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Data	  Visualiza(on	  

•  Data	  visualiza(on	  -‐	  and	  in	  par(cular,	  web-‐based	  data	  
visualiza(on	  -‐	  is	  having	  its	  moment.	  

•  	  JavaScript	  libraries	  like	  D3.js,	  Raphaël,	  and	  Paper.js,	  building	  
on	  modern	  browser	  support	  for	  Canvas	  and	  SVG,	  have	  made	  it	  
easier	  than	  ever	  to	  produce	  complex	  visualiza(ons.	  

•  Data	  visualiza(on	  is	  a	  wonderful	  way	  of	  exploring	  data,	  finding	  
new	  insights,	  and	  telling	  a	  compelling	  story.	  	  

•  But	  what	  are	  the	  real	  challenges	  visualiza(on	  developers	  face	  



Real	  Data	  is	  Ugly	  

•  Most	  data	  visualiza(on	  tutorials	  start	  with	  a	  pleasant	  fantasy:	  
a	  pris(ne	  data	  set.	  	  

•  Whether	  you’re	  learning	  to	  build	  a	  basic	  bar	  chart	  or	  a	  force-‐
directed	  network	  graph,	  you’re	  presented	  with	  clean,	  
normalized,	  well-‐forma>ed	  base	  data.	  	  

•  In	  prac(ce,	  when	  dealing	  with	  most	  real-‐world	  data	  sets,	  
expect	  to	  spend	  up	  to	  80	  per	  cent	  of	  your	  (me	  finding,	  
acquiring,	  loading,	  cleaning	  and	  transforming	  your	  data.	  



Real	  Data	  is	  Ugly	  

•  Some	  of	  this	  process	  can	  be	  done	  with	  automated	  tools,	  but	  
almost	  any	  data	  cleaning	  involving	  two	  or	  more	  data	  sets	  will	  
require	  some	  level	  of	  manual	  work.	  	  

•  A	  wide	  variety	  of	  tools	  can	  convert	  XLS	  to	  XML	  or	  (mestamps	  
to	  other	  date	  formats,	  but	  nothing	  can	  automa(cally	  map	  one	  
company’s	  internal	  sales	  categories	  to	  those	  of	  its	  
compe(tors,	  or	  deal	  reliably	  with	  data	  entry	  typos,	  
incompa(ble	  character	  encodings,	  or	  poor	  OCR.	  



Real	  Data	  is	  Ugly	  

Tools	  and	  strategies	  

•  Google	  Refine	  (h>ps://code.google.com/p/google-‐refine/	  )	  is	  
a	  great	  data	  cleanup	  workhorse	  
–  It	  has	  limita(ons,	  par(cularly	  for	  non-‐tabular	  data.	  	  

•  Other	  cleanup-‐specific	  tools	  include:	  
–  Data	  Wrangler	  (h>p://vis.stanford.edu/wrangler/	  )	  	  
–  Mr.	  Data	  Converter	  (h>p://shancarter.github.io/mr-‐data-‐converter/).	  	  

•  However,	  many	  tasks	  s(ll	  require	  basic	  proficiency	  in	  a	  
scrip(ng	  language	  like	  Python	  or	  manual	  work	  in	  Excel.	  	  
–  Save	  your	  scripts	  -‐	  you’ll	  use	  them	  again	  

•  Visualiza(on	  is	  a	  great	  tool	  for	  iden(fying	  data	  problems.	  Use	  
sca>er	  plots	  and	  histograms	  to	  find	  and	  fix	  suspicious	  outliers	  



A	  Bar	  Chart	  is	  Usually	  Be>er	  

•  One	  of	  the	  first	  ques(ons	  to	  ask	  when	  considering	  a	  poten(al	  
visualiza(on	  design	  is:	  

	  “Why	  is	  this	  be3er	  than	  a	  bar	  chart?”	  	  
•  If	  you’re	  visualizing	  a	  single	  quan(ta(ve	  measure	  over	  a	  single	  

categorical	  dimension,	  there	  is	  rarely	  a	  be>er	  op(on.	  	  

