DATA SCIENCE IN PRODUCTION

Scio* toolchain & our ways of working
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Born in Barcelona, but lived 13 years in Denmark
Math, Electrical Engineering, Computer Science, Project Management

Software Developer, Scrum Master, Continuous Delivery, Team Lead,
Project Manager

Kamstrup 11 years... And now Scio+, 1 year and counting!

Bonus info: Married a dane and together we have 7 year old twin boys



Founded in 2017. Sister company to SKOV A/S and Big Dutchman in the
Big Dutchman group

* Egg, poultry, pig, climate/ventilation systems, farm management

Scio+ is the Data Science center of excellence in the group

Scio* is primarily focusing on broiler production...for now - ARREY ”W s

* 20 people (7 data scientists + 6 sw developers)




WHAT DATA DO WE HAVE

ACCESS TO?

* Information collected from sensors installed in broiler farm houses

* SKOV sensors already installed in farms

* Research on new types of sensors that could be relevant

e Other info from broiler production e.g. #birds placed, breed, parent
stock, avg. slaughter weight, logistics, hatchery, feedmill/nutrition, ...




Temperature trends for grid-based sensors
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RUMOURS SAY...

@®lep




WE ARE A TEAM

WE ARE ALL PEOPLE
(AKA DEVELOPERS)




* The development team, as defined by the Scrum Guide:

potentially releasable Increment of “Done” produc

x V&

* Accountability belongs to the Development Team as a whole.



WORK IN PROGRESS...
WE'LL FIND OUR WAY

l Cross
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other way

teams
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Crossfunctlonal synergy

Benefits nearly from the beginning

Requires more planning ahead, to ensure that no one is left behind
Together we are achieving more!




THE TOOLBOX

LANGUAGE, TOOLS &
INFRASTRUCTURE




R is a programming language for statistical computing
developed in the early 1990’s at the University of Auckland

R’s main selling point is the massive amount of libraries
allowing you to perform almost any stastictical procedure in
one command

R is great for performaing analysis on a dataset, and
presenting findings in a static set of visualization plots

Python is a widely used high-level programming language for
general-purpose programming released in 1991

Python gains traction within data science ...

Python enables more synergy with software and P th M
infrastructure development p U On



DOCKER

Models are deployed as REST-enabled web services [ Containerized Applications
on AWS - bundled in docker containers

Docker packages software into standardized units
called containers that have everything the model
needs to run including libraries, system tools, code,

and runtime

Using Docker, you can quickly deploy and scale Host Operating System

applications into any environment and know your

code will run in the same way

Benefit: the software in production is the exact
same that is run in development

docker



CURRENT
AWS TECHNOLOGY STACK

T
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webservices
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APIs hosted using Cognito used for
| lion of
enterprise users

AP
(primarily used for
authentication purposes)
ECR used
for docker Built up of multiple
5 smaller, i services

ECS clustera Autoscaling ensures
Lambda used to drives API and that ECS clusters
run "on demand” model pipeline services goqi up/down
sarvioas to demand

Route 53
hosts DNS

SQS used to
gueue model service

activities
Fargate used
to host model Step Functions
warning service drive live and
(more to come??) training pipelines

Infrastructure deployed Al data and Go o Ie C | o u d
via CloudFormation front end code is
stored in 53

Al logs are
stashed in CloudWatch



DECOUPLING MODELS AND
INFRASTRUCTURE

. Internet
aws
QS
(3) Model execution pipelines
O -
Model 1

Customer model consumer service




FREEDOM OF CHOICE




* Code is versioned by Git

* Bitbucket Server used for hosting git
repositories and for code review

e Customer datasets and trained models
are stored on AWS S3

* Models are versioned !

I O Bitbucket ¢ git

VERSION CONTROL
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Cl & TESTING

Data science code is production code! <o

My Bamboo  Build ~

P~

€3 SAP Demo - Java Deploy: Pl... X

{2Bamboo

Using gradle as build tool

Bamboo as build server

Plan summary Recent failures  History ~ Tests

Deploy ~

Build projects / SAP Demo
Java Deploy

Build and deploy a WAR file to a Tomcat server

Issues

Plan summary

Current activity

Staging and production environments

No builds are currently running.

Recent history

#114  Changes by Josh Pearce <joshua pearce@automation-consultants coms

U M . M d #113  Changes by Josh i itant
nit testing on commits to master an
feature branches .
#109  Changes by Josh Pearce <joshua pearce@automation-consultants.com>
. . #108  Changes by Josh Pearce <joshua pearce@automation-consultants com>

End-to-end testing on staging o ——

#106  Changes by Josh i itant

& Latest build

 gradle € Bamboo

& Last successtul build

3 monts ago
3 months ago
3 monts ago
3 months ago
3 months ago
3 monts ago
3 monts ago
3 months ago
3 months ago

3 montns ago

Testless build

Testless build

Testless build

Testless build

Testless build

Testless build

Testless build

Testless build

Testless build

Testless build

Actions +

Showing Last 25 builds ~
Plan statistics
25
100% successs
5s i



Broiler-Programme |  exitfun screen
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MONITORING & LOGGING
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@ 1. noOfUploadedFragme...

SQS Dead Lett...

@ Trend Alarms Client

@ Merger

Weight Predict...

# i ok

1 61

Weight Predict...
# : waiting
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@ Data Repository

424 ..

@ Raw Training Data

Feed Alarms

# : noQfFeedAl
1 33%
Temperature A...
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Amazon Cloudwatch

Other options...
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i Overview (AWS..a - 1.10.49)  start [Codebase 64 wiki] APOLLO CPU ..ledge Forum > 5

Amazon Rekognition FAlSEMAm”Es : : oon_6_ 9 .00 »

The Machine Fired Me

No human could do a thing about it!

By Ibrahim Diallo

~17 minutes read

Pictures of the 28 Congress members that It was 7am when my phone rang. Instead of an alarm, it was my recruiter
were incorrectly matched aga | nst a disturbing me fmn.1 a pléasant dréém. It was too early for a phone call or to b‘c
. caught off guard, so I did not answer. I went to take a shower and get ready for
database of ngShOt plctures. the day. On my way to work, I listened to the voice mail she had left.
Image credit: ACLU

"Oh my God, are you OK!"

In the company's directory, there are several people that shared the same first
and last name as me. [ was OK. So she must have dialed the wrong phone
number. | assumed somewhere, an employee named Ibrahim Diallo, was in
trouble But not me







THANKS!

CHC N D

Maria Soler Climent

Team lead @ Scio+

maria.soler@scioplus.com

mariasoler
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