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About DOES

Welcome to DOES. DOES (Design Optimizing Expert System) is a software suite that allows one or more engineers within an organization to optimize model-based designs
utilizing OPTIMUM Power Technology's proprietary optimization technology (US Patent 7,260,516).
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Before installing DOES, please make sure your system meets the minimum hardware and software requirements.
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DOES Hardware Requirements

CPU: 500 MHz processor or faster

RAM: 256MB or more

Hard Disk Space: 100 MB free space required for install
Monitor: 1024 X 768 or higher

Internet connectivity is required for installing on Microsoft Windows XP if the .NET Framework 3.5 and .NET Framework 4.0 are not already installed

DOES Software Requirements

Operating System:
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Microsoft Windows 7 and 8 - User Account Control Settings (UAC) must be set to "Never notify" and Local Administrator authority is required to run DOES

applications.

Microsoft Windows Vista - User Account Control Settings (UAC) must be OFF and Local Administrator authority is required to run DOES applications.

Microsoft Windows XP with Service Pack 2.

Microsoft Office: 2003, 2007, or 2010
Additional Software included and automatically installed by setup if necessary:

Microsoft Windows Installer 3.1

Microsoft Windows Imaging Components (installed as a component of the Microsoft .NET Framework 3.5 if necessary)
Microsoft .NET Framework 4.0

Microsoft Office and Excel Primary Interop Assemblies

Update KB908002 for .NET Framework and Office

Microsoft SQL Server is required for a DOES install on a 64 bit Windows. Microsoft SQL Server Express is included on the DOES Setup CD.
Additional optional software:

Virtual Engines 12.0 if you plan to run Virtual Engines models
Microsoft Office Excel 2003, 2007 or 2010 if you plan to run Excel models**
Ansys 14.0 if you plan to run Ansys Workbench models

**If you plan to run Microsoft Office Excel models, then the following Microsoft Office Features must also be installed:
.NET Programmability Support under Excel Features,

Microsoft Forms 2.0 Programmability Support under Office Tools Features,

and Smart Tag Programmability Support Feature under Office Tools Features.

DOES Serial

DOES options and expiration date are controlled by a Serial. A Serial is a string of upper case letters and numbers similar to the following:

ABCDEFGH-01234567-IJKLMNOP-98765432

When the first DOES application starts, it will request a Serial. If you do not specify a Serial, the application will terminate.

Planning The Install

Choose the installation method below that is most appropriate for you:

o DOES Using SQL Express. Choose this method to install SQL Express on your PC and to create a new SQL Server database.

e Follow the instructions at Install DOES And SQL Express.

e Follow the instructions at Allocate And Create An SQL Server Database.

e DOES Using a Pre-allocated SQL Server Database. Choose this method if you will use an SQL Server database that has been pre-allocated by your database

administrator. You will need to know the name of the SQL Server and the name of the database.
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o Follow the instructions at Install DOES.
e Follow the instructions at Create An SQL Server Database.

e DOES Using an Access database. You may choose this method if you are running a 32 bit version of Windows. If you are running a 64 bit version of Windows, you must
choose one of the SQL Server methods.

e Follow the instructions at Install DOES.

o Follow the instructions at Create An Access Database.

Install DOES

Follow this procedure to install DOES on your PC.

Checking Components

SQL Server Express
Confirm Install

Welcome

License Agreement
Destination Folder
Summary

Progress

Complete

Create An Access Database

Setup: Checking Components

After Setup starts, it verifies that each required software component is installed, if a required software component is not installed, Setup automatically installs it. This process
could take from several seconds to 20 minutes or more depending on which software components need to be installed and the speed of your computer. While verifying and
installing required software components, Setup displays a dialog similar to the following:

' Design Optimizing Expert System
Checking Components

Flease wait while the Setup Wizard installs the Windows
Installer. This may take several minutes,

Setup: SQL Server Express

After verifying and installing the prerequisite software components, Setup determines whether an instance of SQL Express is installed at this PC. If no instance of SQL Express is
found at this PC, Setup displays the following dialog:
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i Design Optimizing Expert System (DOES) 0.102

Install Microsoft SQL Server Express

Please select an option below,

" Yes, install Microsoft SQL Server Express

% No, do not install Microsoft SQL Server Express

| MNext = | Cancel

Click the "No, do not install Microsoft SQL Express" radio button. Click the "Next" button.

Setup: Confirm Install

Setup displays the following dialog:

ﬁf:‘ Design Optimizing Expert Systern

Install Design Optimizing Expert System (DOES)

Please select an option below.
{% Yes, install Design Optimizing Expert System {(DOES)

" Mo, do not install Design Optimizing Expert System (DOES)

# Prey | Mext = | Cancel

Click the "Yes" radio button and click the "Next" button to continue. Setup will invoke the Microsoft Windows Installer to complete the installation.

Setup: Welcome

The Microsoft Windows Installer launches the DOES Setup Wizard. The DOES Setup Wizard will display the following opening dialog:

Welcome to the Setup Wizard for Design
Optimizing Expert System (DOES)

The Setup Wizard will install Design Optimizing Expert System
{DOES) on your computer, To continue, dick MNext.

Cancel

ﬁ";j Design Optimizing Expert System (DOES) Setup Wizard |_|:|_| =
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Click the "Next" button to continue.

Setup: License Agreement

The DOES Setup Wizard will display the following dialog:

Install - End-User License Agreement o
Please read the following license agreement carefully &;

LICENSE AGREEMENT -

BY INSTALLING, USING OR COPYING THIS SOFTWARE, YOU
(EITHER AN INDIVIDUAL OR A BUSINESS ENTITY) AGREE TO BE
BOUND BY ALL THE TERMS OF THIS AGREEMENT. If you do not
agree to all the terms of this Agreement, OPTIMUM Power
Technology, L.P. (“OPTIMUM”) is unwilling to license the
Software to you, in which event you cannot use the Software.

1. SOFTWARE LICENSE i

% 1 accept the terms in the License Agreement:

7 I do not accept the terms in the License Agreement

< Back | Mext = | Cancel

_é:‘j Design Optimizing Expert System (DOES) Setup Wizard |_|:|_| =]
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Click the "Yes" radio button to indicate that you have read, understood and agree to the terms of the license agreement. Note that the license agreement also appears in files

License.doc and License.rtf in the same directory as Setup.exe, in case you would like to print it. Click the "Next" button to continue.

Setup: Destination Folder

The DOES Setup Wizard will display the following dialog:

Install - Destination Folder —
Click Mext to install to this folder, or dick Change to install to a different folder, %;

(i Install Design Optimizing Expert System {DOES) to:
J C:\Program Files\OPTIMUM Power Technology\Design Optimizing
Expert System (DOES]Y

< Back Mext = Cancel

}";;3 Design Optimizing Expert System (DOES) Setup Wizard |_|:|_| = .

The default install folder for DOES is C:\Program Files\OPTIMUM Power Technology\DOES. If you wish to install to another folder, click the "Change" button and specify that

folder. Note DOES must be installed to a local hard drive; it may not be installed to a mapped drive or a network drive. Click the "Next" button to continue.

Setup: Summary

The DOES Setup Wizard will display the following dialog:
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Install - Summary -
The wizard is ready to begin the installation. &;

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back,
Click Cancel to exit the wizard.

Install Cancel

ﬁj Design Optimizing Expert System (DOES) Setup Wizard |_|:|_| =

Click the "Install" button to start the installation.

Setup: Progress

The Does Setup Wizard displays the following dialog while DOES is installing:

FPlease wait while the Setup Wizard installs Design Optimizing Expert System (DOES).
This may take several minutes.
Status:

Copying new files
ENNNNNNEEE

ﬁj Design Optimizing Expert System (DOES) Setup Wizard |_|:|_| =
Installing Design Optimizing Expert System (DOES) -
The program features you selected are being installed, &;

Setup: Complete

When the DOES Setup installation is complete, the DOES Setup Wizard displays the following dialog.

ﬁ";j Design Optimizing Expert System (DOES) Setup Wizard |_|:|_| =

Design Optimizing Expert System (DOES)
Setup Wizard completed

Click the Finish button to exit the Setup Wizard,
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Click the "Finish" button. Before terminating, the DOES Setup Wizard launches the Database Wizard then the Design Engine Tray application. Follow the instructions at Create
An Access Database.

Install DOES And SQL Express

Follow this procedure to install Install DOES And SQL Express on your PC.

Checking Components

SQL Server Express

Confirm Install

Welcome

License Agreement

Destination Folder

Summary

Progress

Complete

Allocate And Create An SQL Server Database

Setup: Checking Components

After Setup starts, it verifies that each required software component is installed, if a required software component is not installed, Setup automatically installs it. This process
could take from several seconds to 20 minutes or more depending on which software components need to be installed and the speed of your computer. While verifying and
installing required software components, Setup displays a dialog similar to the following:

 Design Optimizing Expert System
Checking Components

Flease wait while the Setup Wizard installs the Windows
Installer. This may take several minutes,

Setup: SQL Server Express

After verifying and installing the prerequisite software components, Setup determines whether an instance of SQL Express is installed at this PC. If no instance of SQL Express is
found at this PC, Setup displays the following dialog:

' Design Optimizing Expert System (DOES)

Install Microsoft SQL Server Express

Please select an option below,

% Yes, install Microsoft SQL Server Express
Install to: C:\ = | Program Files\Microsoft SQL Server

" Mo, do not install Microsoft SQL Server Express

| MNext = | Cancel

Click the "Yes, install Microsoft SQL Express" radio button. If your PC has more than one hard drive installed, the dialog presents a drop down list of candidate drives for the
target install directory for the SQL Express installation. If you wish to install to a drive other than the C: drive, select the desired drive. SQL Express will be installed to the
Program Files/Microsoft SQL Server folder on that drive. Click the Next button to install SQL Express.

While SQL Express installs, its Setup program may display progress dialogs. No response is necessary from you while SQL Express installs. SQL Express installs an SQL Server
instance named DOES on your PC.
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Setup: Confirm Install

Setup displays the following dialog:

ﬁf:‘ Design Optimizing Expert Systern

Install Design Optimizing Expert System (DOES)

Please select an option below.

{% Yes, install Design Optimizing Expert System {(DOES)

" Mo, do not install Design Optimizing Expert System (DOES)

# Prey | Mext = | Cancel

Click the "Yes" radio button and click the "Next" button to continue. Setup will invoke the Microsoft Windows Installer to complete the installation.

Setup: Welcome

The Microsoft Windows Installer launches the DOES Setup Wizard. The DOES Setup Wizard will display the following opening dialog:

ﬁ";j Design Optimizing Expert System (DOES) Setup Wizard |_|:|_| =

Welcome to the Setup Wizard for Design
Optimizing Expert System (DOES)

The Setup Wizard will install Design Optimizing Expert System
{DOES) on your computer, To continue, dick MNext.

Cancel

Click the "Next" button to continue.

Setup: License Agreement

The DOES Setup Wizard will display the following dialog:
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Install - End-User License Agreement o
Please read the following license agreement carefully &;

LICENSE AGREEMENT -

BY INSTALLING, USING OR COPYING THIS SOFTWARE, YOU
(EITHER AN INDIVIDUAL OR A BUSINESS ENTITY) AGREE TO BE
BOUND BY ALL THE TERMS OF THIS AGREEMENT. If you do not
agree to all the terms of this Agreement, OPTIMUM Power
Technology, L.P. (“OPTIMUM”) is unwilling to license the
Software to you, in which event you cannot use the Software.

1. SOFTWARE LICENSE i

% 1 accept the terms in the License Agreement:

7 I do not accept the terms in the License Agreement

< Back | Mext = | Cancel

_é:‘j Design Optimizing Expert System (DOES) Setup Wizard |_|:|_| =

Page 11 of 92

Click the "Yes" radio button to indicate that you have read, understood and agree to the terms of the license agreement. Note that the license agreement also appears in files

License.doc and License.rtf in the same directory as Setup.exe, in case you would like to print it. Click the "Next" button to continue.

Setup: Destination Folder

The DOES Setup Wizard will display the following dialog:

Install - Destination Folder —
Click Mext to install to this folder, or dick Change to install to a different folder, &;

l_./_' Install Design Optimizing Expert System {DOES) to:
J C:\Program Files\OPTIMUM Power Technology\Design Optimizing
Expert System (DOES]Y

< Back Mext = Cancel

}";;3 Design Optimizing Expert System (DOES) Setup Wizard |_|:|_| = .

The default install folder for DOES is C:\Program Files\OPTIMUM Power Technology\DOES. If you wish to install to another folder, click the "Change" button and specify that

folder. Note DOES must be installed to a local hard drive; it may not be installed to a mapped drive or a network drive. Click the "Next" button to continue.

Setup: Summary

The DOES Setup Wizard will display the following dialog:

file:///C:/Users/rdh0.OPTIMUM-POWER/AppData/Local/Temp/~hh4255.htm

10/17/2012



DOES Help

Install - Summary -
The wizard is ready to begin the installation. &;

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back,
Click Cancel to exit the wizard.

Install Cancel

ﬁj Design Optimizing Expert System (DOES) Setup Wizard |_|:|_| =

Click the "Install" button to start the installation.

Setup: Progress

The Does Setup Wizard displays the following dialog while DOES is installing:

FPlease wait while the Setup Wizard installs Design Optimizing Expert System (DOES).
This may take several minutes.
Status:

Copying new files
ENNNNNNEEE

ﬁj Design Optimizing Expert System (DOES) Setup Wizard |_|:|_| =
Installing Design Optimizing Expert System (DOES) -
The program features you selected are being installed, &;

Setup: Complete

When the DOES Setup installation is complete, the DOES Setup Wizard displays the following dialog.

ﬁ";j Design Optimizing Expert System (DOES) Setup Wizard |_|:|_| =

Design Optimizing Expert System (DOES)
Setup Wizard completed

Click the Finish button to exit the Setup Wizard,
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Click the "Finish" button. Before terminating, the DOES Setup Wizard launches the Database Wizard then the Design Engine Tray application. Follow the instructions at Allocate
And Create An SQL Server Database to create a new SQL Express database.

Allocate And Create An SQL Server Database

Follow this procedure to create a new SQL Server database to use as a DOES Knowledgebase after you have completed Install DOES And SQL Express or Install DOES.