•  Time-‐based	  data	  is	  usually	  best	  displayed	  on	  a	  line	  chart	  
•  Sca>erplots	  are	  o`en	  best	  for	  exploring	  correla(ons	  between	  

two	  linear	  measures	  
•  Bar	  charts	  are	  one	  of	  the	  best	  tools	  available	  for	  facilita(ng	  

visual	  comparisons,	  leveraging	  our	  innate	  ability	  to	  precisely	  
compare	  side-‐by-‐side	  lengths.	  



•  The	  corollary	  to	  bar	  chart	  superiority	  is	  that	  the	  coolest-‐
looking	  visualiza(ons	  are	  o`en	  the	  least	  useful	  
–  The	  novelty	  and	  aesthe(c	  appeal	  of	  custom	  visualiza(ons	  comes	  at	  a	  

cost:	  the	  clarity	  of	  the	  data.	  	  

•  Most	  bar	  chart	  alterna(ves	  ask	  the	  viewer	  to	  compare	  
differences	  we	  have	  a	  harder	  (me	  discerning:	  areas,	  angles,	  
hues,	  or	  opaci(es.	  	  

•  At	  best,	  such	  visualiza(ons	  make	  comparison	  difficult;	  at	  
worst,	  they	  distort	  the	  data	  en(rely,	  leading	  viewers	  to	  false	  
conclusions.	  

A	  Bar	  Chart	  is	  Usually	  Be>er	  



Tools	  and	  strategies	  

•  Don’t	  dismiss	  tradi(onal	  visualiza(on	  choices	  if	  they	  
represent	  the	  best	  op(on	  for	  your	  data.	  	  

– Start	  with	  bar	  and	  line	  charts,	  and	  look	  further	  only	  when	  
the	  data	  requires	  it	  

•  Have	  a	  good	  ra(onale	  for	  choosing	  other	  op(ons.	  Compared	  
to	  bar	  charts:	  	  

– Bubble	  charts	  support	  more	  data	  points	  with	  a	  wider	  range	  
of	  values	  

– Pies	  and	  doughnuts	  clearly	  indicate	  part-‐whole	  
rela(onships	  

– Treemaps	  support	  hierarchical	  categories	  

A	  Bar	  Chart	  is	  Usually	  Be>er	  





The	  Devil	  is	  in	  the	  Details	  

•  Designing	  the	  labels,	  legends	  and	  axes	  for	  your	  visualiza(on	  is	  
o`en	  an	  a`erthought	  to	  the	  ini(al	  visualiza(on.	  	  

•  These	  elements	  are	  crucially	  important	  to	  the	  visualiza(on,	  
and	  can	  be	  difficult	  and	  (me-‐consuming	  to	  get	  right,	  
especially	  when	  you	  can’t	  predict	  the	  data	  ahead	  of	  (me.	  





The	  Devil	  is	  in	  the	  Details	  

Tools	  and	  strategies	  
–  Plan	  space	  around	  your	  graphic	  for	  labels,	  axes	  and	  legends	  
–  Designate	  a	  maximum	  character	  length	  for	  labels,	  trunca(ng	  if	  

needed	  to	  prevent	  crowding.	  Group	  nearby	  labels	  together,	  
revealing	  them	  in	  response	  to	  user	  ac(ons	  

–  Consider	  scrolling	  or	  accordion-‐style	  expansion	  for	  long	  legends	  
– Whatever	  you	  do,	  don’t	  leave	  these	  elements	  out.	  Labels	  may	  

seem	  like	  a	  secondary	  concern	  when	  you’re	  focused	  on	  the	  
graphic	  elements,	  but	  they	  are	  incredibly	  important	  to	  your	  
viewers	  



Visualiza(on	  is	  not	  Analysis	  

•  It's	  a	  central	  tenet	  of	  the	  field	  that	  data	  visualiza(on	  can	  
yield	  meaningful	  insight.	  	  
–  It’s	  important	  to	  remember	  that	  visualiza(on	  is	  a	  tool	  to	  aid	  

analysis,	  not	  a	  subs(tute	  for	  analy(cal	  skill.	  
•  It’s	  also	  not	  a	  subs(tute	  for	  sta(s(cs:	  	  

–  Your	  chart	  may	  highlight	  differences	  or	  correla(ons	  between	  
data	  points,	  but	  to	  reliably	  draw	  conclusions	  from	  these	  insights	  
o`en	  requires	  a	  more	  rigorous	  sta(s(cal	  approach.	  	  

