Chapter 1: Perspectives on Data Science from a
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Real-Time Twitter Dashboard powered by Watson and Spark

Trending Hashtags on Twitter
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3D surface plot

You create a surface with the plot_surface ( )function. You can customize
the stride (the space between each contour line extension), the linewidth of
that line, and many more properties with the appropriate function parameters

import matplotlib.pyplot as plt

tmatplotlib inline

import numpy as np

from mpl_toolkits.mplot3d.axes3d import Axes3D

fig = plt.figure(figsize=(14,6))

alpha = 0.7
phi_ext = 2 * np.pi * 0.5
def flux_qubit_potential(phi_m, phi_p):
return 2 + alpha - 2 * np.cos(phi_p)*np.cos(phi_m) - alpha * np.cos(ph
i_ext - 2*phi p)
phi_m = np.linspace(0, 2*np.pi, 100)
phi_p = np.linspace(0, 2*np.pi, 100)
X,Y = np.meshgrid(phi_p, phi_m)
2z = flux_qubit_potential(X, Y).T

# “ax~ is a 3D-aware axis instance because of the
# projection='3d' keyword argument to add_ subplot
ax = fig.add_subplot(l, 2, 1, projection='3d')

p = ax.plot_surface(X, ¥, 2, rstride=3, cstride=4, linewidth=0)

# surface plot with color grading and color bar
ax = fig.add_subplot(l, 2, 2, projection='3d')
p = ax.plot_surface(X, Y, Z, rstride=1l, cstride=1,
cmap=plt.cm.coolwarm, linewidth=0, antialiased=False)
cb = fig.colorbar(p, shrink=0.5)




Chapter 2: Data Science at Scale with Jupyter
Notebooks and PixieDust
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Language Rank

Types SPu:trum Ranking

1. Python

2. C

3. Java

4. C++

5. C#

6. R

7. JavaScript
8. PHP

9. Go

10. Swift
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( ’ ipynb in:path Pull requests Issues Marketplace Explore

Repositories 1K Showing 2,530,019 available code results @ Sort: Best match =
| Code 2M
) z Jupyter Notebook
Commits 236K dedenbangkit/crime-analysis - test.ipynb
Last indexed a day ago
Issues 24K
Llipynb/test.ipynb
Topics 3
LULE 2K Jupyter Notebook
Users 2 calvlaw92/Project_3 - 01-sampling_method.ipynb
Last indexed on Feb 16
Llipynb/01-sampling_method.ipynb
Languages

Jupyter Notebook 2,108,468
Jupyter Notebook

Text 5,594 . -

X calvlaw92/Project_3 — 02-sample_analysis.ipynb
Python 1,872 Last indexed on Feb 16
HTML 1,791 ipynb/02-sample_analysis.ipynb

JSON 826




!pip install pixiedust

Collecting pixiedust

Downloading https://files.pythonhosted.org/packages/e0/f4/aed791371240b6e325d0a68b9235d2c2cadda7fcc6081be30b7dalbe?
a3d6/pixiedust-1.1.9.tar.gz (186kB)

100% | | 194kB 1.9MB/s ta 0:00:01

Requirement already satisfied: mpld3 in /Users/dtaieb/.local/lib/python2.7/site-packages (from pixiedust)
Requirement already satisfied: lxml in /Users/dtaieb/.local/lib/python2.7/site-packages (from pixiedust)
Requirement already satisfied: geojson in /Users/dtaieb/.local/lib/python2.7/site-packages (from pixiedust)
Requirement already satisfied: astunparse in /Users/dtaieb/anaconda/envs/testPDConda/lib/python2.7/site-packages (fro
m pixiedust)
Requirement already satisfied: markdown in /Users/dtaieb/.local/lib/python2.7/site-packages (from pixiedust)
Requirement already satisfied: six<2.0,>=1.6.1 in /Users/dtaieb/anaconda/envs/testPDConda/lib/python2.7/site-packages

(from astunparse->pixiedust)
Requirement already satisfied: wheel<1.0,>=0.23.0 in /Users/dtaieb/.local/lib/python2.7/site-packages (from astunpars
e->pixiedust)
Building wheels for collected packages: pixiedust

Running setup.py bdist wheel for pixiedust ... done

Stored in directory: /Users/dtaieb/Library/Caches/pip/wheels/0a/5b/93/663556baf63fle20d34falc23d43dd761lac9103dbléch
44339
Successfully built pixiedust
Installing collected packages: pixiedust
Successfully installed pixiedust-1.1.9

Permit Pe:g: Permit Application App“::‘i:: Permit _ Permit Permit Status sgqt‘:"":: Permit ISSZ‘:’“":: Ezp;‘;:::
BIN Number D t Number Job Type Type SubType Description Number Status Date Date Date

O 1osses7 102790108 2 I ISSUED 8 120000AM 120000 AM 12:00:00 AM
! tosse0 103338201 1 nPL ISSUED T iO0ta AN 12000 A o0
R ;e mwr g ovmn o
% tosses2 102001852 2 I ISSUED S 120000AM 120000 AM  12:00:00 Al
o o Dk om mwr o gwmen oo v
S toos283 103878895 2 I ISSUED 3 120000AM 120000 AM  12:00:00 A
S tososee  1o2siaez2 2 oA i T 120000AM 120000AM  12:00:00 A

DataFrame[Permit BIN: string, Permit Application Job Number: string, Permit Application Document Number: string, Perm
it Application Job Type: string, Permit Type: string, Permit SubType: string, Permit Status Description: string, Perm
it Sequence Number: string, Permit Status Date: string, Permit Issuance Date: string, Permit Experation Date: string]




Id Name
1 Car performance data
2 Sample retail sales transactions, January

2009
3 Total population by country

4  GoSales Transactions for Naive Bayes Model

5 Election results by County
6 Million dollar home sales in NE Mass late

2016
7 Boston Crime data, 2-week sample

Topic
Transportation

Economy & Business

Society
Leisure
Society

Economy & Business

Society

Publisher
IBM

IBM Cloud Data Services

IBM Cloud Data Services
IBM
IBM

Redfin.com

City of Boston

w Job 1 (1 Stage):

Job O (1 Stage) Job 1 (1 Stage)

Stage Progress

Executor Details

Stage 1 1/1:

driver(localhost) € Completed

Downloading 'Car performance data' from https://github.com/ibm-watson-data-lab/open-data/raw/master/cars/cars.csv

Downloaded 20954 bytes

Creating pySpark DataFrame for 'Car performance data'. Please wait...

