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Data and analytics in
production at scale
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Co-Founder and Director, Test Learn Iterate



Why are we here?

Digital Leaders Outperform Laggards on Three Financial Measures
Based on 2012-2014 data from 344 enterprises listed on U.S. exchanges.

3-YEAR AVERAGE GROSS MARGIN

37%

3-YEAR AVERAGE OPERATING MARGIN

18
Digital leaders were defined by
10 their ability to manage, analyse,
and apply insights from the data
3-YEAR AVERAGE PROFIT MARGIN collecied!
n
SOURCE S&P CAPITAL 1Q, KEYSTONE STRATEGY ANALYSIS  HBR.ORG

Bock, Robert, Marco lansiti and Karim R. Lakhani. “What the companies on the right side of the digital business divide have in common”, Harvard Business Review January 2017.
https://hbr.org/2017/01/what-the-companies-on-the-right-side-of-the-digital-business-divide-have-in-common
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How do organisations become data-driven?

Value

e Clear purpose
¢ Data literacy
e Change management

Actionable Insight Operational Capabilities

e Business intelligence to * People

support existing processes e Technology

e New insight to drive change ¢ Data
and innovation

e Governance
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Insight Journey | earn
Optimisation terate—

Prediction
Intelligence
Intuition

Analytics
Instinct Reports & KPIs

DEIER\EECS

__________________________________

I I

Data automation Decision automation

Adapted from framework developed by Shaun McGirr, https://optimalbi.com/blog/2014/12/02/orange-paper-what-is-analytics/



Roles for extracting value from data

Business Intelligence (Bl)

Measure and visualise

~ business performance to

make data easily understood
Get data
‘ Transform data
into a useable
format fast and
l efficiently
Predict sales, identify
Insight T customer needs, identify
integration > similar entities, Al, ML,
NLP, insert buzzword
Business Data Engineering
Tech Teams and DevOps Data Science
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Business teams Data teams
v
Business

Use data to change
processes and inform
business decisions,
realising value from data

A
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Data team models

[ est
| earn

Decentralised
Business Business
unit unit
o o

Business
unit
a

Business
unit

Centralised
Business Business
unit .Data.Te m. unit

e 6 &

® o o

e 6 &

O o o

e 6 &
Business Business
unit unit

= Duplication of effort

= No strategy

= Lack of training and support

= Low morale

=  Business unit has full control
over analysts

Copyright © 2018 Test Learn Iterate Group Ltd. All rights reserved.

=  Minimal duplication of effort

= High morale team

= High-level strategic direction

= Focus on project work, with ability to shift resources
to highest impact projects

= May still be order takers

= Viewed as a cost centre

= Busines units do not have full control over analysis
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Jane Bob Sally
MD of Jane’s Leasing Account Manager ..~ Data Team
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Jane is not happy with the Bob is anxious about losing a Sally is frustrated because
sales performance. She wants customer. He wants to tell a she’s feels like she’s wasting
to know what action can be credible story of why things time on analysis that isn’t used.
taken to ensure this doesn’t aren’t going well and what She wants to understand
happen in future actions can be taken to address what problem Jane has, so
It in order to keep the customer. she can solve it and craft the

data story for Bob to share
with Jane.
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Decentralised Centralised Federated
; . . . i Busin
Business Business Business Business Busm.ess us .ess
unit unit unit .Data.Te m. unit Wi o Data.Team S
o
a a e aa a & g
2322 aaa
Business Business @
. . e o o @ P a
unit unit e 6 & a
‘ ‘ Business Business Business Business
unit unit unit unit
= Duplication of effort =  Minimal duplication of effort Federated analysts supported by central team of
= No strategy * High morale team data scientists and data engineers
» Lack of training and support » High-level strategic direction Analysts sit on management team of function
= Low morale =  Focus on project work, with ability to shift Focus on identifying and delivering solutions to
=  Business unit has full resources to highest impact projects maximize value for business area
autonomy over analysts = May still be order takers Greater visibility to leadership on value team
= Viewed as a cost centre produces
Level of data maturity required
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An iterative approach to development _earn
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Identify Identify

business
requirements

technical
requirements

Business Business Proof of Gather and S Prototype Areieifpt Gt Productionise

Strategy question/need Concept cleanse data Techr::zldteam pipeline

Prototype
Communicate algorithms/

results

Communicate

Analyse data business logic

(one-off code)

results

Copyright © 2018 Test Learn Iterate Group Ltd. All rights reserved. Business teams Data teams




