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The value of the data
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Navigating the next industrial revolution o

Revolution Year What happened?

%1 1 1784 Steam, water, mechanical production equipment

2 1870 Division of labour, electricity, mass production mﬁﬁ!;F:'L' 2: Follow

-

"Data analytics and machine learning" is the
second part of the Information Age and main

Bl : 1969 The computer, electronics and the internet driver of the 4th Industrial Revolution.

. i _ Professor Fei-Fei Li
ﬂ 4 ? The barriers between man and machine dissolve

Director Stanford Al lab
Chief AlI/ML Scientist at Google



Machine Learning: Why it matters?

Building precise models, an organization has a better chance of
identifying profitable opportunities or avoiding unknown risks.

@ Health Care @ Finance EED Manufacturing @ Retail
Patient Diagnosis Fraud Detection Anomaly Detection Inventory Optimization

@ Media = Transportation @ eCommerce
Interaction and Speed Demand Forecasting Recommender System
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What you want to be doing

Train Run
Model Model

— (D;;[a Write intelligent machine learning code

Repeat
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ML Code isn't the hardest part of Machine Learning Lifecycle

System Admin / DevOps
Data Engineer / DataOps
Data Scientist

Configuration

Data Collection - -

Analysis Tools

Sculley, D., Holt, G., Golovin, D. et al. Hidden Technical Debt in Machine Learning Systems

Serving
Infrastructure




Applying Software Delivery Best Practices to Data Science

DATA SCIENCE

DATAOPS

Step 1 Step 2 Step 3 Step 4
Upload Dataset g Clean & - Spawn Jupyter 3 Explore Data &
into Data Store Prepare Dataset Notebook Develop Model

Step 5

Model Export
9 p
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Automated using CI/CD

E Step 6.A Step 6.B Step 6.C Step 6.D ! Step 7
1 I
| |
! Distributed Model Model Model / Metadata : Model
E Training -2 Testing =¥ Optimization . Storage | “» Serving
1 |
|

Step 8

Kafka Queue
> with Requests



Digital Transformation Challenges

ECS CodePipeline EMR Kinesis  DynamoDB Locked to a cloud provider

[ e & g -
YYI -

Container Orchestration Data Services Access to the latest
. technology is needed
@ 9 & = e o

Container orchestration, data services, machine
learning/Al tools, & CI/CD toolchains

Expensive services

Container ciycp Data Message Data
Orchestration Analytics Queue Persistence 1 HH 1
Cluster S Cluster Cluster Cluster H Igh COSt’ IOW Utl l|Zat| on
—m —m —m —m —m Cloud-naFive tec_hnologies are distributed systems
[ — '} — ' — ' [ — | [ — | that require dedicated clusters
[ —-- 1t | [ —-- 1t | [ —-- 1t | [ —- 1 | [ —- 1 |

& Significant training &
e skills development

Complex IT projects to run containers and data
services; developed talent poached by
competitors
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Mesosphere DC/OS can be deployed anywhere

Datacenter &

_ Wy
Edge Clouds AWS EC2 Microsoft Azure == Google Cloud 47N

No lock-in
Moving working
between clouds
even backon
premise

or
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Apache Mesos aggregates & manages all the resources

o
E MESOS Apache Mesos Cluster Management

>
B
g

AVAVA
VAVAY

No lock-in
Datacenter & [ \s EC2 ~ 1 Microsoft Azure MMl Google Cloud H Moving working
Edge Clouds __ L T ) between clouds or
even back on
premise
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Run everything on the same cluster

" Kubernetes + BEEE

I Kafka i

B Jenkins BEE
P cassandra

| Spark ]

+
+

Industry Average +
12-15% utilization 5 i

Typical Datacenter
siloed, over-provisioned servers,
low utilization

%A MESOSPHERE

+
+

Ol
+

O
+

Ol
+

Ol
+

DC/OS Datacenter

DC/OS Multiplexing
30-40% utilization, up
to 96% at some
customers

4X

automated schedulers, workload multiplexing onto the

same machines



DC/0OS provides everything you need as a Service

Reduce
management cost

Automating the
deployment, upgrade,
recovery, ...

Reduce
infrastructure cost
Deploying all the

services on the same
hardware

MARATHON

RA

DC/0S

Transport Store Analyze Serve
§g kafka %;7 f Sporiz
cassandra TensorFlow kubernetes
Message Queue Distributed Database Al/ ML + Real-time Container

Orchestration
Multitenancy Logging Auditing

MESOS Apache Mesos Cluster Management

AVAVA
VAVAY

&

Datacenter & i .
Edge Clouds AWS EC2 i’!__!’l Microsoft Azure == Google Cloud H;

Faster time to
market

Providing the latest
technology in few click:

No lock-in
Moving working
between clouds or
even backon
premise
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All you need “as a Service” with Mesosphere support

kubernetes

o
§8 kafka

A CHE

cassandra

'I-a
Jenkins

SEETKE

-Q-Prometheus
* TensorFlow
& .

