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Welcome to Orbitz. Sign in | Register now

QQ‘&S My Trips | My Account | Traveler Update | Customer Support
£\
Quick Search | Vacation Packages | Hotels p .., 3 Cars | Cruises | Activities | Deals Like Orbitz on Facebook [EjLike 311k

Find flghtsby:

Airline
Need a o Py Arines
hotel too? |

Book flight + hotel N aioe - s257 $257 $257 $287

together for a discount * total $278 | total $278 | total $285 | total $308

Find Flight + Hotel 1 stop .7 The lowest fare is shown above. Still want more options? Show all flights

Sort flights by:
Change Search Showing lowest priced flights (45 flights out of 180 total) See all 180 flights ~ Sponsored Links

- Fly Portland to San Jose

rom Gty name or 2 oorl — Enjoy every day low fares on
'PDX ] (Lol $257 + 521 taxes & fees = $278 USD per person NOJBOOKINGIFEES] PRICE Alaska Air. Book today!

ASSURANCE www.alaskaair.com
L0 Ny o R Costa Rica from $149
rom
Foo Ol ‘o st Leave Thu, Mar 15 Alaska Airlines 400 _g\% Costa Rica Fares Just Dropped!
‘sJC Depart:6:10am Portland, OR (PDX) e Book Now to Lock In the Best_ Deals.
| ) i Arrive:T:55am San Jose, CA (SJC) deparlure yww jowfares.com/Costa-Rica-Fares
U ol e Non-stop Economy | 1hr45min | Boeing 737 | View seats San Jose Cheap Deals
Leave Food, Spas & More up to 90% Off.
a2 | Limited Availability- Act Now!
Return  Sun, Mar 18 Alaska Airlines 2546 Choose WWW.Qroupon.com
operated by HORIZON AIR DBA ALASKA HORIZON this return AN S
: = Depart:6:15am San Jose, CA (SJC) Up to 65% off San Jose Flights.

[ Anytime  + ] ke Arrive:8:19am Portland, OR (PDX) Ng Service Fees on all Fllghgts!

aamames hems amBendd e e Sane
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Y PDX 4= = CPH, Nov 5 = = Nov 12

EE Search for hotels in Copenhagen Denmark

€ PDX = CPH on Mon, Nov 05

4= New Search

€ CPH - PDX on Mon, Nov 12

Sort By Agony Price Duration Departure Arrival @ Airlines v Fi
Portland P 11am 5pm 11pm 5am 11a 5p
Copenhagen 8pm 2am 8am 2pt 8pm 2a
From $1148 ORD Lufthansa SAS
From $1158 SEA Lufthansa* G S-S |
From $1222 United | ORD | SAS | ARN E155
From $1255 EWR
From $1303 United EWR SAS*
From $1326 United 000 Lfthansa s o I SAS*
From $1326 Air Air Canada LHR S
From $1329 United Swiss
From $1329 air IR > Lufthansa* FRA  EBSd
From $1333 United [O50) United R SAS |
From $1346 UnitedSAS*
From $1509 SEA " Lufthansa* FRA i
From $1619 EWR
From $1671 SEA British British
From $1872 Alr Fran |
From $1902 ORD | LOT Polish WAW [SAS* |
From $2166 Unrt Swiss Swiss
From $2187 “United NPT British
From $2278 United* ORD Lu
From $2350 SEA " Icelandair Icelandair
From $2410 United IAD United* BRU

Saturday, November 10, 12



Y PDX 4= = CPH, Nov 5 = = Nov 12

B Search for hotels in Copenhagen Denmark

€ PDX = CPH on Mon, Nov 05

4 New Search

€ CPH - PDX on Mon, Nov 12

- (didn’t make

From $1

From $1

From $1 .

From $1

From $1

From $1 ,

From $1

From $1

From $1

From $1

From $1

From $1

From $1... - —rer - 0

From $1872 - =peta*x | } Alr Franoe Air

From $1902 ORD 1 LOT Polish WAW |SAS* |
From $2166 United IEEON Swiss Swiss
From $2187 [ united [IIIEEY

From $2278 United* ORD Lu

From $2350 SEA | Icelandair Icelandair

From $2410 United IAD " United* BRU
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Y PDX 4= = CPH, Nov 5 = = Nov 12

