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def my_view(request):
    if request.META.get('HTTP_X_PJAX'):
        template = 'content-pjax.html'
    else:
        template = 'content.html'

    # Get data...

    return render_to_response(template, context)



vs.



from djpjax import pjax

@pjax()
def my_view(request):
    # Get data...
    template = 'content.html'
    return render_to_response(template, context)

https://github.com/jacobian/django-pjax

https://github.com/jacobian/django-pjax
https://github.com/jacobian/django-pjax


Problem #1: Multiple content boxes



Problem #2: Non-visible changes



Problem #3: Context-switching

Python

JavaScript
SQL



Problem #4: Computers should do this



Two pages, one system



The Solution

tinyurl.com/django-pjax
Auto-pjax
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Web framework
returns full page

Web framework
returns *diff*

Goal #1: Auto diffs via Ajax



Goal #2: Support multiple content boxes



Goal #3: Support non-visible changes (JS!)



Goal #4: Respect URLs and permalinks
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Goal #5: Don’t require JS on initial page load



Goal #6: Bail if needed



Goal #7: Security

Any application-specific data
that’s revealed should be

safe for public consumption.



Goal #8: Favor correctness, win devs’ trust



Goal #9: Amaze

My word, Humphrey...
How did you do that?



Why pass HTML instead of structured data?

{"title": "Web page",
"content": "A web page or webpage is a document or...",
"last_edited": "2012-03-25"}

Structured data

• Then you need client-side templating.

• Optimize for server-side development, because 
you have to do it anyway.  And it’s more fun. :-)



Example



1. Find all on-site links



2. Set onclick

Load URL with Ajax:
    Pass X-PJAX header
    Pass current URL
When response comes in:
    Replace diffs (MAGIC!)
On error:
    Load next page manually



3. Django middleware

If request has X-PJAX header:
    Calculate diff (MAGIC!)
    Return JSON of diff



Overview



Overview

Click link
Trigger Ajax request



Overview

Click link
Trigger Ajax request

Server says: “These bits changed”



Overview

Click link
Trigger Ajax request

Server says: “These bits changed”

JavaScript changes the page in place



Overview

Click link
Trigger Ajax request

Server says: “These bits changed”

JavaScript changes the page in place

URL gets updated with pushstate



Two bits of MAGIC

• Server: Which bits are different?

• Client: How do we update the HTML document?



<html>
<body>
<h1>{% block h1 %}{% endblock %}</h1>

<div id="content">
{% block content %}{% endblock %}
</div>

base.html

Django template inheritance



<html>
<body>
<h1>{% block h1 %}{% endblock %}</h1>

<div id="content">
{% block content %}{% endblock %}
</div>

base.html

child1.html
{% extends "base.html" %}

{% block h1 %}
First child
{% endblock %}

{% block content %}
<p>Welcome to the first child!</p>
{% endblock %}

Django template inheritance



Django template inheritance

<html>
<body>
<h1>{% block h1 %}{% endblock %}</h1>

<div id="content">
{% block content %}{% endblock %}
</div>

base.html

child1.html child2.html
{% extends "base.html" %}

{% block h1 %}
First child
{% endblock %}

{% block content %}
<p>Welcome to the first child!</p>
{% endblock %}

{% extends "base.html" %}

{% block h1 %}
Second child
{% endblock %}

{% block content %}
<p>Welcome to the second kid!</p>
{% endblock %}



Django template inheritance
base.html

child1.html

child2.html

<html><body><h1> h1 </h1><div id="content"> content </div>

content

First childh1

<p>Welcome to the first child!</p>

content

Second childh1

<p>Welcome to the second kid!</p>



http://example.com/child1/
<html><body><h1>

h1

</h1><div id="content">

content

</div>

First child

<p>Welcome to the first child!</p>

{
"block:h1": "First child",
"block:content": "<p>Welcome to the second kid!</p>"
}

http://example.com/child2/

Basic diff using template inheritance

http://example.com/child1/
http://example.com/child1/
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http://example.com/child1/
<html><body><h1>

h1

</h1><div id="content">

content

</div>

First child

<p>Welcome to the first child!</p>

Hooking into the HTML: Option 1

<div id="dj_block_h1">

</div>

<div id="dj_block_content">

</div>

http://example.com/child1/
http://example.com/child1/


http://example.com/child1/
<html><body><h1>

h1

</h1><div id="content">

content

</div>

First child

<p>Welcome to the first child!</p>

Hooking into the HTML: Option 1

<div id="dj_block_h1">

</div>

<div id="dj_block_content">

</div>

// data = from ajax.
$('#dj_block_h1').html(data['block:h1']);
$('#dj_block_content').html(data['block:content']);

http://example.com/child1/
http://example.com/child1/


Putting it all together
Template
(as written)

