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CDP dramatically changes the way control systems are built:

= Significantly reduced development time

= New possibilities giving increased performance and
functionality of controlled equipment
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= Designed for advanced and complex control
systems, demanding the best possible performance,
flexibility and safety
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CDP

control development

Cd I:' software

*  Flexibility of C++ and efficiency of high- level application
development

= Efficient software tools assist the development process from C+
+ code generation to testing and maintenance

*  Middleware layer provides generic functionality and services,
such as communication, allowing you to focus entirely on
application development
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CDP

control development

Cd I:' software

CDP is:

= Component based

= Distributed

= Platform independent
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‘ CDP

CDP foundation

We wanted to solve typical problems occuring in real- time and embedded
development projects:

* Time consuming

*  Special knowledge required

= Risc; will it be completed, is it stable now..
= No reuse of methodology and software

=  Awkward and less known tools

= Documentation out of date

= A considerable amount of available resources used on application
independent infrastructure
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‘ CDP

CDP foundation

CDP is based on ideas found to increase efficiency of development and make
life easier for the developer:

"  Freedom to make my own solutions.

= Infrastructure: If all effort can be focused on application development, the
end result will be much better.

= Develop and test on workstation.

=  Asimple, defined method for C++ implementation.

=  Simulate parts of the physical process.

= Efficient tools for signal analysis and process state variable monitoring.
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o

ComponentArchitecture

= Componentsin a hierarchical
stfructure

* |mplementation reduced to
component creation

= Components are actually
reusable

CDP

o coP
-3
— Ik CLPEngine
— = Messenger

—#= MessengerlDServer
&80 AHCPanel

Burion_CDPBrowwzerh
AHCRemotePanel

— 2l Winch

— 20 HPU

— 20 2larms

&80 Setup

gl DrumSetupPage
L

gl PumpControlPage

gl AHCControlPage

2l EnableloystickSetup

+-80 Service

— @ WehServer
— & Systembdonitor
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o

Distributed

* Logical structure independent of
physical
= CDP provides real- time

communication between
components

Crane
Controller

CDP

Crane Main
Component

User
Interface

Messenger Interface

Machine
Controller

Machine
Component
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‘ CDP

Distributed Development

* The distributed, component- based architecture makes
it easy to distribute development to separate teams or
individuals

= Typically, a new component will have a clear and
simple specification of its interface, since all lower- level
interfacing and communication issues are solved by
CDP
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Component model

= State machine and periodic
process

= Signals

" Messages

= Alarms

* Parameters

" Persistent in .xml

= Consistent code structure

CDP
Properties:
Name, fs, priority
In Out
State machine
Signals ) |RefSpeed [ISeEEdl ) Signals

Messages ) [JEEEH ‘ P Messages
D

Alarms Parameters
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Component model

State machine with State
Transitions

Can also create new threads

Initializing

CDP

Stopped

1T

Mormal mode

Tension mode
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‘ CDP

Platform independent

= Supports Windows and real- fime operating system
= Canrun application tests on the workstation
= Same application code on workstation and target
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‘ CDP

Use exisiting code

* Existing code can be infegrated in to components

=  Adds CDP functionality to old programs, bringing them into the
future
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Signals and
parameters

= Signal member objects let you
monitor and transfer values
used in the C++ code in real-
time

* |n the code, both Signals and
persistent parameter objects are
used as if they were primitive
data types like int or double

CDP

Create Signal in CDPDeveloper..

Add signal

nnnnnn

rrrrrrrrr

Looks like this in C++ code..
[

protected:
** Mewber variables *

// CodeGenerator: Add parameters here

Signal<double> m_in; /4 [] My input signal.
// CodeGenerator; Add sicnals here

Use it like primitive member..

void MyFilter::ProcessHulli()
{
mout = 0.9%m out + 0.1%m in;

Get values from other source by setting routing..

MyFilter.In
= Properties

Property Value

Description My input signal

Value 0

#+% Mo routing *4+* Generator. Generator. Dutput
* More

Use CDPBrowser to monitor value..

