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Create a database

1 $ c u r l − i −X PUT ht tp : // l o c a l h o s t :5984/ confoo
2 HTTP/1 .1 201 Created
3 S e r v e r : CouchDB /1 . 0 . 1 ( E r l ang OTP/R13B)
4 Loca t i on : h t tp : // l o c a l h o s t :5984/ confoo
5 Content−Type : t e x t / p l a i n ; c h a r s e t=ut f−8
6 Content−Length : 12
7
8 {”ok” : t rue}
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Re-Create a database

1 $ c u r l − i −X PUT ht tp : // l o c a l h o s t :5984/ confoo
2 HTTP/1 .1 412 P r e c o nd i t i o n F a i l e d
3 S e r v e r : CouchDB /1 . 0 . 1 ( E r l ang OTP/R13B)
4 Content−Type : t e x t / p l a i n ; c h a r s e t=ut f−8
5 Content−Length : 95
6
7 { ” e r r o r ” : ” f i l e e x i s t s ” ,
8 ” r ea son ” : ”The database cou ld not be c r ea t ed , the f i l e a l r e a d y e x i s t s . ”
9 }



Distributed CouchApps - Embracing eventual consistency 11 / 49

Re-Create a database

1 $ c u r l − i −X PUT ht tp : // l o c a l h o s t :5984/ confoo
2 HTTP/1 .1 412 P r e c o nd i t i o n F a i l e d
3 S e r v e r : CouchDB /1 . 0 . 1 ( E r l ang OTP/R13B)
4 Content−Type : t e x t / p l a i n ; c h a r s e t=ut f−8
5 Content−Length : 95
6
7 { ” e r r o r ” : ” f i l e e x i s t s ” ,
8 ” r ea son ” : ”The database cou ld not be c r ea t ed , the f i l e a l r e a d y e x i s t s . ”
9 }



Distributed CouchApps - Embracing eventual consistency 11 / 49

Re-Create a database

1 $ c u r l − i −X PUT ht tp : // l o c a l h o s t :5984/ confoo
2 HTTP/1 .1 412 P r e c o nd i t i o n F a i l e d
3 S e r v e r : CouchDB /1 . 0 . 1 ( E r l ang OTP/R13B)
4 Content−Type : t e x t / p l a i n ; c h a r s e t=ut f−8
5 Content−Length : 95
6
7 { ” e r r o r ” : ” f i l e e x i s t s ” ,
8 ” r ea son ” : ”The database cou ld not be c r ea t ed , the f i l e a l r e a d y e x i s t s . ”
9 }



Distributed CouchApps - Embracing eventual consistency 12 / 49

Get a database

1 $ c u r l − i −X GET ht tp : // l o c a l h o s t :5984/ confoo
2 HTTP/1 .1 200 OK
3 Se r v e r : CouchDB /1 . 0 . 1 ( E r l ang OTP/R13B)
4 Content−Type : t e x t / p l a i n ; c h a r s e t=ut f−8
5 Content−Length : 211
6
7 { ”db name” : ” confoo ” ,
8 ” doc count ” : 0 ,
9 ” d o c d e l c o un t ” : 0 ,

10 ” upda t e s eq ” : 0 ,
11 ” pu rg e s eq ” : 0 ,
12 ” compact runn ing ” : f a l s e ,
13 ” d i s k s i z e ” : 79 ,
14 ” i n s t a n c e s t a r t t i m e ” : ” 1299141142936296” ,
15 ” d i s k f o rm a t v e r s i o n ” : 5 ,
16 ” commi t t ed update seq ” : 0
17 }
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4 Content−Type : t e x t / p l a i n ; c h a r s e t=ut f−8
5 Content−Length : 12
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Get a non-existing database

