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Algorithm 1: Business
while people have (problems + money) do

find them;
if you can solve their problem then

convince them;
solve their problem;
take their money;

end
end
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Algorithm 1: Business
while people have (problems + money) do

find them;
if you can solve their problem then

convince them;
solve their problem;
take their money;

end
end

(They don’t
care how)



Clojure

We use



The Internets

We use

( ❤ Google Chrome in particular )
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Bespoke



D3: Data Driven Documents (2011)
Mike Bostock Vadim OgievetskyJeffrey Heer
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Bespoke

(map flight-data
  (fn [{:keys [price carrier depart arrive]}]
      [:div.row
        [:button.price (str "$" price)]
        [:div.flight 
          {:style {:left  (time-scale depart)
                   :width (time-scale (- arrive depart))}
           :carrier carrier}
          [:span carrier]]]))



Bespoke

(map flight-data
  (fn [{:keys [price carrier depart arrive]}]
      [:div.row
        [:button.price (str "$" price)]
        [:div.flight 
          {:style {:left  (time-scale depart)
                   :width (time-scale (- arrive depart))}
           :carrier carrier}
          [:span carrier]]]))(map [[3 "3 a.m."] [6 "6 a.m."] [9 "9 a.m."]

      [12 "Noon"] [15 "3 p.m."] [18 "6 p.m."]]
     (fn [[t label]]
        [:div.tick {:style {:left (time-scale t)}}
          [:div.grid-line]
          [:span.label label]]))



#flights
  .flight
    z-index: 2
    -webkit-transition: all 1s 
ease-out
.price
  position: absolute
  text-align: right
  width: 50px
  height: 80%
  top: 10%
  left: -60px

.flight
  position: absolute
  height: 60%
  top: 20%
  text-align: center
  border: 1px solid gray
  span
    color: white
    font-size: 0.8em
    font-family: sans-serif
    
@mixin carrier-color($carrier, 
$color)
  .flight[carrier=#{$carrier}]
    background-color: $color

#axis
  .tick
    position: absolute
    height: 100%
    .label
      display: block
      position: relative
      top: -1.3em
      left: -2.5em
      width: 5em
      text-align: center
      font-family: sans-serif
    .grid-line
      position: absolute
      width: 1px
      height: 100%
      top: 0px
      background-color: hsl(0,0%,70%)
      z-index: 1

Bespoke

(map flight-data
  (fn [{:keys [price carrier depart arrive]}]
      [:div.row
        [:button.price (str "$" price)]
        [:div.flight 
          {:style {:left  (time-scale depart)
                   :width (time-scale (- arrive depart))}
           :carrier carrier}
          [:span carrier]]]))(map [[3 "3 a.m."] [6 "6 a.m."] [9 "9 a.m."]

      [12 "Noon"] [15 "3 p.m."] [18 "6 p.m."]]
     (fn [[t label]]
        [:div.tick {:style {:left (time-scale t)}}
          [:div.grid-line]
          [:span.label label]]))



Exploratory



ggplot(mtcars, aes(wt, mpg)) 
  + geom_point() 

Exploratory

http://had.co.nz/ggplot2/ggplot.html
http://had.co.nz/ggplot2/ggplot.html


ggplot(mtcars, aes(factor(cyl), mpg)) 
  + geom_point(aes(colour = factor(cyl))) 
 

Exploratory

http://had.co.nz/ggplot2/ggplot.html
http://had.co.nz/ggplot2/ggplot.html


ggplot(mtcars, aes(wt, mpg)) 
  + geom_boxplot() 
 

Exploratory

http://had.co.nz/ggplot2/ggplot.html
http://had.co.nz/ggplot2/ggplot.html


ggplot(mtcars, aes(qsec, wt)) 
  + stat_smooth() + geom_point() 
 

Exploratory

http://had.co.nz/ggplot2/ggplot.html
http://had.co.nz/ggplot2/ggplot.html








{:data mtcars
 :mapping {:x :wt :y :mpg}
 :geom :point}

API Support



API Support
{:data => mtcars,
 :mapping => {:x => :wt, :y => :mpg},
 :geom => :point}



API Support
{"data": mtcars,
 "mapping": {"x": "wt", "y": "mpg"},
 "geom": "point"}



API Support

It’s associative data 
structures all the way down( )



{:data diamonds
 :geom :bar
 :mapping {:x (comp first :group) :y :sum
           :width :group/width}
 :group (group/bin :dimension :carat
                   :num-bins 10)
 :stat :sum}

De-complect



{:data diamonds :geom :bar
 :mapping {:x :carat :y :sum}}

Pattern rewrites

{:data diamonds :geom :bar
 :mapping {:x (comp first :group) :y :sum
           :width :group/width}
 :group (group/bin :dimension :carat
                   :num-bins 10)
 :stat :sum}

declarative rules



{:data diamonds
 :mapping {:title #(str "Diamond color: " (% :group))}
 :group :color
 :geom (geom/plot
        :width 200 :height 200
        :geom (geom/point :radius 4 :opacity 0.3)
        :mapping {:x :carat :y :price})
 :scales {:group :facet}}

Recursion

plot-as-geom idea 
from unpublished 
paper by:

Garrett Grolemund 
Hadley Wickham

thanks!
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