Loading file using 'SparkSession’'

Successfully created pySpark DataFrame for 'Car performance data'




PixieDust: Pie Chart Options

Chart Title:

Crime Rate Per Area

Fields: Show only numeric columns ~ Keys: @
Search/Filter Fields Area name X
Area name string
Average Age, 2015 numeric

Average Band D Council Tax charge

(£), 2015/16 numeric
Average Public Transport
Accessibility score, 2014 numeric Values: @
Being bought with mortgage or loan, Crime rates per thousand population
(2014) % numeric 2014/15 X
Childhood Obesity Prevalance (%)
2013/14 numeric
Code string
Aggregation: # of Rows to Display:
AVG v 100
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Too many data points to plot. Dropping 17 rows to make the chart more presentable.

matplotliio

o

Pie Chart Options
Chart Size: 100

D3 Rendering (mpld3)

Show legend




Id Name Topic Publisher
1 Car performance data Transportation IBM

2 Sample retail sales Economy & Business IBM Cloud Data Services
transactions, January 2009

3 Total population by country Society IBM Cloud Data Services

4  GoSales Transactions for Naive Leisure IBM
Bayes Model

5 Election results by County Society IBM

6 Million dollar home sales in Economy & Business Redfin.com

Massachusetts, USA Feb 2017
through Jan 2018

7 Boston Crime data, 2-week Society City of Boston
sample

Apply pattern and
create Pandas
DataFrame in Notebook

File Rosie Data Schema
downloader Classifier Editor

PixieApp

compressed




Wrangle Data: Schema

Column Name Rosie Type Column Type Actions

Year num.int int

IndicatorlD all.identifier str
BreakOutCategoryld all.identifier str
Concentration num.mantissa float

Sample Data

Year IndicatoriD BreakQutCategoryld Concentration
2004 HC101 BOCO1 17.0

2004 HC101 BOCO03 211

2006 HC103 BOCO03 1.9

2006 HC103 BOCO03 1.7

2006 HC103 BOCO03 2.0

2006 HC103 BOCO03 4.3

2004 HC201 BOC02 18.2




Transform Selected Column

Build Rosie Pattern to Create New Column(s) From Selected Column

Enter Rosie Pattern:
{indicator_Prefix Incicator_Code}

Extract Variables Use Suggestion

Get Help With Rosie

Enter a Rosie pattern line with variables that correspond to the new
column(s) that will be created from the selected columnn. In the next
step you will define a pattern for each of the specified variables. See
an example with the link below:

Rosie Documentation

Sample of Selected Column

IndicatorID

HC101

HC101

HC103

HC103

HC103

HC103

HC201

HC401

HC401

HC401

Sample of New Column(s)

[Build Rosie pattern to display new column(s)]




Build Rosie Pattern to Create New Column(s) From Selected Column

Enter Rosie Pattern:
{Indicator_Prefix Indicator_Code}

Indicator_Prefix [A-Z]+
Indicator_Code [0-9]+

Clear Create Columns




Sample of New Column(s)

Indicator_Prefix

HC

HC

HC

HC

HC

HC

HC

HC

HC

HC

Indicator_Code

101

101

103

103

103

103

201

401

401

401




Wrangle Data: Schema

Column Name Rosie Type Column Type Actions

Year num.int int
IndicatorID all.identifier str
Indicator_Prefix Indicator_Prefix str
Indicator_Code Indicator_Code str
CategorylD all.identifier str
Concentration num.mantissa float

Sample Data

Year IndicatorlD Indicator_Prefix Indicator_Code CategorylD Concentration
2004 HC101 HC 101 BOCO1 17.0

2004 HC101 HC 101 BOCO03 211

2006 HC103 HG 103 BOCO03 1.8

2008 HC103 HC 103 BOCO03 1.7

2006 HC103 HC 103 BOC03 2.0

2008 HC103 HC 103 BOCO3 4.3

2004 HC201 HC 201 BOC02 18.2

Enter the variable name for the Result Pandas DataFrame:

wrangled_df

Cancel Finish
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Top-level Menu

| Options Share I

Button Bar

Visualization area

| Contextual Options

,nt

Schema

Table

Showing 100 of 406 rows

acceleration cylinders engine mpg origin

16.5 4 121.0 19.0 European
185 8 318.0 11.0 American
14.3 4 140.0 23.6 American
10.0 8 485.0 14.0 American
14.0 4 113.0 25.0 Japanese
18.0 4 121.0 22.0 European
17.3 4 85.0 40.9 European
15.4 -] 225.0 22.0 American
17.0 4 97.5 25.0 American
16.5 4 108.0 22.0 Japanese
16.0 4 97.0 29.0 Japanese
14,5 4 90.0 28.0 American

Table View Options

Hide Schema
Hide Search

Hide Row Count
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Chart Title:

Average Mileage by Horsepower

Fields: Show only numeric columns
Search/Filter Flelds
acceleration numeric
cylinders numeric
engine numeric
horsepower numeric
mpg numeric
name string
origin string
weight numeric
vaar niimerin

Aggregation: # of Rows to Display:
AVG ¥|| 500

horsepower

Values: @

mpg

Keys: ©

OK

Cancel




Options Share Renderer: | matplotib 5

Bar Chart Options

-_— mng
Chart Size: 80
500 4
Cluster By:
None B
400 +
Time Series
300 Orientation:
vertical g
200 4 Show legend
Sort By:
Values DESC v
100 +
D3 Rendering (mpld3)
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Options Share
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Renderer:

Average Mileage by Horsepower
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Bar Chart Options
Chart Size: 80

Cluster By:

origin H

Time Series
Orientation:

vertical v

Type:

grouped v
Ed show legend
Sort By:

Values DESC ¥

D3 Rendering (mpld3)

B3 stretch image




Options Share

40 1

30 +

mpg

20

Renderer: | bokeh

-

Average Mileage by Horsepower

Il American
M European
M Japanese

L

V2YITTTBE
horsepower

® G Bar Chart Options
Chart Size: 95

Cluster By:
origin
Time Series
Type:
grouped
Show legend

Sort By:

Values DESC
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Chart Title:

Beutl-millon Jolars homes

Fields: Sha

ADDRESS

BATHS

BEDS

CITY

DAYS ON MARKET
LATITUDE

LISTING ID
LOCATION
LONGITUDE
# of Rows to Display:

500

Mapbox Access Token: @

AT,

LTE,

]

Values: @
PRICE
BEDS

BATHS

ey RO S OO OO OO LU0 OOON0O0000000N00

OK




‘ Options ‘ Share ’
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Fitchburg
A

Renderer: ‘ mapbox

Lo

Map View Options
Show legend

Map Size: 90
————— @

Opacity: 80
——— @

Style:

‘ choropleth-cluster 5

Color Ramp:

| Yelow to Blue 4|

basemap:

‘ outdoors-v9 :

File Edit View Insert Cell Kernel Help
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Toggle Line Numbers
Cell Toolbar »  None
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Edit Cell Metadata

Manually edit the JSON below to manipulate the metadata for this cell. We
recommend putting custom metadata attributes in an appropriately named
substructure, so they don't conflict with those of others.

Edit Metadata

114
2 "pixiedust": {
3 "displayParams": {
4 "title": "Average Mileage by Horsepower", s
5 "stretch": "true",
6 "chartsize": "95",
7 "aggregation": "AVG",
8 "clusterby": "origin", tenderer:  bokeh 3
9 "rowCount": "500",
10 "handlerId": "barChart",
11 "valueFields": "mpg",
12 "rendererId"”": "bokeh",
13 "sortby": "Values DESC", .
14 "keyFields": "horsepower" Bar Chart Options
o } —— Chart Size: 95
16 Y
17 "trusted": true
18 |} Cluster By:
origin s
Cancel Edit
Time Series
11 I W 1
- Statistics Data
B & v &8 v |7 Invoke Filter Ul ~
Filter:
mpg | = : m Clear ~ Statistics: mpg