EE Search for hotels in Copenhagen Denmark

€ PDX = CPH on Mon, Nov 05

4= New Search

€ CPH - PDX on Mon, Nov 12

Sort By Agony Price Duration Departure Arrival @ Airlines v Fi
Portland P 11am 5pm 11pm 5am 11a 5p
Copenhagen 8pm 2am 8am 2pt 8pm 2a
From $1148 ORD Lufthansa SAS
From $1158 SEA Lufthansa* G S-S |
From $1222 United | ORD | SAS | ARN E155
From $1255 EWR
From $1303 United EWR SAS*
From $1326 United 000 Lfthansa s o I SAS*
From $1326 Air Air Canada LHR S
From $1329 United Swiss
From $1329 air IR > Lufthansa* FRA  EBSd
From $1333 United [O50) United R SAS |
From $1346 UnitedSAS*
From $1509 SEA " Lufthansa* FRA i
From $1619 EWR
From $1671 SEA British British
From $1872 Alr Fran |
From $1902 ORD | LOT Polish WAW [SAS* |
From $2166 Unrt Swiss Swiss
From $2187 “United NPT British
From $2278 United* ORD Lu
From $2350 SEA " Icelandair Icelandair
From $2410 United IAD United* BRU
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5 PDX 4= = CPH, Nov 5 4= = Nov 12
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2D Position

| Sort By Agony Price Duration Departure Arrival | Airlines v Fi
Portland P an 5pm 11pm 5am | 5pn
Copenhagen 8pm 2am 8am ' 8pm 2a
From $1148 ORD Lufthansa SAS
From $1158 SEA Lufthansa* G S-S |
From $1222 United | ORD | SAS | ARN E155
From $1255 EWR
From $1303 United EWR SAS*
From $1326 United [l T iRkAansa  ISAS*
From $1326 Air Air Canada LHR  IELS
From $1329 United [JISEEH Swiss
From $1329 air IR Lufthansa* FRA  EBSd
From $1333 United [ United N SAS |
From $1346 UnitedE8ll = Lufthansa =~ [EXsas*
From $1509 SEA Lufthansa* FRA i
From $1619 EWR
From $1671 SEA British
From $1872 - =peta* | = AirFranc i
From $1902 ORD LOT Polish WAW |SAS*
From $2166 United Swiss Swiss
From $2187 | united IIEER British
From $2278 United* ORD Lu
From $2350 SEA Icelandair Icelandair
From $2410 United IAD United* BRU
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Sort By Agony Price Duration Departure Arrival | Airlines v

Portland
Copenhagen

From $1148
From $1158
From $1222
From $1255
From $1303
From $1326
From $1326
From $1329
From $1329
From $1333
From $1346
From $1509
From $1619
From $1671
From $1872
From $1902
From $2166
From $2187
From $2278
From $2350
From $2410

>
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. Width

| Sort By Agony Price Duration Departure Arrival | Airlines v

Portland P 11an 5pm 11pm 5am ‘
Copenhagen 8pm 2am 8am 2pt 8pm
From $1148 ORD | Lufthansa SAS
From $1158 SEA Lufthansa* G S-S |
From $1222 T ORD | SAS | ARN 155
From $1255 EWR
From $1303 United EWR ~ SAS*
From $1326 United [ LiRkhansa T lIsAS*
From $1326 Air Air Canada LHR  IELS
From $1329 United [ISEEH Swiss
From $1329 Air IR " Lufthansa* FRA  EBSd
From $1333 United [ United N SAS |
From $1346 UnitedE8ll = Lufthansa =~ [EXsas*
From $1509 SEA Lufthansa* FRA i
From $1619 | EWR
From $1671 SEA British
Fom$1872 | | B L r Franc
From $1902 ORD LOT Polish WAW |SAS* |
From $2166 United SN Swiss Swiss
From $2187 | united IIEER British
From $2278 United* ORD Lu
From $2350 SEA Icelandair Icelandair
From $2410 United IAD " United* BRU
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Sales Data - Microsoft Excel
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Total Salos by Store

Store

Store 1
Store 2
Store 3
Store 4
Store 5
Store 6
Store 7

Store 8

Store 9
Store 10
Store
Store |
Store

Store |

Store |

Store

v Sales

L0 R T 0 T T v 0 T 0 T T 0 B R R I

o N

o N

313,765
107,160
351,751
131,047
252,136
167,462
210,073
308,092

97,492
393,484
396,891

51,168
251,390
392,776
259,654
225,184
335,785,

Total Sales by Region
Region
West @S
South @S
Midwest &

East s
Total S

Sales
1,718,258
534,389
1,009,268
900,431
4,162,346,

Total Sales by Category

Category Sales

Aufomotive‘
Gardening E
Electronics ‘
Jewelry ‘
Sporting 80
Houseware |$
Books [
Games S

86,285
52,048
83,026
93,035
50,016
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18,420,

