CockroachDB ¥ 1t 5- S

by XI] &y
f51H @goroutine
™ o~

et | Y

2015 EZIEERAKXE

DATABASE TECHNOLOGY CONFERENCE CHINA 2015

REBERARENNMERI
77%s.. @ chinaunix  Mpyg




BE PR AL

SQLAT X : MySql, PostgreSQL
NoSQL: MongoDB, redis, HBase...

NewSQL: Google F1, FoundationDB,
CockroachDB



Why

Transaction + Scale
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Google ) JJi &

2004 BigTable
eventually consistent NoSQL
2006: Megastore (on top of BigTable)
transactional, slow, complex
2010: remove sharding mysq|
2012: Spanner (+F1 on top of it)
semi-relational, fully linearizable
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cobar: just sharding. Simple

vitess: from youtube. Complex
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CockroachDB

e Cockroachis CPin CAP

e “A’vailable not same as “H"ighly “A”
vailable
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Distributed Cloud
Infrastructure

SQL

Structured Data API

Distributed, Monolithic KV Store
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e Variation of two phase commit
e Txn writes stored as MVCC “intents”

e Txn table has a single key / txn

o Stores txn status, timestamp, priority
o Modified by concurrent txns - first writer
wins
o The single source of truth
e 2nd phase more efficient -- 1 write

e Intents resolved after commit
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Linearizability

Serializable for all cases
Temporal reverse?
Client decision: perf / correctness

Max Timestamp
o Passed to order causal txns

Commit wait
O Always waiting means true linearizability
O More accurate clocks = less wait
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Spanner: TrueTime always reads
committed value

Cockroach:
Doesn’t wait on writes
Sometimes waits on reads
For txn, choose T T

start/ ~ max

If read encounters timestamp in “uncertainty
window, restart read-only txn

Shrinking window means max wait is clock
skew

1/

C ousErEmERRrLS P @

Mpug



et L]
nnnnnn

Uncertainty
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e hybird logic clocks
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Initially 1.7 := 0;¢c.5 := 0

Send or local event
U.7 :=1.7;
[.7 := max(l'.j7,pt.5);
If(l.j=U.j)thenc.j :=c.7+ 1
Else c.j := 0;
Timestamp with [.7,c.j

Receive event of message m

l'.75 :=1.7;

l.7 := max(l'.j,l.m,pt.j);

If (I.j=U'3=10.m) thenc.j:= maz(c.j,c.m)+1
Elseif (I.7=10".7) thenec.j :=c.j7 + 1
Elseif (I.j=[l.m)thenc.j :=ecm + 1
Elsec.j := 0

Timestamp with [.7,c.j
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