berkeley.edu/~rcs/research/interactive_latency.htmi

Colin Scott from Google


https://colin-scott.github.io/personal_website/index.html
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Latency Numbers Every Programmer Should Know 2021 ?

] 1ns ( Main memory reference@ Send 2,000 bytes over Read 1,000,000 bytes
commodity network: 31ns sequentially from SSD:
C ) 39,000ns = 39us
: L[ []]] =
L1 cache reference: 1ns 1,000ns = 1us SSD random read: 16,0008
16ps 'C Disk seek: 2,000,000ns = 2mD

LUl Branch mispredict: 3ns DO Ecompress 1kB wth Zippy:
2,000ns = 2us ! Read 1,000,000 bytes " Read 1,000,000 bytes
. > sequentially from memory: sequen;iallyﬁfrom disk:
L2 cache reference: 4ns 2,000ns = 2ps '
0,000ns = 10us = | ! H 718,000ns = 718us

Round trip in same datacenter:
B500,000ns = 500ps

Packet roundtrip CA to
=Netherland5: 150,000,000ns =
B 150ms

..=|.... Mutex lock/unlock: 17ns

M 100ns = W

https://colin-scott.github.io/personal_website/research/interactive latency.html

Colin Scott from Google


https://colin-scott.github.io/personal_website/index.html
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Latency Numbers Every Programmer Should Know 2022

] 1ns < L Main memory reference: 100ns > Send 2,000 bytes over Read 1,000,000 bytes
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L1 cache reference: 1ng EEEEEEEEEE1,000ns = 1ps SSD random read: 16.000ns =
( 16ps )‘ CDisk seek: 2,000,000ns = 2ms >
BBm Compress 1KB wth Zippy:

2,000ns = 2us Read 1,000,000 bytes

’ . 1 Read 1,000,000 bytes
sequentially from memory: sequentially from disk:
Ly L2 cache reference: 4ns u 2,000ns = 2ps '

=10,000ns =10pus =M 625,000ns = 625us

uEm Branch mispredict: 3ns ...

u B Round trip i datacenter:
EENEEEMEEEN) oy (ock/unlock: 17ns - i mound Trip In same datacenter B EEEEE Packet roundtrip CA to
EEEEEE n B500,000ns = 500ps - -

I mNetherlands: 150,000,000ns =

B 150ms
100ns =W

https://colin-scott.github.io/personal_website/research/interactive latency.html
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#include <stdio. b

ORI it nein0

AN 4 \ ~ {
CEFUHIEENE, $RE
KEiHES/\Bif 0X0123 i #e = (ehark) (bt)

FHUHE 31 2423 1615 87 o @ FHEE if (ko == 1)
0| OX0 | OX1 | 0X2| 0X3 0 i
4 4 printf( endiann”];

I
/N B di——R AL R R Hu kit elze

40 F£41E00000000 00000001 00000010 00000011
MERE: 00000000 00000001 00000010 000000 | o
addr+3 addr+2 addr+1 addr printfl endi anhn” ) ;

/AR L 1

KREBiw: 00000011 00000010 00000001 0000000 retwrn O;
addr+3 addr+2 addr+1 addr+0
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