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» Driving up business value and customer experiences in mobile
telecommunications by combining machine learning and real-time analytics.
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» The situation The solution: Splunk

==== % Ability to process millions of data points
R Competltlon in real-time
egulatory 4
Influence
Capabilities to apply machine learning
m algorithms to support data-driven
decisions

. / \ e @ Web framework and sdks (software

Network Cost development kits) to enable customized

Traffic ! e .
Demands visualization and data analytics
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T h e C h al Ie N g e »Utilising the power of machine learning, we set out to provide intelligent

solutions to some of the industry’s key challenges...

OPTIMISE SPEND IMPROVE CEX
Within day-to-day operations where and how can Understanding the impact network performance can
spend be optimised, reducing OPEX and yielding have on CEX, we looked at key indicators to asses
improved ROI on CAPEX of deployed infrastructure. | | their performance. These were correlated with CEX
We looked at reducing energy spend and data indices, and using traffic forecasting, we were able
centre optimisation to improve ROl and Spend. to deliver what subscribers want.

£ ©
&

REDUCE CHURN
Performance could be dynamically optimised to
ensure that customers receive the best customer
experience, raising NPS and reducing churn.
Utilising performance insights, we were able to
target optimisation activities to achieve peak

performance. splunk> m




Innovation Programme Delivery

il

Innovation
Strategy

.

9.9

Identify
vision

Define future
operating
model

Articulate
roadmap

IDEATION

Y2 day

®, 0 collaborative
88788 workshop

Explore topic
using latest
tech/customer
insights
D o) 5-10 viable
POC ideas

-

CONCEPT
DEVELOPMENT

.@ Understand
_R,L" & assess

prioritise v

&)

Validate &
propose

n
>

RAPID PROTOTYPING

# 1-2 week
¢' Agile sprints

Iterative testing,
review &
development

Tangible POC
in 8-10 weeks

n
L

HUB SHOWCASE

Physical
L] showcase of
innovation
Awareness 2
& insight ‘

“ romote
11‘ i inspire s

:... Hackathons to learn &

solve problems fast

Collaboration
\ networks/tools

l@\

Tap into start-up
world to stay ahead

Innovation Excel@

C
8pen idea forum to promote
enterprise across the business

Workshops to align as a leadership
(?,- team on future vision

[
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Network Traffic
Forecasting
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Network Traffic Forecasting...

» ...is powered by linear regression algorithms to gain fast insights into
traffic flow, including real-time alerts. Unexpected trends launch alerts
and actions, reducing outages and improving the overall customer

experience.

Network Traffic Forecastin

RSq
0.0

uare Statistic Network Traffic Forecast
Alerts
v 0.867

Top 10 source sites with most traffic

London
Creenock
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2,000,000,000

Network Traffic Forecasting
SitePicker

London Q|-

80M

60M

Tuasday, May 9, 10:00

confidence interval: 12 675 776.59 to 44 046 106.27
o o -
N e

21:00 10. May 03:00 06:00

confidence interval @ future confidence interval
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Data Centre
Optimization
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Data Centre Optimization

— sirmingham
— Blackpoo!

...panels give a continuous, real-time view into how many data

centres are needed to support current and forecasted traffic. ..

...and where these should be located to provide optimal CEX and

T . performance.
L - 3 In fact, using our solution, the traditional plan and build of future
Y ~ Data Centres will be disrupted. Moving from classic network
e e infrastructure design (static hardware allocation) to enable the
- %~ adoption of Software Defined Networks...

Running Cost Dtree Re-routing Recommendation
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...with an expectation to avoid physical builds.
Concentrating CAPEX spend where it will provide optimised R ais
performance and ROI. IR
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Insights Into Network Performance Optimization

» ...can be gained by viewing the network route finder, powered by a
customised Python pathfinding algorithm, based on Dijkstra’s algorithm.