Enter Serial

Database Wizard Introduction

Database Wizard Main Menu

Database Wizard Identifier

Database Wizard SQL Server Name

Database Wizard New/Existing SQL Database
Database Wizard New SQL Database Name
Database Wizard New SQL Database Location
Database Wizard Summary

Database Wizard Finished

Enter Serial

The DOES Setup Wizard has launched the Database Wizard. Since the Database Wizard is the first application to start after Setup, it will prompt for a Serial:

Serial

You have not entered a Senal.

[ Seral |[ Cancel |[ Help |

Click the "Serial" button. The Serial dialog will be presented:

New Serial

Curment Serial:

New Serial: |

OK

|| Goncel || Hebo

Type or paste your serial in the "New Serial" box and click the "OK" button.

Database Wizard Introduction

The Database Wizard introductory dialog will be displayed:

@ Introduction

Welcome to the Database Wizard. The Database Wizard will guide
you through the process of creating a Simulation Database.

Press the Next button to continue.

=
2
L'

Cancel |

Click the "Next" button to continue.

Database Wizard Main Menu

On a PC running a 32 bit version of Windows, the following dialog may be displayed:
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@ Main Menu .
Select one of the following options and press Mext:

() Create Access database

@ Create SQL Server database

Cancel | |<.Erevious [ Hext = |

Click the "Create SQL Server Database" radio button, then click the "Next" button.

Note that since an Access database is not applicable to a 64 bit version of Windows, this step is skipped; proceed at Database Wizard Identifier.

Database Wizard Identifier

@ Identifier .

Please enter an identifier for this database. An identifieris a 1to 32
character string that is displayed as the name of this database.

Identifier: [FEEI

Cancel | |<.Erevious [ Hext = |

An identifier differentiates one Knowledgebase from another. The identifier is also a subdirectory name where the Knowledgebase and associated files are stored. The
subdirectory is created under Program Data\OPTIMUM Power Technology\DOES. Type an identifier and click the "Next" button to continue.

Database Wizard SQL Server Name
@ 5QL Server Name .

The Database Wizard needs the information below in order to log on
to the SQL Server. You may obtain this information from your SGL
Server Administrator.

ea, Please enterthe SQL Server name and press the Nest button to
continue.

S0L Server name: ADOES|

Cancel | |<.Erevious [ Hext = |

If SQL Express has been installed at this PC, then the default value of ".\DOES" is adequate (Note that the dot signifies the local machine). Otherwise you must enter an SQL
Server name.

Click the "Next" button to continue. The Database Wizard attempts to logon to the specified SQL Server. If unsuccessful, an error message is displayed and you are prompted for
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the SQL Server name again.

Database Wizard New/Existing SQL Database

8 New/Bxisting SQL Database (==
You may create a new SGL Server database or select an SGL
i Server database that your SQL Server Administrator created for you.
- -

= Please select one of the following options and press Next to
ma, continue.

@ |want to create a pew SOL Server database.
() My SQL Server database was created glready.

Cancel | |<.Erevious [ Hext = |

Click the "I want to create a new SQL Server database" radio button, then click the "Next" button.

Database Wizard New SQL Database Name
& Get New SQL Database Name =

*You have chosen to create a new SQL Server database.

"= m
-t t-‘.,d_ wp Please enter a name and desired size in megabytes below and press
Tl ﬁ =, Mexdt to continue.
L&

" Database name: dbDOES
Size: [100] Meg

Cancel | |<.Erevious [ Hext = |

The recommended database name is "dbDOES" and the recommended size is at least 100 megabytes. Click the "Next" button to continue.

Database Wizard New SQL Database Location

9 Get New SQL Database Location (==

An S0L Server database requires an SQL Server file for the
database. The database file will be created in a directory at the SGL
Server as specified in the Location box below. You may press the

=, Browse button to obtain a list of directories at the SQL Server.

L
" Please enter a location for the new database file.

(BT SO Server\MSSEL 1\MSSQLADATAY | Browse

Cancel | |<.Erevious [ Hext = |

The database location must be a directory that is located on a hard drive that is local to the SQL Server. You may click the "Browse" button to browse for a location. Click the
"Next" button to continue.
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Database Wizard Summary

Congratulations! You have entered all required information for
R creating a new Simulation database. Please review the summary
o N below, ff you wish to change a specification, use the Back button to
. find the panel that contains the specification.

" ¥ all information is comect, press the Finish button to create your
database.

:@ Summary '

Identifier PROD

To SGL Server \DOES

SGL Server version 5.00.3042.00
Create new database dbDOES
New database size 100

Mew database location C:\Program Files («B6)"Microsoft SQL Serve

Cancel | | < Previous Finish |

Click the "Finish" button to create your database.

Database Wizard Finished

Congratulations! You have entered all required information for
creating a new Simulation database. Please review the summary
below, ff you wish to change a specification, use the Back button to
find the panel that contains the specification.

If all information is comect, press the Finish button to create your
database.

Identifier PROD

To SGL Server \DOES

SGL Server version 5.00.3042.00

Create new database dbDOES

New database size 100

Mew database location C:\Program Files («B6)"Microsoft SQL Serve
Database created

& summary X

| Close

Click the "Close" button to terminate the Database Wizard.

Create An SQL Server Database

Follow this procedure to create a new SQL Server database to use as a DOES Knowledgebase after you have completed Install DOES.

Enter Serial

Database Wizard Introduction

Database Wizard Main Menu

Database Wizard Identifier

Database Wizard SQL Server Name
Database Wizard New/Existing SQL Database
Database Wizard SQL Database Name
Database Wizard Summary

Database Wizard Finished

Enter Serial

The DOES Setup Wizard has launched the Database Wizard. Since the Database Wizard is the first application to start after Setup, it will prompt for a Serial:

Serial

You have not entered a Senal.
[ Seral |[ Cancel |[ Help |

Click the "Serial" button. The Serial dialog will be presented:
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New Serial

Currert Serial: |

New Serial: |

[ ok || Cancel || Heb

Type or paste your serial in the "New Serial" box and click the "OK" button.

Database Wizard Introduction

The Database Wizard introductory dialog will be displayed:

@ Introduction

Welcome to the Database Wizard. The Database Wizard will guide
R you through the process of creating a Simulation Database.
ER T bl 1
[ "I'.I-"_ =, Pressthe Next button to continue.

Cancel | Next> |

Click the "Next" button to continue.

Database Wizard Main Menu

On a PC running a 32 bit version of Windows, the following dialog may be displayed:

Select one of the following options and press Mext:
() Create Access database
s, @ Create SQL Server database

Cancel | |<Erevious [ Hext = |

@ Main Menu .

Click the "Create SQL Server Database" radio button, then click the "Next" button.

Note that since an Access database is not applicable to a 64 bit version of Windows, this step is skipped; proceed at Database Wizard Identifier.

Database Wizard Identifier
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@ Identifier .
Please enter an identifier for this database. An identifieris a 1to 32
character string that is displayed as the name of this database.

Y
Y i ]
nE

Identifier: [FEEI

Cancel | |<.Erevious [ Hext = |

An identifier differentiates one Knowledgebase from another. The identifier is also a subdirectory name where the Knowledgebase and associated files are stored. The
subdirectory is created under Program Data\OPTIMUM Power Technology\DOES. Type an identifier and click the "Next" button to continue.

Database Wizard SQL Server Name
@ 5QL Server Name .

The Database Wizard needs the information below in order to log on
R to the SQL Server. You may obtain this information from your SGL
- Server Administrator.

ea, Please enterthe SQL Server name and press the Nest button to
continue.

S0L Server name: ADOES|

Cancel | |<.Erevious [ Hext = |

If SQL Express has been installed at this PC, then the default value of ".\DOES" is adequate (Note that the dot signifies the local machine). Otherwise you must enter an SQL
Server name.

Click the "Next" button to continue. The Database Wizard attempts to logon to the specified SQL Server. If unsuccessful, an error message is displayed and you are prompted for
the SQL Server name again.

Database Wizard New/Existing SQL Database

9 New/Bxisting SQL Database (=2

You may create a new SGL Server database or select an SGL

R Server database that your SQL Server Administrator created for you.
al [ 3 i -

Flease select one of the following options and press Next to
ma, continue.

) |want to create a new SGL Server database.
@ My SQL Server database was created already.

Cancel | |<.Erevious [ Hext = |

Click the "My SQL Server database was created already" radio button, then click the "Next" button.
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Database Wizard SQL Database Name

& Get Existing SQL Database Name

*fou have chosen to use an SOL Server database that was created
R foryou. lts name should appear in the list below. | it does not, then
o0 T verify that you had specified the comect SQL Servername. f RMD7
o] ™ .. is the comect SQL Server name, then contact your SQL Server

wa, Administrator for assistance.

Please select your SQL Server database name from the list below
and press MNext to continue.

Database name Size

100.00 MB

m

|
Cancel | < Previous Hext = |

You are presented with a list of database names that exist at the SQL Server. Locate and click the database to be used as the DOES Knowledgebase and click the "Next" button.

Database Wizard Summary

:@ Summary

Congratulations! You have entered all required information for
creating a new Simulation database. Please review the summary

below, ff you wish to change a specification, use the Back button to
find the panel that contains the specification.

If all information is comect, press the Finish button to create your
database.

Identifier PROD

To SGL Server RMD7

SQL Server version 5.00.3042.00

Use existing database dbDOES

Cancel | < Previous Finish |

Click the "Finish" button to create your database.

Database Wizard Finished

:@ Summary

Congratulations! You have entered all required information for
creating a new Simulation database. Please review the summary

below, ff you wish to change a specification, use the Back button to
find the panel that contains the specification.

g N
" ¥ all information is comect, press the Finish button to create your
database.

Identifier PROD

To SGL Server RMD7

SQL Server version 5.00.3042.00

Use existing database dbDOES

Database created

Click the "Close" button to terminate the Database Wizard.

Create An Access Database
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Follow this procedure to create a new Access database to use as the DOES Knowledgebase.

Enter Serial

Database Wizard Introduction

Database Wizard Main Menu

Database Wizard Identifier

Database Wizard Access Database Name
Database Wizard Summary

Database Wizard Finished

Enter Serial

The DOES Setup Wizard has launched the Database Wizard. Since the Database Wizard is the first application to start after Setup, it will prompt for a Serial:

Serial

You have not entered a Senal.
[ Seral |[ Cancel |[ Help |

Click the "Serial" button. The Serial dialog will be presented:

New Serial

Currert Serial: |

New Serial: |

| OK || Cancel ]| Help

Type or paste your serial in the "New Serial" box and click the "OK" button.

Database Wizard Introduction

The Database Wizard introductory dialog will be displayed:

@ Introduction

Welcome to the Database Wizard. The Database Wizard will guide
R you through the process of creating a Simulation Database.

® . Press the Next button to continue.

Cancel | viot Next> |

Click the "Next" button to continue.

Database Wizard Main Menu
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Select one of the following options and press Mext:
@ Create Access database
() Create SQL Server database

Cancel | | < Previous Hext = |

:@ Main Menu .

Select "Create Access database" and click the "Next" button to continue.

Note that since an Access database is not applicable to a 64 bit version of Windows, this step is skipped; proceed at Database Wizard Identifier.

Database Wizard Access Database Name

*You have chosen to create a Microsoft Access format database.

Flease enterthe Access format database name below and press the
=, Meat button to continue.

L
" Database name: [EBIEE Browse

Cancel | | < Previous Hext = |

0 Get Access Database Name .

Type a file name for your Knowledgebase, for example "DOES" and click the "Next" button to continue. The Database Wizard appends a ".mdb" extension.

Database Wizard Summary

Congratulations! You have entered all required information for

creating a new Simulation database. Please review the summary

below, ff you wish to change a specification, use the Back button to
= find the panel that contains the specification.

L
" ¥ all information is comect, press the Finish button to create your
database.
Identifier PROD
To Access database DOES

Cancel | | < Previous Finish

:@ Summary .

Click the "Finish" button to create your database.

Database Wizard Finished
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& summary

"=

Congratulations! You have entered all required information for
creating a new Simulation database. Please review the summary
below, ff you wish to change a specification, use the Back button to

b

. find the panel that contains the specification.

& If all information is comect, press the Finish button to create your
database.

Identifier PROD

To Access database DOES

Database created

Click the "Close" button to terminate the Database Wizard.

Design Engine Tray Application

Page 22 of 92

The DesignEngine Tray application may be used to manually start and stop the DesignEngine service. The DesignEngine service runs all DOES Models in a background
environment. In addition, the Design Engine Tray application displays progress messages as the Models run. The DesignEngine Tray application is launched automatically from
Setup, then from the Windows Startup program group on every logon. When minimized, the Design Engine Tray application appears as an icon in the Windows Taskbar Tray

usually at the lower right corner of the Windows Desktop:

el

Double-click the Design Engine Tray icon to open the DesignEngine Tray Application.

Design Engine

mim Wiew  Help

_StarE

Stop

Status

Clear

Exit

Concepts

DOES is a software suite that allows one or more engineers within an organization to optimize model-based designs utilizing OPTIMUM Power Technology's proprietary

optimization technology (US Patent 7,260,516).

Knowledgebase
Project
ExpertDesign
ReferenceRun
ApplicationModel
Task
Specification
Objective
DesignSpace
Iteration
Multi User Access
User
Group
Role
Security Manager
IT Manager
Engineering Manager
Knowledge Engineer
Application Engineer
Preference
Permissions
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Knowledgebase

The Knowledgebase is a repository that contains design optimization Projects.

Project

A Project is a logical folder in the Knowledgebase. A Project may contain sub-Projects, ExpertDesigns, ReferenceRuns, ApplicationModels, Tasks, and DesignSpaces.

ExpertDesign

An ExpertDesign is an entity that defines the model you wish to optimize, the optimization you wish to perform and the variables you wish to manipulate. ExpertDesigns are stored
in Projects.

An ExpertDesign consists of a ReferenceRun, an ApplicationModel, a Task, and a DesignSpace.

ReferenceRun

A ReferenceRun is an reusable entity that is part of one or more ExpertDesigns. The ReferenceRun contains specifications for all input, process and output files that are required
to run the model. Each file specification contains specifications for the the variables that may be manipulated by ExpertDesigns. The ReferenceRun also contains specifications
for the processes that must be run in order to obtain a solution for the model.

