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Device Capability Profile Template

Interface services,
PartX

1ISO20242 Part4

e 1S015745
/ ISO15745 Part Generic reference
description
/ ISO15745
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RT
FA

. [PC
and OS]
. API
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@RiN'  HRiN

Open Resource Interface for the Network
/Open Robot Interface for the Network

| 1
ORIN
@ | Prlovi'de7_>'

FA /
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*Robot Access Object (RAO)
RAQO

the Distributed Component Object Model (DCOM)

*Robot Resource Definition Format(RRD)
FA /
the eXtensible Markup Language (XML)
XSD(XML Data Schema)

*Robot Access Protocol(RAP)
http XML
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SECURITY, RELIABILITY TAKE
CENTER STAGE
AS OPC DEFINES INTEROPERABILITY
BETWEEN ENTERPRISE AND

CONTROL SYSTEMS

MOF 2004 Tokyo
Nov.16

Thomas J. Burke
OPC Foundation President &
OPC Executive Director

FOUNDATION

Survey By !!! !awsory Group

What is your preferred method for providing Plant Connectivity?

Sensor Level;

Subsystems
[ Supplier Proprietary

[J Custom

W Web Services
W OPC

HMI/SCADA System

Production Management

Enterprise

0.0 10% 20% 30% 40% 50% 60% 70%

Plant Connectivity Preferences Across Mf prise

OPC is the Preferred method
OPC UA = OPC + Web Services
OPC/0OPC UA Winning Combination /7 Real Method for
Interoperability

FOUNDATION

3

OPC Provides Industry-Standard intérOperabiIity,
Productivity & Collaboration

ERP, SAP ... Corperate Enterprise

OPC Unified Architecture
Manufacturing), Preduction and Maintenance
OPC Unified Architecture

m HMI VIES SCADA -
AC @) @)

N st OPC | baten
Control s 9)

PC-Based Control

2004

L
FOUMNDAT I ON

4

OPC Unified Architecture Motivation

2004/11/16




OPC Interface Unification

Alarms O SOA (Service Oriented Architecture)
&

Events 3 . :
i Single set of Services
Access — Query, Read, Write,

istorical Subscribe...

Data

Access

Commands « Named/Typed

Complex / relationships between

Data UA Server nodes.

The UA Server embodies the functionality of existing OPC Servers using
a single set of services
2004/11/16 MOF2004

InterOperability

A standard object model and set of interfaces /services for applications

Productivity
Custom interfaces I:> Client and Server write to a standard
e costly * reduce cost
« inefficient * protect investment
* risky » more choices

* increase productivity

Collaboration
Display Trend

l Application X " o 'l Application Y ‘ Application App“cation

IS =
=

PLC DCS Controller BES Controller

2004/11/16 MOF2004

M OPC Unified Architecture What

* Broad Application Scope

— Up to MES and ERP and down to device — device level
¢ Requires Enhanced Reliability, Security, Transaction Services

* Open Communications

— State-of-the-art Web technology
* Performance, Secure & Reliable

* Integrated Address Space and Object Model
— DA, A&E, HDA, Commandes, ... are joined

* Rich Information Model
— Complex Data Systems Seamless Open Integration

2004/11/16 MOF2004

OPC-UA Connectivity & Collaboration

 Based on standards for the Web
— XML, WSDL, SOAP, WS-*

« WS-Policy negotiates protocol and
encoding

« WS-Eventing provides real
Subscription architecture

e Optimized for the Intranet ==
Performance

2004/11/16 MOF2004




Reliability

» Subscription Update Features
— Keep-alive (heartbeat) messages
* Allows clients to detect a failed server or channel
— Sequence Numbers in each update message
 Allows client re-sync to obtain missed messages
— Decouples callback channel from notification
mechanism, allowing callback channel to be reset
without loss of data
* Redundancy Features

— Designed for easy (optional) redundancy of both Clients
and Servers
* e.g. re-sync request can be sent to a backup server

2004/11/16 MOF2004

FOUMNDAT

on

OPC Unified Architecture
Security

 OPC Unified Architecture Clients
present credentials to OPC Unified
Architecture Servers.

» OPC Unified Architecture Servers
require authentication and
authorization.

» Optional message signing and
encryption.

2004/11/16 MOF2004

FOUMNDR
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Information Level Interoperability

 Industry Domain Modelers Provide “the What”:
— Standardize information models (UML)
— Publish XML Schemas
— Vendors produce conforming XML Data

« OPC-UA Provides “the How™:

i Disco\/ery -
— Read/Write

— Subscriptions Information Model Specifications

— Methods

2004/11/16 MOF2004

OPC UA Base Services

OPC Unified Architecture Designed
For Security & Reliability Summary

» Services Designed for Data Integrity
— Secure

Transactional

Reliable

Synchronized Data / Information

Deterministic

» Architecture Designed For Compliance
— Framework for Compliance & Interoperability Validation &
certification
» Diagnostics
e Simulation
* Objective Measurable Interoperability
» Performance Bench Marking