X Jewelry

~ Books

TOTAL SALES BY CATEGORY

a Automotive ® Gardening @ Electronics

® Sporting @ Housewares

4 Games
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Photo by Scott Schuman,

The Sartorialist
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D3: Data Driven Documents (2011

Mike Bostock Jeffrey Heer Vadim Ogievetsky

D*: Data-Driven Documents
Michael Boswock, Vadm Ogievetsky and Jetlrey Heer

Fg | interactive viewaizysons bullt with D3, sunning inside Goog e Chrome, Froem lett 10 rghts calonclr view, chord clagram, choes-
phet map. heerarchical edge bunding. scabompiot matr, 9ouped A stacked tas, forco-ainacted graph clustens, Voronal sselaicn

Abstract—Dute O ven Documents |DU) & 4 nowel segresestal on drirspaniet agprcach X viuakeadion 00 e wels Rathee 1an dade
e underlysg SoRegiph M n & ookl apectic abalucion DO etaties wc! Fagection and Muaspokiton of & ratee fecresen-
Wion T Meecird documet clyec! model (DONVG. With O3, cesigrers selectwely bind npud Sux 10 mriitoary cocumies! ehirmesis
Py dy aric Yt aiorens 10 Dot germ e £ modly cormdesl. W show how fegriced Ll crl N spannsy IrgUvws pussve-
rak ad Dilur ragrales with Gewelitper ook 1 2o Aeroachecs, wiiin cfierg corrgurabie ~clal ongl off Suncy and g
powert s SeCaring COTRONE L ITITcud dvil LBon of SoRaices et srrgd fes o g A iowes ecalve Soveicorranl
ASd Sorsly, we Sermosaite how O3 rmrior e rerrily erulin anead on @2 slerscion w Gamalc perioemancs rrprcwerernts

OVIT eI s repeseriaiioss.

Iedex Teersa—indoor s visasd 2ol on, cagr riafacis, okis, 20 gt

1 INTRODUCTION

Whes buildizg vissabictions, dedpnens ofien amploy m:cltiple tookh
simudtaneously. This s particularty tree o0 the wed, where Inneractive
voesizatioen corsbine variod techeolopien: HTML foe page coetere,
CSS for sesthetios, JavaScript foe isteraction, SV for vectoe graph-
5, and 0 o0, One of the great sucoesses of the wed as a platform
= the (mosdly ) searslen cooperation of sech lockenlogies, erabicd by
a shared represeatation of the page called e socument obyecr sadel
CDOM). The DOM exposes the hierasshical structore of page connece,
sech o parsgraph and table clanesty, allowng reformce 23d manp-
waon, In additon 1o programming mserfaces, modem droasers n
dude powesfid graphical ol e developens fhal daplay the clement
tree, soveal isheritod atyle valoes, aod debug isteractive scripts.
Ulsfoetazately, this bl stcroperabedity is typucally lost with vi-
sealizaton wolkins due %0 encapselation of Be DOM with more pe
clalized Sorms, Racher than empoweriag @rect manipolation of e
cxatizg rmodel, wach toalices (2, 9, 15] supplacst it with condoen some-
graph abstnactions. This appeoach may peovide sudbstanmal gains In ¢f
ficimcy—radcing e effoet roguired % spocify 2 viscalizstos—Seat

& The aastors ore wik the Compavr Science Deporowss of Suagfond
Lty Sogfond CA #2058
Emanl {mhosiock, sad pheer | @ iiagfind ol

Mamarcogw secevond 30 Murch 200 ) acvepend ! Aspant 200 )1 posied omiine
27 Oxmter Mok 1, maved om M October J0))

B vormaton on addammng repents of s sricie, lease send

el o g @ compaier ovyp.

it can 2 high opportusity coal: # jgacees developeny” kaomledpe of
vandands, and e ol arad rosurces that sopmen! those staradsesds.

The roaulieg oot %o aocesnbylity—the Sfficelty of learrang e
TEresennaion —may ump efficency gains, o oot Sor new users
Scaciy of cocumensation and Ineffectoal dedogging exacertane the
peoblern, srpadisg wen froe gaisisg decper undeniteading of wolkit
abstractions and limitng the oolion’s posconal.  Systems with ioner
medade sooacgraph abeiractoss and dclayad property evalsation can
be partculely difficull o debog: nicrzal sructares are cxposad coly
when emors anse, ofm & unexpecied Lmes,

Furdermore, imtermedate represonnaions may duminsh expoes
shveness—the drverdty of possble viscalizatoes —and avoduce seb
vintal rartitee overbeadl. Certain ks Bt could be offiosded w 2
more sutable 1ol sach as specifyng foms via CSS, may de stymoed
bry encapezlation. Simikely, while graptocal featores such o clippieg
rray be sepportad by the enderlying repecsestatioen, ey may rat be
esposed by the wolice. Even (f exseasibiny is avaiiabie as 2 means for
predeor caprenion, 4 regaaes in-depth kaowlodpe of wolkit isicrrals
and poses a substartial barrier 30 ™e average wser.