A ReferenceRun may be created and altered by a KnowledgeEngineer.

ApplicationModel

An ApplicationModel is a reusable entity that is part of one or more ExpertDesigns. The ApplicationModel contains specifications of ReferenceRun variables that are required for a
particular application of DOES.

An ApplicationModel may be created and altered by a KnowledgeEngineer.

Task

A Task is a reusable entity that defines all of the Objectives of an optimization to be performed on an ApplicationModel. A Task consists of one or more Specifications.

Specification

A Specification consists of a Weight, one or more Objectives and zero or more Constraints. When a Task has multiple Specifications, the Weight permits one group of Objectives
to have a greater impact on the optimization than another group of Objectives.

Objective

An Objective specifies the desired optimum value of an ApplicationModel variable. The desired optimum value may be an explicit value (match), or you may request that DOES
find the minimum or maximum value of the ApplicationModel variable. In addition, an Objective has a Weight.

DesignSpace

A DesignSpace is a reusable entity that defines which ApplicationModel variables to manipulate and how to manipulate them to achieve the Objectives defined in the
Specifications that make up the Task.

Iteration

An lteration is the Results for one or more locally optimized Solutions that were created by performing an Exploration and Refinement on an ExpertDesign.

Multi User Access

Multi User Access is an optional feature of DOES that facilitates and manages access to a common Knowledgebase by multiple Users. The Multi User Access feature includes
Users, Groups, Roles, Preferences, and Permissions.

User

A User is a Microsoft Windows Loginld. A User is assigned Roles and Preferences. A User may be added to multiple Groups. A User may be Granted or Denied Permission to
access a Folder or Project in the Knowledgebase.

Group

A Group is a set of Users. A Group may be Granted or Denied Permission to access a Folder or Project in the Knowledgebase.

Role

Roles are assigned to a User and include:

SecurityManager

IT Manager
Engineering Manager
KnowledgeEngineer
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Application Engineer

Security Manager
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A Security Manager is omnipotent. A Security Manager has full access to all elements of DOES. The User that installs DOES automatically becomes the first Security Manager.

IT Manager
The IT Manager role includes:
e Running the Database Wizard to create a Knowledgebase.

e Assignment of the IT Manager Role to other Users, but an IT Manager may not create or delete Users.
e Management of the Knowledgebase, but an IT Manager may not view the contents of Knowledgebase Folders or Projects.

Engineering Manager
The Engineering Manager role includes:
Creation/deletion of Groups and Users.
Assignment of Project Permissions.

Assignment of Engineering Manager, Knowledge Engineer, and Application Engineer Roles to Users
Engineering Manager also includes the Knowledge Engineer and Application Engineer Roles

Knowledge Engineer
The Knowledge Engineer role includes:
o Creation/deletion of Projects, ExpertDesigns, ReferenceRuns, ApplicationModels, Tasks, and DesignSpaces.

e Access to the Knowledge Engineering Interface, and the Application Engineering Interface.
e Knowledge Engineer also includes the Application Engineer Role

Application Engineer
The Application Engineer role includes:

o Creation/deletion of Projects, ExpertDesigns, Tasks, and DesignSpaces.

Preference

Preference is one of the following if a User's Roles include both Knowledge Engineer and Application Engineer:

Knowledge Engineer Preference: the Design application will start in the Knowledge Engineering Interface if no interface is specified.

Application Engineer Preference: the Design application will start in the Application Engineering Interface if no interface is specified.

Permissions

Permissions by User or Group are granted or denied to Folders, Projects and the Knowledgebase. Folders and Projects may inherit Permissions from their parents. Permissions

include:

View Permission: The User or Group may see the element and any sub-Folders or sub-Projects of the element but no other contents unless Access Permission is also

granted.
Access Permission: The User or Group may see and edit the contents of the element.

Full Control Permission: includes both View and Access Permissions.

Design
Design is launched from the Windows Start Menu or from the DOES Knowledgebase Explorer application.

Design Window

ReferenceRun Dialog

FileSpecification Dialog
VariableSpecification Dialog
VariableSelection Dialog

Process Dialog

ProcessStep Dialog

FileReference Dialog

FileAssignment Dialog
ObjectiveVariableArray Dialog
ObjectiveVariableArray Variable Dialog
IndependentVariableVector Dialog
IndependentVariableVector Variable Dialog
ApplicationModel Dialog
ApplicationModelVariable Dialog

Task Dialog
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Specification Dialog
ProcessName Dialog
Objective Dialog
DesignSpace Dialog
DesignSpaceVariable Dialog
Constraint Dialog

Constraint Side Dialog
Constraint Variable Dialog
Save ExpertDesign Dialog
Save ReferenceRun Dialog
Save ApplicationModel Dialog
Save Task Dialog

Save DesignSpace Dialog
Optimize Dialog

Optimize Validation Errors Dialog

Design Window

File Edit GoTo Help

00 - Ml

& Design Optimizing Expert System (DOES) = @.

- Name=
- Description=

- Created=5/9/2011 2:52:24 PM
- Updated=5/9/2011 2:52:24 PM
- ReferenceRun

- ApplicationMode!

- Task

- DesignSpace

Ready
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The Design window displays a tree view of an ExpertDesign that you are editting. The tree consists of nodes that you may click. Left-clicking a node selects and highlights it. The
Edit Menu may be used to operate on the selected node. You may also right-click a node to display a Menu with actions that are appropriate for the selected node.

The menu of the Design window consists of File, Edit, GoTo and Help submenus. The File menu contains actions that permit you to Load, Save, and Clear the ExpertDesign. The
Edit menu has actions that operate on the selected node. The GoTo menu permits you to navigate to other DOES applications. The Help menu has standard help actions.

The toolbar of the Design window consists of Clear, Load, Save and Optimize actions.

ReferenceRun Dialog

The ReferenceRun contains specifications for all input, process and output files that are required to run the model. Each FileSpecification contains specifications for the the
variables that may be manipulated by ExpertDesigns. The ReferenceRun also contains specifications for the Processes that must be run in order to obtain a solution for the

model. The ReferenceRun dialog is displayed when you right-click the ReferenceRun Node and select Change from the menu.

B ReferenceRun

)

Name:

Description:

+- File Specifications

- Processes

- FileAssignments

- Vectors and Amays

; ObjectiveVarable Arays
IndependentVarableVectors

Add

[ ox || Goncel |[ Heb |
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The ReferenceRun dialog has textboxes for entering the Name and Description of the ReferenceRun, a tree with FileSpecifications, Processes, FileAssignments, Vectors and
Arrays, ObjectiveVariableArrays, and IndependentVariableVectors nodes and buttons that allow you to Add, Remove and Change subnodes of these nodes, as well as OK,
Cancel and Help buttons.

Name

This is the name associated with this ReferenceRun. Once saved to the Knowlegebase, this is the name that will appear under the ReferenceRuns node in the
Knowledgebase Explorer application.

Description

This is an optional description associated with the ReferenceRun.

FileSpecifications Node
Each FileSpecification Node that appears under the FileSpecifications node displays the FileSpecification name.
To add a FileSpecification node, click the FileSpecifications node if it is not highlighted, then click the Add button. The FileSpecification dialog is displayed.
To remove a FileSpecification node, click the FileSpecification node you wish to remove, then click the Remove button.

To change a FileSpecification node, click the FileSpecification node you wish to change, then click the Change button. The FileSpecification dialog is displayed.

Processes Node
Each Process Node that appears under the Processes node displays the Process name.
To add a Process node, click the Processes node fif it is not highlighted, then click the Add button. The Process dialog is displayed.
To remove a Process node, click the Process node you wish to remove, then click the Remove button.

To change a Process node, click the Process node you wish to change, then click the Change button. The Process dialog is displayed.

FileAssignments Node
Each FileAssignment Node that appears under the FileAssignments node displays the FileAssignment name.
To add a FileAssignment node, click the FileAssignments node if it is not highlighted, then click the Add button. The FileAssignment dialog is displayed.
To remove a FileAssignment node, click the FileAssignment node you wish to remove, then click the Remove button.

To change a FileAssignment node, click the FileAssignment node you wish to change, then click the Change button. The FileAssignment dialog is displayed.

ObjectiveVariableArrays Node
Each ObjectiveVariableArray Node that appears under the ObjectiveVariableArrays node displays the ObjectiveVariableArray name.
To add a ObjectiveVariableArray node, click the ObjectiveVariableArrays node if it is not highlighted, then click the Add button. The ObjectiveVariableArray dialog is displayed.
To remove a ObjectiveVariableArray node, click the ObjectiveVariableArray node you wish to remove, then click the Remove button.

To change a ObjectiveVariableArray node, click the ObjectiveVariableArray node you wish to change, then click the Change button. The ObjectiveVariableArray dialog is
displayed.

IndependentVariableVectors Node

Each IndependentVariable Vector Node that appears under the IndependentVariableVectors node displays the IndependentVariableVector name.

To add an IndependentVariableVector node, click the IndependentVariableVectors node if it is not highlighted, then click the Add button. The IndependentVariableVector
dialog is displayed.

To remove a IndependentVariableVector node, click the IndependentVariableVector node you wish to remove, then click the Remove button.

To change an IndependentVariableVector node, click the IndependentVariableVector node you wish to change, then click the Change button. The IndependentVariableVector
dialog is displayed.

OK Button

Clicking OK will validate the information you entered. If valid, the ReferenceRun dialog will be dismissed and the calling dialog or window will be updated with the information
you entered. If invalid, you will be presented with an error dialog and the ReferenceRun dialog will remain.

Cancel Button

Clicking Cancel will dismiss the ReferenceRun dialog and the calling dialog or window will not be altered.

Help Button

Help will display this information.
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FileSpecification Dialog
A FileSpecification contains information about a file that is required to run the ExpertDesign. The FileSpecification dialog is displayed in response to the following actions:

e Right-click the FileSpecifications Node and select Add from the menu
e Right-click a FileSpecification Node and select Change from the menu

. ol Frle’;pec.?ﬁcaﬁon |3”E@

Mame: |

Description:

Location: Browse |

File format: = |

& VarableSpecifications Add |

[ ok [ Cancel |[ beb |

The FileSpecification dialog has textboxes for entering the Name and Description of the FileSpecification, a textbox and Browse button for entering the location of the file that this
FileSpecification represents, listboxes for selected the type and format associated with this FileSpecification, a tree with a VariableSpecifications node and buttons that allow you
to Add, Remove and Change VariableSpecifications, as well as OK, Cancel and Help buttons.

Name

This is the name associated with the FileSpecification. FileReferences and FileAssignments refer to this name.
Description

This is an optional description associated with the FileSpecification.
Location

This is the fully qualified file name that this FileSpecification represents.
Browse Button

You may click the Browse button to display a standard file dialog that you may use to navigate to and select the file name of this FileSpecification.
File Format

This is a list of file formats that DOES recognizes. DOES can recognize variables from any file format except "Binary".
VariableSpecifications Node

Each VariableSpecification Node that appears under the VariableSpecifications node displays the VariableSpecification name.

To add a VariableSpecification node, click the VariableSpecifications node if it is not highlighted, then click the Add button. The VariableSpecification Dialog is displayed.

To remove a VariableSpecification node, click the VariableSpecification node you wish to remove, then click the Remove button.

To change a VariableSpecification node, click the VariableSpecification node you wish to change, then click the Change button. The VariableSpecification Dialog is displayed.
OK Button

Clicking OK will validate the information you entered. If valid, the FileSpecification dialog will be dismissed and the calling dialog or window will be updated with the information
you entered. If invalid, you will be presented with an error dialog and the FileSpecification dialog will remain.

Cancel Button

Clicking Cancel will dismiss the VariableSpecification dialog and the calling dialog or window will not be altered.

Help Button

Help will display this information.

VariableSpecification Dialog

A VariableSpecification contains information about a variable in a FileSpecification. The VariableSpecification dialog is in response to the following actions:
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e Right-click the VariableSpecifications Node and select Add from the menu
e Right-click a VariableSpecification Node and select Change from the menu

. o Variahle’;peciﬁcaiion E@@ .

Mame: |

Description:

Location: Brows

Cument value: |0

ReferenceRun usage: Appli

___| ObjectiveVarable Aray Objective Constraint
Objective vanable

||_| IndependentVaniableVector
Property
DesignSpace Constraint

[ DesignSpaceVarable

[ ok [ Goncel || tHep |

The VariableSpecification dialog has textboxes for entering the Name and Description of the VariableSpecification, a textbox and Browse button for selecting the variable that this
VariableSpecification represents, the unit class of this variable, the current value of this variable, and checkboxes for selecting the allowable use(s) for this variable, as well as

OK, Cancel and Help buttons.

Name

This is the name associated with this VariableSpecification. ModelVariables, ObjectiveVariableArrays, and IndependentVariableVectors refer to this name.

Description

This is an optional description associated with the VariableSpecification.

Location

This is the location of the variable associated with this VariableSpecification and my be set or changed by clicking the Browse button.

Browse Button

Clicking the Browse button presents a Variable Selection dialog where you may select the location of the variable associated with this VariableSpecification. The format of the
Variable Selection dialog depends on the type of the FileSpecification that contains this VariableSpecification.

Unit Class

This is a list where you select the unit class of the variable associated with this VariableSpecification. It is one of the following values:

File name
Float
Integer
Object
Text

Most of the times, the default value of Float will be adequate.

ReferenceRun Usage

This is a list of checkboxes where the Knowledge Engineer designates the type of ReferenceRun entities for which this VariableSpecification is eligible. You may check any
combination of the following:

e ObjectiveVariableArray
e IndependentVariableVectory

Application Engineer Usage

This is a list of checkboxes where the KnowledgeEngineer designates the Application Engineer entities for which this VariableSpecification is eligible. You may check any
combination of the following:

Objective constraint
Objective variable
Property

DesignSpace constraint
DesignSpaceVariable

OK Button

Clicking OK will validate the information you entered. If valid, the VariableSpecification dialog will be dismissed and the calling dialog or window will be updated with the
information you entered. If invalid, you will be presented with an error dialog and the VariableSpecification dialog will remain.

