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Solution
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Pick a better graph, 
perhaps traffic versus 
backups with fake data
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Data Is Proof
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People Pattern Match
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Pictures Are 
Universal
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Overview
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Expectations

• 93 slides left (eep!)

• Code heavy

• Practitioner Focused

• Slides & Code Available
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http://www.flickr.com/photos/dw2002/5451586738
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Graph
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sudo gem install graph
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brew install graphviz

Friday, September 13, 13



Examples
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Ruby Exceptions
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Rails Associations
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CS Curriculum
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• Simple language to describe graphs

• Graphs are nodes and edges

• Can edit attributes such as color and 
shape

DOT
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• GraphViz 

• Tulip

Viewing DOT files
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Basics
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B
digraph do
  node("B")
end

Single Node
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Hello
digraph do
  node("B").label "Hello"
end

Labels
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A

B

digraph do 
  edge "A", "B"
end

Edges
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A

B

C

digraph do
  edge "A", "B"
  edge "B", "C"
  edge "C", "A"
  save "cycle"
end

Saving
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A

B

digraph do 
  edge "a", "b"
  save "edge", "png"
  save "edge", "jpg"
  save "edge", "pdf"
  save "edge", "svg"
end

Format list: http://www.graphviz.org/doc/info/output.html

Exporting
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Advanced
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Shapes
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A

B C

digraph do
  boxes
  edge "A", "B"
  edge "A", "C"
end

Boxes
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A

B

C

digraph do
  node_attribs <<   
    triangle
  edge "A", "B"
  edge "B", "C"
  edge "C", "A"
end

Shapes
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A

B

C

Many Shapes

digraph do
  edge "A", "B", "C"
  triangle << node("A")
  circle   << node("B")
  diamond  << node("C")
end
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Color
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A

B

C

digraph do
  node_attribs << red
  edge_attribs << blue
  edge "A", "B", "C"
end

Color Edges & Nodes
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G

O

R

P

digraph do
  node_attribs << filled
  edge "G", "O", "R", "P"
  green  << node("G")
  orange << node("O")
  red    << node("R")
  purple << node("P")
end

Many Colors
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Design Impaired?
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www.colorbrewer2.com
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Double check what color 
brewer calls the three 
categories
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www.graphviz.org/doc/info/
colors.html
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digraph do
  node_attribs << filled
  colorscheme(:set1, 4)
  c1 << node("A")
  c2 << node("B")
  c3 << node("C")
  c4 << node("D")
  edge "A", "B", "C", "D"
end

Color Scheme 
Example
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D
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D
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B

C

D
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Charts
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Examples
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Highcharts 101
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Basic Highcharts 
Page
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JQuery
Highcharts.js

Include
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<html>
<script type="text/javascript" src="http://
ajax.googleapis.com/ajax/libs/jquery/1.7.1/
jquery.min.js"></script>
<script>
$(function () {
        $('#chart').highcharts({
            xAxis: {
                categories: ['emacs', 'vim', 'other']
            },
            series: [{
                data: [10, 5, 3]
            }]
        });
    });
</script>
<script src="http://code.highcharts.com/
highcharts.js"></script>
<div id="chart"/>
</html>
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$(function () {
  $('#chart').highcharts({
    series: [{
      data: [10, 5, 3]
    }]
  });
});
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$(function () {
  $('#chart').highcharts({
    series: [{
      data: [10, 5, 3]
    }]
  });
});
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$(function () {
  $('#chart').highcharts({
    series: [{
      data: [10, 5, 3]
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  });
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$(function () {
  $('#chart').highcharts({
    xAxis : {
      categories:
       ["emacs",
        "vim",
        "other"]
    },
    series: [{
      data: [10, 5, 3]
    }]
  });
});
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$(function () {
  $('#chart').highcharts({
    chart : { 
      type: 'column'
    },
    xAxis : {
      categories:
        ["emacs",
         "vim",
         "other"]
    },
    series: [{
      data: [10, 5, 3]
    }]
  });
});
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$(function () {
  $('#chart').highcharts({
    chart : { 
      type: 'column'
    },
    title: {
      text: 'Editors At 
Seattle.rb'
    },
    xAxis : {
      categories: 
        ["emacs", 
         "vim", 
         "other"]
    },
    series: [{
      data: [10, 5, 3]
    }]
  });
});
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$(function () {
  $('#chart').highcharts({
    chart : { 
      type: 'column'
    },
    title: { ... },
    xAxis : { ... },
    series: [{
      name: "Editors",
      data: [10, 5, 3]
    }]
  });
});
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$(function () {
  $('#chart').highcharts({
    chart : { 
      type: 'column'
    },
    title: { ... }, 
    yAxis : {
      title: { 
text: "Number of People" }
    },
    xAxis : { ... },
    series: [{
      name: "Editors",
      data: [10, 5, 3]
    }]
  });
});
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Highcharts 102
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$(function () {
  $('#chart').highcharts({
    chart : { 
      type: 'pie'
    },
    title: { ... },
    series: [{
      name: "Editors",
      data: [
       ["Emacs", 10],
       ["vim", 5],
       ["other", 3]]
    }]
  });
});
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line