—[x]In

[ ’V I

Change
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‘ CDP

Development process

= C++ programming of new components o
result in model libraries, which are selected [
and linked to executable binaries

xm

* No need for C++ programming when
distributing and configuring applications
which consist of components already
developed and tested

* CDPDeveloper generates all necessary
framework code for new CDP components

%
3
-4

=  Applications are created by instantiating
and configuring components from model
libraries
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CDP

Option: COP Redundancy

= Full redundancy functionality and the
power of C++ programming

= Canrun on different hardware and
operating system

* Performance only limited by hardware l

* Flexible set-up to suit any application
requirements
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‘ CDP

Option: COPUI

=  Graphical user interface for
control systems

* |ntegrated with control
software

* Makes fraditional ‘HMI'
obsolete

2
=

Cylinders
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Option: COPSim

* Dynamic simulation toolkit

CDP

= Simulate non-linear and complex models

* |ntegrated with control software
= Hardware-in-the-loop

= Reduce risc by simulating parts of the
physical process
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CDP

Tools: COPDeveloper

* Development
environment for CDP

= Code generator

" View and edit .xml| and
C++ files

= View and generate
documentation

Overview
Library
Create new
Model
Create new
Select existing
add
signal
Parameter
alarm
Message
State
State transition
Component
Create new
Select existing
simulator
New sim, model

New state variable

Add signal

Model
MyFilter Browse...

¥ Add to companent

Signal name C+ variable name

Description

Tnput or output signal
@ Input

£ Output

Unit (eptional)

Select numeric type

double

Add signal

Null
o

DPDeveloper - [Broffe] =10l x|
Ble Edt wew Teoks el

DEE ST DA we T e
Start Page | Application  Broffe ‘ MyFier (Modely | MyFiter (HeaderFile) | MyFiker (CPP Fie) | State Machine x|

todel Dacumentation

Model
HyFilter

Description
state machine
Diagram

states

Null
Default state. May or

#F MyFilter model documentation

BaseModel
CDPComponent

Priority Frequency
narmal 100 Hz

may not be used.

ModelTypeClass
cit

Quipu: - Madel Documentation

Done

L] y Nmmmy
control technology
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Tools: COPFileM

Upload and download
files to target controller

CDP

anager

= CDP FileManager - Connected to htk, 10.0.2.34/ - Test_App - |EI|1|
rLocal Folder —Remote Folder on Test_&pp
_‘ Change Controller. .. | I .
Marne Size: = Marme Size: = |
WS Camponents
HCP AMND TFTP Server Models
WSConvert SAFEWeh
CDPFilernanager Example.... 1151 Pictures
CDPFileManager. cfg 19 Uplnad = | WebServer
CDPFileManager. exe 294912 KERMEL.5YS 46435
CDPFileManager . bxt 515 COMMAND,COM 93963
Changelog GO6E COPSafe.xml 403
ExcludeFils, bxt a6 LISERSHML, THT 1062
FixWrappers, exe 53248 CDPSafe.RTE 351672
Getlicense, exe 225280 CDPSAFE.TXT 1967
ICDBOOT.EXE 6116 - RSETE139,EXE 93704
readme_tools, Ext 357 Reboot Controller | chkdsk.exe 92088
RuntimeLicense. exe 204800 COMTACT. THT 316
scrmode exe 44030 conkro,kxk 1101 -
TOUCH.EXE 45056 ‘| | »
-
’40—1‘ Hodatetifebseryer.bat =0 | » Help | Delete selected Filels) and)ar Folder(s) |
Feady.

Cancel operation |
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Tools: Generator

= Signal source for testing
and simulation

= Easily extendable to suit
your custom needs

CDP

#¢hGenerator

S [=]

Generator Generator for COF Felease 2.2
Sinus !
F_D? Hz || Freguency| amplituce|
Eh 100 = 1=
il = - 0s- H ¥ R
Toro I = - — [] Mixedd i g :
- E — [®] Sirus ; d
= = — %] Square g
o1 =] o e :
] Hoise 0. ~ [ —
Square \ : B ’
F s Hz |[ Freguenc]| 2mplituce] s | L y i
N S 1 [ :
b1jos  Joa = -
B
o _
Zero | ] o _=|i oF e = +fn =
[Tue Jun 26 2005 Real- time
Noise Mixer = " =
w0 o[ wiener || Ampiituce] qufrf o i
0 "Bl -

I\I\IE

[|\|\|

0 0

o

A

‘Square ga\nD 0.1 | ‘Nuise gain D [ ‘ |Sinu3 e El [ ‘

Industrial Control Design A5 wwuiicd ne 47 70220220

.y
control technology

Industrial Control Design AS

www.icd.no

+47 70 32 92 30




.

