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About	  me	  

•  Splunk	  Lab	  @Shanghai	  
•  10+	  years	  working	  experiences	  
•  Mainly	  used	  C++/Python	  and	  JS	  
•  Email:	  wjo1212	  at	  163.com	  	  	  
•  Wechat:	  LaiQiangDing	  
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Outline	  

•  Data	  Analysis	  with	  Pandas	  
•  Visualiza4on	  with	  BokeH	  
•  Big	  Data	  Considera4on	  
– Pandas	  Chunk	  
– Extend	  to	  DB/Spark	  with	  Blaze	  
– Dask	  



Data	  Analysis	  with	  Pandas	  
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Python	  Data	  Overview	  
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Data	  Science	  Needs	  

•  Rapid	  itera4on,	  explora4on	  
•  Interac4ve	  data	  analysis	  
•  Sta4s4cal	  modeling	  tools	  
•  Rich	  visualiza4on	  
•  Repor4ng,	  Excel	  integra4on	  
•  High	  perf	  computa4on	  
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PyData	  Ecosystem	  

•  Fundamental	  Libs:	  
–  numpy	  
–  scipy	  
– matplotlib	  

•  Advanced	  Libs:	  
–  pandas	  
–  sympy	  
–  SciKit-‐lean	  
–  xray	  
–  Blaze	  
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PyData	  Ecosystem	  

•  Visualiza4on	  
– bokeh	  
– yhat/ggplot	  
– searborn	  
– vincent,	  chaco,	  mayavi…	  

•  IDE,	  tools:	  
– Anaconda:	  IDE	  
–  IPython/Notebook	  

Bokeh	  
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•  Fast	  array	  lib	  in	  C	  
•  ndarray:	  mul4-‐D	  array	  object	  
•  Linear	  algebra	  opera4ons	  
•  Random	  number	  genera4on	  
•  Efficient	  binary	  IO	  
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•  Rich,	  interac4ve	  shell	  env.	  
•  inline	  plo^ng	  support	  
•  Web	  Notebook	  Format	  and	  wiki	  style	  
•  Tab	  comple4on	  and	  introspec4on	  
•  %	  magic	  commands	  
•  Profile	  tools	  
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•  Powerful	  data	  handling	  tool	  built	  on	  NumPy	  
•  Started	  from	  2008,	  open	  source	  
•  Widely	  used	  in	  quant,	  finance	  	  
•  Mature,	  well	  tested	  
•  Powerful	  4me-‐series	  capabili4es	  
•  Well	  supported	  by	  other	  libraries	  
•  Ac4ve	  improvement	  
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Pandas	  vs.	  R	  

•  More	  4me	  series	  features,	  beder	  perf.	  
•  Beder	  perf	  for	  reshaping	  and	  groupby	  
•  Symmetric	  treatment	  of	  row-‐column	  
opera4ons	  

•  No	  ggplot2	  equivalent,	  but	  has	  certain	  
ecosystem	  support.	  

•  Python	  based,	  more	  produc4ve	  for	  integra4on	  
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A	  prac4ce	  with	  Pandas	  
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Scenarios	  

•  How	  to	  read,	  contact,	  merge	  data	  sources	  
•  How	  to	  handling	  messy	  data,	  normalize	  and	  
re-‐shape	  data	  

•  How	  to	  transform	  and	  extract	  data	  
•  How	  to	  select,	  filter	  and	  join	  data	  
•  How	  to	  group	  and	  analyze	  data	  
•  How	  to	  resample	  4me-‐series	  data	  



Pandas	  Quick	  View	  
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Pandas	  
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Pandas	  IO	  
•  Tradi&onal	  Text:	  	  
– CSV,	  excel	  

•  Managed	  Storage:	  	  
– hdf,	  SQL	  DBMS	  

•  Web	  API:	  	  
– json,	  html	  

•  Others:	  	  
– stata,	  clipboard,	  pickle	  
– msgpack,	  gbq	  (experimental)	  
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Series	  

•  1D	  labeled	  array	  for	  cross-‐
sec4ons,	  4me	  series	  

•  Array	  of	  data,	  any	  type	  
•  Array	  of	  labels,	  the	  ‘index’	  
•  Index	  could	  be	  integer,	  4me,	  
category,	  period,	  any	  others.	  



北京/上海/广州      	  	  Life's	  pathe,c,	  go	  Pythonic!	  	  (wjo1212@163.com) 
  

DataFrame	  

•  Table	  of	  series	  objects	  
•  Column	  could	  be	  different	  
types	  

•  Shared	  row	  index	  
•  Powerful	  and	  handy	  row-‐
column	  opera4ons	  

•  Mul4-‐levels	  indexes	  are	  
supported	  
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Data	  Alignment	  

•  Arithme4c	  auto-‐aligns	  data	  on	  labels	  
•  DataFrame	  aligns	  on	  row	  and	  columns	  labels	  
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Indexing	  and	  Selec4ons	  

•  Select	  rows/columns	  by	  posi4on	  or	  labels	  
•  Slices	  chunks	  of	  objects	  without	  copying	  
•  Columns	  opera4ons	  are	  easily	  
•  Hierarchy	  indexing:	  mul4ple	  levels	  of	  keys	  on	  
a	  single	  axis	  

•  Many	  4me	  series	  conveniences	  
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Time	  series	  

•  Time	  series	  representa4ons	  
•  Fixed	  frequency	  and	  irregular	  data	  handling	  
•  Data	  arithme4c	  
•  Time	  zone	  handling	  
•  Easily	  Resampling	  
•  Interpola4ng	  missing	  values	  
•  Moving	  windows	  func4ons	  
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Date	  and	  4me	  types	  