Use Pan and Zoom to Select Time Ranges to check the details of traffic Tog 10 tighest Ut kzation
tes

generation si
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Four M&twork management
personas, each configured
with ML algorithms and
dashboards...
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Site Cluster Manager

» Oversight of site cluster
performance, traffic peak time and
traffic forecasting.
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Site Cluster Manager et | | epon v

Click the link to go to Welcome Page
Click the link to go to Network Traffic Forecasting
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Site Cluster Map Site Cluster Peak Time A Site Cluster Traffic Forecasting
TimePicker Site Cluster Peak Time last 24 hours. Forecast Range
Last 15 minutes v Next 3 hours []83
time user_count range
Inc details: active site number, avg kpi, network latency, utilization over last 15 mins -05-09 20:00:00 1542912870 (1]
2017-05-00 20:45:00 1403968980 (1] A
+ s
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- @ = :
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Last 60 minutes v Greenock
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Data Centre Manager

» Monitors datacentre status, traffic peak
time, and traffic forecasting.
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Datacentre Manager gat | [ Export v

Click the link to go to Welcome Page
Click the link to go to Network Traffic Forecasting

Datacentre Status (last 15m) Datacentre Peak Time A Datacentre Traffic Forecasting
Datacentre Datacentre Peak Time last 24 hours Forecast Range
1 London - Next3 hours Oy
B _time user_count © | range
2 Birmingham
2017-05-09 20:00:00 126898024 (1]
3 Manchester
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C-RAN Manager

» Combines site cluster performance
iInformation with datacentre
performance.
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TimePicker
Last 15 minutes v | HigeFilters
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Click the link to go to Welcome Page
Click the link to go to Network Traffic Forecasting

Site Cluster Map Site Cluster Peak Time A Datacentre Status Datacentre Peak Time A
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C-Suite Portal

» Integrates network performance
information with financial
performance to support executive’'s
decision-making.
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C-Suite Portal

Click the link to go to Welcome Page

Click the link to go to Network Traffic Forecast

Click the link to go to DataCentre Optimization - Network Re-route

Click the link to go to DataCentre Optimization - Network Performance Driven

Click the link to go to DataCentre Optimization - Network & Finacial Performance Driven

Financial Performance

Real-time Network Traffic
TimePicker
Lest 24 hours

Use Pan and Zoom to Select Time Ranges

3.000,000.000

2,000,000,000

1.000,000.000

New Selected Time Range
Tine Range: 2017-05-09T08:00:00.000-00:00 -
Click the link t0 go to Network Traffic Forecast