Cancel Button

Clicking Cancel will dismiss the VariableSpecification dialog and the calling dialog or window will not be altered.
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Help Button

Help will display this information.

VariableSelection Dialog

Page 29 of 92

A Variable Selection dialog is presented when you click the Browse button on the VariableSpecification dialog. A variable selection dialog is specific to the FileSpecification format
that contains the VariableSpecification and is usually a tree view of the variables in the file represented by the FileSpecification. Here is an example of a variable selection dialog
for a Virtual Engines output file:

a-) Virtual Engines Variables

== )

Vari

'D00000000000

[ Ambierts

CDMaps
Connections
Configuration
Cylinders
Ends

Model

Fipes
PoppetValve Systems
TwoDTables
Throttles
UserVariables
Unit Profile

m

[0k ][ cancel |[ kel |

A variable selection dialog usually contains a tree view as well as OK, Cancel and Help buttons.

Tree View

This is a tree view of all the variables in the file represented by the FileSpecification. Click a node and then click the OK button to select a variable.

OK Button

Clicking OK will select the variable represented by the highlighted node in the tree view and return to the VariableSpecification dialog.

Cancel Button

Clicking Cancel will dismiss the variable selection dialog and return to the VariableSpecification dialog without selecting a variable.

Help Button

Help will display this information.

Process Dialog

A Process is a stage of the ExpertDesign model execution that consists of one or more ProcessSteps that must execute consecutively. The Process dialog is displayed in
response to the following actions:

e Right-click the Processes Node and select Add from the menu
e Right-click a Process Node and select Change from the menu
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.nf Process = = @
Name: New Process

Description:

[#- ProcessSteps Add

[ ok [ concel |[ bep |

The Process dialog has textboxes for entering the Name and Description of the Process, a tree with a ProcessSteps node and buttons that allow you to Add, Remove and
Change ProcessSteps of these nodes, as well as OK, Cancel and Help buttons.

Name

This is the name associated with this Process.

Description

This is an optional description associated with the Process.

ProcessSteps Node
Each ProcessStep Node that appears under the ProcessSteps node displays the ProcessStep name.
To add a ProcessStep node, click the ProcessSteps node if it is not highlighted, then click the Add button. The ProcessStep dialog is displayed.
To remove a ProcessStep node, click the ProcessStep node you wish to remove, then click the Remove button.

To change a ProcessStep node, click the ProcessStep node you wish to change, then click the Change button. The ProcessStep dialog is displayed

OK Button

Clicking OK will validate the information you entered. If valid, the Process dialog will be dismissed and the calling dialog or window will be updated with the information you
entered. If invalid, you will be presented with an error dialog and the Process dialog will remain.

Cancel Button
Clicking Cancel will dismiss the Process dialog and the calling dialog or window will not be altered.
Help Button

Help will display this information.

ProcessStep Dialog

A ProcessStep is a stage of a Process that consists of the execution of a single File that is defined by a FileSpecification as well as all input and output files that are also defined
by FileSpecifications. The ProcessStep dialog is displayed in response to the following actions:

e Right-click the ProcessSteps Node and select Add from the menu
e Right-click a ProcessStep Node and select Change from the menu
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o step =X

Mame: MNew Step
Description:
Process priority: | Idle - |
FileReferences:
Name Type | Add |

[ oK [ Concel |[ e |

The ProcessStep dialog has textboxes for entering the Name and Description of the ProcessStep, a list for selecting the Windows priority at which the ProcessStep will run, a list
of FileReferences to the FileSpecifications that make up this ProcessStep as well as OK, Cancel and Help buttons.

Name

This is the name associated with this ProcessStep.

Description

This is an optional description associated with the ProcessStep.

Process Priority
This is a list of Windows priorities at which this ProcessStep may run. Select one of the following:

Realtime
High
AboveNormal
Normal
BelowNormal
Idle

The default of Idle means that the ProcessStep will execute in the background when no other work is running.

FileReferences List
Each row of the FileReferences list displays the FileSpecification that is referenced and the type of reference (Input, Process, Output).
To add a FileReference, click the Add button. The FileReference Dialog is displayed.
To remove a FileReference, click the FileReference row you wish to remove, then click the Remove button.

To change a FileReference, click the FileReference row you wish to change, then click the Change button. The FileReference Dialog is displayed.
OK Button

Clicking OK will validate the information you entered. If valid, the ProcessStep dialog will be dismissed and the calling dialog or window will be updated with the information
you entered. If invalid, you will be presented with an error dialog and the ProcessStep dialog will remain.

Cancel Button
Clicking Cancel will dismiss the ProcessStep dialog and the calling dialog or window will not be altered.
Help Button

Help will display this information.

FileReference Dialog

A FileReference associates a FileSpecification with a ProcessStep. The FileReference dialog is displayed in response to the following actions:
e Click the Add button on the ProcessStep dialog
e Click a FileReference row and click the Change button on the ProcessStep dialog

e Right-click a FileReferences Node and select Add from the menu
e Right-click a FileReference node and select Change from the menu
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. o-) FileReference |E”E@

File: | v|

Filet_',rpe:|Unknown v|
(oK || cancel |[ Heb |

The FileReference dialog has a list for selecting a FileSpecification, a list for specifying the FileReference type (Input, Process, Output) as well as OK, Cancel and Help buttons.
File

Select a FileSpecification that represents a file that this ProcessStep requires.
File Type

Select the the type of reference this FileReference represents.

OK Button

Clicking OK will validate the information you entered. If valid, the FileReference dialog will be dismissed and the calling dialog or window will be updated with the information
you entered. If invalid, you will be presented with an error dialog and the FileReference dialog will remain.

Cancel Button

Clicking Cancel will dismiss the FileReference dialog and the calling dialog or window will not be altered.

Help Button

Help will display this information.

FileAssignment Dialog

A FileAssignment associates a FileSpecification with a VariableSpecification in a Process file. When DOES runs a model, it assigns generated file names to each
FileSpecification. Usually, a Process file needs to know the names of the Input and Output files it references. The FileAssignment allows DOES to adjust the generated Process
file so it specifies the generated Input and Output file names. You need to generate a FileSpecification for the Process File and a VariableSpecification for each command
parameter in the Process file that specifies an Input or Output file name. You then create a FileAssignment for each of these variables. The FileAssignment dialog is presented in
response to the following actions:

e Right-click the FileAssignments Node and select Add from the menu
e Right-click a FileAssignment node and select Change from the menu

a2 FileAssignment i:.:.__ll__@':ii:_éé"i
File Specification: | - I
Vanable Specification: | v]
Value: | v]

| ok |[cancel |[ Help |

The FileAssignment dialog as lists that allow you to select the Process FileSpecification, the VariableSpecification that specifies a command parameter in the Process
FileSpecification, and the Input or Output FileSpecification to assign to the VariableSpecification, as well as OK, Cancel, and Help buttons.

FileSpecification
This is a list of all FileSpecifications defined in the ReferenceRun. Select the Process FileSpecification that has the command parameter that you wish to assign.

VariableSpecification

This is a list of all VariableSpecifications that are defined for the selected FileSpecification. Select the VariableSpecification that represents the command parameter you wish
to assign.

Value

This is a list of all FileSpecifications. Each is of the form FileName(filespecification_name). Select the FileSpecification that you wish to assign to the VariableSpecification that
you selected above.

OK Button

Clicking OK will validate the information you entered. If valid, the FileAssignment dialog will be dismissed and the calling dialog or window will be updated with the information
you entered. If invalid, you will be presented with an error dialog and the FileAssignment dialog will remain.

Cancel Button

Clicking Cancel will dismiss the FileAssignment dialog and the calling dialog or window will not be altered.

Help Button
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Help will display this information.

ObjectiveVariableArray Dialog

An ObjectiveVariableArray allows the KnowledgeEngineer to designate multiple VariableSpecifications as a single array variable that the ApplicationEngineer may use as an
Objective. An ObjectiveVariableArray requires that one or two IndependentVariableVectors also be specified. With one IndependentVariableVector, the ObjectiveVariableArray is
also a Vector; with two IndependentVariableVectors, the ObjectiveVariable Array is a Table. The ObjectiveVariableArray dialog is presented in response to the following actions:

e Right-click the ObjectiveVariableArrays Node and select Add from the menu
e Right-click an ObjectiveVariableArray node and select Change from the menu

o ObjectiveVariableArray = |[ &[S || o' ObjectiveVariableArmay =N =R
Mame: EMEP Mame: BMEF‘
Amay type: |\|"ector - Amay type: |Tab|e -
IndependentVariableVector: |RF‘M - | Row Independent VariableVector: |RF‘M
RPM Value - Column IndependentVariableVector: |Throﬂ|eF‘osﬂ.ion
BMEP@5000 [ Varicble.. : RPM\ s =
5250 BMEP@5250 [ Variable._ ]| [ || | ThrottiePosition . - I
5500 | BMEP@5500 | Variable... | S 0 [ Veri
5750 | BMEP@5750 | Variable... | | | 0 ghdar
6000 | BMEP@6000 | Variable... | LU 0 || iMerisbie:si | 0 [ Vari
6250 | BMEP@6250 | Variable,.. | . ST 0 [ Varebie,. | 0| Marie
6500 | BMEP@6500 | Varable... | il g @ 0ol
E?E.rl}. BMEP@E'.;"ED rW' 1 7 m:;r\” 0l Vadskla n \a’=;a=
[0k [ concel |[ bop | Lok [ coneel |[ Hep |

The ObjectiveVariableArray dialog has a textbox for entering the name of the ObjectiveVariableArray, a list for selecting whether the ObjectiveVariableArray is a Vector or Table,
one or two lists for selecting the IndependentVariableVector(s), and a grid for specifying the content of the ObjectiveVariableArray, as well as OK, Cancel, and Help buttons.

Name

Type a name to be associated with the ObjectiveVariableArray. This name must be unique among all VariableSpecifications, ObjectiveVariableArray names, and
IndependentVariableVector names.

Array Type

Select whether this is a Vector or Table type ObjectiveVariableArray.

IndependentVariableVector
Row IndependentVariableVector
Column IndependentVariableVector

These are lists of all IndependentVariableVectors. See the IndependentVariableVector dialog for creating an IndependentVariableVector.

Vector Grid

The Vector grid has a column for the IndependentVariableVector, a column for displaying the associated VariableSpecification and a column of Variable buttons for selecting
the associated VariableSpecifications.

IndependentVariableVector Column

This column displays the IndependentVariableVector associated with this ObjectiveVariableArray.

Value Column

This column displays the VariableSpecification associated with each IndependentVariableVector value.

Variable Button Column

Clicking one of the Variable buttons presents the ObjectiveVariableArray Variable dialog where you can select one or more VariableSpecifications to fill the Value Column.

Table Grid

The Table grid has a row for each value of the Row IndependentVariableVector and two columns for each value of the Column IndependentVariableVector: the first column
displays the VariableSpecification associated with the point defined by the Row and Column IndependentVariableVector values; the second column displays Variable buttons
that present the ObjectiveVariableArray Variable dialog where you can select one or more VariableSpecifications.

OK Button

Clicking OK will validate the information you entered. If valid, the ObjectiveVariableArray dialog will be dismissed and the calling dialog or window will be updated with the
information you entered. If invalid, you will be presented with an error dialog and the ObjectiveVariableArray dialog will remain.
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Cancel Button

Clicking Cancel will dismiss the ObjectiveVariableArray dialog and the calling dialog or window will not be altered.

Help Button

Help will display this information.

ObjectiveVariableArray Variable Dialog

The ObjectiveVariableArray Variable dialog is presented when you click a Variable button in the grid of the ObjectiveVariableArray dialog.

- ObjectiveVariableArray Variable |E”E@
Name Location Curmert value i
BMEP@5000 YZ426In aml 0
BMEP@5250 YZA426In xml 0
EMEF@ YZ426In xml 0
BMEP@&5750 Y Z426ln xaml 0 =
BMEF@6000 YZ426In xaml 0
BMEP&6250 YZ426In xaml 0
BMEP@6500 YZ426ln xaml 0
BMEP@6750 YZ426In xml 0
BMEF@7000 YZ426In aml 0
BMEF&7250 YZA426In xml 0
EMEFPE7! YZ4261n xml 0
BMEP@77 YZ426ln xaml 0
BMEF@2000 YZ426In xaml 0
BMEP@8250 YZ426In xaml 0 -

[ oK [ Concel |[ e |

The ObjectiveVariableArray Variable dialog has a list of all VariableSpecifications that are elligible for a ObjectiveVariableArray as well as OK, Cancel and Help buttons.

VariableSpecification List

The VariableSpecification list has Name, Location and Current Value columns. You may click to column heading to sort the list by that column's value. You may select a single
VariableSpecification by clicking a row of the list. You may select multiple contiguous VariableSpecifications by clicking on the first row, then shift-clicking on the last row. You
may select multiple discrete VariableSpecifications by ctrl-clicking on each VariableSpecification. When your selection is complete, click the OK button.

Name Column
Each row of the Name column contains the VariableSpecification name.
Location Column
Each row of the Location column contains the name of the FileSpecification that contains the VariableSpecification.
Current Value Column
Each row of the Current Value column contains the current value of the variable associated with the VariableSpecification.
OK Button

Clicking OK will validate the information you entered. If valid, the ObjectiveVariableArray Variable dialog will be dismissed and the calling dialog or window will be updated with
the information you entered. If invalid, you will be presented with an error dialog and the ObjectiveVariableArray Variable dialog will remain.

Cancel Button
Clicking Cancel will dismiss the ObjectiveVariableArray Variable dialog and the calling dialog or window will not be altered.

Help Button

Help will display this information.

IndependentVariableVector Dialog

An IndependentVariableVector is a group of VariableSpecification or constants that are treated as a single variable. The IndependentVariableVector dialog is presented in
response to the following actions:

e Right-click the IndependentVariableVectors Node and select Add from the menu
e Right-click a IndependentVariableVector node and select Change from the menu
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. - IndependentVariableVector |E”E@
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Value =
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[ ok [ Concel |[ e |

The IndependentVariableVector dialog has a textboxes for entering the name and size of the IndependentVariableVector and a grid for specifying the content of the
IndependentVariableVector, as well as OK, Cancel, and Help buttons.