<html><body>
<h1>{% block h1 %}{% endblock %}</h1>
<div id="content">
{% block content %}{% endblock %}
</div>



Putting it all together
Template
(as written)

<html><body>
<h1>{% block h1 %}{% endblock %}</h1>
<div id="content">
{% block content %}{% endblock %}
</div>

Rendered
HTML

First childh1 content

<html><body>
<h1><div id="dj_block_h1">First child</div></h1>
<div id="content"><div id="dj_block_content">
<p>Welcome to the first child!</p>
</div></div>

<p>Welcome to the first child!</p>



Putting it all together
Template
(as written)

<html><body>
<h1>{% block h1 %}{% endblock %}</h1>
<div id="content">
{% block content %}{% endblock %}
</div>

Rendered
HTML

First childh1 content

Ajax request GET /page2/
X-pjax: /page1/

<html><body>
<h1><div id="dj_block_h1">First child</div></h1>
<div id="content"><div id="dj_block_content">
<p>Welcome to the first child!</p>
</div></div>

<p>Welcome to the first child!</p>



Putting it all together
Template
(as written)

<html><body>
<h1>{% block h1 %}{% endblock %}</h1>
<div id="content">
{% block content %}{% endblock %}
</div>

Rendered
HTML

First childh1 content

Ajax response

Ajax request GET /page2/
X-pjax: /page1/

<html><body>
<h1><div id="dj_block_h1">First child</div></h1>
<div id="content"><div id="dj_block_content">
<p>Welcome to the first child!</p>
</div></div>

<p>Welcome to the first child!</p>

{"dj_block_h1": "Second child",
"dj_block_content": "<p>Welcome to the second kid!</p>"}



Putting it all together
Template
(as written)

<html><body>
<h1>{% block h1 %}{% endblock %}</h1>
<div id="content">
{% block content %}{% endblock %}
</div>

Rendered
HTML

First childh1 content

Ajax response

Ajax request GET /page2/
X-pjax: /page1/

JS callback

<html><body>
<h1><div id="dj_block_h1">First child</div></h1>
<div id="content"><div id="dj_block_content">
<p>Welcome to the first child!</p>
</div></div>

<p>Welcome to the first child!</p>

$('#dj_block_h1').html(data['dj_block_h1']);
$('#dj_block_content').html(data['dj_block_content']);
history.pushState(null, document.title, "/page2/");

{"dj_block_h1": "Second child",
"dj_block_content": "<p>Welcome to the second kid!</p>"}



Template variables

def my_view(request):
    return render_to_response('test.html', {
        'name': request.GET.get('name'),
    })

<html>
<body>
<h1>Hello, {{ name }}!</h1>

test.html



Template variables

<html><body><h1>Hello, 

name

<span id="dj_var_name">

</span>

!</div>

// data = from ajax.
$('#dj_var_name').html(data['dj_var_name']);

<html>
<body>
<h1>Hello, {{ name }}!</h1>



Then it starts to get tricky...

<span id="dj_var_title">Can’t put within <title>

Insertion JavaScript needs to special-case this:
document.title = 'New title';

How does the framework know this is a title??

<html>
<head>
  <title>{{ title }}</title>
</head>



How does the framework know this is a title?

<html>
<head>
  <title>{{ title title }}</title>
</head>

Option 1: Provide hints in the template.

Requires extension of template syntax.
Requires manual work by template authors. :-(



How does the framework know this is a title?

<html>
<head>
  <title>{{ title }}</title>
</head>

Option 2: Parse HTML.

