The Nitro and Og Todo List Tutorial
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This article may be freely distributed under the terms of the GNU Free Documenation License
Version 1.2. The full text of the license can be found on-line at http://www.gnu.org/licenses/
fdl.html .

Abstract

Build a simple web application from the ground up using the Ruby programming language and the
Nitro web framework.
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Introduction

Nitro is a framework to build dynamic web applications using the lightweight Ruby programming
language. The sister project Og, short for Object-Graph, can be used to access a database.

There are many web frameworks already, what sets Nitro apart?

Nitrois, like Ruby, lightweight. Nitro applications as well as the Nitro code itself read like standard Ruby
and are easy to understand. Standard Ruby idioms are preferred over exotic and inaccessible shorthand
notation. It is faster than several competitors, and serves pages in two steps : template compilation and
template rendering. Compilation happens only the first time a page is served, amortizing the overhead.

Getting and installing Nitro

Installing Nitro/Og canbeassimpleasgem i nstal | nitro og. Thiswill pull in some other projects.
Much of the web application framework functionality resides in the subproject Raw which will be pulled
in together with Nitro and Og.

There are anumber of other dependencies:
Nitro/Og dependencies

Facets A large collection of extensions to Ruby its core libraries, and other reusable parts that
could've been part of Ruby's core.
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English
Blow

Opod

Xml-Simple

UUIDtools

TMaill

Mongrel

RedCloth

A collection of natural language processing and text manipul ation methods.
Web libraries, include markup mixins, builders and microformat libraries.

Opod stands for Object-pods, it takes care of persisting arbitrary Ruby objects. It isused
by some types of session store.

A XML reading/writing API that offers more convenience than the raw REXML.

UUIDsareglobally uniqueidentifiers. Thisis needed to run the blog example that comes
with Nitro.

Thisis also needed for the blog example. TMail is an email handler library for Ruby.
TMail can extract data from mail, and write data to mail following the relevant RFCs
on the subject.

A Ruby webserver. There are other options such as WEBTrick or FastCGl, but Mongrel
is recommended.

A markup library. There are some macros that can be used in templates that will call the
markup code. By default these use RedCloth, altough you can use a different markup
processor if you prefer.

When installing the official gemsthese should be installed automatically. If you're making your own gems
from the repository code you'll have to install them by hand:

geminstall
geminstall
geminstall
geminstall
geminstall

facets
engl i sh

bl ow

opod

xm -sinple

For the blog example:

geminstall
geminstall

Recommended:

geminstall
geminstall

uui dt ool s
t mai |

nongr el
redcl oth

The latest development source can be retreived using the version control system Darcs::

darcs get http://repo.nitroproject.org

To stay up to date, issue 'darcs pull' in the Nitro root directory. Once you got hold of the sourcesit is
possible to build your own gems with rake:

cd repo.nitroproject.org
rake dist:all

cd di st

geminstall
geminstall
geminstall
geminstall

gl ue
09
raw
nitro
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If you do not wish to install unofficial gems, you can use the repository version directly. You will need
to add the directory ni t r o/ bi n to your PATH to usethe ni t r o command. The filescri pt/ i b/
gl yceri n. r b cantake care of setting your Ruby loadpath to include the various Nitro subprojects. For
instance:

export N TRO HOVE=/ path/to/repo.nnitroproject.org
export PATH=$NI TRO _HOVE/ ni t r o/ bi n: $PATH
export RUBYOPT="-rubygens -|$N TRO HOVE/ script -rlib/glycerin"

hello, world

Citing Brian Kernighan. A Nitro application can be as simple as

require "nitro"
include Nitro

cl ass RootController

def i ndex
@ut << "hello, world"
end
end

Ni tro.start (RootController)

Savethisasapp. r b.
Note

At the time of writing it won't work without a file named conf / debug. r b. For now it will
suffice to put thisin there:

def setup(app)
end

Building a real app

To show off how easy it isto get started with Nitro we'll build a TodoL ist web application. To get started
quickly it is possible to let Nitro generate a base application to start from. The syntax is:

nitro create todoli st

With Nitro the programmer is free to structure the application anyway she chooses. There are only afew
directories and filenames that have a special meaning to Nitro, and even these can be changed from their
default values. Pretty much everything is optional : you don't need a directory for your models, templates
or unit tests until you actually need it. ‘create’, however shows the recommended way to structure things.
By sticking to thislayout it is easy for others (or yourself) to find your way around.

app. r b isyour main Nitro application, theni t r o command will look for thisfilewhen starting the app.

