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» lloT device management platforms
» 10T gateways

» lloT devices total available market
» Industrial Bl and analytics

» Cyber security
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Digitization of every part of a
manufacturing enterprise with
interoperability and enhanced
productivity

Connected devices and
distributed intelligence for real
time control and flexible
production of small batch
products

Collaborative supply chain
management with fast
responsiveness to market
changes and supplying chain
disruption

Integrated and optimal decision
making for energy and resource
efficiency

Advanced sensors and big data
analytics through product
lifecycle to achieve fast
innovation cycle

Lean Manufacturing
- Emphasis on utilizing a set of "tools" that assist in the identification
and steady elimination of all kinds of waste in a manufacturing system!

Flexible Manufacturing

- utilizing an integrated system of manufacturing machine modules and
material handling equipment under computer control to produce
products with changed volume, process and types®

Sustainable Manufacturing
- creating products with minimal negative environmental impacts while
conserving energy and natiral resources and enhancing human safety®.

Digital Manufacturing

- using digital technology through product lifecyele to improve product,
process. and enterprise performance and reduce the time and cost of
manufacturing?.

Cloud Manufacturing
- a form of decentralized and networked manufacturing based on cloud
computing and service-oriented architecture (SOA)°.

Intelligent Manufacturing

- implementing artificial intelligence based intelligent production

that can automatically adapt to changing environments and varying proc
ess requirements, with minimal intervention from human®.

Holonic Manufacturing
- applying agents o a dynamic and decentralized manufacturing
process, so that changes can be made dynamically and continuously’.

Agile Manufacturing

- utilizing effective processes, tools, and training to enable
manufactiring systems to respond quickly to customer needs and market
changes while still controlling costs and quality®.

Process leveling: work flow
optimization; real-time monitoring and
visualization

Modularized design; interoperability;
service oriented architecture

Advance materials; sustainable
processes metrics and measurement,
monitoring and control

3D modeling; model based engineering;
product lifecycle management

Cloud Computing, Io’l, virtualization,
service-oriented technologics, and
advanced data analytics

Artificial intelligence ; Advanced
Sensing and control; oplirnization;
knowledge management

Multi-agent systems; decentralized
control; model based reasoning and
planning

Collaborative engineering, supply chain
management, product life cycle
management

VISION, EXPERIENCE, ANSWERS FOR INDUSTRY

© ARC Advisory Group - 4



B R R AR Y

o FEEHIHE vs lloT or Industrie 4.0

» Smart manufacturing is more encompassing and includes all methodologies, processes and technologies
that substantially improves the outcome of manufacturing, be it in the form of product value, quantity or
quality, or in the form of productivity or reduced environmental footprint.

° BREHIIE vs oG

» SeidkE - This involves improvements in fundamental science or engineering, for example scientific
advances such as photonics or chemical nanostructures or engineering improvements, such as modular
production technology, additive manufacturing, or advanced forming.

> FIEEHE - This includes information, communication, or automation technologies applied to production
processes and assembled to smart manufacturing systems.
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Connected
Enterprise Application S/W "
> :
g nalytics g
Remote 9 Platform ]
w0 i

Monitoring & Services

Smart Devices

shaa

] ‘.“‘" |
£ T =
@ . = Enterprise Systems

Apps
Video Presence (Expert
Help)

Self-Planning Smart
Systems Tools

i
CoIIaboratlon Advanced Analytics

Flexible Worker \ Location/Nav Services N i
Schedules 3rd Earty Services
Augmented Reality Access Control Services ~ Connectivity 11
=l " Platform

IloT Smart
Connected Worker

Plant Systems and
Assets

Connected
Products

A\

Smart Warehouse Smart Machines

- Connected

- Software-defined
Connected - software def
Supply Chain - Sensors e.g. vibration,

Smart Logistics Smart Smart ultrasound, infrared etc. 4 Smart Containers
Components Carriers rﬁ%\ Smart

Products
ARC Smart Metrology
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Enterprise
* End-to-end, top-to-bottom, real-time
performance
* New revenue opportunities Services
* Plan for disruptions * Remote monitoring, diagnostics, services
Business * CBM/predictive maintenance
_ = * Field Service optimization
Supply Chain * New business models/services
* Tracking, optimization
* Quality assessment/mgmt. ee®
. . get
B ;rggntciry It;_acklng, optlmlzat|0|)g,mS Inventory .
[ . . .
ontrol fower Optimization ‘E/ Enhancement
Suppliers ™ Customers Customers
* Ongoing relationship vs. buy
/@\ o transaction
Design Efficiency T e -7 e OPEX vs. CAPEX
P e . * Outsource non-core functions
) Design ]
© Enhancement ® Service Level Agreements

