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Agenda

- Business challenges in Automotive Manufacturing
Building a platform from use cases
Use case: Digital shop floor management

- Target architecture of the platform
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Challenges

sforming automotive manufacturing with VW

strial Clouc

Objective

Improve manufacturing and logistics performance by 30% over the next five years

Unplanned downtime

Limited transparency

Regional process differences
Single-purpose applications
Availability of highly specialized
equipment

Time and data synchronization and
standardization

Reduce cost

Predict failures

Reduce scrap

Reduce variation

Increase equipment changeover speed

Increase internal and external
automation




A digital services plattorm and application marketplace
connecting vehicle production, suppliers, and logistics providers
VW INDUSTRIAL CLOUD

VW DIGITAL PRODUCTION PLATFORM (DPP)

30.000+ Provide
! . s
Partner & Supplier - aWS | VOLKSWAGEN
FaCIlTiS/J Consume AWS services o

AWS loT SiteWise . New Microservices
AWS Outposts .. Landing zones
AWS loT .. Generic OEE

Greengrass
@ Asset Discovery \/\/

@ Downtime Correlation

@ Scrap Reduction

@ Failure Prediction
@ Overall Equipment Effectiveness @ Demand
@ Inhventory

120+
Factories @ Measurements
@ Messages

10M+
Machines




Creating the future of industrial production together

Through an ecosystem of collaborative
industry partners

o>

Parts Logistics
suppliers providers
— 88
o mil S 8
System
ISVs integrators
X \_/ ) A\
Automotive Industrial
Startups OEMs software &
technology

providers

IC

DPP

adWS | VOLKSWAGEN

GROUP

Industrial Cloud (IC):

« Based on the DPP, the
Industrial Cloud will be an open
industry platform and
ecosystem

» Global supply chain with over
1,500 suppliers and partner
companies to be integrated

Digital Production Platform
(DPP):

« Combines data of all
machines, plants, and systems
within VW Group

» Cloud-based platform
essential to scale up new
applications rapidly across the
world



Co-development: Partnership interaction model tfor DPP

Interaction How we're doing it differently

We're closer to the customer
awsS | VOLKSWAGEN

CROUP » Co-equal partners with 1:1 staffing for the next five years

 Executive governing board with senior AWS and VW executives

iples
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o
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We're joining forces internally

« AWS Proserve, services, Account, and AWS Partner Network staff working as one team
e Joint team with total of 50+ total AWS resources

We're redefining the culture

VOLKSWAGEN

GROUP

* Top-down commitment to use Amazon innovation methods
« Shift from decision-by-committee to small pizza teams
» Replacing engineering mindset with rapid iterations

Amazon leadersh
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AWS services for Industrial Manutfacturing use cases

DPP capabilities & services

43 @ == U
==
@ ®» 7
AWS loT AWSIoT AWSIoT Amazon Amazon S3 Plant managers
SiteWise  Analytics Core Kinesis
Data Supervisors
Firehose

Lathes - Technicians
Presses @ @ | Industrial engineers
& . !
Welders Equipment mechanics
Amazon Amazon Amazon Amazon Amazon .
Conveyors DynamoDB  Elastic SageMaker Athena  QuickSight Operatlons Mmanagers
U EIEGES

Paint guns Service Logistics specialists




Platform development methodology




ase: Digital sh

agement

© 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved.




3USINess summary

\/iSiOﬂ The digital shop floor management + is a group-wide established solution of components technology. About 50,000 employees from
management to operators in over 61 factories using DSFM+ to continuously improve the processes on the shop floor.

.. increases velocity and quality of processes on shop floor
.. standardizes processes through the usage of “Group Production System”
DS FM + . ... provides a process-integrated transparency across value-adding process steps
.. enables a cost-efficient rollout of new components/processes of shop floor management

.. enables cross-plant knowledge sharing

Reduce administrative efforts by automated data retrieval, automated reporting, etc. => more time for problem solving
T3 rgets Transparent activity tracking and knowledge sharing across plants => sustainable improvement of machine availability

Bottleneck-oriented process improvement (value-stream, delivery reliability, etc. => optimized throughput times

Maximum of transparency over all losses and their factors of influence => increased productivity



The solution—-Digital shop floor management across the plants

Information Time window Mentor-mentee
cascade
Transparency at place Pla”%;’;‘;ggftion
of action
Structured problem- Area manager
solving
with up-to-date Subdepartment
information manager
High motivation and Group leader
continuous

improvement of

k
employees Team speaker




Use case: DSFM+, digital shop floor management

Management OEE "Teamtafel" performance
dashboard view

The plantisa VW
component plant in which

Data is analyzed and

SIESERIECIRTETE S  cngine cylinder heads are
specific dashboards. being manufactured for
Predictions for near various VW brands. The
future are made. work on the shop floor is
organized in process steps.

