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About Me

• Director, Jason Davies Ltd

• Apache CouchDB contributor

• Python, Django, JavaScript, jQuery

• Cambridge University (ML!)



CouchApps

• Pure CouchDB applications

• Standalone: hosted entirely on CouchDB 
“stack”, usually one app per _design doc

• Single step deployment via replication

• Enforces “scalable thinking”

• P2P Web



?!!



`couchapp`

• Scripts written in Python to make 
developing pure CouchDB applications 
easier

• sudo easy_install couchapp

• couchapp generate relax && cd relax

• couchapp push http://127.0.0.1:5984/mydb

http://127.0.0.1:5984/mydb
http://127.0.0.1:5984/mydb


Directory Structure



Resulting Design Doc



_list
• Arbitrary JS transformation for views

• http://127.0.0.1:5984/mydb/_design/app/
_list/myview?startkey=...&endkey=...

• JSON -> HTML, JSON -> XML, ...

• E4X nice for XML generation

• Iteratively call getRow() and use send(...)

http://127.0.0.1:5984/mydb/_design/app/_list/myview?startkey=...&endkey=
http://127.0.0.1:5984/mydb/_design/app/_list/myview?startkey=...&endkey=
http://127.0.0.1:5984/mydb/_design/app/_list/myview?startkey=...&endkey=
http://127.0.0.1:5984/mydb/_design/app/_list/myview?startkey=...&endkey=


_show

• Arbitrary transformation for documents

• http://127.0.0.1:5984/mydb/_design/app/
_show/mydoc

• function (doc, req) { return “foo”; }

http://127.0.0.1:5984/mydb/_design/app/_show/mydoc
http://127.0.0.1:5984/mydb/_design/app/_show/mydoc
http://127.0.0.1:5984/mydb/_design/app/_show/mydoc
http://127.0.0.1:5984/mydb/_design/app/_show/mydoc


JavaScript Templating

• EmbeddedJS (EJS)

• <% /* execute arbitrary JS */ %>

• <%= /* execute and include result */ %>

• new EJS({ text: mytemplate }).render(doc);

• John Resig’s Micro-Templating

• new template(mytemplate)(doc);

• Doesn’t preserve whitespace or LaTeX 
backslashes

http://embeddedjs.com/
http://embeddedjs.com/
http://ejohn.org/blog/javascript-micro-templating/
http://ejohn.org/blog/javascript-micro-templating/


Push Helper Macros

• Simple macros to facilitate code re-use

• Insert code directly

• // !code path/to/code.js

• Encode file as JSON: path/to/test.html

• // !json path.to.test

• // !json _attachments/test.html



Experiments!

http://www.flickr.com/photos/seanstayte/378461237/

http://www.flickr.com/photos/seanstayte/378461237/
http://www.flickr.com/photos/seanstayte/378461237/


Casual Lofa: the World’s fastest furniture 
(87 m.p.h.)

CouchDB on Wheels





www.elyservice.co.uk

• “Just a very ordinary-looking garage Web 
site” @jchris

• Originally developed using Django

• 5 static pages

• 1 contact form that sends e-mail

http://www.elyservice.co.uk
http://www.elyservice.co.uk




Static Pages

• Very easy to do

• Simple JS function in shows/pages.js

• Takes doc.title, doc.content and renders 
template using EJS



Example shows/page.js



Pretty URLs

• / -> /elyservice/_design/elyservice/_show/
pages:home

• /about/ -> /elyservice/_design/elyservice/
_show/pages:about

• We need a flexible URL router

http://127.0.0.1:5984/elyservice/_design/elyservice/_show/pages:home
http://127.0.0.1:5984/elyservice/_design/elyservice/_show/pages:home
http://127.0.0.1:5984/elyservice/_design/elyservice/_show/pages:home
http://127.0.0.1:5984/elyservice/_design/elyservice/_show/pages:home


Nginx

• Use Nginx as a reverse-proxy

• Simple rewrite rules using regular 
expressions

• Works well

• Config is a bit unwieldy

• Have to edit config file and reload Nginx 
process every time I change a route



server {
    listen 89.145.97.172:80;
    server_name www.elyservice.co.uk;
    set $projectname elyservice;

    location / {
        if ($request_method !~ ^(GET|HEAD)$) {
            return 444;
        }

        proxy_pass http://127.0.0.1:5984/elyservice;
        proxy_redirect default;
        proxy_set_header X-Orig-Host '$host:$server_port';

        rewrite ^/media/(.+)$ /$projectname/_design/elyservice/$1 break;
        rewrite ^/$ '/$projectname/_design/elyservice/_show/pages' break;
        rewrite ^/(.*)/$ '/$projectname/_design/elyservice/_show/pages/pages:$1' break;

        return 404;
    }

    location /contact/ {
        if ($request_method !~ ^(GET|HEAD|POST)$) {
            return 444;
        }

        proxy_pass http://127.0.0.1:5984/elyservice;
        proxy_redirect default;
        proxy_set_header X-Orig-Host '$host:$server_port';

        if ($request_method = POST) {
            rewrite ^/contact/$ /$projectname/ break;
        }
        rewrite ^/contact/$ '/$projectname/_design/elyservice/_show/contact' break;

        return 404;
    }
}

http://www.elyservice.co.uk
http://www.elyservice.co.uk
http://127.0.0.1:5984/elyservice
http://127.0.0.1:5984/elyservice
http://127.0.0.1:5984/elyservice
http://127.0.0.1:5984/elyservice