Our swareron of these Bk comes in pust from: thoosasds of e
observamons over hie two years since releasing Protosts [2], despire
our aticrege bo belnce caprenivesen, cficicecy and accomibility. We
now refine Bese three poals wih speciiic objectves:

Cozmpatibility. Tools S0 ot exist 2 isclation, but withn an ooy
tem of related componenns, Technology reuse wtiles prior Knowledge
arad seference mstkcrads, anprovng sccenibelity. Offlcading 2 vabnet
of aks W specialicad Yools can srprove efficicacy, aviadiag the gen-
erality and complexiey of a monclithic appeoach. And. full access o
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5391
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$528
$589 l
$637 1
s654 [ Unted |

Saturday, November 10, 12



espoke

3am. 6am. 9am.
$139 [ Unted |
$208
$358
$391
$458 '
$490 [ United |
$528 | Pan-Am
$589 l
$637 1
5654 [ Unted

(map flight-data
(fn [{:keys [price carrier depart arrive]}]
[ cdiv.row
[ tbutton.price (str "$" price)]
[tdiv.flight
{:style {:1left (time-scale depart)
:width (time-scale (- arrive depart))}
:carrier carrier}
[ tspan carrier]]]))
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$139 L United

$208

- _._- Bespoke

$358

s391

$458

$490 T United |

$528
$589 [ |
$637 1
s654 T Unted

(map flight-data
(fn [{:keys [price carrier depart arrive]}]
[ cdiv.row
[ tbutton.price (str "$" price)]
[ cdiv.flight
{:style {:1left (time-scale depart)
:width (time-scale (- arrive depart))}
:carrier carrier}

[:span carrierlyhy (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]]
[cdiv.tick {:style {:left (time-scale t)}}
[tdiv.grid-line]
[ :span.label label]]))
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#f1li

O

#axi ts
.t
3am. 6am 9 a.m. = abmo =
= t-= nsi

5139 T height: 100%
$208 .label ease-out
$358 display: block -price
$391 [ Aaska | position: relative LRILELENLS ELOEEE
sas8 top: -1.3em text-align: righ
§490 e United | left: -2.5em Wl‘_ith‘ 50px
$528 width: 5em hel?ht : ) 80%
$589 0 text-align: center §°§° 10%
i1vs : eft: -60px
o — fc.)nt—Famlly. sans-serif p
so54 T — -grid-line -
position: absolute -flight
width: 1lpx position: absolu
(map flight—data height: 100% height: 60%
(fn [{:keys [price carrier depart arrivelph: 0Opx top: 20%
[:div.row background-color: hsl(0,05S¥§gqligns: SIS
[ :button.price (str "$" price)] z—index: 1 border: 1px soli
[ cdiv.flight span
{:style {:left (time-scale depart) color: white
:width (time-scale (- arrive depart))} font-size: 0.8
:carrier carrier} font-family: s

[:Span Carrier](w [[3 u3 a.m.u] [6 "6 a.m.u] [9 ||9 a.m.n] . .
[12 "Noon"] [15 "3 p.m."] [18 "6 p.ggii*n carrier-col
(fn [[t label]] 3color) |
[:div.tick {:style {:left (time-sca1£1%92§[Carrler=
[ :div.grid-1line] background-col
[ :span.label label]]))
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<canvas>
Java2D D3.js

<SVg>

Excel
Highcharts

General Specific

(hard to use) (not expressive)
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<canvas> ) Fxcel
Java2D D3.js ,
Highcharts

General Specific

(hard to use) (not expressive)
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The Grammar
of Graphics (1999)

@ Springer

ind Con

Leland Wilkinson

The Grammar
of Graphics

Second Edition

ooplot? (2005)

Hadley Wickham
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Motor Trend cars dataset

mpg cyl disp hp drat wt ...