–  The	  reverse	  can	  also	  be	  true	  -‐	  as	  Anscombe’s	  Quartet	  
demonstrates,	  visualiza(ons	  can	  reveal	  differences	  sta(s(cs	  
hide.	  

•  Really	  understanding	  your	  data	  generally	  requires	  a	  
combina(on	  of	  analy(cal	  skills,	  domain	  exper(se,	  and	  
effort.	  	  



Data	  Visualiza(on	  Takes	  More	  
than	  Code	  

•  The	  range	  of	  libraries	  and	  tutorials	  now	  available	  make	  it	  
easier	  than	  ever	  to	  produce	  produc(on-‐quality	  web-‐based	  
visualiza(ons	  without	  specialized	  exper(se.	  	  

•  Crea(ng	  visualiza(ons	  that	  offer	  real	  insight	  or	  tell	  a	  
compelling	  story	  s(ll	  requires	  a	  par(cularly	  wide	  range	  of	  real	  
skills	  in	  addi(on	  to	  coding	  	  
–  Including	  graphic	  design,	  data	  analysis,	  and	  an	  understanding	  of	  

interac(on	  design	  and	  human	  percep(on.	  	  

•  No	  library	  or	  technology	  can	  subs(tute	  for	  knowing	  what	  
you’re	  doing.	  



•  But	  the	  flip	  side	  of	  this	  secret	  is	  that	  you	  don’t	  need	  to	  know	  
that	  much.	  

•  Especially	  if	  you	  use	  well-‐established	  visualiza(ons	  and	  
interac(on	  principles.	  	  

•  Learn	  enough	  about	  the	  field	  to	  avoid	  newbie	  mistakes	  
(always	  zero-‐base	  your	  bar	  charts	  and	  never	  set	  a	  circle	  radius	  
with	  a	  linear	  scale)	  

•  Keep	  things	  simple	  (no	  3D,	  limited	  anima(on,	  no	  drop	  
shadows),	  base	  your	  work	  on	  solid	  examples	  and	  you	  can	  
create	  great	  visualiza(ons.	  

Data	  Visualiza(on	  Takes	  More	  
than	  Code	  



Important	  Tools	  for	  Visualizing	  
and	  Communica(ng	  Data	  



Gephi	  

•  Gephi	  is	  an	  open-‐source,	  free	  interac(ve	  visualiza(on	  and	  
explora(on	  plaiorm	  for	  all	  kinds	  of	  networks	  and	  complex	  
systems,	  dynamic	  and	  hierarchical	  graphs.	  It	  claims	  to	  be	  “like	  
Photoshop	  but	  for	  data”,	  allowing	  the	  user	  to	  interact	  with	  the	  
data	  representa(on,	  manipulate	  structures,	  shapes	  and	  colors	  
to	  reveal	  hidden	  proper(es.	  

•  h>p://gephi.org/	  
•  h>p://gephi.org/features/	  
•  Cost:	  Free	  







Processing	  

•  Processing	  is	  an	  open	  source	  programming	  language	  and	  
environment	  for	  people	  who	  want	  to	  create	  images,	  
anima(ons,	  and	  interac(ons.	  Today,	  there	  are	  tens	  of	  
thousands	  of	  students,	  ar(sts,	  designers,	  researchers,	  and	  
hobbyists	  who	  use	  Processing	  for	  learning,	  prototyping,	  and	  
produc(on.	  

•  h>p://processing.org/	  	  

•  h>p://processing.org/exhibi(on/	  	  

•  For	  GNU/Linux,	  Mac	  OS	  X,	  and	  Windows	  





Processing.js	  

•  Processing.js	  is	  a	  ‘port’	  of	  Processing,	  a	  sister	  project	  as	  it	  
were,	  designed	  to	  make	  data	  visualiza(ons,	  digital	  art,	  
interac(ve	  anima(ons,	  educa(onal	  graphs,	  video	  games,	  etc.	  
work	  using	  web	  standards	  and	  without	  any	  plug-‐ins.	  	  

•  You	  write	  code	  using	  the	  Processing	  language	  and	  include	  it	  in	  
a	  web	  page	  

•  Interac(ve	  &	  Anima(ons	  

•  h>p://processingjs.org/	  





R	  

•  R	  is	  a	  highly	  extensible,	  open	  source	  language	  and	  
environment	  for	  data	  handling,	  sta(s(cal	  compu(ng	  and	  
graphical	  techniques.	  

