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About Me

IBM - Lotus Notes & Domino




What is a document!




CouchDB Documents

® Documents are JSON objects.
® Name/Value pairs

® Arbitrary Nested Structure
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CouchDB JSON
Document

“ id”: "2DA92AAA628CB4156134F36927CF4876",
“ rev’:“75AA3DA9”,
“type”: “contact”,

“firstname’: “Fred”,
‘(I ’. “Katz”
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What is CouchDB?

e RESTful HTTP: GET/PUT/POST/DELETE
® Document database engine - not a wrapper

® Optimistic commits with ACID, MVCC
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Why CouchDB!?

Closer to the common problem domains
Simplicity.

Locality matters. Offlme/occasmnally connected




Document Oriented
Applications

® Activities that, if not computerized, would
require the use of paper documents

® Email, to dos, notes, wikis, forums, CMS,

CRM, cataloglng, approval workflow expense
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Project History

® Began coding in 2005.

® Storage, view and custom query language
- (Fabric) originally writtenin C++
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XML BEGONE!

® Fed up with XML - best as a markup language
® Too many XML situps

® “Tags in a sea of text"
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What are views!

® Similar to RDBMS views

® read-only, exists independent of the data
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A Simple Example

CRM Database

Example contact document:




A View Function

View of contact documents keyed by lastname:

function (doc) {
if (doc.type == “contact”)
- map(doc.lastname, doc.firstname);
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GetView Results

GET /db/_view/contacts/by last?key="Katz”

Result:

{"total rows":3,
"rows": [

{ 1

b, * 3
. e
vy L
LA P




Completely Different

SQL CouchDB

Predefined, Explicit Schema Dynamic, Implicit Schema

Collection of nhamed docs with

Uniform Tables Of Data .
varying structure.

Normalized. Denormalized.
Obijects spread across tables. Docs usually self contained.
Duplication reduced. Data often duplicated.
Must know schema to read/ Must know only document

write a complete object name
Dynamic queries of static Static queries of dynamic

schemas schemas




SQL can be dynamic too

® EAV - Entity Attribute Value.
® Considered an anti-pattern.

® Cumbersome to query. Doesn’t scale.
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Replication

® Not master/slave replication, more like "sync*

® multi-master, bi-directional replication usually
just works without planning
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Full Text Indexing

® Experimental integration with Lucene

® Piped interface - any FT engine can be used
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Implementation

® Core written in Erlang/OTP
® HTTP Server, storage, view, replication.

® Custom storage engine. No Mnesia
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CouchDB Server
Components

eI

Spidermonkey/
Javascript

>
’ Lucene



ACID

e MVCC - Postgres, Oracle, BerkleyDB

® Write-once storage resembles file journaling

® WastesTakes advantage of cheap disk space

') o z B + '« 5 v . ¢ rarl. ® ", " . ~ ) - H e A A
ety 4 U PG SR N S R Vs e i B ot L iy B2 o o Al e RVR T T N e AR s Y
DR T D e SRR g b DA ot e b N e TR e A o ey Saad AN fo A e £ Vbt xR ARRRT, SR
IR A G A . AN R G AR b s Lo e g R L i i S N S




View Engine

Disk layout and engine optimized for
incremental indexing.

MVCC lockless design, many simultaneous
readers, even while actively updated.
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High Availability
C.OU.CH

® Work in progress

® (luster Of Unreliable Commodity Hardware

® Erlang OTP designed for hardware and
software failure
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Limitations

® Size of single file instance limited by OS

® With node partitioning, unlimited

® No limit on number or size of documents
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Project Source

® Moizilla JavaScript engine aka SpiderMonkey
(235 files)

® |nternet functions implemented in Erlang (74
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Project Members

® Damien Katz - Core server code.

® Jan Lenhardt - Code, documentation,
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Community

® Growing Wiki documentation
® Dozens of contributors

® Examples in 10+ languages
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Business Interest

® David Ascher - Head of
Mozilla Thunderbird/Mailco

® Core storage.




Core 1.0 Work
Outstanding

® |ive Compaction (recover wasted space)
® Security/Validation model

® User programmable Reduce (map/reduce)

¢ ‘4% g S y il Akl o RO A -

& A A Y A s e £ N f 3G Y e T i &
KNP L d B S b At i I R e P A (Rap g 2 5ta 257 S, G At e B e ¥ P g g RO 2 %) S PN BT e e ) ARy S G A Tais S s L laivie Bl W 7 S8, el s

E b N e D R il e U e e S (R ot A SR R SERASE G R b b (o SN Sk b Mt AL he SRS E ALY Al R B S O S AR
o e SRR S i D S s (S S A LI G i S S At e b s HE R S Rt ) S s 4\‘.:1‘r_‘:-,-‘4\‘.‘, ‘j, e (AR B TR A A ) A:,‘;.‘".‘-_:v_;\‘_\{;-._":;vt'» PO b o & e RS




Future work

® Partioning/Horizontal scaling
® Scale to Google sized databases

® Data and query models designed from the start
for th|s Nothmg mherently hard about scallng
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