Requires SUPER-MEGA-ALL-IN-ONE HTML, 
JavaScript, CSS, Django template language 
parser.



How does the framework know this is a title?

<html>
<head>
  <title>{{ title }}</title>
</head>

Option 3: ALWAYS change the <title>.

This is what jquery-pjax does.



Partial titles

<html>
<head>
  <title>{{ title }} | EveryBlock.com</title>
</head>

<span id="dj_var_title">Can’t put within <title>

document.title call now needs extra information

A good argument for always changing the <title>.

document.title = 'New title' + ' | EveryBlock.com ';



Snippets in HTML tags

<body class="{{ body_class }}">
  <p {{ p_attrs }}>
     {{ content }}
  </p>
</body>

<span id="dj_var_body_class">Can’t put within attribute

How does the framework know these are
within tags/attributes?



Snippets in HTML tags

<body class="{{ body_class }}">
  <p {{ p_attrs }}>
     {{ content }}
  </p>
</body>

Option 1: Search parents until you find a sane container.



Snippets in HTML tags

<body class="{{ body_class }}">
  <p {{ p_attrs }}>
     {{ content }}
  </p>
</body>

Option 2: Parse HTML and provide selectors for diffs.

// data = from ajax.
$('body').attr('class', data['body_class']);
$('body > p:nth-child(1)').attr(data['p_attrs']);
$('body > p:nth-child(1)').html(data['content']);



http://example.com/child1/
<html><body><h1>

h1

</h1><div id="content">

content

</div>

First child

<p>Welcome to the first child!</p>

Hooking into the HTML: Option 1

<div id="dj_block_h1">

</div>

<div id="dj_block_content">

</div>

http://example.com/child1/
http://example.com/child1/


Hooking into the HTML: Option 2

http://example.com/child1/
<html><body><h1>

h1

</h1><div id="content">

content

</div>

First child

<p>Welcome to the first child!</p>

{
"h1": "Second child",
"#content": "<p>Welcome to the second kid!</p>"
}

http://example.com/child2/

http://example.com/child1/
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Hooking into the HTML: Option 2

[
"$('h1').html('Second child')",
"$(#content).html('<p>Welcome to the second kid!</p>')"
]

{
"h1": "Second child",
"#content": "<p>Welcome to the second kid!</p>"
}

...send instructions:

Instead of sending data...



Evil HTML snippets

<div{{ rest_of_div }}
</div>

 class="foo">rest_of_div



Evil HTML snippets

<div{{ rest_of_div }}
</div>

Solution: Don’t do that.

 class="foo">rest_of_div



Insertion types
<div>{{ foo }}</div>Block



Insertion types
<div>{{ foo }}</div>

<span>{{ foo }}</span>

Block
Inline



Insertion types
<div>{{ foo }}</div>

<span>{{ foo }}</span>

<pre>{{ foo }}</pre>

Block
Inline
Text



Insertion types
<div>{{ foo }}</div>

<span>{{ foo }}</span>

<title>{{ foo }}</title>

<pre>{{ foo }}</pre>

Block
Inline
Text
Title



Insertion types
<div>{{ foo }}</div>

<span>{{ foo }}</span>

<title>{{ foo }}</title>

<title>{{ foo }} | Example.com</title>

<pre>{{ foo }}</pre>

Block
Inline
Text
Title
Titlebit



Insertion types
<div>{{ foo }}</div>

<span>{{ foo }}</span>

<title>{{ foo }}</title>

<title>{{ foo }} | Example.com</title>

<style type="text/css">
{{ foo }}
</style>

<pre>{{ foo }}</pre>

Block
Inline
Text
Title
Titlebit
CSS



Insertion types
<div>{{ foo }}</div>

<span>{{ foo }}</span>

<title>{{ foo }}</title>

<title>{{ foo }} | Example.com</title>

<style type="text/css">
{{ foo }}
</style>

<pre>{{ foo }}</pre>

<head>
{{ foo }}<!-- meta tags -->
</head>

Block
Inline
Text
Title
Titlebit
CSS

Dull



Insertion types
<div>{{ foo }}</div>

<span>{{ foo }}</span>

<title>{{ foo }}</title>

<title>{{ foo }} | Example.com</title>

<style type="text/css">
{{ foo }}
</style>

<pre>{{ foo }}</pre>

<head>
{{ foo }}<!-- meta tags -->
</head>

<script>
window.onload=function() {
{% block onloadjs %}{% endblock %}
}
</script>

Block
Inline
Text
Title
Titlebit
CSS

Dull

Critical



Template logic
<body>
{% if some_condition %}
  Some condition is true!
{% else %}
  It’s false.
{% endif %}
</body>



Template logic
<body>
{% if some_condition %}
  Some condition is true!
{% else %}
  It’s false.
{% endif %}
</body>

Treat the whole block as a changeable thing.