1 $ c u r l − i −X GET ht tp : // l o c a l h o s t :5984/ confoo
2 HTTP/1 .1 404 Object Not Found
3 Se r v e r : CouchDB /1 . 0 . 1 ( E r l ang OTP/R13B)
4 Content−Type : t e x t / p l a i n ; c h a r s e t=ut f−8
5 Content−Length : 44
6
7 {” e r r o r ” : ” no t f ound ” , ” r ea son ” : ” n o d b f i l e ”}
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Structure

I Example wiki document

1 { ” t i t l e ” : ”Confoo 2011” ,
2 ” t e x t ” : ”Welcome to Confoo . . . ” ,
3 ” c r e a t o r ” : ” use r−bar ” ,
4 ” e d i t e d ” : 2935678239 ,
5 ” r e v i s i o n s ” : [
6 { ” t i t l e ” : ”PHPUK 2010” ,
7 ” t e x t ” : ”Welcome to Confoo . . . ” ,
8 ” c r e a t o r ” : ” use r−f oo ” ,
9 ” e d i t e d ” : 2935678183 ,

10 ]
11 } ,
12 . . .
13 ]
14 }
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Attachements

I Example wiki document

1 { ” t i t l e ” : ”Confoo 2011” ,
2 ” c r e a t o r ” : ” use r−bar ” ,
3 ” t e x t ” : ”<h1>Welcome to the Confoo</h1>
4
5 <img s r c=\”con foo 2011 / l ogo . png\” a l t=\”Confoo l ogo\”/>
6 . . . ” ,
7 ” a t t achment s ” : {
8 ” l ogo . png” : {
9 ” c on t e n t t y p e ” : ” image\/png” ,

10 ” s tub ” : t rue ,
11 ” l e n g t h ” : 42 ,
12 }
13 }
14 }
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Create a new document

1 $ c u r l − i −X PUT ht tp : // l o c a l h o s t :5984/ confoo / t e s t
2 −d ’{” t i t l e ” : ” He l l o wor ld !”} ’
3 HTTP/1 .1 201 Created
4 S e r v e r : CouchDB /1 . 0 . 1 ( E r l ang OTP/R13B)
5 Loca t i on : h t tp : // l o c a l h o s t :5984/ confoo / t e s t
6 Etag : ”1−98da4da1fd7d7f90ceb752501d5b2321 ”
7 Content−Type : t e x t / p l a i n ; c h a r s e t=ut f−8
8 Content−Length : 67
9

10 { ”ok” : t rue ,
11 ” i d ” : ” t e s t ” ,
12 ” r e v ” : ”1−98da4da1fd7d7f90ceb752501d5b2321 ”
13 }
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Add an attachment

1 $ c u r l − i −X PUT ’ h t tp : // l o c a l h o s t :5984/ confoo / t e s t / l ogo . png? r e v=1−98
da4da1fd7d7f90ceb752501d5b2321 ’

2 −−data−b i n a r y ’ @g raph i c s / couchdb . png ’
3 −H ’ Content−Type : image/png ’
4 HTTP/1 .1 201 Created
5 S e r v e r : CouchDB /1 . 0 . 1 ( E r l ang OTP/R13B)
6 Loca t i on : h t tp : // l o c a l h o s t :5984/ confoo / t e s t / l ogo . png
7 Etag : ”2−d9053f096f374284332575ab6956a658 ”
8 Content−Type : t e x t / p l a i n ; c h a r s e t=ut f−8
9 Content−Length : 67

10
11 { ”ok” : t rue ,
12 ” i d ” : ” t e s t ” ,
13 ” r e v ” : ”2−d9053f096f374284332575ab6956a658 ”
14 }
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Get the document back

1 $ c u r l − i −X GET ht tp : // l o c a l h o s t :5984/ confoo / t e s t
2 HTTP/1 .1 200 OK
3 Se r v e r : CouchDB /1 . 0 . 1 ( E r l ang OTP/R13B)
4 Etag : ”2−d9053f096f374284332575ab6956a658 ”
5 Content−Type : t e x t / p l a i n ; c h a r s e t=ut f−8
6 Content−Length : 177
7
8 { ” i d ” : ” t e s t ” ,
9 ” r e v ” : ”2−d9053f096f374284332575ab6956a658 ” ,