Collaborative,

iterative approach helps demystify the data

: _edaln
development process for business stakeholders T——
WHEN i WHEN 2l JusT  BETWEEN
witLr  IDONT ] DOYOU — 1ponT |E| Grve ONE DAY
GET THE _KNOW.TED J&1 THINK — wNouw IM 5| MEA  AND SEVEN—
TEST L2 WORATNGE] 4 [T A NOT TED. i ["RANGE.~ HUNDRED
DATA?  ON THAT. BE DONE? H GELRE .
17 ~. athering
2 E
;
data
\v/ o
USE THE THEN
CRSDATA—  THAT USE THE  JHAT CAN YOU
BASE TO SIBS Sl AVERAGE  SURE. I CAN
. DATA IS ALSO THEM?  MULTIPLY
C | eansin Wenker  WRoNG. ALe WRONG MY THEM To0
g MARKET. BASE. : :
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It also allows data teams to work on more est

. _ealn
meaningful work terate
Jane is happy because sheis Bob is relieved that he has Sally identifies that Bob’s

informed with the data she something new to tell the customer  concerns are similar across
needs at the time that she can that is a differentiator from the the sales team
make a decision to influence the competition, and will reduce the Brainstormina with data
outcome - and feels more in number of customer complaints he T S Igl i
control has to address colleagues, Sally realises a

better solution would be to
iInform customers of the
likelihood their cars will sell
before an auction- when the
customer can take action to
adjust the reserve price.
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How do you put things into production?

Identify Identify

business
requirements

technical
requirements

Business Business Proof of Gather and BIENTEE5 o- Prototype Prototype data

Strategy question/need Concept cleanse data Techr::zldteam pipeline

Prototype
Communicate algorithms/

results

Communicate

Analyse data business logic

(one-off code)

results
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Productionise

Copyright © 2018 Test Learn Iterate Group Ltd. All rights reserved. Business teams

Data teams
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Data team members care about different things |Learn
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Analysts and Data Scientists

I've written the
code, so why

can'tit just go into
production?

Analysts write business logic in one big messy
chunk of code

» This is the fastest path to “the answer” given they are
experimenting on opaque requirements

= Optimal path to execute the business logic remains
obscure (and out of scope)

Data and DevOps Engineers

| don’t care about
business logic, |
just want an

efficient platform

Developers want the code for each step in the
flow of logic to be independent

= This allows isolation and safe (ie fully tested)
improvement of less-efficient steps in the flow

= Optimal path to breaking down “big messy chunk of
code” not clear without seeing business logic

Copyright © 2018 Test Learn Iterate Group Ltd. All rights reserved.




Who should productionise analysts’ code?

est
L earn
terate

Analysts and Data Scientists

I've written the
code, so why

can'tit just go into
production?

If analysts are forced to productionise their own
code:

= At best they try hard and make a mess of the
“robustness” part
= At worst they are too frightened and never begin

Data and DevOps Engineers

| don’t care about
business logic, |
just want an

efficient platform

If developers are forced to productionise
analysts’ code:

= At best they try hard and make a mess of the
“business logic” part
= At worst they are too bored and never begin

Copyright © 2018 Test Learn Iterate Group Ltd. All rights reserved.
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Solution: Waimak framework {_earq
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Available at https://github.com/CoxAutomotiveDataSolutions/waimak

Copyright © 2018 Test Learn Iterate Group Ltd. All rights reserved.


https://github.com/CoxAutomotiveDataSolutions/waimak

Pattern for technical implementation

/\ |
N :
Batch
Production Data SETP
System
\¥/

Data Batch
Warehouse Data

SFTP

Data Platform

A 4

Cloud
Storage
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Applications

E (} " &docker

anananan waimak
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Visualisations
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Qlik @ ) Power Bl

Data Storage
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Batch Data

Data Catalogue

\ 4

A 4

Analytics Sandbox
@ python” R r@f




The business doesn’t care
about the elegance of your
machine learning algorithm

or the efficiency of your Spark
code*

*If you work for a tech, data, or analytics company with a highly technical board/executive team, this
might not be the case. But that is the exception.
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How does the business realise value? | earn
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Business Intelligence (Bl)

Measure and visualise Business teams Data teams

business performance to
make data understood

Get data

| Transform data into a . _ .
useable format . USInEss n
l - Automate processes .
_ Predict sales, identify customer E and inform business .
!n5|ght | | needs, optimise processes, n decisions to realise E
integration identify similar entities E value from data "
DataEngineering EIIIIIIIIIII IIIIIIIIIIII:

Tech Teams and DevOps Data Science

Copyright © 2018 Test Learn Iterate Group Ltd. All rights reserved.
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Data literacy is a problem _earn
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24% Data Literate Data llliterate 76%

32% Data Literate Data llliterate 68%

21% Data Literate Data llliterate 79%

22% Data Literate Data llliterate 78%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

*“How to Drive Data Literacy in the Enterprise”, Qlik, 2018 https://thedataliteracyproject.org/learn Data Literacy is defined as “fully
confident in their ability to read, work with, analyze, and argue with data.” Survey included 7,377 business decision-makers (junior
managers and above). Respondents were from across Europe, Asia and the US.