% elastic

Q Couchbase

y

Spinnaker

s—_
Jupyter
o

. kibana

MySQOL



Accelerate Machine Learning with Dramatically Lower Cost

Development & Training Infrastructure

== Jupyter Notebook
. on Regular Server &,

Q@ | «
D A
I —

== Jupyter Notebook

o - on GPU Server &I gd\f Data Lake
— >

(A
|
- Jupyter Notebook
@ on Personal Laptop
[aa) 3

R

Production Infrastructure

® Time To Production: Weeks/Months

° AG-NOC provisioning

o Underutilized resource and data infrastructure

e Higher risk of data loss

Bo o Do

o

T

I

T

T

2 MESOSPHERE DC/0S

Development, Training
& Production Infrastructure

=2 Jupyter Notebook

== Jupyter Notebook

<=2 Jupyter Notebook

<=2 Jupyter Notebook

g

BE® @

Shared GPU/CPU

@1 @ Data Lake
-« d\P

® Time To Production: Minutes/Hours

Jupyter Notebook as-a-Service
Secure Collaboration
Accelerated prototyping and deployment
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flickr 'WF%aFEIQEJp Dermo

A
Get Pict 2 Persist some
e |_c ures_ on pictures in HDFS Kerberos
categories using the TLS
Flickr API

APACHE I |
n Ifl ‘ Retrain an Image
= Classifier for New
/ Categories
Produce other _
§g pictures in Kafka @ python
\/ ®

b o N Provide a notebook
kafka “® TensorFlow “«= — = jupyter experience to the
Configure a CI/CD ' gy’ \ end user
Consume pictures pipeline to build and 70
from Kafka deploy a Docker V4
image to serve the 7
model V4

»

) Push the model in a
GitLab git repository

£ -

kubernetes




What have we demonstrated ?

o Mesosphere DC/OS provides all the software you need to create a Secure ML pipeline

It can deploy each of them in few minutes

It can secure all the communications with Kerberos and TLS

o It provides the same experience on premise or on any public cloud, at a predictable cost
« It provides a nice notebook experience for the data scientists

e It can leverage GPUs

o Mesos quotas can be leveraged to guarantee resources

o Kubernetes can be used to serve the models



Mesosphere powers data-driven applications across industries

&

v

4~ NIO veri

Powering data services for autonomous vehicles Delivering consumer loT applications faster

Velp-s, NETFLIX

Y TOMMY B HILFIGER UBER NBCUniversal

C l S C O Transforming the fashion industry with digital showrooms Delivering audience analytics to boost advertising dollars




Transforming traditional carmakers

Goal:

One of the largest German auto manufacturers enables connected cars
with Integrated data services like real-time traffic information and
sensor data.

Challenges:

e Transporting, analyzing, and serving huge amounts of data across
a distributed architecture

e Support for a vast number of different configurations of
applications, technologies and car models

e Collaboration among many car brands, BUs and infrastructure

types
Solution:

e By leveraging DC/OS as the foundation, this traditional carmaker gained an open platform that is free from
vendor lock-in and supports an open ecosystem of essential data services.

e DC/OS’s ability to support the delivery of software via containers also ensures that applications built using
DC/OS can be installed on any type of vehicle, because containers abstract the underlying hardware away
from the application.



Global Automotive Leader’s Connected Car Infrastructure

= = = Corporate Regional Datacenters Third Party Mapping Provider Cloud

4% d % d X%

4G/5G Connection % ‘,“,,,J‘z & %
. spark’ f’% “ = . Jel?dns

Telecom Provider Local Edge Cloud Container Analytics  Distributed  Distributed — Container Cl/CD
Orchestration Engine Database File System API Orchestration  Automation
¢-mnmmeen >
a
8 s B °* @ e &
docker kafka kafka elastic Jenkins cassandra kafka
Microservices Message Message Search Cl/cD Distributed Message
Queue Queue Automation Database Queue
[RR MESOSPHERE DC/0S RR MESOSPHERE DC/0S RA MESOSPHERE DC/0S
« Localized route optimization stack « Fast new service rollout with elastic CI/CD toolchain « Fast new service rollout with
« Data Ingestion at scale « Telemetry analytics on vehicle usage for preventative maintenance elastic CI/CD toolchain
« Short latency response « Compliance with data privacy regulations (e.g., customer opt-out) + Container-based infrastructure

« Support mobile on-demand car club service



THANK YOU!
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