Nested template logic

<body>
{% if condition %}
  Condition is true!
  {% if sub_condition %}
    And sub-condition!
  {% else %}
    But not sub-condition.
  {% endif %}
{% else %}
  Condition is false.
{% endif %}
</body>

Treat each block as a changeable thing.



Template logic in crafty places

<body class="{% if foo %}foo{% else %}bar{% endif %}">



Removal of markup
<body>
{% if condition %}
  Condition is true!
  {% if sub_condition %}
    And sub-condition!
  {% else %}
    But not sub-condition.
  {% endif %}
{% else %}
  Condition is false.
{% endif %}
</body>

<body>
Condition is true!
But not sub-condition.
</body>

<body>
Condition is true!
And sub-condition!
</body>

<body>
Condition is false.
</body>

condition=True
sub_condition=False

condition=True
sub_condition=True

condition=False
sub_condition=True



Putting it all together
Template
(as written)

<html>
<head><title>{{ title }}</title></head>
<body>
<h1>Welcome, {{ name }}!</h1>
</body>



Putting it all together
Template
(as written)

<html>
<head><title>{{ title }}</title></head>
<body>
<h1>Welcome, {{ name }}!</h1>
</body>

Rendered
HTML

<html>
<head><title>Title here</title></head>
<body>
<h1>Welcome, Adrian!</h1>
</body>

Title heretitle Adrianname



Putting it all together
Template
(as written)

<html>
<head><title>{{ title }}</title></head>
<body>
<h1>Welcome, {{ name }}!</h1>
</body>

Rendered
HTML

<html>
<head><title>Title here</title></head>
<body>
<h1>Welcome, Adrian!</h1>
</body>

Title heretitle Adrianname

Ajax request GET /page2/
X-pjax: /page1/



Putting it all together
Template
(as written)

<html>
<head><title>{{ title }}</title></head>
<body>
<h1>Welcome, {{ name }}!</h1>
</body>

Rendered
HTML

<html>
<head><title>Title here</title></head>
<body>
<h1>Welcome, Adrian!</h1>
</body>

Title heretitle Adrianname

Ajax response

Ajax request GET /page2/
X-pjax: /page1/

["document.title='Second page'",
"$('h1').html('Welcome, Bob!')"]



Putting it all together
Template
(as written)

<html>
<head><title>{{ title }}</title></head>
<body>
<h1>Welcome, {{ name }}!</h1>
</body>

Rendered
HTML

<html>
<head><title>Title here</title></head>
<body>
<h1>Welcome, Adrian!</h1>
</body>

Title heretitle Adrianname

Ajax response

Ajax request GET /page2/
X-pjax: /page1/

JS callback document.title='Second page';
$('h1').html('Welcome, Bob!');
history.pushState(null, document.title, "/page2");

["document.title='Second page'",
"$('h1').html('Welcome, Bob!')"]



<html>
<body>

<div id="content">
Hello, {{ stupid_username }}
</div>

Security, part 1

Internal variable names



<html>
<body>

<div id="content">
Hello, {{ name }}
</div>

Security, part 2

Auto-escaping

<script>alert('hacked you');</script>name



Bonus!



Deferred loading



<html>
<body>
<h1>{% block h1 %}{% endblock %}</h1>

<div id="content">
{% defer_load %}
{% block content %}{% endblock %}
{% end_defer_load %}
</div>

Deferred loading



Template scanner

• Scan all templates in the codebase.

• Figure out which combinations are good/
bad.

• Use that data to inform auto-pjax.



“This sounds like a horrible amount of work.”
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