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Latency Numbers Everyone Should Know

Operation Timeinns Time in ms (1Ims = 1,000,000 ns)
L1 cache reference 1

Branch misprediction 3

L2 cache reference 4

Mutex lock/unlock 17

Main memory reference 100

Compress 1kB with Zippy 2,000 0.002
Read 1 MB sequentially from memory 10,000 0.010
Send 2 kB over 10 Gbps network 1,600 0.0016
SSD 4kB Random Read 20,000 0.020
Read 1 MB sequentially from SSD 1,000,000 1
Round trip within same datacenter 500,000 0.5
Read 1 MB sequentially from disk 5,000,000 5

Read 1 MB sequentially from 1Gbps 10,000,000 10
network

Disk seek 10,000,000 10
TCP packet round trip between 150,000,000 150
continents

Source: Jeff Dean, “Latency Numbers Every Programmer Should Know”
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o CAP
= Consistency (—Z4)
= Availability (RJFE4)
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Harvest, Yield, and Scalable Tolerant Systems
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Leslie Lamportii

e A distributed system is one in which the failure of a computer you
didn’t even know existed can render your own computer unusable.

—— Leslie Lamport
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