Theapp/ subdirectory containsnmodel / ,t enpl at e/ andcontrol | er/ subdirectoriesfor thethree
parts of the MV C pattern. Model and controller files have to explicitly included from app. r b, and hence
can be placed anywhere. Theapp/ t enpl at e location is the default location for templates.

The conf/ subdirectory containsadebug. rb andal i ve. r b file, here custom configuration can be
done. The appropriate file will be loaded depending on the mode nitro runsin.
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Building the model

In order to store the tasks on our todo list we need to tell Og where to find the database. The Og start
method does the trick :

Qg. start (:adapter => :sqglite)
or

Qg. start (
. adapter => :nysql,
suser => "root",
. password => "password"

)

Thisgoesin conf/ debug. r b inside the set up(app) method. We also need to change app. r b to
load Og, add this line at the top:

require "og

In anormal Ruby application you might have this class:

cl ass Todoltem
attr_accessor :title
attr_accessor :done
end

But thisis aweb app, that would be too easy, right?
Create afile named app/ nodel /t odoitem rb:

cl ass Todoltem
attr_accessor :title, String
attr_accessor :done, Trued ass
end

And require that file from app. r b. As you can see we told Og the type of our attributes, string and
boolean. That way it knows what type to give to each column in the database schema. Running the app
we can seein our terminal

INFO Og uses the Sglite store.
DEBUG (Og nmanageabl e cl asses: [ Todolteni
DEBUG CREATE TABLE ogtodoitem (title text, done bool ean, oid integer PRI MARY KE

Nice.

You can play around a bit with your model using Nitro's console mode. Create a few items for the todo
list, so we have something to show later on.

$ nitro console
INFO Og uses the Sglite store.
DEBUG (Og nmnageabl e cl asses: [ Todolteni
DEBUG CREATE TABLE ogtodoitem (title text, done bool ean,
oi d integer PRI MARY KEY)
DEBUG SELECT * FROM ogtodoitemLIMT 1
INFOQ Starting Script server in debug node, |istening at
0. 0. 0. 0: 9000
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INFO This console is attached to the application context.

| NFO

INFG * $app points to the application

INFG * $srv points to the adapter

INFO * use get(uri), post(uri), response() to
programmatically call actions

| NFO

i rb> Todoltem al |

=> ]

irb> Todoltemcreate with(:title => "Walk the dog",
:done => fal se)
=> #<Todol tem Oxb77d00e8 @lone=f al se,
@itle="Val k the dog", @id=1, @alidation_errors={}>

irb> Todoltemcreate_with(:title => "Water the plants",
:done => fal se)
=> #<Todol tem Oxb77b7cc8 @one=f al se,
@itle="Water the plants", @id=2, @alidation_errors={}>

i rb> Todoltem al |
=> [#<Todol tem Oxb77b3380 @lone=fal se, @itle="Wal k the dog", @id=1>,
#<Todol t em Oxb77b1f 44 @lone=fal se, @itle="Water the plants”, @i d=2>]

irb> Todoltenf2].title
=> "Water the plants”

> i temrTodol t em new

=> #<Todoltem Oxb77a7d64>
irb>itemtitle="Buy chunky bacon”
=> "Buy chunky bacon"

irb> item done=true
=> true

irb> item save
= 1

irb> Todoltem al |

=> [#<Todol tem Oxb7799110 @one=fal se, @itle="Wal k the dog",
@i d=1>, #<Todoltem 0xb7797964 @lone=fal se, @itle="Water
the plants", @id=2> #<Todoltem Oxb7796500 @one=tr ue,
@itle="Buy chunky bacon", @i d=3>]

irb>itemoid
=> 3

Views : building templates

When you launch the app (with'nitro‘)andgotohttp://127. 0. 0. 1: 9000 you see a welcome
page with some information to get started. This file can be found in app/ t enpl at e/ i ndex. ht i .
Let's change it into something useful:
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<htm >
<head>
<title>Todolist</title>
</ head>
<body>
<h1>TodolLi st </ h1>
<ul >
<?r Todoltemall.each do |i| ?>
<li>#{i.title} - #{i.done}</Ii>
<?r end ?>
</ ul >
</ body>
</htnm >

Let's clean this up a bit using the Nitro concept of morphers
<ul >
<li for="i in Todoltemall">#{i.title} - #{i.done}</Ii>

</ ul >

Ahh, much better, but there's some stuff here that should go in the controller!