_rewrite

• URL routing for pure CouchDB 
applications

• Still in experimentation phase

• Simple experiment using Webmachine-style 
syntax encoded as JSON in _design doc

• Atoms are encoded as “<atom>”, since 
“<“ and “>” are invalid URL characters



rewrites.json
[
  {
      "match": ["media", "<*>"],
      "rewrite": ["_design", "bethabracha", "<*>"]
  }, {
      "match": [“products”, “<id>”],
      "rewrite": ["_design", "bethabracha", "_show", 
"<id>"]
  }, {
      "match": ["products", "<id>", "media", "<*>"],
      "rewrite": ["<id>", "<*>"]
  }
]



Code

• http://github.com/jasondavies/couchdb/tree/
rewrite

• Supports Webmachine-style routes for URL 
rewriting

• Needs support for rewriting query string 
(or equivalent)

• e.g. /blog/tags/foo/ -> .../_view/by_tag?

http://github.com/jasondavies/couchdb/tree/rewrite
http://github.com/jasondavies/couchdb/tree/rewrite
http://github.com/jasondavies/couchdb/tree/rewrite
http://github.com/jasondavies/couchdb/tree/rewrite


Sending E-Mail

• No native SMTP support in CouchDB (yet)

• Never give up! Implement simple message 
spooler in CouchDB

• Use an update_notification process 
(python send_emails.py)

• Or run this as a cron job on N slaves







Code

http://github.com/jasondavies/couchdb-contact-
form

http://github.com/jasondavies/couchdb-contact-form
http://github.com/jasondavies/couchdb-contact-form
http://github.com/jasondavies/couchdb-contact-form
http://github.com/jasondavies/couchdb-contact-form


Security & Validation I
Configure Nginx to reject non-GET/HEAD 
requests:

Non-standard error code 444 causes Nginx 
to drop connection

• Use separate Nginx config block to 
allow POSTs to /contact/



Security & Validation II

validate_doc_update.js



IRC Experiments

• CouchDB good for storing large quantities 
of data for analysis

• Simple logger for #couchdb IRC chatroom

• Create pretty graphs





rakieandjake.com

• Originally written using Django

• Converted to CouchApp for fun

• Auto-thumbnailing of wedding photos

• Similar to spooler, a special view lists 
thumbnail sizes that still need to be 
generated

• Python script pushes thumbnails into 
docs as attachments









Secure Cookie Authentication

• Reasonable performance/simplicity of 
JavaScript implementation

• Mutual authentication

• Resistance to off-line dictionary attacks 
based on passive eavesdropping

• Passwords stored in a form that is not 
plaintext-equivalent

• Limited resistance to replay attacks





Tamper-Proof Cookies

Timestamp + signature => limited forward-security 
(outside of timestamp window)



Secure Remote Password Protocol (SRP)

• Zero-Knowledge Password Proof

• Simple to implement in Erlang using BigInt 
and crypto libraries

• JavaScript too slow: over 5s for 1024 bits

• Vulnerable to active injection attacks

• There are simpler protocols that can be 
used to give equivalent security

• Just add SSL for protection from active 
attacks (or lobby for TLS-SRP/J-PAKE!)



couch_httpd_auth I

• Drop-in replacement for 
default_authentication_handler

• Populates user_ctx (req.userCtx)

• Falls back to HTTP Basic for replication



couch_httpd_auth II

• http://github.com/jasondavies/couchdb/tree/
cookie-auth

• Uses simple plaintext authentication for 
now, will add pluggable authentication 
mechanisms

• Due to be merged into trunk “soon”

• Used in http://nymphormation.org

http://github.com/jasondavies/couchdb/tree/cookie-auth
http://github.com/jasondavies/couchdb/tree/cookie-auth
http://github.com/jasondavies/couchdb/tree/cookie-auth
http://github.com/jasondavies/couchdb/tree/cookie-auth
http://nymphormation.org
http://nymphormation.org




Bet Ha Bracha

• Mum’s Web site

• Fun experiment: E-commerce on pure 
CouchDB!

• Product catalogue

• Google Checkout integration

• Google Base Atom feed

• Again, originally written in Django





Shopping Cart

• Store shopping cart in cookie (4kb max)

• Requires no persistent server-side 
session state, good for clusters!

• Obvious size limitation, for a larger site 
we would probably store the cart in 
CouchDB keyed by a session cookie



The Endless Quest for 
Purity

• Google Checkout integration currently 
needs _external + Python script, since the 
callback uses XML

• For 100% purity we need _update handler 
to transform XML -> JSON



_update

• Analagous to _show

• Precise semantics still being worked on

• e.g. function (doc, req) { /* mutate doc */ 
return doc; }

• Watch this space: http://github.com/
jasondavies/couchdb/tree/update



Joe’s Blog

• Simple blog experiment from Joe 
Armstrong’s lightning talk

• Uses contentEditable

• Original version used simple Erlang server 
to save versions of blog post

• Super-easy to replace with CouchDB!



CouchDB “Revisions”

• These are used for optimistic concurrency 
control

• Not for implementing a VCS!

• To store a revision history we can simply 
create a new doc for each revision and 
never change it



Other Wishlist Items

• View intersections and unions

• Load HTML page in single request e.g. 
the categories/tags list in the sidebar



Thank you for listening!

www.jasondavies.com
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