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Cloud Computing
Technology

New and Innovative
Approaches to Big Data
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& Peter Solymos



The Management Triangle
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You Have to Balance the Scale
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More Data = More Spending ???
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Do You Have the Budget?




The Cloud Can Be Your
Unfair Advantage
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Example #1
COVID 19

hub.analythium.io/covidapp



COVID 19 App
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Interactivity + Forecasting

Alberta health zones Cases to show
Show new cases

All Active
(J Show cases per 1000 person

(incidence)

Date

’ + | 2020-03-20 2021-08-27

2020-03-20  2020-07-10  2020-10-30  2021-02-19  2021-06-11

® COVID-19 Shiny App x | +

& C QO B8 https://demo.analythium.io/covidapp/

COVID-19 Shiny App

Canada - from 2020-01-22 to 2021-10-06

-
o
o
o

Country/Region

Canada

Cases
® Confirmed
(O Deaths

Active

0.000 — 0.000
0.000 — 8.531
8.531 —34.122
34.122 - 76.776
76.776 — 136.490

0 B 136.490 — 213.265

b | 213.265 — 307.102 ©
307.102 — 418.000

Seatne Leaflet | © OpenStreetMap contributors

Active new cases

Time window (days)

New Confirmed Cases (x1000)

2020-07

2020-01 2021-01

[] Use Plotly Data

Global data set by JHU, details at analythium/covid-19
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Example #2

Air Quality

blog.analythium.io/multivariate-air-quailty-data-exploration/



Select a site

Click on a pin in the map to select air quality monitoring site.

Hudreds of

thousands of S
data points .
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Large number
of variables
collected

Streaming
sensor
data

» | .
Leaflet | Tiles © Esri — Source: Esri, i-cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, UPR-EGP, and the GIS User
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Now it's your turn!

Select variables and change settings to explore relationships.

AMS16 Muskeg River ® - Variable on X-axis
Date v
30
I o
nte ra Ctlve Variable on Y-axis
() ([ J ( J
VISUOIIZGtIOn Total Hydrocarbanv
(ppm)
X: 2016-03-24
o Y: 11.832
BU'Id YOU own 10 O No trend line
@® Overall
g ra ph O Yearly

Log 10 transform

Build intuitive
understanding
quickly

(J Draw points

Log Total Hydrocarbon (ppm) [daily maximum]

2010 2015 2020
Date
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Example #3
Adaptive
Sampling

Yukon Government



Moose Abundance

Helicopter surveys

Adaptive sampling to
improve estimates

Extrapolate to
unsurveyed areas

Update hunting quotas



Moose Counter 0.5-0
A Home

& Settings

BB Data

Lt Explore

@ Total

B Documentation
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Data

Choose Survey CSV File

Interactive table Data Structure

Browse... MayoMMU_QuerriedData.cs
Upload complete Show entries Search:
Omit variables with too few surveyed SURVEY_NAM YT_REGION SURVEY_YEA SURVEY_ID S_SET
levels
Northern
1 Mayo 2017 1
Tutchone
Convert integer to categorical 2 Mayo Northem 2017 1
Tutchone
Northern
3 Mayo 2017 1
Tutchone
Filter data
4 Mayo Northern 2017 1
Survey Name ( SURVEY_NAM ) y Tutchone
Northern
5 Mayo 2017 1
Tutchone
Yukon Territory Region ( YT_REGION )
Northern
6 Mayo 2017 1
Tutchone




Moose Counter 0.5-0

A Home

Univariate Exploration

& Settings

B Data Univariate variable to explore Distribution
NALC_Shrub - OP ®NB OzZIP O ZINB
L Explore
» Univariate
» Multivariate .
Density Map Total moose response
@ Total <
MRLLLLLLLE L L R L L < -
— All © . S -
& Documentation Surveyed g | : s
™ ©
o
o J J ' [ | a <
< —|e»
© 3
>, [<}] (@] o _]
= o - o o0 » Q (ap]
2 Z g - z
3 g e . 5
© ® ’ o g -
2 ] B ol
- - © i
< o _|
Q] -
® High
o 4 g _ Low o -
L LA L L — © — T T T T | | I I T T
0.0 0.2 04 06 08 1.0 1.2 -136.5 -135.5 -134.5 0.0 02 04 06 08 1.0