Summary Quantiles Frequents

count 406 2%ile  9.00 24.2

mean 23.37 9%ile 9.00 32.0

std 7.81 25%ile 17.70 38.0

min  9.00 E0%ile 22.30 31.0

max 46,60 75%lle  26.00 34.0
91%ile 46.60

98%ile

46.60




Filter:

name

Case-sensitive
# Regex

<

Clear

~ Regex help

Character classes
[abc]

matches a or b, or c.
[*abc]

negation, matches everything except
[a-c]

range, matches a or b, or c.
[a-c[f-h]]

union, matches a, b, ¢, f, g, h.
[a-c&&[b-c]]

intersection, matches b or c.
[a-c&&[*b-c]]




Filter:

mpg

Options

600 —

500 -

400

200

100

Share

B

field: mpg, constraint: greater_than, value: 23, casematters: False, regex: False

> s 23 Apply Clear

+RePCOo

American European Japanese
origin

~ Statistics: mpg

Summary Frequents
count 408 13.0
mean 23.37 14.0
std 7.81 18.0
min 9.00 16.0
max 46.60 16.0
Renderer:  bokeh

Bar Chart Options
Chart Size: 60

-

Ce—

Cluster By:
year
Time Series
Type:
grouped
Show legend

Sort By:
Keys ASC

o
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Jupyter

Notebook ,
%et';l‘_’ﬁr 1 PixieApps
. U A s (Notebooks)

Kernels

PixieGateway
Personality

-Local
-Remote: IAE,
Spark Service

Browser
Client

Run

WSS/ZMQ
Kernel
Gateway

Browser

Client
Admin

Presentation Tier Presentation Tier

REST End Points

Web Analytics Tier

Data Tier
Python Kernels

Classic 3 tier architecture PixieGateway 2 tier architecture




Share Chart and make it accessible on the web

' PixieGateway Server:
Options
http://

If you don't have an IP address for a PixieGateway Server deploy one

.mybluemix.net/

Description:

Bar chart showing the average mpg by HorsePower




Chart Successfully shared

http:// _ 1.containers.mybluemix.net/chart/abalaab2-6a59-414a-al1e-
415eefd43f04

Embed the chart into your web app

<object type="text/html" data="http://

south.containers.mybluemix.net/embed/a6alaa62-6a59-414a-alle-415eefd43£04/600/400"

width="600" height="400">
<a href="http://

Show Chart
RIS 00
Il American
404 M European
I Japanese
30
I3
g
E

1 WVAUTTBB

horsepower

£




Chapter 3: PixieApp under the Hood

Client Side (Browser) l'l Server Side (Python Kernel) K
i Default route Route 1 Route 2

' (welcome screen) (Partial Refresh) (Full Refresh)
1
1
} Invoke Default
Start Route :
1
HTML Fragment
Start Screen :

Start Screen

1
Invoke Route 1 to update widget
(Partial Refresh)

HTML Fragment to
update widget

Dynamic widget

Irtlvoke Route 2 to update whole
. screen (Full Refresh)

i

i

1

i HTML Fragment to

i update whole screen
1
!

New Screen

ZMQ

J

-
’
~




requests routes

Default Route

statel1="valuel”

statel="valuel”
state2="value2”

statel="valuel”

statel="valuel”
state2="value2”

statel="valueX”

statel="*"

Y

state2="valuel”

o LoJ o) Lo




ch projects on GitHub

Submit Query

| 2

Repo Name

pixiedust

pixiedust
PixieDust
pixiedust

pixiedust-facebook-analysis

pixiedust_incubator

pixiedust_node

pixiedust-traffic-analysis

49 repositories were found

Lastname

ibm-watson-data-lab

nutterb

PixieEngine

URL

5://qithub.com/ibm-wat

https://github.com/nutterb/pixiedust

s5://qithub.com/PixieEngine/PixieDust

mixu

1BM

ibm-watson-data-lab

ibm-watson-data-lab

1BM

https://qithub.com/mixu/pixiedust

https://github.com/IBM/pixiedust-
facebook-analysis

https://github.com/ibm-watson-data-
ixiedust_incubator

https://qithub.com n-d

b/pixiedust node

https://github.com/IBM/pixiedust-traffic-

analysis

£

Stars

304

123




Repo Name

pixiedust

pixiedust

PixieDust

pixiedust

pixiedust-facebook-analysis

49 repositories were found

Lastname

ibm-watson-data-lab

nutterb

PixieEngine

mixu

1BM

URL

https://github.com/ibm-watson-
data-lab/pixiedust

https://qithub.com/nutterb/pixiedust

https://qgithub.com/PixieEngine/PixieDust

https://github.com/mixu/pixiedust

https://qithub.com/IBM/pixiedust
facebook-analysis

Stars

304

123

724

Actions

24




Simple PixieApp with dynamically computed dataframe

£

Schema

Table

Showing 10 of 10
col0 coll col2 col3
prefix0-0 prefix1-0 prefix2-0 prefix3-0
prefix0-1 prefix1-1 prefix2-1 prefix3-1
prefix0-2 prefix1-2 prefix2-2 prefix3-2
prefix0-3 prefix1-3 prefix2-3 prefix3-3
prefix0-4 prefix1-4 prefix2-4 prefix3-4
prefix0-5 prefix1-5 prefix2-5 prefix3-5
prefix0-6 prefix1-6 prefix2-6 prefix3-6
prefix0-7 prefix1-7 prefix2-7 prefix3-7
prefix0-8 prefix1-8 prefix2-8 prefix3-8

prefix0-9 prefix1-9 prefix2-9 prefix3-9




1 display(load commit_activity("ibm-watson-data-lab","pixiedust")["pdf"])
iz} £ v E3
Share Renderer:

Options Options (New)

60
— total

50

40

total
g

20

PO NS S W TV S SR T S SN TR T N ST SN S S ST ST S T S |

t t T t t
Mar17 May17 Jul17 Sep17 Novi7 Jan18

week

Edit Metadata

a

bokeh

Line Chart Options

Chart Size: 100

Cluster By:
None -
Show legend
log scale on x

log scale on y




Edit Cell Metadata

Manually edit the JSON below to manipulate the metadata for this cell. We recommend putting custom metadata
attributes in an appropriately named substructure, so they don't conflict with those of others.

{
"pixiedust”: {
3 "displayParams": {
! "handlerId": "lineChart",
5 "keyFields": "week",
"valueFields": "total",
"aggregation": "SUM",
"rowCount": "500",
"rendererId": "bokeh"
}
11 }
}




Select Repository Data Set ~ I 2
o 1@ J
1 —total
50
40
T g0 4
3 30 ]
20
10
0
1 T T T T T T
Mari7 May17 Jult7 Sep17 Nov17 Jan18
week
Select Repo Data Set ~ £
¥ Show Statistics SXime
Table

Showing 8 of 8

Stat total

count 52.0

mean 12.7692307692
std 13.9910651041
min 0.0

25% 4.0

50% 10.0

75% 14.256

max 59.0
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Chapter 4: Deploying PixieApps to the Web with the
PixieGateway Server

Kuberhetes Kubernetes Master Node
Cluster Admin
kube Controller
kube Manager
kubectl | API