+ Collaboration with Other Standards

2004/11/16 MOF2004
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IEC Real-Time Ethernet

IEC61158

TCP/IP

l -w
s e

TCP/IP

2004

SICE

- FF-HSE PROFINET

— EtherNet/IP

— FL-net ADS-net

— Modbus/TCP Modbus-RTPS ODVA
- Ethernet

Y.Takayanagi, MOF2004 3

2004 SICE

PA/FA Deterministic
HSE PA 256 C 1ms
PROFINET CBA |, /00 100ms
PROFINET RT |, /o \ 10ms
PROFINET RT ., o, 250us  1ms IRT ASIC
Modbus-RTPS FA/PA
Modbus/TCP EA/PA
ADS-net FA/PA 4096
FL-net FA 254 32 50ms
EtherNet/IP FA/PA

2004

Y.Takayanagi, MOF2004
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FDT (Field Device Tool) /DTM
(Device Type Manager)

Manufacturing Open Forum 2004 Tokyo

D1
2004.11.17
SICE
SICE WG
FDT/DTM
FDT/DTM FDT-JIT (Joint Interest Group)
FDT/DTM http://www.fdtgroup.org/index2.html
Page 2
FDT ( .
DTM
&+ .
o DTM DTM
- @< = DDL DTM
b . " DTM COM DTM
| 4
DTM re- . FDT/DTM
' .
= DTM
PC = FDT
FDT/DTM
(DTM™)
PC
FDT DTM PC DTM FDT,
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SICE SICE
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MOF2004 Manufacturing Open Forum 2004 Tokyo
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1.
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L]
Yoh Shimanuki, Yoichi Takayanagi, Major Industrial Network Systems and Their Applied Areas °
- A Tutorial on the Latest Technical Trends -, Organized Session : TA -14 [OS06] New Industrial
Network Applications at Manufacturing Plant Floors, SICE2004 (August, 2004) .
SICE SICE
I I

ASIN
Application Specific Integrated Networks

COFL
Coordinated Operations among
Facilities and Layers

RSNA
Robust and Smart Network Architecture
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Network /
Continuous System Discrete
PA(DCS) PA(Batch) PA(Hybrid) PA(Drive)
[ I I [ FA(MatIe—Han) ] FA(thot) l 1 - 10
TN
gperatn - Ex. Real Time Ethernet : RTE IEC/TC65/SC65C
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Exchange
2.
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— o waRr [ remsus | Ex. OPC Unified Architecture : OPC UA

SICE SICE

ISA/SP99
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N\ al
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AN p
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AN
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Security
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PLCopen

PLCopen Japan

PLCopen Organization

General Meeting, BOM, MD

TC1l| |TC2| [TC3| | TC4| |TC5]| |TC6]| PC1| PC2]| |PC3| |PC4

TECHNICAL PROMOTIONAL
COMMITTEES
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PLCopen Japan

for efficiency in automatlon

TC3: PLCopen Compliance Levels
PLCopen

Application Application
Program /—_\ i
Y Conformity Level &
T / Reusability Level \ -
FB FB Re-usability of Function (Block) FB FB

libraries

A
Code Code Portability of minimal systems Code Code
Bod q|l Body 4l Bod

ody |I| Body |if - ey

— T L
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PLCopen Japan
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TC3: PLCopen CL & RL

PLC Program 1

7 Supplier X Supplier Y
4

Y
PLC Program 2

Compiler X

Import/

Reusability
Level [RL})

Structured
Text (ST)
User Derived
Function Elocks

Compiler ¥

Editor Y

Importf

Export

Programming system X

Export

Programming system Y
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PLCoEenJa pan

for e lency in automation

Test-philosophies

Gce)

import for
/ RL \
XML-Code
LD Code
New test generator [ + Style sheets /
> retype for
CL
semi-graphic /
representation
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PLCopen

Applicant

9 | 10| 1]

A 4
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Board of
12 Management

Test laborator

15

13

3

—

PLCopen l1—’
Accreditation
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TC2: Function Blocks

—|PLCopen|

_{motion|

_jcontrol | _
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TC5 - Safety
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We are creating the new generation of open DRE system
middleware technologies to

1. Simultaneously control multiple QoS properties &

2. Improve software development quality, productivity, &

assurability
INTERNETWORKING ARCH MIDDLEWARE ARCH
| RTP || TFTP| | FTP [ HTTP]| | Middleware |
DNS TELNET A'vrlxpllcatlons
iddleware
TCP Services
P -
| Fibre Channel | [ Solaris || VxWorks |
| Ethernet || ATM || FDDI| [Win2K || Linux_][{LynxOS]
20™ Century 21stCentury

Ref. DARPA ITO D. Schmidt “Distributed Real-time & Embedded Systems at DARPA”
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— CORBA, DCOM,

Java
Web

CORBA, DCOM

Web

— OPC (OPC Foundation), DAIS (OMG)
— 1SO 15745
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— UML MDA (Model Driven Architecture)

OMG
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UML
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Model Model Model Model
[ T T [ ™=
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