Design & Engineering

* Design for Connectivity

¢ In-service performance feedback
improves design

e Software-based functionality

* Operating Ecosystem

v

Production

Production

* Flexible, responsive operations

* Maintenance optimization/Predictive techniques
Connected workers, systems

EH&S improvement

Energy optimization

ARC

Advisory’Group VISION, EXPERIENCE, ANSWERS FOR INDUSTRY © ARC Advisory Group « 9



Tolk=

'

* Microsoft Azure, Amazon AWS, IBM BlueMix, ] BB 7, W& ~55 45 i‘-i%hazon
"7 web services
© B RAMEN, BWRFEEN R H A RS @
* T)lz: GE Predix, Siemens MindSphere, Hitachiflig =45 i=j Rt ban
o Tl AR @ B EB 5 (‘
aliyun.com

IT/OT il & 1Y < B

Il \Microsoft

Hl Azure

q VisION, EXPERIENCE, ANSWERS FOR INDUSTRY © ARC Advisory Group + 10

Advisory’Group



Predix Focus: Industrial loT
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o EE g {:'\1/5 4j( /fil:/“ . O %/I. /Dﬁ Z_‘Fj\ N PTC —:\_j_‘é: —:\_jé_; = PredictiveMaintenance  * Longer Repair Intervals + Meter Health

= Remote Collaboration * Reduce Emissions *  Power Quality

= Reduced Risk * Predictive Maintenance * Load Forecasting

- Emvironmental Control - Longer Asset Life + Predictive Maintenance
AVIATION RAIL HEALTHCARE

* Madimize Fuel Use * Maximize Fuel Use * Patient Experience

= Risk Management « Enhanced Operation * Improved Hand Hygiene
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WIND

* Maximize Farm Power
* Wind Wake Protection
+ Outage Detection

+ Continuous Operation

'MANUFACTURING

* Cost Reduction

= Consumer Protection
= Efficient Operations

+ Regulatory Compliance
* Predictive Maintenance

* Operational Integrity
* Minimize Water Use
= Control Emissions

*  Minimize Cost

MINING

* Maximize Production
- Efficient Cperations

- Safe Operations

* Predictive Maintenance

GE Predix™ - Cloud Development and Hosting Platform

INDUSTRIAL CLOUD PLATFORM

© T —EBRS, ATEKETUET AT
. 32000 45 IR R FITFACE (201642 )

SECURE CLOUD
CONNECTIVITY

Stand-Alone Cloud Connectivity and Local | App Hosting Devices, Predix Ready

o

Ea(y

IRES AN Predix e 55—l e B

OUTCOME
OPTIMIZING
CONTROLLERS

i +  SLICEIO Modular I/0

ARC MIX & MATCH

/0
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Supervisory Control Server

Distributed Process 1/0
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Amazon. Atos.

Classical Time &
Material Maintenance

Performance & Outcome
based Contracting

Network
Platforms

1. Predictive Maintenance

e E.g. Healthcare

Objectives

downtime of CT
scanners caused
by tube failures

Accenture

- Prevent unplanned :

I
Reactive Preventive Condition-based Predictive Prescriptive
Maintenance Maintenance Maintenance Maintenance Maintenance

2. Performance-based confracts 3. Outcome-oriented contracts

E.g. Mobility
Objectives

E.g. Power Services

s,
b “; bl Objectives
. JK Improve customer
LYY ROI through flexible

i service in any

Increase availa-
bility and reliability
of trains

g market condition

Productivity Energy efficiency
Energy
Management Wind Power

Power and Gas,

Digital Power Generation
Factory %- 0 Services
Modeling/Analysis
rr:cets? Data management
ndustries - .
& Drives il : Mobility
Cloud/Connectivity Fﬂ
Cyber Security
Building
Healthcare ﬁ Technologies
Availability Security

VISION, EXPERIENCE, ANSWERS FOR INDUSTRY
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SRS (Analytics Systems) HEZH

Data
Source(s)

Results/
Outcomes

Data Governance & Security

System Resource Management

/AdviSDGroup VisION, EXPERIENCE, ANSWERS FOR INDUSTRY © ARC Advisory Group « 13
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Analytics

Resource Management Tenancy

Networks

Data Connectivity
Ingestion (Integr
Security

Al

dvisory’Group

%

. Discover_ Predict .
- ‘ Prescribe
Outcome
I Visualize

Workflow

Analyze

o
ML

Streaming

Enforcement

Metadata
Management

Data Disce Process, Model

Optimization

Data Store

Data Governance
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SRS (Analytics Systems) HEZH

Data
Source(s)

Results/
Outcomes

Data Governance & Secui..,

System Resource Management

Describe,

Predictive Analytics, Machine Discover,
Learning, Al, Cognitive Predict,

Computing Prescribe
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N8 vs. AT M