Name

Type a name to be associated with the IndependentVariableVector. This name must be unique among all VariableSpecifications, ObjectiveVariableArray names, and
IndependentVariableVector names.

Row Count
Specify the size of the IndependentVariableVector.
Grid

The grid has a row for each element of the IndependentVariableVector. When a new IndependentVariableVector is created, its row count is 0, so the grid will empty. Once a
non zero value is specified, the grid will be populated with the number of rows specified by the row count. Each row consists of a row number column, a value column and a
column of Variable buttons for selecting the associated VariableSpecifications.

Row Number Column

The row number column contains the row number of each row of the grid.

Value Column

This column displays the constant or VariableSpecification associated with each IndependentVariableVector value. It is initialized to the constant 0 and when it contains a
constant, it may editted. If you change a row to a VariableSpecification by clicking the associated Variable button, the value may not be editted. If a VariableSpecification is
chosen, its initial value is used; if running the model changes the value, the changed value is ignored.

Variable Button Column

Clicking one of the Variable buttons presents the IndependentVariableVector Variable dialog where you can select one or more VariableSpecifications to fill the value
column. After selecting a VariableSpecification, the button for the row changes to a Constant button and the value column for the row may not be editted. Clicking a
Constant button, changes the value back to the constant 0 and the value column for the row may again be editted.

OK Button

Clicking OK will validate the information you entered. If valid, the IndependentVariableVector dialog will be dismissed and the calling dialog or window will be updated with the
information you entered. If invalid, you will be presented with an error dialog and the IndependentVariableVector dialog will remain.

Cancel Button

Clicking Cancel will dismiss the IndependentVariableVector dialog and the calling dialog or window will not be altered.

Help Button

Help will display this information.

IndependentVariableVector Variable Dialog

The IndependentVariableVector Variable dialog is presented when you click a Variable button in the grid of the ObjectiveVariableArray dialog.

file:///C:/Users/rdh0.OPTIMUM-POWER/AppData/Local/Temp/~hh4255.htm 10/17/2012



DOES Help Page 36 of 92

- IndependentVariableVector Variable "= o= @
Name Location Curmert value
EXP1.5(4) ErtranceDia  YZ426Inaml 0.038
EXP1.5(4) BxitDia YZA426In xml 0.033
EXP1.5(4).Len YZ4261n xml 0915

[ oK [ Concel |[ e |

The IndependentVariableVector Variable dialog has a list of all VariableSpecifications that are elligible for a IndependentVariableVector as well as OK, Cancel and Help buttons.

VariableSpecification List

The VariableSpecification list has Name, Location and Current Value columns. You may click to column heading to sort the list by that column's value. You may select a single
VariableSpecification by clicking a row of the list. You may select multiple contiguous VariableSpecifications by clicking on the first row, then shift-clicking on the last row. You
may select multiple discrete VariableSpecifications by ctrl-clicking on each VariableSpecification. When your selection is complete, click the OK button.

Name Column
Each row of the Name column contains the VariableSpecification name.
Location Column

Each row of the Location column contains the name of the FileSpecification that contains the VariableSpecification.

Current Value Column

Each row of the Current Value column contains the current value of the variable associated with the VariableSpecification.

OK Button

Clicking OK will validate the information you entered. If valid, the IndependentVariableVector Variable dialog will be dismissed and the calling dialog or window will be updated
with the information you entered. If invalid, you will be presented with an error dialog and the IndependentVariableVector Variable dialog will remain.

Cancel Button

Clicking Cancel will dismiss the IndependentVariableVector Variable dialog and the calling dialog or window will not be altered.

Help Button

Help will display this information.

ApplicationModel Dialog

The ApplicationModel contains ModelVariables that may be used by the ApplicationEngineer in the Task and DesignSpace of this ExpertDesign. Each ModelVariable references
a VariableSpecification or ObjectiveVariableArray. The ApplicationModel dialog is displayed when you right-click the ApplicationModel node and select Change from the menu.
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: B3 ApplicationModel =2 Iﬂ !
Name:

Description:

[+ ApplicationModelVariables | Add

[ ok ][ Cancel |[ bep |

The ApplicationModel dialog has textboxes for entering the Name and Description of the ApplicationModel, a tree with an ApplicationModelVariables node and buttons that allow
you to Add, Remove and Change ApplicationModelVariable nodes, as well as OK, Cancel and Help buttons.

Name

This is the name associated with this ApplicationModel. Once saved to the Knowlegebase, this is the name that will appear under the ApplicationModels node in the
Knowledgebase Explorer application.

Description

This is an optional description associated with the ApplicationModel.

ApplicationModelVariables Node
Each ApplicationModelVariable Node that appears under the ApplicationModelVariables node displays the ApplicationModelVariable name.

To add an ApplicationModelVariable node, click the ApplicationModelVariables node if it is not highlighted, then click the Add button. The ApplicationModelVariable dialog is
displayed.

To remove a ApplicationModelVariable node, click the ApplicationModelVariable node you wish to remove, then click the Remove button.

To change an ApplicationModelVariable node, click the ApplicationModelVariable node you wish to change, then click the Change button. The ApplicationModelVariable dialog
is displayed.

OK Button

Clicking OK will validate the information you entered. If valid, the ApplicationModel dialog will be dismissed and the calling dialog or window will be updated with the
information you entered. If invalid, you will be presented with an error dialog and the ApplicationModel dialog will remain.

Cancel Button

Clicking Cancel will dismiss the ApplicationModel dialog and the calling dialog or window will not be altered.

Help Button

Help will display this information.
ApplicationModelVariable Dialog
The ApplicationModelVariable dialog is presented in response to the following actions:

e Right-click the ApplicationModelVariables Node and select Add from the menu
e Right-click a ApplicationModelVariable Node and select Change from the menu
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The ApplicationModelVariable dialog has a list of all VariableSpecifications and ObjectiveVariableArrays that are elligible for the Task and DesignSpace as well as OK, Cancel

and Help buttons.

VariableSpecification List

The VariableSpecification list has Name, Location and Current Value columns. You may click to column heading to sort the list by that column's value. You may select a single
VariableSpecification by clicking a row of the list. You may select multiple contiguous VariableSpecifications by clicking on the first row, then shift-clicking on the last row. You

may select multiple discrete VariableSpecifications by ctrl-clicking on each VariableSpecification. When your selection is complete, click the OK button.

Name Column

Each row of the Name column contains the VariableSpecification name.

Location Column

Each row of the Location column contains the name of the FileSpecification that contains the VariableSpecification.

Current Value Column

Each row of the Current Value column contains the current value of the variable associated with the VariableSpecification.

OK Button

Clicking OK will validate the information you entered. If valid, the ApplicationModelVariable dialog will be dismissed and the calling dialog or window will be updated with the

information you entered. If invalid, you will be presented with an error dialog and the ApplicationModelVariable dialog will remain.

Cancel Button

Clicking Cancel will dismiss the ApplicationModelVariable dialog and the calling dialog or window will not be altered.

Help Button

Help will display this information.

Task Dialog

A Task defines the optimization to be performed on the model. The Task dialog is displayed when you right-click the Task node and select Change from the menu.
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B Tk o ]
Name:

Description:

[ ok [ cancel |[ Hep |

The Task dialog has textboxes for entering the Name and Description of the Task, a tree with a Specifications node and buttons that allow you to Add, Remove and Change
Specification nodes, as well as OK, Cancel and Help buttons.

Name

This is the name associated with this Task. Once saved to the Knowlegebase, this is the name that will appear under the Tasks node in the Knowledgebase Explorer
application.

Description

This is an optional description associated with the Task.

Specifications Node
Each Specification Node that appears under the Specifications node displays the Specification name.
To add a Specification node, click the Specifications node if it is not highlighted, then click the Add button. The Specification dialog is displayed.
To remove a Specification node, click the Specification node you wish to remove, then click the Remove button.

To change a Specification node, click the Specification node you wish to change, then click the Change button. The Specification dialog is displayed.

OK Button

Clicking OK will validate the information you entered. If valid, the Task dialog will be dismissed and the calling dialog or window will be updated with the information you
entered. If invalid, you will be presented with an error dialog and the Task dialog will remain.

Cancel Button

Clicking Cancel will dismiss the Task dialog and the calling dialog or window will not be altered.

Help Button

Help will display this information.

Specification Dialog
The Specification dialog is presented in response to the following actions:

e Right-click the Specifications Node and select Add from the menu
e Right-click a Specification node and select Change from the menu
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The Specification dialog has a tree with ProcessName, Objectives and Constraints nodes and buttons that allow you to Add, Remove and Change subnodes of these nodes, as
well as OK, Cancel and Help buttons.

ProcessName Node

The ProcessName node displays the name of the Process that must run before this Specification is evaluated. When the ReferenceModel contains only one Process, the
ProcessName is automatically set. To change the ProcessName, right-click the ProcessName node and select change from the menu to display the ProcessName dialog.

Objectives Node

To add an Objective node, click the Objectives node if it is not highlighted, then click the Add button. The Objective dialog is displayed.

To remove an Objective node, click the Objective node you wish to remove, then click the Remove button.

To change an Objective node, click the Objective node you wish to change, then click the Change button. The Objective dialog is displayed.
Constraints Node

To add a Constraint node, click the Constraints node if it is not highlighted, then click the Add button. The Constraint dialog is displayed.

To remove a Constraint node, click the Constraint node you wish to remove, then click the Remove button.

To change a Constraint node, click the Constraint node you wish to change, then click the Change button. The Constraint dialog is displayed.

OK Button

Clicking OK will validate the information you entered. If valid, the Specification dialog will be dismissed and the calling dialog or window will be updated with the information
you entered. If invalid, you will be presented with an error dialog and the Specification dialog will remain.

Cancel Button

Clicking Cancel will dismiss the Specification dialog and the calling dialog or window will not be altered.
Help Button

Help will display this information.

ProcessName Dialog

The ProcessName dialog is presented when you Right-click a ProcessName node and select change from the menu.

52 Process ===

Lok J[ conce [ e |

The ProcessName dialog has a list of all Process names defined in the ReferenceRun as well as OK, Cancel and Help buttons.

Process Name List

The Process Name list is a list of Process names defined in the ReferenceRun. Click the Process name to associate with the Specification from which the ProcessName dialog
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was invoked.
OK Button

Clicking OK will validate the information you entered. If valid, the ProcessName dialog will be dismissed and the calling dialog or window will be updated with the information
you entered. If invalid, you will be presented with an error dialog and the ProcessName dialog will remain.

Cancel Button
Clicking Cancel will dismiss the ProcessName dialog and the calling dialog or window will not be altered.
Help Button
Help will display this information.
Objective Dialog
The Objective dialog is displayed in response to the following actions:

e Right-click an Objectives Node and select Add from the menu
e Right-click an Objective Node and select Change from the menu

a-! Objectivel for Specificationl =] B e
ApplicationModelVariable: | v|
Objective type: | Madmize - |
Weight:
Target attribute types: Value

Cost Under

Lower Limit

Floor
Target value;

(Lo [ Concel | b |

The Objective dialog has an ApplicationModelVariable list, an Objective type dropdown, a Weight textbox, a Target attribute types list, a Target value textbox or a Target attributes
grid, as well as OK, Cancel and Help buttons.

Variable List

This is a list of all ApplicationModelVariable names that represent VariableSpecifications that are eligible for Objectives and all ObjectiveVariableArrays. Select the name of the
ApplicationModelVariable you wish to optimize.

Type
This is a dropdown list that specifies the criteria for finding the global optimum: maximize, minimize or match a value.

Weight

Weighting can be applied to each Objective of a multi-Objective design Task. The default Weight value is 1. The Weight can be assigned any real value, and all Objective

Weights are relative to each other. For example, in a two Objective Task assigning Objective one a Weight of 1 and Objective two a Weight of .5 is the equivalent of assigning
Objective one a Weight of 2 and Objective two a Weight of 1.

Target Attribute Types

The Target attribute types is a list of checkboxes that represent additional restrictions on allowable Objective values. You may place any combination of Ceiling, Upper Limit,
Cost Over, Value, Cost Under, Lower Limit, and Floor restrictions on the allowable Objective values.

Ceiling

Checking the Ceiling Target attribute type causes the Target attributes grid to be displayed. An additional row (for an ApplicationModelVariable that represents a
VariableSpecification) or an additional column (for an ApplicationModelVariable that represents a ObjectiveVariableArray) is displayed for the Ceiling value. A Ceiling is a
"hard" limit in that a Objective value that is greater than the Ceiling will not be considered for a possible solution.

Upper Limit

Checking the Upper Limit Target attribute type causes the Target attributes grid to be displayed. Two rows (for an ApplicationModelVariable that represents a
VariableSpecification) or two columns (for an ApplicationModelVariable that represents a ObjectiveVariableArray) are displayed; one for the Upper Limit value and another
for the Upper Limit Cost Over value {UL Cost Over). An upper limit is a "soft" limit in that a Objective value that is greater than the upper limit value will still be considered
for a possible solution except at a reduced weighting as specified by the UL Cost Over value.

Cost Over
Cost Over is a weighting factor that is applied when a Objective value exceeds a target Value. Its default value is 1.

Value
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The Value target attribute type is always selected. You must specify a match value in the Value textbox, Value column of the Target attributes grid, or the Value row of the
Target attributes grid for a Match type Objective. For a Minimize or Maximize Objective, you may specify a match value, which is usually the approximate value you expect
for the Objective.

When Target Values are specified for Maximize and/or Minimize Objectives in a Multi-Objective scenario, the Objective Value could be less than 100% even though all the

targets have been met. This would be caused if a given Objective’s target had been exceeded within the evaluated designs, but was not the best solution because of other
Objectives.

Cost Under

Cost Under is a weighting factor that is applied when an Objective value is less than a target Value. Its default value is 1.

Lower Limit

Checking the Lower Limit Target attribute type causes the Target attributes grid to be displayed. Two rows (for an ApplicationModelVariable that represents a
VariableSpecification) or two columns (for an ApplicationModelVariable that represents a ObjectiveVariableArray) are displayed; one for the Lower Limit value and another
for the Lower LimitCost Under value (LL Cost Under). A lower limit is a "soft" limit in that an Objective value that is less than the lower limit value will still be considered for a
possible solution except at a reduced weighting as specified by the LL Cost Under value.