Server
kube Scheduler

Kubernetes Worker Node Kubernetes Worker Node

kubelet kube-proxy kubelet kube-proxy

Pod Pod Pod Pod

ll Docker ll Docker ll Docker ll Docker

Container Container Container Container




Jupyter
Notebook
Server
Publish

Browser Client

Run

Browser Client

Admin

PixieGateway
Personality

Kernel
Gateway

7
PixieApps
(Notebooks)

wss/zmQ

Kernels

-Local
-Remote: IAE,
Spark Service




PixieApp A

7
%

PixieApp B

PixieApp C

PixieGateway Server

B Client
rowser Clients Published Notebooks

/ Kernel instance 1

Warmup Code
PixieApp A

KUser instances

Warmup Code
PixieApp B

User instances j

\

f Kernel instance n

Warmup Code

Warmup Code
S PixieApp C

i
I

K User instances

N

User instances /

Running Kernels




#import the pixieapp decorators
from pixiedust.display.app import *

#Load the cars dataframe into the Notebook W c d
e e armup coae

def get_data_frame(arg):
return cars

@ o

Creating pandas DataFrame for 'Car performance data'. Please wait...
Loading file using ‘pandas’
Successfully created pandas DataFrame for 'Car performance data’

1 @érixieApp #decorator for making the class a PixieApp
2 class HelloWorldApp():

3 éroute() #decorator for making a method a route (no arguments means default route)

4 def main_screen(self):

5 return """

6 <button type="submit" pd_options="show_chart=true" pd_target="chart">Show Chart</bui

<1--Placeholder div to display the chart-->
<div id="chart"></div>

éroute(show chart="true", persist_args="true")
@templateArgs
def chart(self):
#Return a div bound to the cars dataframe using the pd entity attribute
#pd_entity can refer a class variable or a global variable scoped to the notebock
retura """
<div pd_render_onlead pd_entity="get_data_frame('david')">
<pd_options>
{

"title": "Average Mileage by Horsepower",
"aggregation®: "AVG",

"clusterby”: "origin”,

"handlerId”: "barChart”,

"valueFields": "mpg",

"rendererid": "bokeh”,
"keyFields": "horsepower”
}
</pd_options>
</div>

I aetiomortanests Run Code

33 app.run()

Kernel instance 1

Warmup Code
PixieApp A

User instances

User Sessions




Publish Button

Search projects on GitHub Submit Query

PixieDust: Publish PixieApp x

Publish PixieApp to the web

. PixieGateway Server:
Options
http://localhost: 8899

Security
Page Title:
Imports ) i o
GitHub Tracking Application
Kernel Spec




PixieDust: Publish PixieApp

Validating Notebook... Looking for a PixieApp

PixieApp GitHubTracking found. Proceeding with Publish

Successfully stored notebook file GitHub Sample Application - Part 3.ipynb
Validating Kernels for publishing...

Restarting kernel 735¢c7ccB-ad29-4f6e-be47-350d1f63568d...

Done Validating Kernels...

Kernel successfully restarted...

Notebook Successfully published
GitHub Sample Application - Part 3.ipynb

< C @ localhost:8899/pixieapp/GitHubTracking?token=0836356e616649f4b4{ff28c86b8a943 # 0D HA :

i' Powered by PixieDust

49 repositories were found
irst Pre ext Last
pi Repo Name Lastname URL Stars Actions
pixiedust ibm-watson-data https://github.com/ibm-watson-data-lab/pixiedust 305 o
lab
pixiedust nuttert —
Show GD — total
PixieDust PixieE Statistics
50 1 v
pixiedust mixu
40 4
g 30

]

Mari? May17 Jult? Sepi7 Novi? Jan1g
week




Edit Cell Metadata

Manually edit the JSON below to manipulate the metadata for this cell. We recommend putting custom metadata
attributes in an appropriately named substructure, so they don't conflict with those of others.

{
"trusted": true,

g "pixiedust": {
"displayParams": {},
"pixieapp": {

"query": "pixiedust"
}
}
}




PixieDust: Bar Chart Options

Chart Title:

Average Mileage by Horsepower

Fields: Show only numeric columns
Search/Filter Fields
acceleration numeric
cylinders numeric
engine numeric
horsepower numeric
mpg numeric
name string
origin string
weight numeric
year numeric

Aggregation:
AVG

Keys: @

horsepower

Values: @

mpg

# of Rows to Display:

100




Options | Share _—/I Share Chart Button |

W American
w0 M European
M Japanese

30 4

20 4
10 4 ||
[]

mpg

Average Mileage by Horsepower

i

Renderer:  bokeh

(o9

V2L

horsepower

Bar Chart Options
Chart Size: 95
(

Cluster By:
origin
Time Series
Type:
grouped
Show legend

Sort By:
values DESC

PixieDust: Share Chart

Share Chart and make it accessible on the web

PixieGateway Server:

http://localhost:8899

If you don't have an IP address for a PixieGateway Server deploy one

Description:

Average Mileage By Horsepower




PixieDust: Share Chart x

Chart Successfully shared

http://localhost:8899/chart/04089782-7543-42a6-8dd1-e4d1cb06596a

Embed the chart into your web app

<object type="text/html" data="http://localhost:8899/embed/04089782-7543-42a6-8dd1l-
e4dlcb06596a/600/400" width="600" height="400">

<a href="http://localhost:8899/embed/04089782-7543-42a6-8dd1l-e4dlcb06596a">View
Chart</a>




40 +

30

mpg

20

C [@ localhost:8899/chart/04089782-7543-42a6-8dd1-e4d1cb06596a

%0 A

B American
[ European
B Japanese

horsepower

VIRSd

Author:
username

Description:
Average Mileage By Horsepower

Date:
1517171282.912535

Embed this chart into your web
app

<object type="text/html"
data="http://localhost:8
899/embed/04089782-7543-
42a6-8dd1-
e4dlcb06596a/600/400"
width="600"

Powered by PixieDust




&« C @ localhost:8899/admin/apps w 8]

PixieDust Gateway

A
I PixieApps
Charts
PixieApp Name Description Notebook Location
Kernel Stats
PixieApp that perform Machine Learning /Users/dtaieb/pixied way/Visual_Cohort_Analysis.ipynb o

Server Logs

cation for a disease on a cohort of patient

None /Users/dtaieb/pixied o
GitHub Tracking Sample Application s/dtaieb/| mple Application - o
3.ipynb
None /Users/dtaieb/p o
Nene /Users/dtaleb/pixiedust/gateway/NLC Trainer App.ipynb o
None /Users/dtaieb/pixiedus’ ay/| cart-catalog o

dashboard.ipynb

PixieDust Gateway

PixieApps
Charts. Showing 1 - 15 of 31
Kernel Stats Date Renderer  Author Description Action
Server Logs
2018-01-28 16:28:02 username Average Mileage By Horsepower
2017-11-28 13:256:42 brunel username
2017-11-29 00:156:37 brunel username

2017-12-17 O7:55:45 bokeh username




PixieDust Gateway

PixieApps

Charts

Kernel Name Status

Busy Ratio Running Apps Users Count

Kernel Stats

=]
®

dle

o

Server Logs

PixieDust Gateway

» 180129 21:31:58 web:2063] GET /stats (127.0.0.1) 1.09ms

PixieApps 180129 21:31:58 web:2063] GET /admin/stats/app/GitHubTracking/kernel/11fd7212-fad@-42a9-9ee5-f703cBael56c (127.0.0
180129 21:31:58 web:20863] GET /pixiedust.css (127.0.0.1) 9.74ms

arts 180129 21:31:58 web:2063] GET /pixiedust.js (127.0.0.1) 22.60ms

180129 21:34:29 web:2063] GET /admin/stats (127.0.@.1) 5.59ms

Kemel Stats 180129 21:34:29 web:2063] GET /pixiedust.css (127.8.0.1) 8.53ms
180129 21:34:29 web:2063] GET /pixiedust.js (127.0.0.1) 23.89ms