Tools: COPBrowser

= Browse all CDP
applications and
components

=  Monitor and edit signals,

parameters, alarms
= Send messages

@ Burion_CDPBrowsers

cdp
Browser
S
[+ @& Icd=veins_CG
[+ Burions_CG
[+ AHCRemotePanel

— @ Systembdonitor

3—. DemoinchContraller

H- 4 Demoltinch

|2 Demainchio

- Test_App

Fi- 8 EMGE_tpp
AHCWinchIC

= HPLIO

= Sheaveld

&= RemotePanelo

[ @ AHCWInch

[F- @ HPU

—#2 UDPIOServer

[=1- @8 Generator

ek COPEngine

= hessenger

& wishServer

= MessengeriOServer

T

||—||—|

2 Panel

CDP

=lolx]|

COFErowser small screen for COF Release 2.2

I
i

Tue Jun 28 2005

Tables Graphs
x1 2
— [M] Cutput
— [®] Sinus 0625
— [M] MoiseGain
— [M] SinusFrecue
025- \
-0425-
Clear ] [05 ]
21 2518

Generator Elof 5
Hame Graph
MoizeGain [®] Plat
SinusFreguency [®] Plat
SrjuarsFreguency [ Plat
Moizeiener [ Plat

[ Eestart ]

Real time == |:| Overwrlte
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Tools: WebServer

=  Monitor and edit signals,
parameters, alarms

= Edit properties

= View and generate
documentation

CDP

Generator

Eile Edit View Favorites Took Help

-0soft Internet Explorer

ek« = - @D (2] 4| Dseach (ElFevortes Whteda 4| By Sh =1 - 5

Address [&] hitp: locahost: a1

~| @ ‘Lmks »

Username:
Access level:

Superlser
system

Maintenance &
configuration

‘EE'D by

Generator

. |

Generator.Generator

File management

squareAmplitude
SquareDutyCycle

Square amplitude.
0.1 Square duty cycle.

| —
[
[
[ —
[
1
[ —
[ 1s
[
[ —

SquareFrequency Hz Square frequency
SquareGain Square gain,
SquareZero Square zero offset.

#iMessages

Logout =i properties
Message Iog Property value
Hame Generator Generator
Components Parent Generator
Generator Description f
CDPEngine ShortHame Generator
RHIIT Handle 000040036
MessengerlOServer Model Generator
Generator %MLFileName ComponentsiGenerator\Generatar.xml
Panel AutaML Generator/Generator.sml
alias
Process frequency (fs)  [1000
OverrideStateMachine r
OverrideState [ma =]
Debug r
ActivateWait i
Activate "
Current state Runring
Description
=i Alarms Page [[[L__[#] of 1
Ack Alarm name Status Level Alarm text
Ak Broken signal routing 0K WARNING nfa
Ack Signal not updated [al WARNING nta
=i signals Page [[[L__[#] of 1
Signal name Value Unit  Description
Inputs
Outputs
HNaise [ Hoise signal.
Moiseamplitude 1 Moise arnplitude.
MoiseGain 0 Hoise gain,
MoiseWiienar 0 01 Wiener noise gain
output 0 Mixed output,
Process Period [ 9872e004 s Process interval [s],
Process Timer [ oo s Process run time each s
Sinus [ —r] Sinus signal,
Sinusamplitude Sinus amplitude.
SinusFrequency Hz Sinus frequency
SinusGain Sinus gain,
SinusZera Sinus zera offset,
Square Square signal

&) Done

@ Trusted sites 7

r N
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‘ CDP

Case: AHCPlatform

= 3 degrees of freedom active
motion- compensated platform

= Non-linear, multivariable control
=  Extensive use of simulation
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‘ CDP

Case: AHCPlatform

= Graphical user interface and control on same computer

= Distributed IO

= CDP makes it possible to use standard off-the-shelf hardware for
this high-performance application
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‘ CDP

Case: Software development

= Using simulator to test control application
= Everything runs on workstations
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‘ CDP

Case: Testing

= At first, all mechanical parts are simulated

* Gradually enabling more physical parts
= Using simulated vessel movement to test on-shore
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‘ CDP

Case: AHCPlatform in—-use
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