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Architecture

e Sharded Spanner servers
data on GFS and in memory
o Stateless F1 server
e Pool of workers for query execution

Features
e Relational schema

Extensions for hierarchy and rich data types B VRE

Non-blocking schema changes
e Consistent indexes

Google
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F1 query
workers
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e Parallel reads with SQL or Map-Reduce
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Figure 1: Spanner server organization.
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Figure 2: Spanserver software stack.
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CREATE TABLE Users ({
uid INT64 NOT NULL, email STRING
PRIMARY KEY (uid), DIRECTORY;

CREATE TABLE Albums {
uid INT64 NOT NULL, aid INT64 NOT NULL,
name STRING
PRIMARY KEY (u
J

INTERLEAVE I) Users ON DELETE CASCADE;

' ’U sers(1 ')' e

- e —

Xﬁ)ers(z(lé"ﬁ*
ums .
TAlbums(2,2) | Directory 433

| Albums(2,3)

-----

Figure 4: Example Spanner schema for photo metadata, and
the interleaving implied by INTERLEAVE IN.
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TrueTime

Method Returns

TT.now() TTinterval: [earliest. latest]
TTafter(t) true if ¢ has definitely passed
TT.before(t) || true if t has definitely not arrived

Table I: TrueTime APL The argument ¢ is of type TTstamp.
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Operation Concurrency Control Replica Required
| Read-Write Transaction pessimistic leader
Read-Only Transaction lock-free leader fortimestamp; any for
read
_S—napsllot Read, client-provided lock-free any
timestamp
Snapshot Read, client-provided bound  lock-free any
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« [1] James C. Corbett, Jeffrey Dean, Michael Epstein, etc.
Spanner: Google’s Globally-Distributed
Database.OSDI'2012.
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