Server Logs 180129 21:34:3@ web:2063] GET /stats (127.0.0.1) 1.03ms
180129 21:34:31 web:2063] GET /admin/stats/kernel/11fd7212-fad@-42a9-9ee5-f703c8ae150c (127.0.0.1) 8.20ms
180129 21:34:31 web:2063] GET /pixiedust.css (127.0.0.1) 9.01ms
180129 21:34:31 web:2063] GET /pixiedust.js (127.0.0.1) 23.22ms
180129 21:34:47 web:2063] POST /executeCode/11fd7212-fad@-42a9-9ee5-f703c8ae150c (127.0.0.1) 1260.49ms
180129 21:35:18 web:2063] POST /executeCode/11fd7212-fad0-42a9-9ee5-T703c8ael50c (127.0.0.1) 20.27ms
180129 21:36:38 web:2063] GET /admin/stats/kernel/11fd7212-fad@-42a9-9ee5-f703c8ae150c (127.0.0.1) 8.44ms
180129 21:36:38 web:2063] GET /pixiedust.css (127.0.0.1) 12.@5ms
180129 21:36:38 web:2063] GET /pixiedust.js (127.0.0.1) 23.1@ms
180129 21:36:43 web:2063] POST /executeCode/11fd7212-fad@-42a9-9ee5-f703c8ael50c (127.0.0.1) 15.55ms
180129 21:40:18 web:2063] GET /admin/logs (127.0.0.1) 64.33ms
180129 21:40:18 web:2863] GET /pixiedust.css (127.0.0 11.68ms
180129 21:49:18 web:2063] GET /pixiedust.js (127.0.0.1) 22.98ms




Kernel Information for Instance 11fd7212-fad0-42a9-9ee5-f703c8ae150c

Details Kernel Spec Log Python Console

1 %pixiedustLog -1 debug

2018-01-27 21:31:29,389 - pixiedust.utils.storage - INFO - No change in version: 1.1.6 -> 1.1.6.




Details for GitHubTracking Warmup Code Run Code

= W

©w o U

11
12
13
14
15
16
17

from datetime import datetime
import requests

import pixiedust

import pandas

def nsl7_load_commit_ activity(owner, repo_name):
response = requests.get( 'https://api.github.com/repos/{}/{}/stats/commit activity'.format(
pdf = pandas.DataFrame([{'total': item['total'], 'week': datetime.fromtimestamp(item[ 'week|
return {'pdf': pdf, 'chart options': {'handlerId': 'lineChart', 'keyFields': 'week', 'valuy

display(nsl7_load_commit_activity('ibm-watson-data-lab', 'pixiedust')['pdf'])

nsl7_analyses = [('Commit Activity', nsl7_load commit_activity)]

from pixiedust.display.app import *

import requests

import pandas




Chapter 5: Best Practices and Advanced PixieDust
Concepts

Enter a url: https://github.com/amueller/word_cloud/raw/master/examples/constitution. txt

Go

Main Header:

Secondary Header with bullet

1. item1
2. item2
3. item3

Showing image of the PixieDust logo

=

4

Dust




PySpark
DataFrame

Streaming Data Source

~
Rest H Kafka H ]
| Irl *I )

Custom Custom Custom
Adapter Adapter Adapter

|

StreamingAdapter

“display()” framework
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Drone

Map View Options
Show legend

© Mapbox © OpenStreetMap Improve this m
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Component
id: A

Sends Event
type T2

Sends Event
type T1

Event Bus

Subscribe to
Event id: B

Subscribe to
Event type: T2

Listener Listener

Subscribe to
any event

!

Send event A

Row 1
Row 2
Row 3

¥

A 4

'message': '‘Button Clicked', 'type': 'topicA', 'targetDivid": 'ui-id-6'}

L7 2

v

{'text": 'Row 3', 'targetDivid": 'ui-id-8', 'type". 'topicB'}




Custom Custom
Visualization Visualization

Renderer Extension Custom
La\rer Visualization

Display Extension Layer

PixieDust Framework

1 import pixiedust

2 cars

= pixiedust.sampleData(l)

3 display/(cars)

Creating pandas DataFrame for 'Car performance data'. Please wait...

Loading file using 'pandas'

Successfully created pandas DataFrame for

Table.Next

sylinders engine horsepower
B Simple Table
o0 8 307.0 130

16.0 8 350.0 165
18.0 8 318.0 150
16.0 8 304.0 160

17.0 8 302.0 140

'Car performance data'

weight

3504

3693

3436

3433

3449

acceleration

12.0

11.56

11.0

12.0

10.5

year

70

70

70

70

70

origin

American

American

American

American

American

name

chevrolet
chevelle malibu

buick skylark
320

plymouth
satellite

amc rebel sst

ford torino




::3) [ v

Options Share

5000 - mpg

4000

3000

mpg

2000

1000

American

Dropdown with

the chart type

renderers specific to \

-

brunel

matplotlib K

|

| ¥,

+$ R TS0 Q

European

origin

Japanese

Bar Chart Options

Chart Size: 60

Cluster By:

None
Time Series
Show legend

Sort By:
Keys ASC

a»




1 display(cars)

mpg

16.0

18.0

16.0

17.0

<
I«

cylinders

307.0

350.0

318.0

304.0

302.0

429.0

140

198

3504

3693

3436

3433

3449

4341

acceleration

12.0

11.5

11.0

12.0

10.5

10.0

year

70

70

70

70

70

70

origin

American

American

American

American
American

American

P

table L

Renderefidll S G

name
chevrolet
chevelle

malibu

buick skylark
320

plymouth
satellite

amc rebel sst
ford torino

ford galaxie
500




In

[0z

1| $pdb on

2 def bad_code(div):
3 print(3/div)
4
5

bad_code(0)

Activate automatic pdb calling

ZeroDivisionError

Traceback (most recent call last)

<ipython-input-7-175ba20c9322> in <module>()
3 print(2/div)
4

---=> 5 bad_code(0)

<ipython-input-7-175ba20c9322> in !
1 get_ipython().run_line magic('pdb’,

2 def bad_code(div):
—_——> 3 print(3/div)

4

5 bad_code(0)

code (div)
‘on')

ZeroDivisionError: division by zero

> <ipython-input-7-175ba20c9322>(3)bad code()

1 get_ipython().run_line magic('pdb’,

2 def bad_code(div):
_———> 3 print(3/div)

E

5 bad_code(0)

ipdb>

on')

Interactive input for pdb commands

e




In [*]:
#debug

> <ipython-input=8-=175ba20c9322>(3)bad code()

1 get_ipython().run_line magic('pdb’', 'on
2 def bad_code(div):

")

———— 3 print(3/div)
4
5 bad code(()
ipdb> |
In [*]: I from IPython.core.debugger import set_trace

2 def do_something():
3 set_trace()
4 print(“"something”)

6 do_something( )

> <ipython-input-1-139f27a%9a72d>(4)d
2 def do_something():

3 set_trace()
——— 4 print( "something")
5

6 do_something()

ipdb>




Code execution

Local Variables

1 def pixie_run():

2 import pdb

3 pdb.set_trace()

4 import pixiedust

L cars = pixiedust.sampleData(l, forcePandas=True)

6

: def: countioars(name)e Code Editor highlights
count = 0

9 for row in cars.itertuples(): the Current|y executing

10 if name in row.name: g

11 count += 1 ||ne

12 return count

13

14 count_cars( 'chevrolet')

Console "Eva\uate Breakpoints l—#_‘

Breakpoints
Management

int 4 at <ipython-input-3-bd70b42f202b>:13

L 2
Variables
pdb <module ‘pdb' fro...
json <module ‘json' fr...