Longitude NALC_Shrub

NALC_Shrub
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Exploring Predictions

Settings
Data
3 Download results as Excel file
Data
Show 10 v entries Search:
observed_values fitted_values Cell.mean Cell.mode Cell.pred Cell.PIL Cell.PIU Cell.accuracy v Residuals srv
Explore Map
594 17.394 3 10 0.000 102.000 102.000 false
Variable to map Number of colour-bins
@ Total , 5
cell accuracy -w 434 15.51 3 9 0.000 99.020 99.020 false
¥ Models |||.|||
2 3 4 5 6 7 € 622 20.416 4 11 0.000 99.010 99.010 false
¥ Residuals
>> Predlctlon Intervals 597 19.61 4 11 0.000 98.505 98.505 false
» Explore Predictions
438 17.31 3 10 0.000 98.030 98.030 false
E Documentation
612 21.514 4 13 0.000 98.000 98.000 false

64.2 -
Cell.accuracy
|_
é 100
- 63.9 - 75
5 50
®)
25
63.6 -

.. . . 137 136 -135 134
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Exploring Predictions

Settings
Data
3 Download results as Excel file
Data
Show | 10 v entries Search:
observed_values fitted_values Cell.mean Cell.mode Cell.pred Cell.PIL Cell.PIU Cell.accuracy v Residuals Srv
Explore Map
594 17.394 3 10 0.000 102.000 102.000 false
Variable to map Number of colour-bins
@ Total : 5
cell accuracy -w 434 15.51 3 9 0.000 99.020 99.020 false
> Models |||.|||
2 3 4 5 6 7 € 622 20.416 4 11 0.000 99.010 99.010 false
¥ Residuals
>> Predlctlon Intervals 597 19.61 4 11 0.000 98.505 98.505 false
» Explore Predictions
438 17.31 3 10 0.000 98.030 98.030 false
E Documentation
612 21.514 4 13 0.000 98.000 98.000 false
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Example #4
Cloud

Database

Government of British Columbia



Cloud Database and = Needs assessment,
Computing Training discovery

15-people team

Managing their own databases

200M records on desktop

Need to demonstrate ROI



Cloud Database and ,  pocdoudinfra,
Computing Trqining cost-benefit analysis

<$1000/mo

On premises
database

Centralized
team control

panel s

Other data
sources

Compute nodes

Ungoing
support

Web applications Command line

N
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Cloud Database and Climate Change
Informed Species

Computing Training Selection Tool

BRITISH CCISS  sicwue feact : S _ A
COLUMBIA — S :

What should we
stock so that it
survives?

Map Label: &

; 1232 1 o B 3007 A -
0 D s o - 5 - X (¢ 4 £ , | — - o
" 2 \ 4
. . 2 Bge Loved 1)
ono: o > ~ A Zeowe Narre
A5 W ! 3 ot oy Sutzone Name
nd per s e | Q Variant Name :
=
&

Phace Nama

Cloud database
with centralized
access
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Cloud Database and Climate Change

@
sto

03 Informed Species

SU

] 123.20801 1011 ©Fxm

Showing 1105 of 6 entries =
Previous X
. RCP Scerano: Mudtiple Pont Agerezation
E 45Wme o Inaividual
A2 Averaged by BGC Tone

Click on1 the miap or use table 1o add ponts.

TO edit cells, doubie cick a row.
ouddatabase | *
.th t li d
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Thank you for introducing us to cloud computing ...
helped us find a system that meets our needs.
— Dr. Tyler Muhly / Govt. of British Columbia

Shiny Contest Grand Prize Winner

. Not only is the reactive functionality in the app
/S smooth, it's also robust to errors with gentle
fail mechanisms vs. crashing the app!



Tip The Scale to Your Advantage!
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Thank You!
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