PRy

IT systems _ . The machines in each
(o ] Data is transferred into process step are controlled
H unified data model. by one single production
I

logic controller (PLC). The

' aim of this use case MVP is

Heterogenous to provide a dashboard
1 1 e machines are §howing the overall
connected to loT equipment efficiency (OEE)

of each single-process step.
Machine1  Machine2  Machine 3 ...n platform and send
| performance data.

Various types of machines
with differing prerequisites




Modules of DSFM+ MVP 2019

Output Machine

OEE analysis quantity states

Semi-automated loss recognition

Widget system (KPI & monitoring) Documentation (task and incident management)

Shift calendar Loss category editor

Admin module







Rough architecture
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Connectivity

Plant A

Plant A
PRODUCTION
LINE A
PRODUCTION
LINE B - Greengr
Custom SQL Connector AWS loT
gl L with SiteWise
PRODUCTION DB . — ’
LINE C OPC UA Endpoint Connector
SCADA
System
PRODUCTION
LINE ...

E& Aws Cloud

~

L )

AWS loT

SiteWise

i\

Amazon APl
Gateway




Details: Connectivity

Plant A

Plant A

. SQL - - OPC UA
. Query . Server
Loqgic

query

OPC UA

SCADA
System

»| result

transform >
& . o|Name| -
map . |space| :

Cusfom SQL Connector
with
OPC UA Endpoint

Greengrass

loT loT
SiteWise SiteWise
Puller Fusher
Function Function

loT Stewise Conneclor




Connectivity

Plant B

Plant B

PRODUCTION
LINE A

PRODUCTION
LINE B

PRODUCTION
LINEC

Industrial Edge
Gateway

OPC UA

PRODUCTION
LINE ...

AWS loT
SiteWise
Connector

=1 AWS Cloud

AW S
SiteWise

==

<[>

Amazon APl
Gateway

Web
Application



Cloud Architecture overview

Plant A

AWS loT
SiteWise
Connector
AWS
Greengass

bl AWS Cloud

Landing fone

Internal Network

AWS Lambda <[>

—

. Live API
--------n--) Transit EEsMsNEEEEE. I
Gateway
Amazon API

Gateway

Plant B

AWS loT
SiteWise

Connector

AWS
Greengass

AWS Lambda
REST
Endpoints

fpEEsEEESEEEEEEEEEEE ey RN NN EEEEEEES

Amazon
Cognito

Internal Network

Shared Service Account
Ex] VPC
Internal OAuth / SAML
Identity e 5

Provider

Client User
Yeb
Application

Authentication



We need assets—Automated asset provisioning

. :_ Tl = ~
“Braou ' . AF350'M°9

o A 5-02 : | CP-AF370
(OFPRERDS B IS , o (@ cp-ar2s0
- Implementation of a custom L T e o e
resource for AWS loT SiteWise - OO PR 857 (@) cosensss-26s

M4453-10-Z

 Asset importer (SAP, CSV input) Y NS o I
« 94 assets from plant I 3 04 3 2358 %e
automatically imported




Deep dive—Custom resource tor AWS loT SiteWise

View Provisioner is the lambda that is used by the custom resource (CR). Therefore, it
must cover the three request types: Update, Create, and Delete, where Update does not

update, but re-creates the resource completely.

try {
1. Fetch config from Amazon S3 bucket it sendResponseToss (ResponseURL, |
2. Validate config PhysioslResoureeTds viewld,
3. Execute request 1)
4. Response to S3 bucket } catch ({ viewId, message }) {
1. No error: Send success response to bucket e SemRlRespeTeEEE s TereallaL,
2. An error: Send failed response to bucket 3E3§f§am§2§ﬁem viewId || PhysicalResourceld,
Message: message,
});
¥



Deep dive—Create and update of custom resource

Yy L
let viewld = '';
/* ——— CREATE & UPDATE -—- x/
if (RequestType === 'Create' || RequestType === 'Update') {

console.info('START PROVISIONING OF SITEWISE');

// Fetch config from S3 bucket
const { Bucket, Key, assetTemplateId } = ResourceProperties;

if (!Bucket || !'Key || 'assetTemplateId) {
console.error('Either Bucket, Key or assetTemplateId is not set.');
throw new Error('Error: Either Bucket, Key or assetTemplateld is not set.');

by

const config = await getConfigFromS3AsJson(Bucket, Key);
console.info('Config:\n%0"', config);
console.info('assetTemplateld: %s', assetTemplateld);

// Validate config
configValidator(config);