Deleted breakpoint 1 at <1 n-input-1-7089%baf694cd>:13 Deleted breakpoint 2 at <ipython-input-1-7089baf694cd>:19 Deleted breakpoint 3 at <ipython-input-
2-70890gf694cd>:13 Deleted bre

Console Evaluate Python
Output Pane expression
7 def count_cars(name): cars mpg cylind...
¥ 8 count = 0 name chevrolet
9 for row in cars.itertuples(): json <module 'jSOﬂ‘ ...
10 if name in row.name:
¥ 11 count += 1
12 return count

Console Evaluate Breakpoints

Downloaded 20954 bytes Creating pandas DataFrame for 'Car performance data'. Please wait... Loading file using 'pandas’' Successfully created pandas DataFrame
for ‘Car performance data' > <ipython-input-3-faded700bbd5>(8)count_cars() -> count = 0




Column to search foo Query maliou Search A

Post Mortem Debug Route
-------------------------------------------------------------------------- \nKeyError Traceback (most r
loc(self, key, method, tolera

2441
-> 2442 return

2443 except KeyE
\npandas/_libs/index.pyx in
\npandas/_libs/index.pyx in
\npandas/_libs/hashtable_class_hel
\npandas/_libs/hashtable_class_help:
\nKeyError: 'foo'\n

During handling of the above exceptio another exception occurred:

\nKeyError Traceback (most recent call last)\n<ipython-input-10-8531244d918c> in <module>()
--==> 1 display(app,nostore_pixieapp='app',runInDialog='false’,nostore_ispix='true',nostore_pixiedust='true', handlerId='_main__ Display
Cars_id',nostore_bokeh='false', cell_id='NgB P270',org_params='nostore_pixieapp,runInDialog,nostore_ispix,nostore

Invoke the bry='malibu’,nostore_figureOnly='true',targetDivId='target861b6fad’,

PixieDebugger hst/display/__init__.py in disp

pixiedust, handlerId’',nostore_vh='975"',no
no_margin='true',prefix='861b6fad')
\n~/watsondev/workspaces/cds_workspace/pixi

ay(entity, **kwargs)

139 return
1644 if res is None:
-> 1645 values = self._data.get(item)
1646 res = self. box_iten values(item, values)
1647 cache[item] = res
\n~/anaconda/envs/dashboard/lib/pytho (self, item, fastpath)
3588
3589 if not isnull(it
-> 3590 loc = self.
3591 else:
3592 indexer = gp.arange(len(self.items))[isnull(self.items)]
\n~/anaconda/envs/dashboard/lib/python3.5/site-packages/pandas/core/indexes/base.py in get_loc(self, key, method, tolerance)
2442 return self. engine.get_loc(key)
2443 except KeyErfor:
-> 2444 return gelf. engine.get_loc(self._maybe_cast_indexer(key))
2445
2446 indexer = self/get_indexer([key], method=method, tolerance=tolerance)
\npandas/_libs/index.pyx in ] xE .get ( bs

\npandas/_libs/index.pyx in

nKeyError: 00 ' \n

Post Mortem Debug Route

Column to search foo Query malbu Search ﬂﬁ,‘
W1 o
¥* 20 @route(col="*", query="+") self <abc.__main___Dis...
21 def display_screen(self, col, query): col foo
22 self.pdf = cars.loc[cars[col].str.contains(query)] query malibu
23 return """ . I
24 <div pd_render_onload pd_entity="pdf"> json <module ‘json" fr...
25 <pd_options> .
2% p Execution starts at the
27 "handlerId”: “"tableView", H H
28 "table_noschema": "true", bEgInnlng Of the rDUte
29 "table_nosearch": "true",
30 "table_nocount": "true"
31
32 </pd_options>
33 </div>
34 weu

Console  Evaluate Breakpoints

" KeyEror: ‘oo Verify that col doesn’t
hold a correct value m

) cars[col]




$pixiedustLog -1 debug -m 5

2018-02-09 15:21:37,341 - pixiedust.display.display.Display - DEBUG - Value Fields: [ 'mpg']

2018-02-09 15:21:37,341 - pixiedust.utils.template - DEBUG - Template already qualified pixiedust.display.chart.rende
rers.baseChartDisplay:baseChartOptionsDialogBody.html

2018-02-09 15:21:37,359 - pixiedust.display.chart.renderers.baseChartDisplay - DEBUG - Found cache data for 285AC18D1
1294C348C072F891FE5A8D1. Validating integrity...

2018-02-09 15:21:37,359 - pixiedust.display.chart.renderers.baseChartDisplay - DEBUG - Cache data not validated for k

ey filter options. Expected Value is {'constraint': 'greater than', 'value': '46', 'field': 'mpg', 'regex': 'False’,
'case_matter': 'False'}. Got {'constraint': 'greater than', 'wvalue': '45', 'field': 'mpg', 'regex': 'False’', 'case ma
tter': 'False'}. Destroying it!...

2018-02-09 15:21:37,480 - pixiedust.display.display.Display - DEBUG - getWorkingPandasDataFrame returns: accelerat
ion cylinders engine horsepower mpg

0 17.9 4 86.0 65 46.6

$pixiedustLog -1 info -f Calling

2018-02-10 22:13:06,358 - _ main_ .AppWithLogger - INFO - Calling default route




C @ localhost:8888/notebooks/Pixiedust/book/Hello%20World.ipynb

Paused in debugger I» 72

» [ custom

» B kemnelspecs/python3

» [ nbextensions/pixiedust

v B notebooks/Pixiedust/book

[ Hello World.ipynb

» I static

» B Users/grant/Sites/jupyter/noty
» O cdn.pydata.org

w SO HAO :

0242

-;
E ) return "value®™

{} Line2, Column5

utputarea.js VM24488 x  » |p‘mgg ;60
" Pause on caught exceptions
0 Debugger paused
» Watch
e
v Call Stack
® FooJS VM24488:2
Call Stack 627
resolveScriptMacros  VM24332:616
readExecinfo VM24332:792
runElement

VM24332:1032

Pixiedust database opened successfully

"’ Pixiedust version 1.1.10

j Pixiedust Node.js




IPython Kernel

Execute JS code

::’;:F?:a;"?: date ds = + Pixiedust_node Node
ey Y Magic — Subprocess
execution Read Output and REPL session
Notebook Client display in
Notebook cell Created during

import pixiedust_node

1 python ar = [x for x in range(10)]
2 print(python ar)

(0, 1, 2, 3, 4, 5, 6, 7, 8, 9]

%%node

for (var i = 0; i1 < python ar.length; i++ ){
python ar[i] *= 2;

)

print(python ar)

U W=

[0, 2, 4, 6, 8, 10, 12, 14, 16, 18]




PixieDust: Bar Chart Options

Chart Title:

Bar chart from data created in a Node cell

Fields: Show only numeric columns
Search/Filter Fields
age numeric
name string
Aggregation:
AVG v