Copyright © 2018 Test Learn Iterate Group Ltd. All rights reserved.

**https://www.nationalnumeracy.org.uk/what-issue Data Literacy is defined as GCSE maths leve C or higher.



https://thedataliteracyproject.org/learn
https://www.nationalnumeracy.org.uk/what-issue

With illiteracy viewed as a badge of honour...

HEY, M5 LENHART! T RRGOT , : y ,
MOMENT I GRADUATED} AND IN i o Wi BN e
20 YEARS NO ONE HAS NEEDED B ot g
ME TO SOVE AWYFAE FOR X! ‘ v ' :
\
I mOYOID
NEVER USE. T
INYOUR AACEY
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IT5 WEIRD HOW PROUD PEDPLE ARE OF NOT
LERRNING MATH WHEN THE SAME ARGUMENTS
APPLY TO LEARNNG O PLAY MUSIC, COOK,
OR SPEAK. A FOREIGN LANGURGE.
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..people ignore the data... _earn
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“You may well have data, Smithers,
timoellot. com but I have strong opinions,

"Yes, I have made a strategic decision. and 1 pay your wages 7
I've decided to ignore the bad news... "

Copyright © 2018 Test Learn Iterate Group Ltd. All rights reserved.



[ est
| earn

...or misinterpret it
terate

WE FOUND THIS CORRELATION
SALES IN THE DATA. EVERYONE
TAKE A RAZOR.

YOURE NOT... THERE ARE 517

ANCTHER HUGE. STUDY | HUH?

FOUND No EVDENCE THAT UNITED STATES: MANY PROBLEMS WITH THAT,

CELL PHONES CAUSE CANCER. JUST To BE SAFE, UNTIL

WHAT WAS THE WHO.THINKING? | % I SEE MORE DATA TM
TH|N T Y GOlNG EM G‘!I‘CER

et CAUSES CELL PHONES.

[ GOT 1T BACKIWARD.
s

® marketoonist.com

Copyright © 2018 Test Learn Iterate Group Ltd. All rights reserved.



Data teams may communicate misleading o

_earn
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100% T = :
wﬁsm% sueamwb
MAFTRA STEWART LVINVG
50% TIE BUSINESS IMPLCATIONS PRE CLEPR,
CONSUMERS OF
| FURRY FORNOGREPHY
0%
PEOPLE HAVE WISED UP 0 THE “CAREFULLY PET PEEVE #208:
CHOSEN Y-ARIS RANGE" TRICK, S0 WE MISLEADING GEOGRAPHIC PROFLE MAPS WHICH PRE

GRAPH MAKERS HAVE HAD To GET CREATIVE. BRSICALLY JUST POPULATION MAPS
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..or overwhelm with too many results _earn

7 6% OF TARGETED 1. 1% OF NoN-TARGETED \ WE SHOULD ComPARE
(USTOMERS BOUGHT A 529 QUSTOMERS OPENED 529 ACCUNTS, CAMPAIGN RESULTS TO A
CALEGE SAVMNGS PLAN! SOTHE cCAMPIGN C’JEN&ZN(? RANDOMLY HELD CONTROL Gy

FANTASTIC! ALIFTOF |.$%
= @) @)

MO RANPOM CONTROL WAS HELD, EAUL OF YOU GAVE ME] | AN
S0 WE CAME VP WITH A WAY TO A DI\FFERENT NUMBER 6sr  \
CLOAE THE TARGET GROUP. THE for. THE S29 CcAMFRLGN,

CLONED GROVP HAS A 2.1% Res | WANT Nou T2 TELL ME

RATE. 50 THE CAMPALGN GENERA WHICH NUMBER 1S

A UFT OF 0.5% RIGHTY
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of business
decision makers are
willing to improve their
data literacy



https://thedataliteracyproject.org/learn

How do you tackle this?

-

Train Explain

\..~
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This isn’t a “once and done”
type of training; in order to
change a culture training
needs to occur frequently and
be reinforced from both the
top down and bottom up.
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Resources

* The Data Literacy Project https://thedataliteracyproject.org/
e National Numeracy https://www.nationalnumeracy.org.uk/

Allison Nau
Director, Test Learn lterate
allison@testlearniterate.com

@ @allisonmnau
(in) https://uk.linkedin.com/in/allisonnau
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