Floor

Checking the Floor Target attribute type causes the Target attributes grid to be displayed. An additional row (for an ApplicationModelVariable that represents a
VariableSpecification) or an additional column (for an ApplicationModelVariable that represents a ObjectiveVariableArray) is displayed for the Floor value. A Floor is a
"hard" limit in that an Objective value that is less than the Floor will not be considered for a possible solution.

Target Value

The Target Value textbox is displayed if an ApplicationModelVariable that represents a VariableSpecification is selected and only the Value Target Attribute is checked.
Otherwise, the Target Attributes grid is displayed.

A Match Objective type requires a Target Value to define the value that is to be matched. The Target Value can be assigned any real value.

Target Values are optional for Maximize and Minimize Objectives. Multi-Objective Tasks will be better met when realistic Target Values are assigned to Maximize and
Minimize Objectives.

Target Attributes Grid

Target attributes:

Ceiling
Upper Limt | o
UL Cost Over | 1]
Cost Over ' 1
Value ' 0|
Cost Under | 1
Lower Limt | o
LL Cost Under | 1
S .
Target attributes:
RPM Ceiling Upper Limit UL Cost Over  Cost *
) 0] 0| 1] N
5250 0 ol 1)
o o H . |2
5750 | ol 0| 1|
6000 | o 0| 1|
5250 | ol ol 1] =
4 i L4

The Target Attributes grid is displayed if an ApplicationModelVariable that represents a ObjectiveVariableArray is selected or if multiple Target Attribute Types are selected. If
an ApplicationModelVariable that represents a VariableSpecification is selected, the Target Attributes grid has one or more rows for each Target Attribute Type. Otherwise the
Target Attributes grid has one or more columns for each Target Attribute Type.

OK Button

Clicking OK will validate the information you entered. If valid, the Objective dialog will be dismissed and the calling dialog or window will be updated with the information you
entered. If invalid, you will be presented with an error dialog and the Objective dialog will remain.

Cancel Button

Clicking Cancel will dismiss the Objective dialog and the calling dialog or window will not be altered.

Help Button

Help will display this information.
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DesignSpace Dialog

A DesignSpace defines which ApplicationModelVariables to manipulate and how to manipulate them to achieve the Objectives defined in the Specifications that make up the
Task. The DesignSpace dialog is displayed when you right-click the DesignSpace node and select Change from the menu.

[®E DesignSpace || == !
Name:
Description:
- Variables | Add

1+ Constraints

[ ok || conce |[ e |

The DesignSpace dialog has textboxes for entering the Name and Description of the DesignSpace, a tree with Variables and Constraints nodes and buttons that allow you to Add,
Remove and Change subnodes of these nodes, as well as OK, Cancel and Help buttons.

Name

This is the name associated with this DesignSpace. Once saved to the Knowlegebase, this is the name that will appear under the DesignSpaces node in the Knowledgebase
Explorer application.

Description

This is an optional description associated with the DesignSpace.

DesignSpaceVariables Node
Each DesignSpaceVariable Node that appears under the DesignSpaceVariables node displays the DesignSpaceVariable name.
To add a DesignSpaceVariable node, click the DesignSpaceVariables node if it is not highlighted, then click the Add button. The DesignSpaceVariable dialog is displayed
To remove a DesignSpaceVariable node, click the Variable node you wish to remove, then click the Remove button.

To change a DesignSpaceVariable node, click the DesignSpaceVariable node you wish to change, then click the Change button. The DesignSpaceVariable dialog is
displayed.

Constraints Node
To add a Constraint node, click the Constraints node if it is not highlighted, then click the Add button. The Constraint dialog is displayed.
To remove a Constraint node, click the Constraint node you wish to remove, then click the Remove button.

To change a Constraint node, click the Constraint node you wish to change, then click the Change button. The Constraint dialog is displayed.

OK Button

Clicking OK will validate the information you entered. If valid, the DesignSpace dialog will be dismissed and the calling dialog or window will be updated with the information
you entered. If invalid, you will be presented with an error dialog and the DesignSpace dialog will remain.

Cancel Button

Clicking Cancel will dismiss the DesignSpace dialog and the calling dialog or window will not be altered.

Help Button

Help will display this information.

DesignSpaceVariable Dialog

A DesignSpaceVariable defines how to manipulate an ApplicationModelVariable to achieve the Objectives defined in the Specifications that make up the Task. The
DesignSpaceVariable is presented in response to the following actions:

e Right-click a Variables Node and select Add from the menu
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e Right-click a Variable Node and select Change from the menu

- DesignSpaceVariable @
ApplicationModelVariable: | - |
Type: |Real -

Cument value:

Minimum value: 1]

=

Maximum value:

@ Continuous
Round to:

71 Incremet by:

[ ok ][ Cancel |[ tep |

The DesignSpaceVariable dialog has an ApplicationModelVariable list, a Type dropdown, a Current Value box, Minimum and Maximum value textboxes, Continuous, Round to,
and Increment by radio buttons, Round to and Increment by textboxes, and OK, Cancel and Help buttons.

Variable List

This is a list of all ApplicationModelVariable names that represent VariableSpecifications that are eligible for DesignSpaceVariables. Select the name of the
ApplicationModelVariable you wish to manipulate.

Type Dropdown

The Type dropdown specifies the value type of the DesignSpaceVariable. Supported types include Real, Integer and Binary. Real is any real numeric value. Integer is any
integer numeric value. Binary variables have the value of 0 or 1.

Current Value Box

This displays the current value of the selected ApplicationModelVariable.

Minimum Value Textbox

This is the minimum value for the selected ApplicationModelVariable which limits the size of the Design space

Maximum Value Textbhox

This is the maximum value for the selected ApplicationModelVariable which limits the size of the Design space
Continuous Radio Button
Checking this option means that the DesignSpaceVariable may assume any value from the Minimum to the Maximum value.

Round to Radio Button and Textbhox

Checking this option means that DesignSpaceVariable values will be rounded to the value specified in the Round to textbox.

Increment by Radio Button and Textbox

Checking this option means that an increment specified in the Increment textbox will be applied. For example, if a Minimum value of -3 and a Maximum Value of 3 and an
Increment of 2, DesignSpaceVariable values of -3, -1, 1, and 3 will be considered.

OK Button

Clicking OK will validate the information you entered. If valid, the DesignSpaceVariable dialog will be dismissed and the calling dialog or window will be updated with the
information you entered. If invalid, you will be presented with an error dialog and the DesignSpaceVariable dialog will remain.

Cancel Button
Clicking Cancel will dismiss the DesignSpaceVariable dialog and the calling dialog or window will not be altered.
Help Button
Help will display this information.
Help will display this information.
Constraint Dialog
The Constraint dialog is presented in response to the following actions:

e Right-click a Constraints Node and select Add from the menu
e Right-click a Constraint Node and select Change from the menu
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o/ Constraint ==
Left side: Operation: Right side:
Mull_Equation [j | Mull_Equation

Edit Left Side... | | Edit Right Side..

[ ok || concel |[ ep |

The Constraint dialog displays the left and right side of the Constraint and has Edit Left Side and Edit Right Side buttons, an Operation dropdown as well as OK, Cancel and Help
buttons.

Edit Left Side Button
After the Edit Left Side button is clicked, the Constraint Side dialog is displayed for the Left Side of the Constraint.

Operation Dropdown

Use the Operation Dropdown to specify the comparison operation to perform between the Left Side and Right Side when evaluating the Constraint. The Operation dropdown
contains symbols for Not Equal, Greater Than, Greater Than Or Equal, Less Than, and Less Than Or Equal.

Edit Right Side Button
After the Edit Right Side button is clicked, the Constraint Side dialog is displayed for the Right Side of the Constraint.
OK Button

Clicking OK will validate the information you entered. If valid, the Constraint dialog will be dismissed and the calling dialog or window will be updated with the information you
entered. If invalid, you will be presented with an error dialog and the Constraint dialog will remain.

Cancel Button
Clicking Cancel will dismiss the Constraint dialog and the calling dialog or window will not be altered.
Help Button

Help will display this information.

Constraint Side Dialog

The Constraint Side dialog is presented in response to clicking the Edit Left Side or Edit Right Side button of the Constraint dialog. The Constraint Side dialog permits you to enter
a mathematical expression consisting of constants, variables and operators.

Constraint Left Side

iz

[0 N |

it i ) ) i )

e e e

Lol o [
[0k [Coneel | [_eb |

The Constraint Side dialog has an Expression edit box, a Numeric button group, an Operator button group, an Editting button group, and OK, Cancel and Help buttons.

Expression Edit Box

The Expression edit box displays the expression that you are editting for the Left Side or Right Side of a Constraint. You may enter information into the expression using the
buttons or the keyboard. The edit box contains a vertical bar cursor (|). Any information you enter appears to the right of the vertical bar. You may also select information by
dragging the mouse over a portion of the edit box. Selected information appears highlighted. If text is selected, a keystroke or button click will replace the selected text.

Numeric Button Group

The numeric button group contains buttons for the digits 0 to 9, decimal point and PI. Use these buttons to enter a constant.

Operator Button Group
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The operator button group contains buttons for addition, subtraction, multiplication, division, exponentiation, and parentheses.

Editing Button Group
The editing button group contains a Clear button, a Backspace button, a Delete Button and a Variable button.
Clear Button
Clicking the Clear button erases all information from the expression edit box.

Backspace Button

Clicking the Backspace button (or the Backspace key) erases one character to the left of the cursor.

Delete Button

Clicking the Delete button (or the Delete key) erases one character to the right of the cursor.

Variable Button

After the Variable selection button is clicked, the Constraint Variable Selection dialog is displayed.

OK Button
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Clicking OK will validate the information you entered. If valid, the Constraint Side dialog will be dismissed and the Constraint will be updated with the information you entered. If

invalid, you will be presented with an error dialog and the Constraint Side dialog will remain.

Cancel Button

Clicking Cancel will dismiss the Constraint Side dialog and the Constraint will not be altered.

Help Button

Help will display this information.

Constraint Variable Dialog

The Constraint Variable dialog is presented in response to clicking the Variable button on the Constraint Side dialog. The Variable Selection dialog has a Cell box and OK and
Cancel buttons. After the Variable Selection dialog is displayed, the Excel worksheet is enabled so you may click the cell that contains the Variable that you wish to enter into the

constraint. Clicking a cell causes the cell address to be placed in the Select DesignSpaceVariable Cell box.

ol Select Variable E=s EoE 5
EXP1.5(4) EntranceDia
EXP1.5{4) ExtDia
EXP1.5(4) Len

[ ok | concd |[ ep |

The Constraint Variable dialog has an ApplicationModelVariable list as well as OK, Help and Cancel buttons.

ApplicationModelVariable List
This is a list of all ApplicationModelVariable names that represent VariableSpecifications that are eligible for the Constraint that you are editting.

OK Button

Clicking OK will dismiss the Constraint Variable dialog and place the selected ApplicationModelVariable name into the Constraint that you are editting.

Cancel Button

Clicking Cancel will dismiss the Constraint Variable dialog and the calling dialog will not be altered.

Help Button
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Help will display this information.

Save ExpertDesign Dialog

An ExpertDesign must be saved to the Knowledgebase before an Iteration for it may be submitted. The Save ExpertDesign dialog is presented in response to the following
actions:

Click File then Save from the main menu

Click the ExpertDesign node, then click Edit then save from the main menu
Click the Save ExpertDesign toolbar button

Right-click the ExpertDesign node then select Save from the menu

I3 Save ExpertDesign E=n =

Name

Location
@ Saveto Knowledgebase

) Savetofile

Save option
@ Create new ExpertDesign
" Replace ExpertDesign

[ QK H Cancel H Help l

The Save ExpertDesign dialog has textboxes for the name and description of the ExpertDesign, a Location radio button group, a save option radio button group as well as OK,
Cancel and Help buttons.

Name

This is the name associated with this ExpertDesign. Once saved to the Knowlegebase, this is the name that will appear under the ExpertDesigns node in the Knowledgebase
Explorer application.

Description

This is an optional description associated with the ExpertDesign.
Location
The location group has a Save to knowledgebase radio button and a Save to file radio button.

Save To Knowledgebase

If this button is checked, the ExpertDesign will be saved to the Knowledgbase. If this is the first time that this ExpertDesign is being saved, you may be prompted for a
Project and for names for the ReferenceRun, ApplicationModel, Task and DesignSpace in separate dialogs.

Save To File

If this button is checked, the ExpertDesign will be saved to a file. You will be prompted for a file name.

Save Option

The save option group has a Create new ExpertDesign radio button and a Replace ExpertDesign radio button.

Create New ExpertDesign

If this button is checked, a new ExpertDesign will be created in the Knowledgebase.

Replace ExpertDesign

If this button is checked, the ExpertDesign will be replaced in the Knowledgebase. This option is only available until the first Iteration is submitted for the ExpertDesign.

OK Button

Clicking OK will dismiss the Save ExpertDesign dialog, and may present more dialogs before saving the ExpertDesign.

Cancel Button

Clicking Cancel will dismiss the Save ExpertDesign dialog without saving the ExpertDesign.
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Help Button

Help will display this information.

Save ReferenceRun Dialog
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An ReferenceRun must be saved to the Knowledgebase before an Iteration for it may be submitted. The Save ReferenceRun dialog is presented in response to the following

actions:

e Click File then Save from the main menu

e Click the ReferenceRun node, then click Edit then save from the main menu
e Click the Save ReferenceRun toolbar button

e Right-click the ReferenceRun node then select Save from the menu

[EX Save ReferenceRun =B
Name

|

Description

Location
@ Saveto Knowledgebase

) Savetofile

Save option

@ Create new ReferenceRun
"1 Replace ReferenceRun

[ QK || Cancel || Help l

The Save ReferenceRun dialog has textboxes for the name and description of the ReferenceRun, a Location radio button group, a save option radio button group as well as OK,

Cancel and Help buttons.