Keys: @

name

Values: @

age

# of Rows to Display:
100




g e v & T
Options Share Renderer: | bokeh

Bar chart from data created in a Node cell

“I" 0| pp _ o f_)] 0 Bar Chart Options

Chart Size: B0
B ace
Cluster By:
40 -
None
Time Series
30 4 Show legend
§ Sort By:
Keys ASC
20 -
) I
0 -
Alice Bob Christian Joan

name

ar

a




Chapter 6: Image Recognition with TensorFlow

Continuous Output Discrete Output

* Regression * Classification
- Linear - Logistic Regression
- Ridge -SVM
. - Lasso - NaiveBayes
SUpEfVlsed - Isotonic * Decision Tree
* Decision Tree * RandomForest
* RandomForest * GradientBoostedTree
* GradientBoostedTree * K-NN
* Clustering * FP-Growth
- KMeans
. - Gaussian Mixture
U nsu pe rVISed * Dimensionality Reduction
-PCA
-SVD




Accuracy Analysis Feedback loop

Model Optimization

Training Data
(a.k.a Ground Truth)

Predicted
Output

Features

Machine Learning

Algorithm o
Prediction

Test and Blind Data New Input Data

Cognitive Artificial
and

Learnin Learnin . Intelligence
& & Reasoning €

Deep Machine
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High-Level
APIs

Low-Level
APls

Tensors

Estimators

Training
Evaluation
Prediction

Export

Variables

Data

Dataset
Iterators
Images
Batching

Sessions
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Name
Car performance data

Sample retail sales
transactions, January 2009

Total population by country

GoSales Transactions for Naive
Bayes Model

Election results by County
Million dollar home sales in
Massachusetts, USA Feb 2017
through Jan 2018

Boston Crime data, 2-week
sample

Topic
Transportation

Economy & Business

Society

Leisure

Society

Economy & Business

Society

Publisher
IBM

IBM Cloud Data Services

IBM Cloud Data Services

IBM

IBM

Redfin.com

City of Boston




Table

Showing 100 of 13557 rows

oup domestic type offense_description district nonviolent source updated times
LAY A " ALE]
SICK/INJURED/MEDICAL -
tance ¢] 30086 - PERSON E13 1 Boston 1476914401241
% ASSAULT SIMPLE -
t 0 802 BATTERY B2 1 Boston 1472940001283
1S 0 3301 VERBAL DISPUTE B2 1 Boston 1477087201415
TOWED MOTOR
0 3410 VEHICLE B3 1 Boston 1473372001627
g ASSAULT -
ssault 0 423 AGGRAVATED B2 0 Boston 1472149593608
M/ ACCIDENT -
s 0 3802 PROPERTY @DAMAGE D14 1 Boston 1472940001290
d 0 3207 PROPERTY - FOUND D4 1 Boston 1480802401272
2 ASSAULT -
ssault 0 423 AGGRAVATED Ci1 0 Boston 1480370401321
- TOWED MOTOR
0 3410 VEHICLE A15 1 Boston 1477692001136
»oerty 0 aite: | BOESTAIE A1 1 Boston 1475013600916
M/ ACCIDENT -

JONSo 0 3803 PERSONAL INJURY nan 1 Boston 1478383200807




PixieDust: Bar Chart Options

Chart Title:

Fields: Show only numeric columns
Search/Filter Fields
X numeric
Y numeric
day_of_week string
desc string
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Keys: @
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Values: @
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The classificiation model will be trained on all the numeric columns of the
dataset

v Select a predictor column :-]
X
Y
streetcrime
offense_code_group
domestic
type
offense_description
district
| source :
updated
timestamp
ucr_part
reporting_area
month
occurred_on_date

RE

Train set class distribution Test set class distribution

ipopﬂn’)@:}

2500

I pd_count B rd_count

8000 2000 -

6000 1500

pd_count
pd_count

4000 - 1000

2000 - 500 -

nonviolent nonviolent

Start Training




Training completed successfully

Metric Value

average_loss 740538200.0

prediction/mean 1.0
accuracy 0.8793803
accuracy_baseline 0.8793803
label/mean 0.8793803
global_step 1000

auc 0.5
auc_precision_recall 0.9396901

loss 71699960000.0

INFO:tensorflow:Running local_init_op.

INFO:tensorflow:Done running local_init_op.

INFO:tensorflow:Saving checkpoints for 1 into /var/folders/90/dnxs5rgnlclOn5vzdyw6vp0c0000gn/T/tmpma7g5lyg/model.ckpt.
INFO:tensorflow:step = 1, loss = 23589095000000.0

INFO:tensorflow:global_step/sec: 396.912

INFO:tensorflowsstep = 101, loss = 177349030000.0 (0.254 sec)

INFO:tensorflow:global_step/sec: 542.39

INFO:tensorflow:step = 201, loss = 750203440000.0 (0.1B4 sec)

INFO:tensorflow:global step/sec: 542.273

INFO:tensorflow:step = 301, loss = 228097110000.0 (0.184 sec)

INFO:tensorflow:global_step/sec: 547.028

Py 2




Results for https://geo.yahoo.com/b?s=792600534:
[('nail', 0.034935154), ('screw', 0.03144558), ('puck, hockey puck', 0.03032596), ('envelope', 0.0285034),
('Band Aid', 0.027891463)]
Results for http://cl.staticflickr.com/6/5598/14934282524_344c84246b_n.jpg:
[('Egyptian cat', 0.4644194), ('tiger cat', 0.1485573), ('tabby, tabby cat', 0.09759513), ('plastic bag', 0.0
3814263), ('Siamese cat, Siamese', 0.033892646)]
Results for http://cl.staticflickr.com/4/3677/13545844805_170ec3746b_n.jpg:
[('tabby, tabby cat', 0.7330132), ('Egyptian cat', 0.14256532), ('tiger cat', 0.11719289), ('plastic bag', 0.
0028653105), ('bow tie, bow-tie, bowtie', 0.00082955)]
Results for http://cl.staticflickr.com/6/5170/5372754294_db6acaale5_n.jpg:
[('Persian cat', 0.607673), ('Angora, Angora rabbit', 0.20204937), ('hamster', 0.02988311), ('Egyptian cat',
0.027227053), ('lynx, catamount', 0.018035706)]
Results for http://cl.staticflickr.com/6/5589/14818641818 b0058c0cfc_m.jpg:
[('Egyptian cat', 0.5786173), ('tabby, tabby cat', 0.27942237), ('tiger cat', 0.11966114), ('lynx, catamoun
t', 0.016066141), ('plastic bag', 0.002206809)]
Results for http://cl.staticflickr.com/6/5036/5881933297_7974eaff82_n.jpg:
[('tiger cat', 0.26617262), ('tabby, tabby cat', 0.2417825), ('Persian cat', 0.18471399), ('lynx, catamount',
0.11543496), ('Egyptian cat', 0.025188642)]
Results for http://cl.staticflickr.com/3/2602/3977203168_b9d02a0233.jpg:
[('tabby, tabby cat', 0.75482476), ('tiger cat', 0.13780454), ('Egyptian cat', 0.05675489), ('Siamese cat, Si
amese', 0.02073992), ('lynx, catamount', 0.010187127)]
Results for http://cl.staticflickr.com/8/7401/16393044637_72e93d96b6_n.jpg:
[('Egyptian cat', 0.67294717), ('tiger cat', 0.18149199), ('tabby, tabby cat', 0.0952419), ('lynx, catamoun
t', 0.025225954), ('candle, taper, wax light', 0.003860443)]
Results for http://cl.staticflickr.com/9/8110/8594699278_dd256c10fd m.jpg:
[('tabby, tabby cat', 0.5829553), ('Egyptian cat', 0.15930973), ('tiger cat', 0.12964381), ('lynx, catamoun
t', 0.11114485), ('plastic bag', 0.006467772)]
Results for http://cl.staticflickr.com/8/7023/6581178955_7e23af8bf9 m.jpg:
[('tabby, tabby cat', 0.28574014), ('Egyptian cat', 0.190615), ('plastic bag', 0.17165014), ('lynx, catamoun
t', 0.101593874), ('tiger cat', 0.040527806)]

