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1. The critical context that defines our future landscape
«  Exponential change in resources
« Acceleration in algorithms

«  Speed of light limitations

2. Practical use cases to capitalize on this disruptive change
« Machine learning in telecoms
« Computer vision in retail customer experience
- Data science and IOT in smart farming

« Cassandra and Kafka in supply chain
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Practical use cases to capitalize on this disruptive change
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Network operations Product management
- Network monitoring - Personalised marketing
- Fault detection - Product recommenders
- Network optimisation - Churn prediction

- Predictive maintenance - Dynamic discounting
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Service delivery
- Service chatbots
- Voice interfaces

- Predictive identification
of service failures

Support functions
- Revenue assurance
- Fraud detection

- Cyber security anomaly
detection
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1. Randomly initialize the cluster centroids

2. Assign the data points to the closest
cluster centroid

3. Move the cluster centroid to the mean of
the assigned data points

4. Repeat unfil there is no change in the
clusters

5. Run K-means many fimes starfing with
different random centroids

6. Examine the clusters distortion by
reviewing the sum of squared differences

Manu Jeevan: Possibly the simplest way to explain K-Means algorithm
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A quick overview Tinker With a Neural Network Right Here in Your Browser.

Don't Worry, You Can't Break It. We Promise.

1. Neurons in the brain

f . I I k .:) Epoch Learning rate Activation Regularization Regularization rate Problem type
>
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Tinker With a Neural Network Right Here in Your Browser.

Dont Worry, You Can't Break It. We Promise.
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m IOT applications in Smart farming
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Heat units Soil Moisture
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- One vyear historical
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Weather API

Temperature trends Soil Moisture trends

100 day heat unit forecast

| Growth maturity

: w0 0 o requirement reached

Black line = actual heat unit accumulation from plant date to today
Blue line = Forecast with 805 and 95% confidence intervals

I ACTUARIAL SOCIETY 2018 CONVENTION | 24 -25 OCTOBER 2018




ACTUARIAL

OF SOUTH AFRICA

m Crop growth forecasting using heat units & soil moisture @SOCIETY

Single sine curve method
9 100 day heat unit forecast
R Upper tem 8
thprgshold P 3
g Max. Tomp. a
m —
o 7]
A« x
@ £ 8
2. > 3
© ©
g threshola 2
g - o
2 2
n S o
Min. Temp. g 3
o =
0 4 8 12 16 20 24 ]
Hour of the day <
o
Heat units accumulated after planting
Planting First Early Peak Physiological  Harvest 0 500 1000 1500
date bloom bloom bloom  maturity
.—’—‘—‘—‘—. Black line = actual heat unit accumulation from plant date to today
0 1400 1700 2000 2300 3200 Blue line = Forecast with 80% and 95% confidence intervals

Paul W Brown: Heat Units — University of Arizona Cooperative Extension

I ACTUARIAL SOCIETY 2018 CONVENTION | 24 -25 OCTOBER 2018



ACTUARIAL

OF SOUTH AFRICA

m Real-time supply chain stock visibility (5ySOCIETY

SR R FOURWAY - [
ouU S = M1 | [R21 | E3

COMMERCIA

3 Lack of stock A
Distribution Centre e _og ops BIRCHACR;SORKEMPARK & L [R23 |
: visibility from the
* Planning L .
. Logistics Distribution Centre
to Stores
% 3 Kempton Park
Inefficient Inadequate esTHER PARK [}
e movement of allocation of
Roodepoort ‘ stock through stock causing
-G supply chain lower trade
FAIRLAND LIN'QEN
CONSTANTIA Randﬁ}(g
“ i RORTHE LSS Multiple stores
POOF Customer N e Operations
] experience . * Floor staff
FLORIDA LAKE SOPHIATOWN = ﬂ /,
FLORIDA = f\_\\PARKTOW
Z \\\r / = WITFIELD [R21 | i
- u;% i! g ol PRIMROSE BEYERS PARK o
@ - KENSINGTON | R29|



ACTUARIAL

m An architecture view of a stock visibility deployment (A SOCIETY

OF SOUTH AFRICA

FOURWAYS FRSS (i3] N\ (i) Bl g

4 Wrapped in
ku bernetes kafka

Event Capturing

/WS / % \ @vRead
WE cassandra arious Users

Real-time NoSQL s

\+ Dashboard Visualizations/

+1+

| M2
RTHM

RMERE

FLORIDA

\\\\\\/ o > | WITFIELD [R21 |
\ PRIMROSE BEYERS PARK

| HILLBROW KENSINGTON | R29|

Wk
\'3\53
T



- ACTUARIAL
Bl vroerstanding the components [ SOCIEIY

OF SOUTH AFRICA

FOURWAYS

Kubernetes overview Cassandra overview Kafka overview

Kubernetes can be thought of as: Apache Cassandra is a high performance, extremely Apache Kafka is a distributed streaming platform.
* A container platform scalable, fault tolerant (i.e. no single point of failure), * Publish and subscribe to streams of records.

* A microservices platform distributed post-relational database solution. » Store streams of records in a fault-tolerant way.
* A portable cloud platform * Process streams of records as they occur.

Old way: Applications on host New way: Deploy containers
ProducerA | . i = y-.. > Consumer A
App App i W
o -,‘

Libraries Libraries
P Consumer B

App App

Producer B P Consumer C
Libraries Libraries - 4

Kafka is generally used for two broad applications:
* Building real-time streaming data pipelines that
reliably get data between systems or applications

Heavy-weight, non-portable. Small and fast, portable. > Building real-time streaming applications that
Relies on OS package manager.  Uses OS-level virtualisation. J transform or react to the streams of data
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The critical context that defines our future landscape
An exponential increase in resources, an acceleration in algorithms, and
speed of light limitations driving computing to the edge.

m Basic K-means clustering for customer segmentation

I. Randomly initialize the cluster centroids

2. Assign the data points o the closest
cluster centroid

3. Move the cluster centroid fo the mean of
the assigned data points

4. Repeat until there is no change in the
clusters
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