spline

area

column

bar

pie

scatter

area range

area spline

column range
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yAxis : [
  {// Primary yAxis
    labels : {style : {color : '#6666ff'}, 
              align : 'left', x : 0, y : -2},
    title : {text : 'Weight',
             style : {color : '#6666ff'}}
  }, 
  {// Secondary yAxis
    labels : {style : { color : '#33aa33' },
              align : 'right', x : 0, y : -2},
    title : {text : 'Time', 
             style : { color : '#33aa33' }},
    opposite : true
  }
]
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yAxis : [
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Data Extraction
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Techniques
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#!/usr/bin/ruby -w
require 'rubygems'
require 'graph'
require 'nokogiri'
require 'open-uri'

uri     = "http://www.cs.hmc.edu/program/course-descriptions/"
doc     = Nokogiri::HTML(open(uri))

def normalize(number)
  number.strip.gsub(/\s/, '')
end

courses = []

course_descriptions = doc.css(".crsdscrptn-header")

course_descriptions.each do |description|
  course = Hash.new

  number, title = description.css(".crsdscrptn-title").text.split('.')

  course[:number] = normalize(number)
  course[:title]  = title.strip

  desc = description.css("dl dd")[0].text
  pre_reqs = desc.scan(/CS\s*\d+/)
  course[:pre_reqs] = pre_reqs.map { |s| normalize(s) }

  courses << course
end

digraph do
  rotate; boxes;
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    node(course[:number]).label course[:title]
  end

  courses.each do |course|
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end
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require 'nokogiri'
require 'open-uri'
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end
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#!/usr/bin/ruby -w
require 'rubygems'
require 'graph'
require 'nokogiri'
require 'open-uri'

uri     = "http://www.cs.hmc.edu/program/course-descriptions/"
doc     = Nokogiri::HTML(open(uri))

def normalize(number)
  number.strip.gsub(/\s/, '')
end

courses = []

course_descriptions = doc.css(".crsdscrptn-header")

course_descriptions.each do |description|
  course = Hash.new

  number, title = description.css(".crsdscrptn-title").text.split('.')

  course[:number] = normalize(number)
  course[:title]  = title.strip

  desc = description.css("dl dd")[0].text
  pre_reqs = desc.scan(/CS\s*\d+/)
  course[:pre_reqs] = pre_reqs.map { |s| normalize(s) }

  courses << course
end

digraph do
  rotate; boxes;

  courses.each do |course|
    node(course[:number]).label course[:title]
  end

  courses.each do |course|
    course[:pre_reqs].each do |pr|
      edge pr , course[:number]
    end
  end

  orphans = nodes.map { |_, n| n.orphan? ? n.name : nil}
  orphans.each { |name| remove_node(name) }

  save "hmc_cs", "png"
end
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  course[:pre_reqs] = pre_reqs.map { |s| normalize(s) }
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number, title = description.css(".crsdscrptn-
title").text.split('.')

course[:number] = normalize(number)
course[:title]  = title.strip
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course_descriptions.each do |description|
  course = Hash.new

  number, title = description.css(".crsdscrptn-
title").text.split('.')

  course[:number] = normalize(number)
  course[:title]  = title.strip

  desc = description.css("dl dd")[0].text
  pre_reqs = desc.scan(/CS\s*\d+/)
  course[:pre_reqs] = pre_reqs.map { |s| normalize(s) }
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end
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<dl> 
 <dt>Prerequisites</dt>
 <dd>CS 42, CS 60</dd>
 <br />
 <dt>Credit Hours</dt>
 <dd>3.0</dd>
 <br />
</dl>
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desc = description.css("dl dd")[0].text
pre_reqs = desc.scan(/CS\s*\d+/)
course[:pre_reqs] = pre_reqs.map { |s| normalize(s) }
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desc = description.css("dl dd")[0].text
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desc = description.css("dl dd")[0].text
pre_reqs = desc.scan(/CS\s*\d+/)
course[:pre_reqs] = pre_reqs.map { |s| normalize(s) }
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course_descriptions.each do |description|
  course = Hash.new

  number, title = description.css(".crsdscrptn-
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end
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end
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courses.each do |course|
  course[:pre_reqs].each do |pr|
    edge pr , course[:number]
  end
end
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