Mazda RX4 21.0 6 160 110 3.90 2.62
Mazda RX4 Wag 21.0 6 160 110 3.90 2.88
Datsun 710 22 .8 4 108 093 3.85 2.32
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Exploratory

ggplot (mtcars, aes(wt, mpg))
+ geom point()

mpg

Wil



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

Exploratory

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

factoricyl)

mpg

Saturday, November 10, 12


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

Exploratory

ggplot (mtcars, aes(wt, mpg))
+ geom boxplot()

mpg

factor{cyl)



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

Exploratory

ggplot (mtcars, aes(gsec, wt))
+ stat smooth() + geom point()

qsec



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

@
draw_scatterplot(data) -
]
25.0+ ®
®
® @
: % o
20.0 4 [} °
®
15.0 ® ‘. e
(]
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complected

draw_scatterplot(data)

calculate scale extents
calculate tick marks
curve fitting

calculate statistics
draw points

draw guides

draw labels

30.0 4

25.04

E
20.0 4

15.0

10.0-

1.0 2.0

3.0 4.0

5.0
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Decomplect

A graphic consists of:

Data e
Geometry % .
Aesthetic mappings ¢, o s
. ’°
Statistics cqe’
Groupings ’

Scales




® {:data mtcars
& :
:geom :point
30.0 - -9 . : .
smapping {:y
® s X
25.0 ®
| ®
@ .
. %% ©
20.0 - . ' .
@
&
15.0 - ® ’. ®
®
10.0 - G 1o
1.0 2.0 3.0 4.0 5.0

wt

: Mpg
cwt}}
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{:data mtcars
:geom #point{:radius 4}
i - :mapping {:y :mpg
o X :wt}}
25.0 - z
g o,
20.0 - -
; @
15.0- * et e ) )
10.0- Vi
1.0 2.0 3.0 4.0 5.0
wit
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. {:data mtcars
:geom #point{:radius 4}
3004 ©® :
smapping {:y :mpg
- :X :cyl}}
25.0 - :
I :
20.0 - -
= :
i
10.0- 2
4.0 5.0 6.0 7.0 8.0
cyl
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{:data mtcars

| :geom :boxplot
3004 [ . : - .
smapping {:y :mpg
:X :cyl}}
25.0 4
ol = ™
20.0 -
15.0 -
10.0 - -
4.0 5.0 6.0 7.0 8.0
cyl

Saturday, November 10, 12



Data

all the things




APl Support

{:data mtcars

:mapping {:X :wt :y :mpg}
:geom :point}




APl Support

{:data => mtcars,
:mapping => {:X => :wt, :y => :mpg},
:geom => :point}




APl Support

{"data": mtcars,
llmapping": {"X": "Wt", |ly|l: "mpgll},
"geom": "point"}




U can haz
Programming




Spec --> Plot --> SVG/PDF/PNG

{:data mtcars

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




Spec --> Plot --> SVG/PDF/PNG

{:height 500, :width 500, :title "",
:layers ({:geoms
(#point {:x 2.62, :y 21, :radius 10
:fi111l nil, :stroke nil}
#point {:x 2.875, :y 21, :radius 10
:fi111l nil, :stroke nil}
..,
:mapping {:xXx :wt, :y :mpg}}),
:scales
{:x #linear{:domain [1.513 5.424], :label :wt},
:y #linear{:domain [10.4 33.9], :label :mpg}}}
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Spec --> Plot --> SVG/PDF/PNG

o
30.0 - &
25.0-
e
=
20.0 -
15.0 ‘
10.0- ®S
1.0 2.0 3.0 4.0 5.0




Spec --> Plot --> SVG/PDF/PNG

{:height 500, :width 500, :title "",
:layers ({:geoms
(#point {:x 2.62, :y 21, :radius 10
:fi111l nil, :stroke nil}
#point {:x 2.875, :y 21, :radius 10
:fi111l nil, :stroke nil}
..,
:mapping {:xXx :wt, :y :mpg}}),
:scales
{:x #linear{:domain [1.513 5.424], :label :wt},
:y #linear{:domain [10.4 33.9], :label :mpg}}}
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Spec --> Plot SXG/PDF/PNG

N J/
Your code

(-> {:data mtcars

:mapping {:y :mpg, :x :wt}
:geom :point}

compile

(assoc-in [:scales :y :domain] [0 401])
(assoc-in [:scales :x :label] "Vehicle Weight")

render!)




Spec --> Plot ~ SVG/PDE/PNG

4
40.0- q //
. Your code
®
30.0 - a9
..
Y
gzo.o- ” . ..
$® ” ®
®
10.0- L 1
0.0-
1.0 2.0 3.0 4.0 5.0

Vehicle Weight




Decomplect

A graphic consists of:

Data e
Geometry % .
Aesthetic mappings ¢, o s
. ’°
Statistics cqe’
Groupings ’

Scales




oramimar

lets you

say




oramimar

lets you
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Kevin Lynagh

Keming Labs @lynaghk