00.000-00:00

8 Datacentres (Cost Saving by Real-time Network Re-route)

Click the link to go to DataCentre Optimization - Network Re-route

Cneose a view
Network Performance View

Financial Performance View

8 Datacentres Real-time Cost Breakdown

Optimization Baseline

AVG

Datacentre © | Demand © | size utli

Beffast 19779 10000- 064
20000

2 girmingham 27791 20000 058
30000

3 Aperceen 12534 10000- 074
20000

4 cardiff 18387 10000 059
20000

5 Glasgow 37021 30000 0.66
40000

6 London 63775 60000~ on
70000

7 Leeds 29299 20000~ 0.69
30000

8  Manchester 19630 10000 074
20000

C-Suite Portal

ID=5D5SL9FF1ADFF

LOADEF1
sD5SLY
3 H

crPrE

SIONI

FFGADFF9

Eait Export v

MAX Estimated Energy Base Estimated Energy Running Estimated Total Energy
utii Cost Cost
086 £80,000.00 £332206.00 £412206.00
089 £12000000 £506334.00 £62633400
090 £80,000.00 £349,17000 £42970.00
087 £80,000.00 £335372.00 £415379.00
089 £16000000 £674456.00 £834456.00
088 £280,000.00 195,236.00 £1,475236.00
089 £120,000.00 £515457.00 £635457.00
0ss £80,000.00 £351540.00 £431,540.00
£5259868
o Sows y vemers: “Ireland crvegn i
8 PR i Notwgnam
] y=Londony
# of active site: 6; avg kpi: 0.06; network latency: E N e Birmiga¥an!
1 78.608(ms); utlization :87(%) By, Worford Ve R ovaty
G - S Worcedler Gombridge
Gloucesierd || Ortéra
oo T Swanseak Cardiffi. Lon
Leafiet| © OpenSreetMiap contrbutors : B v 2%
f o S
Exbyar SOMhamplor ighon_o 7" Lillé BVCIuv;"’"BVr et
47 LoD 0% Leafet|©OpenSreety
Datacentre London KPI Site Cluster KPI :: London London Utilization Rate (%) London Network Latency Site Cluster Latency :: London
London
Site Cluster kPl Site Cluster Utlization (%) Network
e cluster srgnton srignton 0% 8 5 5 ( S) 2 Site Cluster Latency - | sparkiine
I l l nt 2 1111 A
L = \ Cambriage _ Cambriage nn% - 8.55 Brighton o8e
Dover Medium Dover - sen Compared to 15 minutes ago 2 i ENIEL
Ipswich Medium Ipswich - msn oover i —
4 Ipswich 30508889 A__
Group - | Datacentre - | Site Custer uson vedium wron - _
Group:5  London Southend-on-Sea e e — z
Brighton Peterborough fw Peterborough 2060% ]
Luton 7 Pet i
Norwicn Southend-on-Sea Medium Southend-on-Sea _ Peterborough - 43.330000
Peterborough 8 Southendon- 21161111 ____ A
pswich Sea
Cambridge “« »
over
8 Datacentres (Cost Saving by Real-time Network Re-route)
Click the link to go to DataCentre Optimization - Network Re-foute
Datacentre Demand © | size AVG Ut Terget Ut © | MAX Ut Estimated Energy Base Cnarge Estimated Energy Running Cost Estimated Energy Running Cost (Target) Estimated Total Energy Cost Estimated Total Energy Cost (Target) © | Target Savings Target Savings (%)
Belfast 19967 1000020000 064 067 086 £80000.00 £340518.00 £299134.00 £420518.00 £37913400
Birmingham 28067 2000030000 058 067 088 £120000.00 £51224400 £44434500 £632244.00 £564345.00
Aberdeen 12639 1000020000 074 067 089 £80000.00 £35711400 £307847.00 £437114.00 £337847.00
Cardiff 18553 1000020000 059 067 086 £80000.00 £333906.00 £293326.00 £413906.00 £373326.00
Glasgow 37363 3000040000 066 067 088 £160,000.00 £71647200 £621,503.00 £876472.00 £781503.00
London 64333 6000070000 o7 067 088 £250,000.00 £1,265544.00 £1,097,794.00 £1,545544.00 £1,377.794.00
Leeds 20590 2000030000 068 067 088 £12000000 £542376.00 £470483.00 £662376.00 £590483.00
Manchester 15799 1000020000 074 067 088 £80000.00 £368280.00 £319464.00 £448280.00 £399464.00
£5436454.00 £4853896.00 £ 582,558.00 072%

11 Datacentres (Network Performance Driven)
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10 Datacentres (Network Performance + Cost Efficient)




NS
O

/QQQQK

NNNNNNNNNNNNNNN

Technical
Highlights

S
O IIK

splunk> -



Data Visualization

» Splunk’s web framework enabled us
to create a customized dashboard
view

» Integrates with D3.js to create
stunning dashboards and leaflet API
which creates interactive map views

» Ample visualization components
available in Splunkbase

o8

$ less *.xml | grep -F "viz type" | sort --unique
<viz type="cuviz_water_gauge.water_gauge'>
<viz type="geo_heatmap_app.geo_heatmap">
<viz type="horizon_chart_app.horizon_chart">
<viz type="leaflet_maps_app.leaflet_maps">
<viz type="missile_map.missile_map">
<viz type="parallel_coordinates_app.parallel_coordinates">
<viz type="scatterplot3d_app.scatter3d">
<viz type="Splunk_ML_Toolkit.Forecastviz">
<viz type="Splunk_ML_Toolkit.outliersviz">
<viz type="status_indicator_app.status_indicator">
<viz type="viz_clustermap.clustermap">
<viz type="viz_halo.halo">
<viz type="wordcloud_app.wordcloud">

The Best Bits

Tag Cloud with Base Search
aggrega Use the new top-ievel search element in
6.2 8nd connect it to your custom
indexer visualization.
UPDATED EXAMPLE

Tag Cloud
aggregal Agd search-griven, custom visualizations
0 & dashboard, using Javascript.
indexer
UPDATED EXAMPLE

Status Indicator

Status indicators provide information st a
glance, snowing & given value and icon

| NEW EXAMPLE |
o2 Qosges)

Horseshoe Meter

( 30 Use & horseshoe meter 10 gauge metric
changes against a set of ranges or a
target value.

