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ContentsContents

��CORBACORBA--Based Control SystemsBased Control Systems
��The HRTC ProjectThe HRTC Project
��Future WorkFuture Work
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The Control LandscapeThe Control Landscape
Trends and Perspectives in Trends and Perspectives in 

SoftwareSoftware--based Control Systemsbased Control Systems
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Management
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Field Management

Process Management

Business Management

Continuous Process Plant

Fieldbus

Control Network

Enterprise Network

Process Control

MIS

Data Storage

Process Operation

Field Configuration

Sensing and Acting

Safety

Software Intensive ControlSoftware Intensive Control
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Design Issues / ChallengesDesign Issues / Challenges

��PredictabilityPredictability
��PerformancePerformance
��ScalabilityScalability
��OpennessOpenness
��CoordinationCoordination
��TransparencyTransparency
��NamingNaming
��CostCost

��ConsistencyConsistency
��FailuresFailures
��SecuritySecurity
��HeterogeneityHeterogeneity
��MobilityMobility
��Load sharingLoad sharing
��FootprintFootprint
��Etc.Etc.
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Why CORBA ?Why CORBA ?
Reasons for using CORBA in Reasons for using CORBA in 
control systems engineeringcontrol systems engineering
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A Device Maps to an ObjectA Device Maps to an Object
ps.getADC()

ps.getDAC()

ps.setDAC()

ps.getStatus() ps.off()

interface PS {

ADC:double RO

DAC:double RW

status: bits RO

on(): void

off(): void

}

RampedPS : PS {

start(): void

stop(): void

}
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Simple ExampleSimple Example
ObjectObject--Wrapping a robot to build a simple Wrapping a robot to build a simple 

mastermaster--slave relation:slave relation:
�� Master: A 6Master: A 6--DOF MasterDOF Master
�� Slave: A physical RobotSlave: A physical Robot

Robot.Goto(x)
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CORBA in Control SystemsCORBA in Control Systems
Examples of UseExamples of Use
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Synchronized PendulumsSynchronized Pendulums

Simplex Controller
Lynx OS

Node A: ILU ORB

Simplex Controller
Lynx OS

Node B: ILU ORB

SunOS
Node C: ILU ORB

outer loop control
CORBA
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Object Request Broker

Browser

Application

JTIDS

Controls &

Displays

Link 16 Interface Software

F-15 JTIDS TerminalC2 JTIDS Terminal

Virtual Target

Folder

Open Weapon SystemsOpen Weapon Systems
Collaboration

Server

C4I

Simulation

Quality of Service
Management

Quality Object

Framework

Link 16 Interface Software

Pluggable ProtocolPluggable Protocol

Collaboration

Client

Link 16

C2C2 FF--1515

Resource Mgmt
Adaptive
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Behavior

Virtual Virtual ArmArm TeleoperationTeleoperation

Kavis

6 DOF Master
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PlantPlant--wide Riskwide Risk ManManagementagement
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Camera

User
Interface

Real time WAN videoReal time WAN video
Remote Remote 
operation of operation of 
hydraulic hydraulic 
power plantspower plants
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Operator
Terminal

IED-2

IED-1

Pushbutton

Ethernet Hub

10BaseFL

10BaseT

GPS

Camera

10BaseT

Doorbell

Configuration
Terminal

ElectricElectric UtilitiesUtilities / IEC 61850/ IEC 61850



HRTC WP5 / R.Sanz / Helsinki 30 September 2002WP5 / R.Sanz / Helsinki 30 September 2002

C
op

yr
ig

ht
 ©

 2
00

2 
Th

e 
H

R
TC

 C
on

so
rti

um
. w

w
w

.h
ar

dr
ea

lti
m

ec
or

ba
.o

rg
. A

ll 
rig

ht
s 

re
se

rv
ed

.

IST 37652 / Hard RealIST 37652 / Hard Real--time CORBAtime CORBA

Smart TransducersSmart Transducers

Transducer Node

CORBA-Gateway

Active
Master

Active
Master

Active
Master

Cluster A Cluster B Cluster C

CORBA World
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The HRTC ProjectThe HRTC Project
Hard RealHard Real--time CORBAtime CORBA
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Going Down in CORBAGoing Down in CORBA--ControlControl

Strategic Control

Complex Loops

Advanced Control

Operational Control

Tactical Control

Sensors & Actuators

Simple Loops

MIS

Plant

Optimization

Plan execution

Reactivity

Conventional 
Process 
Control 
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Network ControlNetwork Control
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Project ObjectivesProject Objectives
��Start R+D activities on CORBA for Hard RealStart R+D activities on CORBA for Hard Real--

time Controltime Control
��Build Build two two testbedstestbeds

�� Robot Control TestbedRobot Control Testbed: tight timing, performance: tight timing, performance
�� Process Control TestbedProcess Control Testbed: heterogeneity, scalability, : heterogeneity, scalability, 

dependabilitydependability
��Build a Build a pluggable transportpluggable transport over predictable over predictable 

networking hardware (TTP/C)networking hardware (TTP/C)
��Elaborate Elaborate requirementsrequirements for CORBAfor CORBA--based based 

Control SystemsControl Systems
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Project PartnersProject Partners

��Universidad Politécnica de MadridUniversidad Politécnica de Madrid
�� Complex distributed controllersComplex distributed controllers

��Lund UniversityLund University
�� Networked control systemsNetworked control systems

��Vienna University of TechnologyVienna University of Technology
�� Hard realHard real--time communicationstime communications

��SCILabsSCILabs IngenierosIngenieros S.L.S.L.
�� ORB ManufacturerORB Manufacturer
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Robot Control TestbedRobot Control Testbed
Two labs:Two labs:
1.1. AdvancedAdvanced controlcontrol; fully reconfigurable controller, replacing all ABB ; fully reconfigurable controller, replacing all ABB 

SW.SW.
2.2. AdvancedAdvanced applicationsapplications; extendable (during run; extendable (during run--time) controller time) controller 

utilizing  ABB controller (HW&SW).utilizing  ABB controller (HW&SW).
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Process Control TestbedProcess Control Testbed

TDC3000TDC3000DatabaseDatabase

SensorSensor ActuatorActuator

ControllerControllerGUIGUISimulatorSimulator

SensorSensor ActuatorActuator

ControllerControllerGUIGUI

GatewayGateway

EthernetEthernet

TTP/CTTP/C
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Why are we here?Why are we here?

��We want to organize a group inside the We want to organize a group inside the 
OMG to address the issues of OMG to address the issues of HRTHRT
CORBA Control SystemsCORBA Control Systems

��Some Doubts:Some Doubts:
�� Is anyone interested?Is anyone interested?
�� What type of group?What type of group?
�� Where to place it?Where to place it?

(OMG Technical Meeting Helsinki)
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