10 ” t i t l e ” : ” He l l o wor ld ! ” ,
11 ” a t t achment s ” : {
12 ” l ogo . png” : {
13 ” c on t e n t t y p e ” : ” image/png” ,
14 ” r e vpo s ” : 2 ,
15 ” l e n g t h ” : 10785 ,
16 ” s tub ” : t rue
17 }
18 }
19 }
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16 ” s tub ” : t rue
17 }
18 }
19 }
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Get the attachment back

1 $ c u r l − i −X GET ht tp : // l o c a l h o s t :5984/ confoo / t e s t / l ogo . png
2 HTTP/1 .1 200 OK
3 Se r v e r : CouchDB /1 . 0 . 1 ( E r l ang OTP/R13B)
4 ETag : ”2−d9053f096f374284332575ab6956a658 ”
5 Content−Type : image/png
6 Content−Length : 10785
7 Content−Encoding : i d e n t i t y
8
9 <PNG data>
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Attachments

I Attach to a document
I HTML
I JavaScript
I Images

I And you got your CouchApp



Distributed CouchApps - Embracing eventual consistency 22 / 49

Attachments

I Attach to a document
I HTML
I JavaScript
I Images

I And you got your CouchApp



Distributed CouchApps - Embracing eventual consistency 23 / 49

Outline

Overview

CouchDB

Rewrites & VHosts

Replication & Eventual Consistency

Conclusion



Distributed CouchApps - Embracing eventual consistency 24 / 49

Rewrites

I Allows to rewrite URLs

I Specified in design documents

1 { ” i d ” : ” d e s i g n /app” ,
2 ” r e w r i t e s ” : [
3 { ” from” : ”/ b log ” ,
4 ” to ” : ” . . / . . / b l og / i ndex . html ” ,
5 } ,. . .
6
7 ]
8 }

I Requested as:
http://localhost:5984/db/_design/app/_rewrite/

I Rewrites to:
http://localhost:5984/db/blog/index.html

http://localhost:5984/db/_design/app/_rewrite/
http://localhost:5984/db/blog/index.html
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Rewrites

I Parameters are possible

1 { ” i d ” : ” d e s i g n /app” ,
2 ” r e w r i t e s ” : [
3 { ” from” : ”/ images / : image” ,
4 ” to ” : ” . . / . . / images / : image” ,
5 } ,. . .
6
7 ]
8 }

I Requested as:
http://localhost:

5984/db/_design/app/_rewrite/images/favicon.png

I Rewrites to:
http://localhost:5984/db/images/favicon.png

http://localhost:5984/db/_design/app/_rewrite/images/favicon.png
http://localhost:5984/db/_design/app/_rewrite/images/favicon.png
http://localhost:5984/db/images/favicon.png
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Rewrites

I Match anything, including query parameters
I Especially useful for views, will be covered later

1 { ” i d ” : ” d e s i g n /app” ,
2 ” r e w r i t e s ” : [
3 { ” from” : ”/∗” ,
4 ” to ” : ” . . / . . / b l og /404 . html ” ,
5 } ,. . .
6
7 ]
8 }
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vHosts

I Those are still pretty ugly URLs. . .