The Controller enters the stage

MV C consists of three parts : models manage your data, views display the data, and controllers handle
user input. Controllers and views tend to get closely coupled.

In a web application every page load is handled by a controller 'action’. The controller will perform
any necessary actions on the models, and load and prepare the data that is later displayed by the views
(templates).

InNitroaURL istypically interpreted as/ control | er/ acti on/ par/a/ me/ters. Thereisalsoa
root controller to handle requests where there is no controller explicitly specified. When there is no action
specified Nitro will render the'i ndex' action.

Createthefileapp/ control | er/ root. rb asfollows:

cl ass RootControll er

def i ndex
@tens = Todoltem all
end
end

We also have to adapt app. r b. We need to require thefile, and set our new class asroot controller. This
iswhat app. r b looks like afterwards :

require "nitro"
require "og"
include Nitro

requi re "app/ nodel /t odoit enf
require "app/controller/root

Nitro.start(Root Controller)
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Now when surfing to http://127.0.0.1:9000, the i ndex method of the r oot controller is called, and
afterwards the template is rendered. Since the controller loads the model items now, we can change the
template:

<li for="i in @tenms">#{i.title} - #{i.done}</Ili>

Getting interactive

If we're only going to display alist of tasks, we might aswell use some static HTML. Next up well let the
user add new tasks. WE'll create a controller action new on our root controller that shows a form, which
will be submitted to the cr eat e action.

At the beginning of the page under the <h1>...</h1> we'll add thislink:
<a href="#{R : new}">New t ask</ a>

The Rmethod isahelper for creating URI's. It can befound in the module Raw. : EncodeURI . It'susage
is documented in the RDoc. Here we simply pass the name of an action on our current controller. Since
thisistheroot controller, thiswill result in the URI '/ new.

L ook at the front page again, you should see the link. When you click it, however, Nitro presents an error
page:

I nternal Server Error
Pat h: / new
wrong nunber of arguments (1 for 0)

The problem is we haven't yet created the 'new action. Since there's no controller mounted at '/ new,
the root controller is used. This controller doesn't have a'new action so the default index action is used.
The remainder of the URI is passed as arguments to the action method. This method isn't expecting any
arguments, hence the error.

So, create afileapp/ t enpl at e/ new. ht m :

<htm >
<head>
<title>Todolist</title>
</ head>
<body>
<hl1>Add new t ask</hl>
#{forn(:object => Todoltem :action => :create, :nethod => :post) do |f|
f.attribute :title
f.attribute :done
f.submt 'Create'
end}
</ body>
</htnm >

HereweusetheFor nHel per tocreateaform. Wetell itit'saformforaTodol t em soit'ssmart enough
to figure out the titleis a string and 'done’ is boolean. The result is aform with atextbox and a checkbox.

First however we have to make this form method available to our template, add thisto the controller :
i ncl ude FornHel per

And whileyou're at it, also add the method that will handle the form:
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def create
request. assi gn( Todol t em new) . save
redirect _to :index

end

Opening and closing tasks

All that is left is being able to mark tasks as done. Let's add a method to our controller to do just that:

def toggl e(oid)
item = Todol t enf oi d]

itemdone = !item done
item save
redirect _referrer

end

This method takes one parameter, which will be taken from the URI, for instance
http://127.0.0. 1: 9000/ t oggl e/ 3.1t getsanitem from the database, changesit's state and saves
it again. Afterwards it points the browser back to whichever page it came from.