[ NEW EXAMPLE |
( DEm

Location Tracker
"= Parallel coordinstes are used to show e
> muitidimensional patterns in & data set.

Sankey Diagram

sankey diagrams show metric flows and
\ category relationships, visualizing density

and trenas

Timeline

Timeline visualization shows activity time
intervals and discrete events for 8
resource set.

 New ExavpLE JEG
o2 QcsRas)

Calendar Heat Map

Calendar Heat Map shows relative metric
& density over a configured time span.

[ New EawPLE
oo

. . o
o .
- .
> .
*
.
.
.
.
.
.
.
DTree

indexer

Tag Cloud with Tokens

Example on how to use token-
replacement in combination vith custom
visualizations.

[LPoATED EXAMPLE]
DEB

Treemap

Treemaps divide & single space into
muttiple rectangles to show oata values
and category relationships

[ NEW EXAMPLE

Bullet Graph

Bullet graphs &re used 1o show & given
key performance indicator (KPI) and its
contextual markers.

[ NEW EXAMPLE
DEm

Custom Decorations

Insert icon sets based on a value
rangemap, for a visualization buift using
HTML elements.

[LPoATED EXAMPLE]
EEEE

© 2017 SPLUNK INC.

Punchcard

Punchcards can visualize cyclical trends

. | inyour dats, showing a given metric

8qgregated over two dimensions

[ NEW EXAVPLE |
oDEdO

Location Tracker

Location Tracker shows the current
location of one or more individual
resources in real time.

[ NEW EXAMPLE |
DEm

> Horizon Chart

Horizon charts show metric behavior over
time in relation to a baseline or horizon.

[ NEW EXAMPLE |
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R Square Statistic Total Network Traffic Forecasting

V0979 " A sche oo Aoha s A

— e coun . predicion © confidence el future confdence merl

Machine Learning

. . . Decision tree learnin
» To build our own time series 9

forecasting algorithms to forecast A Learning Network e e = -
network service demand over time oy otiien oarc
- . = OIS Manchester lmn |
» Decision tree algorithms to suggest , EE -
Eﬁ 0 Algorithms m—— E -
how many data centres are needed erpoo INSHBER - -
and where they should be S, piketra' Agorithms ECE -
adfora _ prec
» To create customized algorithm with &E lgorthms %
Splunk ML Toolkit(i.e. Dijkstra’s : R e

algorith m to CaICU Iate the best Click the link to go to Dtree Prediction Analysis
network reroute path)

Datacentre Source Picker Optimized Traffic Re-routing
» How to run customized o
python algorithm: gy sst 1

» Register the algorithm

» Create the algorithm
python script file

» Write an algorithm
class




Real Time Data

» Due to the complexity of
network infrastructure, it is
very difficult to collect real-
time data from various
endpoints. As an end-to-end
solution, Splunk’s ability to
collect, parse and index
terabytes of data from
various network devices and
endpoints regardless of the
data type in real-time is
tremendously valuable.

The Best Bits

vV v v Vv

Various Network Data sources
can be integrated with Splunk: _,

Network Performance

Management (i.e. Cisco 02\
Element Manager, OSS) %% a0 0
Billing System KX
Alarm logs .
Support tickets oo

Marketing Tools (i.e. CRM,
salesforces)

External data (i.e. social media
feeds )
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Conclusion

BETTER LOWER

CUSTOMER OPERATIONAL LOWER CAPITAL
EXPERIENCE COSTS INVESTMENT
V)

WIN, WIN, WIN!
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Thank You
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Don't forget to rate this session in the
.conf2017 mobile app
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