I vHosts to the rescue:
1 $ ca t / e t c / couchdb/ l o c a l . i n i
2 [ . . . ]
3 myhost :5984 = /db/ d e s i g n /app/ r e w r i t e
4 [ . . . ]

I Requested as:
http://myhost:5984/blog

I Rewrites to:
http://localhost:5984/db/blog/index.html

I A rewrite rule for "/" is also possible, of course. . .

http://myhost:5984/blog
http://localhost:5984/db/blog/index.html
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Setting up a CouchApp

I Create vHost
I Create view document, containing:

I Rewrite rules
I Attachments: HTML, JavaScript, Images
I Optionally: View functions, show functions, list functions
I Document validation functions
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Demo
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Handling consistency

I Two possibilities for handling distributed data:
I Force to keep all servers in sync
I Be partition tolerant and merge data, if required

I Eventually be consistent
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Remember:

I There is no ensured inter document consistency in CouchDB
(relational integrity)
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Scaling: The CAP theorem
I The CAP theorem, read more in “CouchDB: The Definitive

Guide” [JCA09]

Availability Partition
tolerance

Consistency

CouchDB

RDBMS PAXON

eventual
consistency

enforced
consistency

consensus
protocols

I CouchDB employs “Eventual Consistency” [Vog09]
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Replication

I Replication is trivial

1 $ c u r l −X POST ht tp : // l o c a l h o s t :5984/ r e p l i c a t e \
2 −H ’ Content−Type : a p p l i c a t i o n / j s o n ’ \
3 −d ’{” sou r c e ” :” confoo ” , \
4 ” t a r g e t ” : ” h t tp : // u s e r : pass@192 . 1 6 8 . 1 . 3 : 5 9 8 4 / confoo ”} ’
5
6 { ”ok” : t rue ,
7 ” no changes ” : t rue ,
8 ” s e s s i o n i d ” : ”73 d69e7b5cdaea059e55ed1db7802151 ” ,
9 ” s o u r c e l a s t s e q ” : 141 ,

10 ” h i s t o r y ” : [ {
11 . . .
12 } ]
13 }

I Source and target can be any combination of remote and local
URLs
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Demo
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Filtered Replication

Server

Client Client Client
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Filtered Replication

I Append a filter function to design document

1 { ” i d ” : ” d e s i g n /app” ,
2 ” language ” : ” j a v a s c r i p t ” ,
3 ” f i l t e r s ” : {
4 ” f o r u s e r ” : ” f u n c t i o n ( doc , r eq ) { r e t u r n f a l s e ; }” , . . .
5
6 }. . .
7
8 }
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Filtered Replication

I Common filtering function

1 f u n c t i o n ( doc , r eq ) {
2 i f ( ! r eq . u s e rC tx . name ) {
3 throw ( ” Unautho r i z ed ! ” ) ;
4 }
5
6 i f ( doc . r e c i p i e n t s &&
7 doc . r e c i p i e n t s . i ndexOf ( r eq . u s e rC tx . name ) !== −1 )
8 {
9 r e t u r n t rue ;

10 }
11
12 r e t u r n f a l s e ;
13 }
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Filtered Replication

I Usage during replication

1 $ c u r l −X POST ht tp : // l o c a l h o s t :5984/ r e p l i c a t e \
2 −H ’ Content−Type : a p p l i c a t i o n / j s o n ’ \
3 −d ’{” sou r c e ” :” h t tp : // u s e r : pass@192 . 1 6 8 . 1 . 3 : 5 9 8 4 / confoo ” , \
4 ” t a r g e t ” : ” confoo ” , \
5 ” f i l t e r ” : ” app/ f o r u s e r ”} ’ . . .
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Document conflict handling

Server
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Guidelines

I Keep documents small and segregated
I Aggregate data in views

I Check if you need manual conflict handling
I Document merging is highly application specific
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Examples

I Twitter App

I Blog posts & comments

I A wiki
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Security

I Document validation functions
I Limit changes based on users / groups

I Server / database admins
I Limit read / write access to databases

I Filtered replication
I Limit replicated user data based on users / groups

I You still might want to use an HTTP proxy
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Thanks for listening

I More information:
I http://couchdb.org
I http://guide.couchdb.org
I http://couchapp.org

I More about us:
I http://qafoo.com

I Please rate & comment:
I http://joind.in/2778

http://couchdb.org
http://guide.couchdb.org
http://couchapp.org
http://qafoo.com
http://joind.in/2778
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