High

Flexibility

Low

Analytics
Platforms

Analytics-
based Apps
(e.g. Predictive
Maintenance)

>

Low High

Fit for Purpose
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Predictive Maintenance Application

Outputs

Execution Code, APIs, Configuration
Interface, etc

Data Governance & Security

System Resource Management

Analytics Engine (Platform)

Advisory’Group VISION, EXPERIENCE, ANSWERS FOR INDUSTRY © ARC Advisory Group » 17
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Predictive Maintenance Application

Outputs

Execution Code, APIs, Configuration
Interface, etc (as microservices)

Data & Analytics . Cognitive . Other

. . . -GE Predix
BEINIESS Services Services -SAP HANA Cloud Platform
-IBM Bluemix
Cloud Application Platform -MS Azure
-Etc.
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Create an App di ,.App 1 .
using platform (e.g. Predictive Maintenance)

or other tools

Data Store Modeling & Visualization

ind-Sphere Processing

Available
Backing
Services

Columnar Message
Database Broker

Cloud Application Platform (PaaS)

Infrastructure as a Service

Advisory’Group VisiON, EXPERIENCE, ANSWERS FOR INDUSTRY

Launching an Application

Application Code is pushed to version
control system (Git remote)

Then the platform:

- builds the app artifact

- constructs an application environment
- deploys the application

- provisions and links services

- starts necessary processes

Siemens
MindSphere
Services

SAP HANA
Cloud
Platform

© ARC Advisory Group - 19


演示者
演示文稿备注
The benefits of microservices are that each one typically encapsulates simpler business functionality, which you scale up or down, test, deploy, and manage independently. One important benefit of a microservice approach is that teams are driven more by business scenarios than by technology, which the tiered approach encourages.
The downside of microservices comes in managing the increased number of separate entities and dealing with more complex deployments and versioning. Network traffic between the microservices increases as well as the corresponding network latencies. Having lots of chatty, granular services is a recipe for a performance nightmare. Without tools to help view these dependencies, it is hard to “see” the whole system. Ultimately, standards are what make the microservice approach work by agreeing on how to communicate and being tolerant of only the things you need from a service, rather than rigid contracts. 
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R AN S IhRERG TN . R EE4EF LN 1 . GE(Equipment Insight Solution, SmartSignal), IBM(IBM

Predictive Maintenance on Cloud, IBM Predictive Maintenance and Quality, IBM Predictive Asset

Optimization), Schneider Electric (PRiSM), Mtell, Predikto.
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NETFLIX
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@ Siri
Hi, I'm Cortana.
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MlLEs22> (Machine Learning)

Descriptive Discover Predictive Prescriptive
(A4 (AT & 30) CRITIAL) (RTHLE)
What Why is it When will it What can | do
happened? happening? happen? about it?
StaticR t .
? Isctateif:,or > Interactive Machine Learning Big Data
Dashboards Algorithms Aspects
Dashboards Trend Tools . .
Flowsheet Cross-Functional Asset Failure
Graphi Excel Context Applied to Codes
raphics ,
Example: KPI's X-Y Ploys Process Data SOP’s
) Statistical Process Supervised, Human
(SPC) Unsupervised Performance
\ / \ Data /

Y Y

Emerging and Future

Last Decade
ARC
ViISION, EXPERIENCE, ANSWERS FOR INDUSTRY © ARC Advisory Group - 23

Advisory’Group



AP 4P T AR

Approach Cost Impact Operations Impact
q | hieh ‘ Preventive
Corrective or break-fix . . Hard to Meet Plan, highest ris
, Run to failure and then repair SSS ’
maintenance > to production ops
Inspections
. Introduce unnecessary work,
Preventive or scheduled, Service in a fixed I . . I $88S New Fail £ ¢ Safety
el e e e e ervice in a fixed cycle or time interva ew Failures, frequency o
unplanned downtime
Predictive
Monitor single process variable, identify bad trends, . . .
Condition-based & alert griorr')to failure, automatic w»cl>rk order S The Vibration or alert is too Corrective
monitoring . " late, highest false positive
generation
Emergency
Analytics with multi-variable time series data
Predictive Maintenance contextualized with unconventional data. Equipment- $ Project
specific algorithms, analytics and machine learning. Trust Assets and Predictable
Minimum false positives. Operations, Downtime
¢ reaches zero Administrative
Prescriptive Maintenance Describe the Fix or Repair | | | | |
0% 5% 10%  15%  20%  25%
ARC Survey with 141 user responses March
2015
ARC
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Smart Machines

Machine Learning

\

eliability
Maintenance

: W EAM

= scm
Cognitive Computing/Al Predictive Analytics Augmented Reality Smart Plant Apps
@ Advanced Analytics is powering all kinds of industrial platforms, machines, and applications
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