httos:/Avww flickr.com/search/7text=cats Go
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Egyptian cat: 0.46441
tiger cat: 0.1485573

tabby, tabby cat: O
plastic bag: 0.0381426
Siamese cat, Siamese: 0.033892646

tabby, tabby cat: 0.73

Egyptian cat: 0.14256532

tiger cat: 0.11719288

plastic bag: 0.0028653105

bow tie, bow-tie, bowtie: 0.00082955

+ Persian cat: 0.6076

+ Angora, Angora rabbit: 0.20204937

* hamster: 0.02988311

« Egyptian cat: 0.027227053 Egyptian cat: 0.5786173

+ lynx, catamount: 0.018035706 tabby, tabby cat: 0.27942237

tiger cat: 0.11966114
lynx, catamount: 0.016066141
plastic bag: 0.002206809
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Mode Labels

A

Showing 1001 of 1001 rows

index label

0 background

1 tench, Tinca tinca

2 goldfish, Carassius auratus

3 great white shark, white shark, man-eater, man-eating shark, Carcharodon carcharias
4 tiger shark, Galeocerdo cuvieri

5] hammerhead, hammerhead shark

5] elactric ray, crampfish, numbfish, torpedo
7 stingray

8 cock

2] hen

10 ostrich, Struthio camelus

11 brambling, Fringilla montifringilla

12 goldfinch, Carduelis carduelis

13 house finch, linnet, Carpodacus mexicanus
14 junco, snowbird

16 indigo bunting, indige finch, indigo bird, Passerina cyanea
16 robin, American robin, Turdus migratorius
17 bulbu

18 jay

19 magpie
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Chapter 7: Big Data Twitter Sentiment Analysis

performs streaming common machine
executes SQL analytics using learning and distributed graph
statements micro-batches statistical algorithms processing framework
| | Mllib |
Spark . GraphX
Spark SQL park (Machine P
Streaming ) (Graph)
Learning)

Spark Core

general compute engine, handles distributed task
dispatching, scheduling and basic I/O functions
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Sink with output

Triggers every
mode = “append”

x seconds

Spark
Streaming Parquet
Query

Spark Static Spark Static
DataFrame * | DataFrame

Spark Streaming
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(Read)

Tweets

Raw Tweet Data

Data stream Unbounded Table

new datain the
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PixieDust: Bar Chart Options %

Chart Title:

Top 10 sources of tweets

Fields: Show only numeric columns
saarch/Filter Fields
created_at date/time
source string
text string
Aggregation:
AVG

4k

Keys: @

source

Values: @

PixieDust will automatically use count aggregation for each key
# of Rows to Display:
10
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Options Share Renderer: matplotio
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Time Series
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Orientation:
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Show legend
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. Natural Language Understanding

Platform

Watson

Build cognitive apps that help enhance, scale, and accelerate human expertise.

Knowledge Studio <7 Natural Language Understanding
= Build custom models to teach Watson == Analyze text to extract meta-data
the language of your domain. from content such as concep!

v @ -




Getting started
Manage

Service credentials
Plan

Connections

Watson [

Natural Language Understanding-ho

Location: US South Org: david_taieb@us.ibm.com Space: dev

Service credentials

Credentials are provided in JSON format. The JSON snippet lists credentials, such as the API key and secret, as well as connection information for th
service.

View More

Service credentials New credential ®

10 ~ Items per page | 1-10f1items loflpages < 1 >
[ KEY NAME DATE CREATED ACTIONS
[ Credentials-1 Apr 13, 2018 - 10:50:35 View credentials = o]

@

"url": "https://gateway.watsonplatform.net/natural-language-understanding/api",
"username": " A
“password": "

3
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Tweets Insights Streaming Queries

L 2

Progress Report for Spark Stream: 2646f75f-4a13-44b5-a7aa-25e4047bd749

metric value
timestamp 2018-04-15T19:41:02.006Z
batchid 19
sink {'description’: 'FileSink[/Users/dtaieb/cdsdev/notebookdev/Pixiedust/book/Chapter? /output/cutput_parquet]'}
sources [{'description": 'FileStreamSourcelfile:/Users/dtaieb/cdsdev/notebookdev/Pixiedust/book/Chapter7 /output/raw]', 'processedRowsPerSecond': 0.0,
‘endOffset’: {'logOffset': 18}, 'startOffset": {'logOffset': 18}, 'inputRowsPerSecond': 0.0, 'numinputRows": 0}]

stateOperators

processedRowsPerSecond
durationMs

runid

inputRowsPerSecond
numinputRows

d

name

]

0.0

{'getOffset': 6, ‘triggerExecution’: 6}
795f576c-2ab5e-4205-88eb-203a848c55a7
0.0

o]
2646f75f-4a13-44b5-a7aa-2504047bd749

None

Jupyter Notebook

Kafka Producer

Spark Spark
Streaming Streaming
Query DataFrame

1
)

wiktte

Spark Batch
DataFrame

bl &

o

PixieApp Dashboard/

IBM Cloud
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Enrichment

Streaming
) Analytics
*
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> Q) ) Message Hub
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-9) Message Hub-y8

Location: US South Org: david_taieb@us.ibm.com Space: dev

Credentials are provided in JSON format. The JSON snippet lists credentials, such as the API key and secret, as well as connection information for the service. View More

Service credentials New credential ®

10 v Items perpage | 1-2of 2items 1of 1 pages < 1
[] KEY NAME DATE CREATED ACTIONS
[] credentials-1 Apr 16, 2018 - 12:12:17 View credentials a Co py 8
{ \ @
“instance_id": ' "
“mqlight_lookup_url": "https://mqlight-lookup-prod02.messagehub.services.us-south.bluemix.net/Lookup?serv
iceld= .
"api_key": " -

“"kafka_admin_url": "https://kafka-admin-prod02.messagehub.services.us-south.bluemix.net:443",
"kafka_rest_url": "https://kafka-rest-prod02.messagehub.services.us-south.bluemix.net:443",
"kafka_brokers_sasl": [

Associated services @ Add service v

NAME SERVICE TYPE PLAN ACTIONS

streaming-analytics-twitter-sentiment Streaming Analytics .
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] o]
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Twitter for An...
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Chapter 8: Financial Time Series Analysis and
Forecasting

1 np.average

Signature: np.average(a, axis=None, weights=None, returned=False)
Docstring:
Compute the weighted average along the specified axis.

Parameters

a : array_like
Array containing data to be averaged. If “a” is not an array, a
conversion is attempted.

axis : None or int or tuple of ints, optional

Axis 0

oflofo
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1 df = pd.DataFrame({

2 "coll": [1,2,3,4], -
3 "col2": (5,6,7,8) 2 np.sguare(df)
i h 2
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Chapter 9: US Domestic Flight Data Analysis Using
Graphs
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