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Introduction

e SOA is an ascending concept ....
# ... Also in Industrial Automation & Manufacturing

# Integration and interoperation of resources
® “Pluggabilty” of resources
® Everything as “SERVICES”

» Existing research projects
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Introduction

Problem to Solve
+ Requirements

# Composing Services into Solutions 1
New Services e
(Services for solutions) W

How/What to Compose?
Engineering + Patterns
to realize a solution

Existing Services & Solutions

Promote Reusability!
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Introduction

SOA not only for
SOA communication
Automation
/\\\
How deep we can
go with SOA?

Adoption/Migration

& |

Service-oriented
collaboration

System

{s Distribureq
Conteo

e System @s'

Engineering
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Introduction

# Engineering Framework for SOA-Automation

» Architecture >> Methodology >> Engineering
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SOA-device

Service Bus (Nermork:)

Orchestration) Engine
(e [EC 61131 engine. Petri nets engine)

Automation entity

DPWS framework || VO module |

Industrial equipment

——————. A

Platform (08, spplications, and libsaries) |
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SOA-Automation

=

Tools Smart Embedded
\ / \ Device™ /

Conveyor

Factory Shop-floor

“ with internal automation bot (software part of the smart embedded device)
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Types of services

s> Service
operation_1{)
operation_2{)
operation_n(

//;;*i,/ Device Service ’
& Host other devices and permits |
& ‘bb}/ S sthat the device can be discovered

SN 223G

Atomic Services
-, Elementary resources
for service modeling

Composite Services

r——— Hosted Services ———

Encapsulation and result ; (Provider)
aof service modeling k

Gt Deployment Service

server

S Configuration info can
5\ be uploaded

A) |

Sernvice Buy
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Engineering
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Smart Embedded Device
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Engineering
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Petri nets
remplate maodsls

[i)) - Design and analysis of orchestration models
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H ' " {e) - Orchestration strategy and composition of models
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definition of atomic ;ﬂnges

Petn net

<xml>

Dieployment
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L RSP, . DL . - WSRO . SRR e sssaad?
(e} - Operation (d) - Configuration and deployment
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Engineering
1

=1

PN modets  Layeut
configuration

iR
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Compositio.n Tool
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Web Server/
File Server

System models
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Application — Pallet management
{ g \- . :I '.:i'l'..':'..“‘...'.’-:;‘.'.';:.‘;" ; . Q Fia |.
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Application — Pallet management

Pallet
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Application — Connection layout

c1 c2 3 P

________ i e [D. TSXETG 104
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Application — Service layout

Em:?'\
ES 3

S

Compaosite,/Production services

Schneider Electric - EU Projects — Mendes, Colombo — 29th June 2011 15

Application - Modeling

f In port Out port
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Application - Composition

S |5

Creehestration models
are fiom the same
class, but attributed to
different equipment
(1. they are client of
diffesent services)

Orchestration A Orcl ation B

Atonue services of
cquipment

How equapsnent

should be connected
Equipment A Equipment B Equipment C
(Convevor) (Conveyor) {Conveyor)
TT T T T T T Sumtegy1 T Swategy2 - G chline compnion.
(one OE) | (two OE) 4 onine compositon

Owrchestration
Engine

Yeruoly | |

¥ ¥ ¥
I X
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Orchestration Orchestration
i Engine - Engine

Application - Composition

Conveyor A Conveyor B Connection table
Convever A Convevor B
¢ | port-out ¢ | port=in
< | port_out seq=1 | ' | port_in_seq=1
t port=out 1 port=in
s | port_in_seq=2 * | port_out_seq=2
T port=out I povi=in

oo port_in_seq-3 port_ont_seq=3

t:started 7 completed

i Can be connected Lor composition 10 another model port
£ {e.g. subsequent conveyor input port)

1z start r.:started 7 completed

. port=in 5'-|mn=uul-'
Conveyor B
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Application - Composition

1:start

1: started

r.: completed

e B re ! e R e Can he connected Tor composition to another model port ©
w t t o, H {e.g subsequent conveyor imput port) 2
| TransrerSerﬂlce(cliem).porl=||1ut i
=als j = nenvork
r
Transferln Transferln TransferStatus
(request) {response) (“completed™)

Trlansl'er Service (s$r\'er). port=in l'lﬂnsfer Service [‘:Ilent)‘ port=out ]

f:start

r:started £ completed r:started 72 completed

Conveyor B
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19
Application - Composition
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Connection
Logic
Conveyor B
Ll | ;l:J
Show Companent Exglarer A
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Application - Composition
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Model 1 fo{ Modelc2 || Moder €3

Model €4 Fo{ Model 5 |o] Model Cs

Model Center

[ Madeicio  }o{  Medecn |

Model Right
Model 7 |0 ModelC8 |0 Model 9

—O offine compesition  -TF oaline composition
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Application — Deployment & Execution

Deployment File —_—
.’|.k'.":.".-x-1_<'_=.-1 " P | '

5 - izt
[ | e [ -

Engineering Applications Deployment Tool r - =

- —
e
announce when pingged in search for services

s

Dynamic Discovery

Dynamic

Deployment

[k Other Automation Devices
Plug : & Play .
| it (Service-enabled)
] d
ol =
Automation Device
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Conclusions

= Engineering Framework for SOA-Automation

= Reinforce Re-usability (life-cycle & device specification)
= Expansion and extension

= “Distributed orchestration”

= Composition strategy

= Device distribution abstraction

Active conflict/decision management

Engineering process

= Bottom-up approach

Reduction of design and configuration efforts

= Service-orientation in Automation
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Future Directions

® Automatic composition & reconfiguration
® Event Processing in SOA / SOA 2.0

® Error handling

® Decision support and integration

e Performance

® Script engine

* Migration legacy — new approaches

® Cost reduction, energy efficiency

* SOA Manufacturing

® “True” service-orientation

» Industrial adoption / standards / education / dissemination
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Thank you!

marco.joao@schneider-electric.com
armando.colombo@schneider-electric.com
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