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NoSQL

« Stand for: Not Only SQL / Not Relational

e Features:

« Abllity to scale to many servers




ACID vs BASE

 ACID: Atomicity, Consistency, Isolation, Durability

« BASE: Basically Available, Soft State,

Consistent

-ventually



Key Property: Shared
Nothing Architecture

 Replicate and partition data over many servers

it




The purpose of this paper is to survey a set
of scalable SQL and NoSQL database




e Key-value Stores

e Document Stores




e Key-value Stores

e Relational Databases




Key-value Stores

» Systems under this category store values and an
index to find them, based on a programmer
defined key




Use Case:




Project Voldemort
@ A distributed database.




Project Voldemort

e Written in Java, open-source, supported by Linkedin

* Multi-version Concurrency Control (MVCC) for
updates







* Written in Erlang, open-source, client based on RESTTul

e Objects can be fetched and stored in JSON

e can have multiple fields (like documents







RedlIs

o Written in C, Open-source

» Client side does the distributed hashing over
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Membase

e Based on distributed in-memory indexing
system, Memcache




Other systems:







e Document Stores

e Relational Databases




Document Stores

e Systems under this category store documents.
Documents are indexed and a query mechanism
S provided.




Use Case:

* Multiple kinds of objects (e.g. Driver Licensing,
with vehicles and drivers), need to look up on







SimpleDB

e Pay as you go service from Amazon

e Select, Delete, GetAttributes, PutAttributes

e Does not allow nested documents







MongoDB

o Written in C++, GPL Open-source

* Automatic sharing distributed documents over
many servers




Other systems




e Relational Databases




Extensible Record Stores

* Systems under this category store extensib
records that can be partitioned vertically ar
horizontally across nodes




Use Case:

* Multiple kinds of objects and need to look up on
multiple attributes, higher throughput than
Document Stores, stronger concurrency

* e.g. eBay application:







HBase

e Written in Java, Apache project

 Hadoop DFS, updates in memory and
periodically write to disk




HYPERTABLE



Hypertable

o Written in C++, Open-source, sponsored by
Baidu




cassandra



Cassandra

e Written in Java, Open-source, basic features
similar to HBase







Scalable Relational
Databases

e Pre-defined Schema, SQL interface, ACI
transactions

SQL

) 4 A ik B - 2 £ \ N3y

* Penalize Large-scope operations, while No

i ] W ¢ i AL : R i i iy 5 L ¥
s 7 i b ¥ ¢ 3 i % i 2 AT
PR e o ik WY o VIS 2 A R e Jerariplly A it e g3 TR e b Yl MG e B Sy S S 5 ¥ ,
o L v q e 0 5 \ e it e e > 3 = TR 3 S
3 & IA.._ o % zk{-@. < . ﬁ) % J LBd bl O HE e I DA X ¥ -ﬁ/‘r - X H = .M fia "‘( s ahicay 1 3} 3 R ‘v‘ ,} 2 o,



 Many tab

for a cent

Use Case:

mplicity of -

es across different kinds of data, need
alized schema, neea
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MySQL. Cluster



MySQL Cluster

» Shared nothing architecture: shards data over
ultiple database servers




YOLTDB



VoltDB

* Open-source RDBMS, designed for scalability and
per-node performance

e Tables partitioned over many servers

r crash recovery




Clustrix



Clustrix

 Nodes sold as rack-mounted appliances

e Scalability to hundreds of nodes, automatic




Other systems







Some predictions from 2010

 Many developers are willing to abandon globally ACID
transactions in order to gain scalability, availability,
and other advantages

* The simplicity, flexibility, and scalability of NoSQL data
stores fill a niche market




Relational > NoSQL?7

* Relational can do everything NoSQL can, with
analogous performance and scalability, adding
in the convenience of SQL

» Relational DBMSs have been dominating the




NoSQL > Relational?

 No benchmarks showing Relational can achieve the
scalability of some NoSQL systems

* |n NoSQL: only pay the learning curve for the complexity
you require

+ Relational DBMS makes expensive (multi-node, multi-
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Conc | Data Repli-
Contol | Storage | cation
Locks RAM Async N

Tokyo Locks RAM or | Async L
disk

Voldemort MVCC | RAM or | Async N
BDB

Disk
Membase Locks Disk Sync L

Cow DB WVCC | Dok [ Asyne [N

Terrastore Locks RAM+ | Sync

BigTable Locks+s | GFS Sync+
tamps Async

PNUTs Disk

MySQL Disk

Cluster

VoltDB ACID, RAM Sync Y
no lock

Clustrix ACID, Disk Sync
no lock

NimbusDB ACID, Sync
no lock
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