Name

This is the name associated with this ReferenceRun. Once saved to the Knowlegebase, this is the name that will appear under the ReferenceRuns node in the

Knowledgebase Explorer application.
Description
This is an optional description associated with the ReferenceRun.
Location
The location group has a Save to knowledgebase radio button and a Save to file radio button.
Save To Knowledgebase
If this button is checked, the ReferenceRun will be saved to the Knowledgbase.
Save To File
If this button is checked, the ReferenceRun will be saved to a file. You will be prompted for a file name.
Save Option
The save option group has a Create new ReferenceRun radio button and a Replace ReferenceRun radio button.
Create New ReferenceRun
If this button is checked, a new ReferenceRun will be created in the Knowledgebase.
Replace ReferenceRun
If this button is checked, the ReferenceRun will be replaced in the Knowledgebase.
OK Button
Clicking OK will dismiss the Save ReferenceRun dialog, and may present more dialogs before saving the ReferenceRun.

Cancel Button
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Clicking Cancel will dismiss the Save ReferenceRun dialog without saving the ReferenceRun.

Help Button

Save ApplicationModel Dialog
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An ApplicationModel must be saved to the Knowledgebase before an Iteration for it may be submitted. The Save ApplicationModel dialog is presented in response to the following

actions:

Click File then Save from the main menu

Click the ApplicationModel node, then click Edit then save from the main menu
Click the Save ApplicationModel toolbar button

Right-click the ApplicationModel node then select Save from the menu

B3 Save ApplicationModel =||=E)

Name

Description

Location
@ Saveto Knowledgebase
) Savetofile

Save option
@ Create new ApplicationMode!

"1 Replace ApplicationModel

[ QK || Cancel || Help l

The Save ApplicationModel dialog has textboxes for the name and description of the ApplicationModel, a Location radio button group, a save option radio button group as well as

OK, Cancel and Help buttons.

Name

This is the name associated with this ApplicationModel. Once saved to the Knowlegebase, this is the name that will appear under the ApplicationModels node in the

Knowledgebase Explorer application.

Description

This is an optional description associated with the ApplicationModel.
Location

The location group has a Save to knowledgebase radio button and a Save to file radio button.

Save To Knowledgebase

If this button is checked, the ApplicationModel will be saved to the Knowledgbase.

Save To File

If this button is checked, the ApplicationModel will be saved to a file. You will be prompted for a file name.

Save Option

The save option group has a Create new ApplicationModel radio button and a Replace ApplicationModel radio button.

Create New ApplicationModel

If this button is checked, a new ApplicationModel will be created in the Knowledgebase.

Replace ApplicationModel

If this button is checked, the ApplicationModel will be replaced in the Knowledgebase.

OK Button

Clicking OK will dismiss the Save ApplicationModel dialog, and may present more dialogs before saving the ApplicationModel.

Cancel Button
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Clicking Cancel will dismiss the Save ApplicationModel dialog without saving the ApplicationModel.

Help Button

Help will display this information.

Save Task Dialog
A Task must be saved to the Knowledgebase before an Iteration for it may be submitted. The Save Task dialog is presented in response to the following actions:

Click File then Save from the main menu

Click the Task node, then click Edit then save from the main menu
Click the Save Task toolbar button

Right-click the Task node then select Save from the menu

B Save Task ol e

Name

Description

Location
@ Saveto Knowledgebase
) Savetofile

Save option
@ Create new Task

) Replace Task

[ QK H Cancel H Help l

The Save Task dialog has textboxes for the name and description of the Task, a Location radio button group, a save option radio button group as well as OK, Cancel and Help
buttons.

Name

This is the name associated with this Task. Once saved to the Knowlegebase, this is the name that will appear under the Tasks node in the Knowledgebase Explorer
application.

Description

This is an optional description associated with the Task.

Location

The location group has a Save to knowledgebase radio button and a Save to file radio button.

Save To Knowledgebase

If this button is checked, the Task will be saved to the Knowledgbase.

Save To File

If this button is checked, the Task will be saved to a file. You will be prompted for a file name.

Save Option

The save option group has a Create new Task radio button and a Replace Task radio button.

Create New Task

If this button is checked, a new Task will be created in the Knowledgebase.

Replace Task

If this button is checked, the Task will be replaced in the Knowledgebase.

OK Button

Clicking OK will dismiss the Save Task dialog, and may present more dialogs before saving the Task.
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Cancel Button

Clicking Cancel will dismiss the Save Task dialog without saving the Task.

Help Button

Help will display this information.

Save DesignSpace Dialog

A DesignSpace must be saved to the Knowledgebase before an Iteration for it may be submitted. The Save DesignSpace dialog is presented in response to the following actions:

Click File then Save from the main menu

Click the DesignSpace node, then click Edit then save from the main menu
Click the Save DesignSpace toolbar button

Right-click the DesignSpace node then select Save from the menu

. [ Save DesignSpace = Iﬂ
Name

Description

Location
@ Saveto Knowledgebase
" Savetofile
Save option
@ Create new DesignSpace
" Replace DesignSpace

[ QK H Cancel H Help l

The Save DesignSpace dialog has textboxes for the name and description of the DesignSpace, a Location radio button group, a save option radio button group as well as OK,
Cancel and Help buttons.

Name

This is the name associated with this DesignSpace. Once saved to the Knowlegebase, this is the name that will appear under the DesignSpaces node in the Knowledgebase
Explorer application.

Description
This is an optional description associated with the DesignSpace.
Location
The location group has a Save to knowledgebase radio button and a Save to file radio button.

Save To Knowledgebase
If this button is checked, the DesignSpace will be saved to the Knowledgbase.
Save To File
If this button is checked, the DesignSpace will be saved to a file. You will be prompted for a file name.
Save Option
The save option group has a Create new DesignSpace radio button and a Replace DesignSpace radio button.
Create New DesignSpace
If this button is checked, a new DesignSpace will be created in the Knowledgebase.

Replace DesignSpace

If this button is checked, the DesignSpace will be replaced in the Knowledgebase.

OK Button
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Clicking OK will dismiss the Save DesignSpace dialog, and may present more dialogs before saving the DesignSpace.

Cancel Button

Clicking Cancel will dismiss the Save DesignSpace dialog without saving the DesignSpace.

Help Button

Help will display this information.

Optimize Dialog
Optimize submits an Iteration for the ExpertDesign for optimization. If the ExpertDesign is valid, the lterate dialog is presented in response to the following actions:
e Right-click the ExpertDesign node and select Optimize from the menu

e Click Edit then Optimize from the main menu
e Click the Optimize toolbar button

[ Optimize
Cptimize Power (Madmum=30)
Exploration  Refinemert  Local Opts
& &y 2
1 Optimize
Investigation
Ciptimize Power (Maximum=30) @ ASAP (" Momal () BExtensive
Exploration  Refinemert  Local Opts Exploration
0 7 L Monte Caro: @ On () Off
Investigation Initial seed value Initial runs
@ ASAP (" Momal () Extensive 1 400
[ ok |[Cancel |[ bep | || [0k |[ cancel |[ Heb |

The lterate dialog has an Optimize Power panel, an Investigation panel and optionally an Exploration panel as well as OK, Cancel and Help buttons.

Optimize Power Panel

The Optimize Power panel is where the details of the process used to solve in this problem are specified. There are three main values to be specified: Exploration, Refinement
and Local Opts. The power level of an iteration is determined by the Design Level which is the sum of the Exploration and Refinement values. The Design Level cannot
exceed 30. The higher the Design Level the longer the Iteration will take. Also the more Local Opts requested the longer the iteration will require.

Exploration Textbox

Exploration is the level from (0 to 29) for the Design of Experiments (DOE) process. The higher the Exploration level the more likely more local optimums will be evaluated
by the DOE process, and therefore, the more likely the global optimum will be found. Increasing the Exploration number can sometimes increase the iteration time
significantly.

Refinement Textbox

Refinement is the level from (1 to (30 — Exploration)) is the refinement of the value of any local optimums (including the assumed Global optimum). The higher the
Refinement number the more refined the result. Increasing the Refinement number normally does not increase the iteration time significantly.

Local Opts Textbox

Local Opts is the desired number of solutions. When explorations is 0, only one solution can usually be found. The higher the Exploration number usually the more Local
Opts can be found. More Local Opts will increase the iteration time, sometimes significantly.

Investigation Panel

Investigation specifies the relative amount of time to spend on the solution to the problem. The Investigation panel has ASAP, Normal and Extensive radio buttons.

ASAP Radio Button

ASAP specifies that the quickest possible solution to the problem is desired.

Normal Radio Button

Normal specifies that a good solution which may require more time to solve is desired.

Extensive Radio Button

Extensive specifies that the best solution regardless of the time required to solve the problem is desired.

Exploration Panel

When the Exploration number is sufficiently large the DOE process may require a Monte Carlo solution to reduce the overall time required for the iteration. There are two
parameters than can be used to specify the amount of Monte Carlo process: Initial Seed Value and Initial Runs.
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Initial Seed Value Textbox

The initial seed value allows you to generate another iteration with a Monte Carlo solution without changing any other input parameter. This will just start the process from a
different point in the generation of pseudo random numbers used in most computing situations.

Initial Runs Textbox

The Initial runs value allows you to generate a larger DOE process using a Monte Carlo solution. More initial runs will increase the amount of time required to solve the
problem.

OK Button

Clicking OK will submit an Iteration for the ExpertDesign for optimization and dismiss the Optimize dialog.
Cancel Button
Clicking Cancel will dismiss the Optimize dialog without submitting an Iteration for the ExpertDesign.

Help Button

Help will display this information.

Optimize Validation Errors Dialog

The Optimize Validation Errors dialog is presented when you have attempted to submit an Iteration but validation errors have been discovered in the ExpertDesign. The Optimize
Validation Errors dialog may be presented in response to the following actions:

e Right-click the ExpertDesign node and select Optimize from the menu
e Click Edit then Optimize from the main menu
e Click the Optimize toolbar button

- Validation Errors l?‘ E‘-m
Please comect the following ermors and retry the Oplimi

#  Source Severty Description

1 ReferenceRun 16 ReferenceRun must contain at least 1 FileSpecification

2 ReferenceRun 16 ReferenceRun must cortain at least 1 Process

3 ApplicationModel 16 ApplicationModel must contain at least 1 ApplicationModelVariable

4 DesignSpace 16 DesignSpace must contain at least 1 DesignSpaceVariable

5 Task 16 Task must contain at least 1 Specification

[ Ciose || Hep |

The Optimize Validation Errors dialog has Validation Error list and GoTo, Close, and Help buttons.

Validation Error List

The validation error list has a row for each error discovered. Each row has a number column, a source column, a severity column, and a description column.

Number Column

This is simply a sequence number of the error.

Source Column

The source column displays the component name of the ExpertDesign that appears to be in error.

Severity Column

The severity is a numeric value. The higher the value, the more severe the error. Values of 4 or less are considered warnings and do not prevent the Iteration from being
submitted. Values greater than 4 prevent the submission of the Iteration.

Description Column

This is a description of the error.

GoTo
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If you select an error by clicking on a row and click the GoTo button, the edit dialog for the ExpertDesign component in error is displayed. If you update that component and
dismiss the dialog, the row is deleted from the validation error list.

Close

Clicking the Close button dismisses the Optimize Validation Errors dialog and returns to the Design window.

Help Button

Help will display this information.

Knowledgebase Explorer

The Knowledgebase Explorer is launched from the Windows Start Menu. The first time you start the Knowledgebase Explorer after running Setup, it will look like this:

| @ Knowledgebase Explorer |i @

File  Help

[Contents of Design Optimizing Expert System (DOES) on RMD7

Name

-l Active terations

i;
#-f) Knowledgebase PROD (dbDO és"'f’e“h i
ACtI\I’B erations

(] Knowledgebase PROD {dbDOES)

4 n 3

Ready

The Knowledgebase Explorer window or Explorer window consists of a tree view of your DOES installation and a list view of the tree view selection. The tree and the list consist
of nodes that you may click. Left-clicking a node selects and highlights it. Right-clicking a node displays a Menu with actions that are appropriate for the selected node.

Knowledgebase Nodes
System Node
Multi User Access Node
Groups Node
Users Node
Group Node
User Node
Host Node
Schedulers Node
Solvers Node
Scheduler Node
Solver Node
Active lterations Node
Knowledgebase Node
Project Node
ExpertDesigns Node
ReferenceRuns Node
ApplicationModels Node
Tasks Node
DesignSpaces Node
ExpertDesign Node
ReferenceRun Node
ApplicationModel Node
Task Node
DesignSpace Node
Iteration Node

Menu Actions
Clear (ExpertDesign)
Create Group
Create Knowledgebase
Create Scheduler
Create Solver
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Create User

Delete Group

Delete Knowledgebase

Delete Project

Delete Scheduler

Delete Solver

Delete User

Design

Group Properties

New ExpertDesign

New Project

Optimize

Permissions

Progress

Rename (Project)

Shutdown

Start

Status

User Properties

Windows And Dialogs

Create/Change Group Dialog

Create Project Dialog

Create/Change User Dialog

Iteration Progress Window

Iteration Status Window
Iteration Status Summary Tab
Iteration Status Results Tab
Iteration Status Pareto Tab
Pareto Options Dialog

Optimize Dialog

Owner Dialog

Permissions Dialog

Rename Project Dialog

Select Group Dialog

Select User Dialog

User Permissions Dialog

System Node
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The System node is the root node of Explorer. It represents the whole DOES. In a single host installation of DOES without the Multi User Access option, the subnodes of the
System node are the Solvers node, the Active Iterations node, and Knowledgebase nodes. In a Network Supercomputer installation of DOES, the subnodes of the System node

are the Host node, the Active lterations node, and Knowledgebase node.
In a single host installation of DOES with the Multi User Access option, the System node also includes a Multi User Access node.

The menu associated with the System node contains one action: Create Knowledgebase.

Multi User Access Node

If the DOES installation includes the Multi User Access option, the System node includes a Multi User Access subnode. The subnodes of the Multi User Access node are the

Groups node and the Users node.

Groups Node

The Groups node contains a Group node for each Group defined.

The menu associated with the Groups node contains the one action: Create Group.

Users Node

The Users node contains a User node for each User defined.

The menu associated with the Users node contains one action: Create User.

Group Node

A Group node represents a Multi User Access Group. A Group is a set of Users.
The menu associated with a Group node contains the following actions:

e Properties
e Delete

User Node

A User node represents a Multi User Access User. A User is a Microsoft Windows Loginld.