•  One	  of	  R’s	  key	  strengths	  is	  the	  ease	  with	  which	  well-‐designed	  
publica(on-‐quality	  graphical	  plots	  can	  be	  produced.	  

•  h>p://www.r-‐project.org/	  

•  h>p://www.rstudio.com/	  

•  	  	  







Prefuse	  

•  Prefuse	  is	  a	  Java	  programming	  framework	  for	  crea(ng	  rich	  
interac(ve	  data	  visualiza(ons	  suppor(ng	  a	  rich	  set	  of	  
features	  for	  data	  modeling,	  visualiza(on,	  and	  interac(on.	  

•  Provides	  op(mized	  data	  structures	  for	  tables,	  graphs,	  and	  
trees,	  a	  host	  of	  layout	  and	  visual	  encoding	  techniques,	  and	  
support	  for	  anima(on,	  dynamic	  queries,	  integrated	  search,	  
and	  database	  connec(vity.	  	  

•  Visual	  Programming	  Language,	  Java,	  Open	  Source	  

•  h>p://prefuse.org/	  





Mondarian	  
•  Mondrian	  is	  a	  general	  purpose	  sta(s(cal	  data-‐visualiza(on	  

system	  wri>en	  in	  Java.	  	  

•  Has	  par(cular	  strengths,	  compared	  to	  other	  tools,	  for	  working	  
with	  categorical,	  geographical	  and	  large	  data	  sets.	  

•  Currently	  implemented	  plots	  comprise	  Histograms,	  Boxplots,	  
Sca>erplots,	  Barcharts,	  Mosaicplots,	  Missing	  Value	  Plots,	  
Parallel	  Coordinates/Boxplots,	  SPLOMs	  and	  Maps.	  	  

•  Mondrian	  works	  with	  data	  in	  standard	  tab-‐delimited	  or	  
comma-‐separated	  ASCII	  files	  and	  can	  load	  data	  from	  R	  
workspaces.	  

•  h>p://www.theusrus.de/Mondrian/	  

•  h>p://www.theusrus.de/Mondrian/Mondrian.html#Hist	  





Python	  (Matplotlib)	  

•  Python	  is	  a	  powerful,	  versa(le	  and	  increasingly	  common	  
programming	  language	  usually	  deployed	  as	  an	  automa(on	  
tool	  on	  the	  data	  handling	  side	  of	  visualiza(on	  projects	  (eg.	  
scraping	  data,	  parsing	  it,	  formapng	  it)	  but	  it	  is	  also	  used	  as	  
the	  basis	  for	  graphing	  and	  visualiza(on	  libraries	  too.	  

•  h>p://matplotlib.org/	  

•  h>p://www.youtube.com/watch?
v=3Fp1zn5ao2M&feature=plcp	  







Google	  Charts	  
•  Google	  Charts	  provides	  a	  way	  to	  visualize	  data	  on	  your	  

website.	  From	  simple	  line	  charts	  to	  complex	  hierarchical	  tree	  
maps,	  the	  chart	  gallery	  provides	  a	  large	  number	  of	  ready-‐to-‐
use	  chart	  types.	  

•  The	  most	  common	  way	  to	  use	  Google	  Charts	  is	  with	  simple	  
JavaScript	  that	  you	  embed	  in	  your	  web	  page.	  	  

•  You	  load	  some	  Google	  Chart	  libraries,	  list	  the	  data	  to	  be	  
charted,	  select	  op(ons	  to	  customize	  your	  chart,	  and	  finally	  
create	  a	  chart	  object	  with	  an	  id	  that	  you	  choose.	  	  

•  Then,	  later	  in	  the	  web	  page,	  you	  create	  a	  <div>	  with	  that	  id	  to	  
display	  the	  Google	  Chart.	  

•  h>ps://developers.google.com/chart/interac(ve/docs/index	  





Next	  class:	  

• Matplotlib	  –	  python	  
– h>p://www.youtube.com/watch?
v=3Fp1zn5ao2M&feature=plcp	  

•  Google	  charts	  –	  web	  development	  
– h>ps://developers.google.com/maps/tutorials/
visualizing/earthquakes	  

•  Processing	  –	  java	  
– h>p://www.youtube.com/watch?v=9UcL8B0GQuE	  