•  Timestamp:	  specific	  moment	  in	  types	  
•  Period:	  span	  of	  4me:	  	  
– 2015Q1,	  Aug	  2015	  

•  Interval:	  defined	  by	  2	  4mestamps	  
•  Timedelta	  or	  Dura4on:	  a	  length	  of	  4me	  
– 3	  days,	  20	  mins	  
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Fixed	  Frequency	  Support	  

•  Quit	  important	  for	  
finance	  domain	  

•  Handy	  tools	  for	  4me-‐
series	  handling:	  
shiking,	  frequency	  
convert	  and	  date	  
arithme4c	  
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GroupBy	  

•  Very	  powerful	  opera4ons	  comparing	  to	  SQL	  
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Some	  new	  features	  in	  recent	  releases	  

•  high	  level	  query	  statement	  (like	  SQL)	  
•  pipe	  and	  assign	  with	  chain	  opera4on	  
•  string	  based	  opera4ons	  



BokeH	  Quick	  View	  
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Overview	  

•  A	  Python	  interac4ve	  visualiza4on	  library	  
•  Targets	  modern	  web	  browsers	  for	  
presenta4on.	  	  

•  Keep	  style	  of	  D3.js	  	  
•  High-‐performance	  interac4vity	  over	  very	  large	  
or	  streaming	  datasets.	  	  

•  Simplify	  interac4ve	  plots,	  dashboards,	  and	  
data	  applica4ons	  
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BokeH	  Features	  

•  Full	  control	  on	  plo^ng	  
– From	  Colors,	  elements,	  figures,	  axis	  

•  High	  level	  Charts	  
•  Customiza4on	  on	  presenta4on	  styles	  
•  Customiza4on	  on	  po^ng	  tools	  
•  Customiza4on	  on	  interac4ons	  
•  BokeH	  servers	  and	  embedded	  are	  provided	  
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High	  Level	  Charts	  
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High	  Level	  Charts	  
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Complex	  Charts	  
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Complex	  Charts	  
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Interac4on	  
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	  A	  prac4ce	  with	  Bokeh	  



Blaze	  Quick	  View	  
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Pandas	  is	  a	  fully	  in-‐memory	  tool..	  
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Pandas	  Problems	  with	  Big	  data	  

•  Fully	  in-‐memory	  tool	  
•  GIL	  locked	  
•  Cannot	  integrate	  with	  cluster	  solu4ons	  
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GIL	  within	  PyData	  ecosystem	  
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Bigger	  Data	  Handling	  

•  Method	  1	  with	  Mul4-‐process:	  	  

•  Method	  2	  with	  Blaze:	  

•  Method	  3	  with	  Dask:	  
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Blaze	  vs.	  Pandas	  

•  Blaze	  is	  a	  single	  interface	  to	  query	  many	  
systems.	  

•  Blaze	  provides	  Numpy	  and	  Pandas’	  like	  syntax	  
for	  user’s	  opera4on.	  But	  doesn’t	  do	  actual	  
storage	  and	  opera4ons.	  

•  Pandas	  could	  be	  a	  kind	  of	  compu4ng	  system	  
for	  Blaze.	  
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Blaze	  



北京/上海/广州      	  	  Life's	  pathe,c,	  go	  Pythonic!	  	  (wjo1212@163.com) 
  

Why	  Blaze?	  

•  Write	  once,	  run	  anywhere	  
•  Scalable	  development	  
–  (start	  with	  CSV	  files,	  end	  with	  Impala/Spark)	  

•  Rapid	  prototyping	  
–  (try	  Postgres,	  MongoDB,	  Spark,	  see	  what	  suits	  you	  
best)	  

•  Cross-‐backend	  query	  op4miza4on	  
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Why	  not	  Blaze?	  

•  Interfaces	  are	  quite	  limited	  
•  Not	  as	  powerful	  and	  flexible	  as	  Pandas.	  
•  Func4ons	  are	  limited,	  not	  for	  complete	  data	  
normaliza4on	  and	  reshaping	  purpose.	  

•  Performance	  is	  not	  so	  good	  in	  some	  scenarios	  
•  Immature	  and	  no	  so	  well	  tested.	  	  
•  S4ll	  in	  quick	  development,	  interfaces	  changes	  
frequently	  
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Blaze	  compu4ng	  logic	  
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Blaze	  with	  Python	  
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Blaze	  with	  Pandas	  

•  Re-‐use	  the	  compu4ng	  logic	  
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Blaze	  with	  Spark	  

•  Re-‐use	  the	  compu4ng	  logic	  
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About	  Dask	  

•  Another	  version	  of	  Pandas	  provides	  similar	  
interfaces	  but	  handled	  on	  blocked	  algorithms	  
in	  parallel	  on	  a	  single	  machine.	  

•  Interfaces	  are	  limited	  comparing	  to	  Pandas.	  
•  Immature	  and	  no	  so	  well	  tested.	  	  



北京/上海/广州      	  	  Life's	  pathe,c,	  go	  Pythonic!	  	  (wjo1212@163.com) 
  

Demo	  with	  Bokeh	  (and/or	  Dask)	  



Thank	  you!	  
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Reference	  

•  Tools	  used:	  
–  IPython	  
–  Pandas	  /	  NumPy	  
–  Bokeh	  
–  Blaze	  /	  odo	  
–  Dask	  

•  Some	  rela&ve	  presentaions	  
–  hdp://slides.com/phillipcloud/toys-‐in-‐blaze-‐land	  	  
–  hdp://blaze.pydata.org/en/latest/_sta4c/presenta4ons/blaze.html	  
–  hdp://qwafafew.org/images/uploads/PANDAS_20120423.pdf	  
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