// Execute request
viewId = await executeRequest(RequestType, { config, assetTemplateld });
console.info('PROVISIONING SUCCESSFUL:\n%0', viewId);




We need KPIs—Calculations based on PLC data

"measurementTemplates”: [ { {
"metricName": "OEE_lastl5min_shift_1",
"metricTypeId": "025d7ffe-86db-4421-b5d6-12267fe72f82",

"formula": {
"expression": "(target_cycle) * (part_io) / (running_time)",

"variables": [{
"name": "target_cycle ",

"value": "latest_target_cycle_time",
"type": "METRIC"

it
"name": "part_io",
"value": "parts_io_lastl5min_shift_1",
"type": "METRIC"

b

"name": "var_running_time",
"value": "running_time_lastl5min_shift_1",

"type": "METRIC" I

1}




From AWS loT SiteWise to frontend—API integration

Business
[ ogic of
Websocket
Endpoimts
Web Socket
APl with

N & Authenication

AWS Lambda <>
Live API -

REST APl

with
Autheniicafion
AWS Lambda & Input
REST Validafion
Endpoints
Business
L ogic of
REST

Endpoirnts



subscribe
subscribe

< subscribe D

A

AWS Lambda
Live API

AWS loT get value
SiteWise <

get value
10
<€
<

. ?Et. Bl AWS Lambda
ISTONCa REST

values Endpoints

Details: AWS loT SiteWise APl integration

<

subscribe connect
L {
<[>
) - - < h
get inital
Gat
get KPIs ateway Web
Application
J

State
Machine Name

KPI A KPI B

Histogram
KPIC



Transparency across the line—Machine dashboara

=  DSFM+ Prototyp
Maschineniibersicht Maschlnenubers|cht
Maschinenbericht

werk — Linie . Ansicht
DSFM_Entwicklung

Verlustibersicht

Verlusterfassung

k

€ Auto

I GM4453-03-06
ToX 2 nio:. 0

m GM4453-03- 07 . GM4453-03- 02 m GM4453-03- 01 | GM4453-02-05
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The foundation digital platform spans key production and
supply chain capabilities

DPP Production
Equipment Tier

OT-IT Gateway

Ny

OPCUA Server

OPC UA

MQTT Broker

MQTT

DE]F:]
Transformation

Fieldbus
Connectors

Machines

e

e e e e i

DPP Industrial
Edge Tier

Edge Gateway

AWS loT SiteWise

3o

AWS loT Greengrass
Connectors

N

OT-IT Infrastructure
Services

g e

e e e e i

Plant Cloud

AWS Outposts

DPP Plant/Edge
Services

On-prem Applications

S S S S S S

AWS Direct

Conneéct

1
1
1
1
1
1
1
1
/7

DPP Enterprise Cloud

% DPP Application Landing Zone

—
()

DPP Use Case Application Framework

DPP Data & Service Catalogs

AP| Gateway
) @Ppgeniees ) (O ()
AWS Lambda Amazon Amazon EKS
QuickSight

AWS loT Analytics  AWS loT Events
Data Prep & Event Detection &
Analysis Pipeline Response

AWS loT SiteWise
[IOT Data/Metrics

Amazon S3 +

. Amazon
AWS loT Core Lake Formation
SageMaker
Secure Broker Data Lake & ..
ML Training
Storage

Managed Landing Zones

L E———————————————————————————=—————=—————==—

On-premises

Variety of on-
premises
services

_______________________

. e e e e e e e



While the platform delivers key capabilities ...

OT-IT Gateway

OPCUA Server

MQTT Broker

Data
Transformation

Fieldbus
Connectors

Machines

Edge Gateway

AWS loT Greengrass
Connectors

OT-IT Infrastructure
Services

Edge tier Plant cloud Enterprise cloud

AWS Outposts

DPP Plant/Edge
Services

Managed Landing Zones

DPP Application Landing Zone _
Variety of on-

premises
Application services

Lambda

API Gateway

Authentication

AWS loT AWS loT Amazon
SiteWise Analytics QuickSight

AWS loT S3 + Lake Amazon
Core Formation SageMaker
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Learn loT with AWS Training and Certification

Resources created by the experts at AWS to help you build loT skills

/O\ Take the free digital curriculum, Internet of Things (loT)
Foundation Series, to build loT skills and work through
N1 common scenarios

= ] 25+ additional free digital courses cover topics related to loT,

‘ — including:
|| — « AWS loT Core « AWS loT Device Management
— — 7 « AWS loT Greengrass « AWS loT Events

« AWS loT Analytics

adAWS training and

© 2019, Amazon Web Services, Inc. or its affiliates. All rights reserved. ~ >) certification
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