Ini ndex. ht M well add alink to every itemin our list:

<li for="itemin @tens">#{itemtitle} - #{itemdone} -
[<a href="#{R :toggl e}/ #{item oi d}">Toggl e</a>]</li >

That's all it takes, reload the page and seeif it works.
Another feature we'll need is deleting tasks altogether. This follows roughly the same pattern.
A controller action:

def del ete(oid)
Todoltem del ete oid
redirect _referrer
end

And asmall adaptation of our template:

<li for="itemin @tens">#{itemtitle} - #{itemdone} -
[<a href="#{R :toggl e}/ #{item oi d}">Toggl e</ a>]
[<a href="#{R :del ete}/#{item oi d}">Del et e</ a>]

</li>

Elements : custom HTML tags

Hereisouri ndex. ht m thusfar:

<htnm >
<head>
<title>Todo list</title>
</ head>
<body>
<h1>Todo list</hl>
<a href="#{R : new} " >New t ask</ a>
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<ul >
<li for="itemin @tems">#{itemtitle} - #{item done} -
[<a href="#{R :toggl e}/ #{item oi d}">Toggl e</ a>]
[<a href="#{R :del ete}/#{item oi d}">Del et e</ a>]
</li>
</ ul >
</ body>
</htm >

How about we change this to something a little more elegant?

<Page title="Todo list">
<a href="#{R : new} " >New t ask</ a>

<ul >
<li for="i in @tens">
<Task item"i" />
</li>
</ul >
</ Page>

And thisishow app/ t enpl at e/ new. ht ml ends up looking:

<Page title="Add new task">
#{form:object => Todoltem :action => :create, :nmethod => :post do |f|
f.attribute :title
f.attribute :done
f.subnmit "Create!"
end}
</ Page>

To achieve thiswe'll create two special classes, Page and Task. When these tags are encountered in the
template, an instance of the corresponding class is instantiated. The attributes in the template are made
available as instance variables. Eventually the special method r ender iscalled. The result is placed in
the template instead of the original tags.

These 'elements’ act as template macros, they allow you to rewrite a part of your template. Whatever is
inside thetagsisavailabletor ender by callingcont ent .

So without further ado, start by creating a directory for your elements named app/ el enent .
Thisiswhat thefileapp/ el ement / page. r b looks like:

cl ass Page
def render
%-<ht nl >
<head>
<title>#{@itle}</title>
</ head>
<body>
<hl>#{ @itle}</hl>
#{content}
</ body>
</ htm >~
end
end
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Thisispretty straightforward, the @ i t | e instancevariableisset to whatever you filled inin thetemplate,
the cont ent method returns whatever isfound inside the Page tags.

The Task class getsalittle trickier, let's have a closer look:

cl ass Task
def itemattr(at)
"\#{#{ @ten}. #{at}}"
end

def render
Y%o-#{itemattr :title} - #{itemattr :done}
[<a href="\#{R :toggle}/#{itemattr :oid}">Toggl e</ a>]
[<a href="\#{R :delete}/#{item attr :oid}">Del ete</a>]
end
end

What is going on here? Remember Nitro processes templates in two steps, the first time a template is
needed it is converted (compiled) into Ruby code, which is injected into the controller class as a specia
method. Afterwards the rendering of atemplate is simply acall to this method.

Elements are processed at compile time. So the r ender render method is called only once when the
template is needed for the first time. Any code that needs to be evaluated every time a page is requested
needs to be embedded in the String that is returned by r ender .

To acheive this we use alittle trick. Remember that in a literal string you can write code in between #{
and } . This code will be evaluated, and the result ends up as part of the string. We can use this to insert
text at compile that.

If we want to defer that intorpolation we have to put aliteral #{ . . . } inthe the generated string, without
it being interpolated. We can acheive this by 'escaping' it with abackslash: "\ #{1 i ke_t hi s}". The
result is that the string interpolation happens each time the template is rendered, it's as if it was written
directly in the template.

In our template we had this little snippet:
<li for="i in @tens">
<Task itenm="i" />

</[li>

The result is that in Task#r ender the variable @t emis set to the string i " . We happen to know
that that string is the name of alocal variable, so we return a string wich looks like #{i . titl e} -
#{i.done} - ....Thiswill get evaluated later on.

Thei t em at t r helper just makesit alittle bit easier for ourselves.

We only scratched the surface of what is possible with elements. When you have nested elements (like
Task inside Page) the inner elements are available through the variable @ chi | dr en. Thisallowsyou
to write families of elements that work together to create a complex DSL.

Prettify

- Turnit into atable

- add some CSS

10
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- chapter : configuration
- chapter : aspects and annotations

- chapter : validation and error handling
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