The menu associated with a User node contains the following actions:
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e Properties
e Delete

Host Node

A Host node represents a host or computer where DOES is installed. The subnodes of a Host node are the Schedulers node and the Solvers node.
The menu associated with a Host node contains the following actions:

e Create Scheduler
e Create Solver

Schedulers Node

The Schedulers node contains a Scheduler node for each Scheduler defined for a host. A Scheduler submits the individual runs of an Iteration.

The menu associated with the Schedulers node contains one action: Create Scheduler.

Solvers Node

The Solvers node contains a Solver node for each Solver defined for a host. A Solver executes the individual runs of an Iteration.

The menu associated with the Solvers node contains one action: Create Solver.

Scheduler Node

A Scheduler node represents a Scheduler that is defined for a host. A Scheduler submits the individual runs of an Iteration. If multiple Schedulers are defined and active, multiple
Iterations may be submitting runs concurrently. However, only on Iteration per ExpertDesign may be active at a time.

The menu associated with a Scheduler node contains the following actions:
e Shutdown

e Start
e Delete

Solver Node

A Solver node represents a Solver that is defined for a host. A Solver executes the individual runs of an Iteration. If multiple Solvers are defined and active, multiple Iterations may
be executing runs concurrently. However, only on Iteration per ExpertDesign may be active at a time.

The menu associated with a Solver node contains the following actions:
e Shutdown

e Start
e Delete

Active Iterations Node

The Active Iterations node contains an ExpertDesign node for each Iteration that is running.

The Active Iterations node has no menu actions.

Knowledgebase Node

A Knowledgebase node represents a DOES Knowledgebase. A Knowledgebase is a repository that contains Projects, ExpertDesigns, and Iterations. The Knowledgebase node
contains the root Project nodes, the Projects that have no parent Project.

The menu associated with a Knowledgebase node contains the following actions:

e New Project
e Delete
e Permissions

Project Node

A Project node represents a Project in the Knowledgebase. A Project node may appear under the Knowledgebase node or under another Project node. A Project node contains
an ExpertDesigns node, an ApplicationModels node, an Tasks node, a ReferenceRuns node, and a DesignSpaces node.

The menu associated with a Project node contains the following actions:

New Project

New ExpertDesign
Rename

Delete
Permissions

ExpertDesigns Node
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The ExpertDesigns node appears under a Project node and contains an ExpertDesign node for each ExpertDesign that the Project contains.
The ExpertDesigns node has no menu actions.
ReferenceRuns Node

The ReferenceRuns node appears under a Project node and contains a ReferenceRun node for each ReferenceRun that the Project contains.

The ReferenceRuns node has no menu actions.

ApplicationModels Node

The ApplicationModels node appears under a Project node and contains an ApplicationModel node for each ApplicationModel that the Project contains.

The ApplicationModels node has no menu actions.

Tasks Node

The Tasks node appears under a Project node and contains an Task node for each Task that the Project contains.

The Tasks node has no menu actions.

DesignSpaces Node

The DesignSpaces node appears under a Project node and contains a DesignSpace node for each DesignSpace that the Project contains.

The DesignSpaces node has no menu actions.

ExpertDesign Node
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An ExpertDesign node represents an ExpertDesign and may appear under an ExpertDesigns node or under the Active lterations node. An ExpertDesign node contains an

Iteration node for each lIteration that has been submitted for it.
The menu associated with an ExpertDesign node contains the following actions:

Optimize
Status
Progress
Clear
Design

ReferenceRun Node

A ReferenceRun node represents a ReferenceRun and appears under a ReferenceRuns node.

The ReferenceRun node has no menu actions.

ApplicationModel Node

An ApplicationModel node represents an ApplicationModel and appears under an ApplicationModels node.

The ApplicationModel node has no menu actions.

Task Node

A Task node represents a Task and appears under a Tasks node.

The Task node has no menu actions.

DesignSpace Node

A DesignSpace node represents a DesignSpace and appears under a DesignSpaces node.

The DesignSpace node has no menu actions.

Iteration Node

An lteration node represents an Iteration that has been submitted for an ExpertDesign. An Iteration node appears under the ExpertDesign node that represents the ExpertDesign

from which it was submitted.
The menu associated with an Iteration node contains the following actions:

e Status
e Progress

Menu Actions
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Clear (ExpertDesign)
Create Group
Create Knowledgebase
Create Scheduler
Create Solver
Create User

Delete Group

Delete Knowledgebase
Delete Project
Delete Scheduler
Delete Solver

Delete User

Design

Group Properties
New ExpertDesign
New Project
Optimize
Permissions
Progress

Rename (Project)
Shutdown

Start

Status

User Properties

Clear (ExpertDesign)

The Clear menu action is available at an ExpertDesign node. The Clear menu action deletes all lterations from the selected ExpertDesign.

Create Group

The Create Group menu action is available at the Groups node. The Create Group action displays the Create Group dialog.

Create Knowledgebase
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The Create Knowledgebase menu action is available at the System node. The Create Knowledgebase action invokes the Database Wizard where you may create a new

Knowledgebase.

Create Scheduler

The Create Scheduler menu action is available at a Host node or at a Schedulers node and creates a new Scheduler.

Create Solver

The Create Solver menu action is available at a Host node or at a Solvers node and creates a new Solver.

Create User

The Create User menu action is available at the Users node. The Create User action displays the Create User Dialog.

Delete Group

The Delete Group menu action is available at a Group node and deletes the selected Group.

Delete Knowledgebase

The Delete Knowledgebase menu action is available at a Knowledgebase node and deletes the selected Knowledgebase.

Delete Project

The Delete Project menu action is available at a Project node and deletes the selected Project.

Delete Scheduler

The Delete Scheduler menu action is available at a Scheduler node and deletes the selected Scheduler.

Delete Solver

The Delete Solver menu action is available at a Solver node and deletes the selected Solver.

Delete User

The Delete User menu action is available at a User node and deletes the selected User.
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Design

The Design menu action is available at an ExpertDesign node and invokes Design for the selected ExpertDesign.

Group Properties

The Group Properties menu action is available at a Group node. The Group Properties action displays the Change Group dialog.

New ExpertDesign

The New ExpertDesign menu action is available at a Project node and invokes Design to create a new ExpertDesign.

New Project

The New Project menu action is available at a Knowledgebase node and at a Project node. Clicking New Project presents the Create Project dialog to create a new Project under
the selected node.

Optimize

The Optimize menu action is available at an ExpertDesign node. Clicking Optimize displays the Optimize dialog.

Permissions

The Permissions menu action is available at a Knowledgebase node and at a Project node. Clicking Permissions presents the Permissions dialog to update the Permissions
associated with the selected node.

Progress

The Progress menu action is available at an ExpertDesign node and at an Iteration node. When invoked from an ExpertDesign node, the Progress action displays the
ExpertDesign Progress window. When invoked from an Iteration node, the Progress action displays the Iteration Progress window.

Rename (Project)

The Rename menu action is available at a Project node. Clicking Rename presents the Rename Project dialog to rename the selected Project.

Shutdown

The Shutdown menu action is available at a Scheduler node and at a Solver node. It shuts down the selected Scheduler or Solver.

Start

The Start menu action is available at a Scheduler node and at a Solver node. It starts the selected Scheduler or Solver provided that the DesignEngine Tray Application is running
at the associated Host.

Status

The Status menu action is available at an ExpertDesign node and at an Iteration node. When invoked from an ExpertDesign node, the Status action displays the ExpertDesign
Status window. When invoked from an Iteration node, the Status action displays the Iteration Status window.

User Properties

The User Properties menu action is available at a User node. The User Properties action displays the Change User Dialog.

Knowledgebase Explorer Windows And Dialogs

Create/Change Group Dialog

Create Project Dialog

Create/Change User Dialog

Iteration Progress Window

Iteration Status Window
Iteration Status Summary Tab
Iteration Status Results Tab
Iteration Status Pareto Tab
Pareto Options Dialog

Optimize Dialog

Owner Dialog

Permissions Dialog

Rename Project Dialog

Select Group Dialog

Select User Dialog

User Permissions Dialog

Create/Change Group Dialog
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The Create/Change Group dialog is presented in response to the following actions:

e Right-click the Groups node and select Create Group from the menu
e Right-click a User node and select Create User from the menu

ﬂ. Create Group

=)

MName:

Description:

oK

|[ Concel |[ Heb

The Create/Change Group dialog has a Group tab as well as OK, Cancel and Help buttons.

Group Tab

The Group tab has Group and Users panels.

Group Panel

The Group panel has a name combobox and a description textbox.

Name
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You may type the name of a group into the name combobox. If the Group name does not currently exist, it will be added when you click the OK button. If the Group
name does exist, it will be updated when you click the OK button. If you click the dropdown button, a list of all defined Groups is presented and you may select one to

update.

Description

You may type a description for the Group. The description is optional.

Users Panel

ﬁ Create Group | = ..

0K |[ Cancel |[ Heb

The Users panel has a Users list, an Add button and a Remove button.

Users List

The Users list contains the name of each User that is included in the Group.

Add Button

Clicking the Add button presents the Select User dialog where you may add one or more Users to the Group.
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Remove Button

The Remove button is enabled if a name in the User list has been clicked. Clicking the Remove button removes the selected User name from the Users list and from the
Group.

OK Button

Clicking OK will dismiss the Create/Update Group dialog, and create or update the Group.

Cancel Button

Clicking Cancel will dismiss the Create/Update Group dialog without updating a Group.

Help Button

Help will display this information.

Create Project Dialog
The Create Project dialog is presented in response to the following actions:
e Right-click a Knowledgebase node and select Create Project from the menu

e Right-click a Project node and select Create Project from the menu
e Saving an ExpertDesign

I Create New Project = @

Project name:

Description:

[ ok [ cancel |[ bep |

The Create Project dialog has textboxes for entering the name and description of the new Project as well as OK, Cancel, and Help buttons.
Name

Type the name of the new Project. A name is required. The Project name must be unique among all Projects at the same level.
Description

Type a description for the new Project. The description is optional.
OK Button

Clicking OK will dismiss the Save Project dialog, and create the new Project.
Cancel Button

Clicking Cancel will dismiss the Save Project dialog without creating a new Project.

Help Button

Help will display this information.

Create/Change User Dialog
The Create/Change User dialog is presented in response to the following actions:

e Right-click the Users node and select Create User from the menu
e Right-click a Group node and select Create Group from the menu

file:///C:/Users/rdh0.OPTIMUM-POWER/AppData/Local/Temp/~hh4255.htm 10/17/2012



DOES Help Page 62 of 92

£ Create User

MName: -

Description:

|[] IT Manager

[ Securty Manager
|E| Engineering Manager
[ Knowledge Enginesr
|E Application Engineer

Preference:
() Prefer Knowledge Engineer
(1 Prefer Application Engineer

[ ok |[ Concel |[ bep |

The Create/Change User dialog has a User tab as well as OK, Cancel and Help buttons.

User Tab
The User tab has User and Groups panels.
User Panel
The User panel has a name combobox, a description textbox, a Roles listbox and a preference radio button group.
Name

You may type the name of a User into the name combobox. If the User name does not currently exist, it will be added when you click the OK button. If the User name
does exist, it will be updated when you click the OK button. If you click the dropdown button, a list of all defined Users is presented and you may select one to update.

Description

You may type a description for the User. The description is optional.
Roles ListBox

The Roles listbox contains checkboxes for each possible Role.
Preference Radio Button Group

The Preference radio button group has a radio button for each possible Preference.

Groups Panel

; £ Create User |

Add

Remove

ok |[ cancel |[ Heb |
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The Groups panel has a Groups list, an Add button and a Remove button.

Groups List

The Groups list contains the name of each Group that is included in the User.

Add Button

Clicking the Add button presents the Select Group dialog where you may add one or more Groups to the User.

Remove Button
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The Remove button is enabled if a name in the Group list has been clicked. Clicking the Remove button removes the selected Group name from the Groups list and

from the User.

OK Button

Clicking OK will dismiss the Create/Update User, and create/update the User.

Cancel Button

Clicking Cancel will dismiss the Create/Update User dialog without updating a User.

Help Button

Help will display this information.

Iteration Progress Window

The lteration Progress Window is presented in response to the following action:

e Right-click an Iteration node and select Progress from the menu

.? Iteration F‘rogless - YZ425'Exp[0raﬁon:2_ Refinement=5, Local Opts=2, ASAIE’, (DONE} | — || (=} |
Objective Runs - Cumrent=52
100 [ 60
50
20 /
40 P
60 /
o
c_g. z 30 -
9. 4D @ /
E 20 P
20 10 P
0 0
0 ] 10 15 20 0 10 1h
Time in Hours Time in Hours

The lteration Progress window displays an Objective graph and a Runs graph.

Objective Graph

The Objective graph plots the global optimum objective value against time.

Runs Graph

The Runs graph plots the number of runs submitted against time.

Iteration Status Window

The lteration Status Window is presented in response to the following action:

e Right-click an Iteration node and select Status from the menu
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i Tteration Status - Y2426 Exploration=2, Refinement=5, Local Opts=2, ASAP, (DONE) ==
Action
 Summary | Results |
Base Run Solution 1
| Task — 96% | 100% |
£ Objectivel (Maximize BMEF) | | 96% | 100% |
Maximize BMEP _ | 107829 1083%2|
g DesignSpace. . _ . . . B I
EXP1.5(4).EntranceDia. Real, Min-0.02. Max=005 | |  ooss0| 0039
EXP1.5(4).Len. Real. Min-0.5. Max-1.1 | | 09150 08141
# Objective Charactenistics Range

The lteration Status screen displays the results of a single Iteration. It has a Title Bar, Menu, a Summary Tab, zero or more Result Tabs and zero or more Pareto Analysis Tabs.
Title Bar

The title bar describes which lteration is being displayed. It shows the name of the ExpertDesign, Exploration Value, Refinement Value, Local Opts Value, Speed value, Initial
Seed value (if Monte Carlo was used), Initial Runs (if Monte Carlo was used) and the status of the Iteration.

Menu

Action
Pareto Analysis...
Copy

Export to Excel...
Export to File...

Show

Exit

The lteration Status Menu consists of 6 menu items: Pareto Analysis, Export to Excel, Export to File, Copy, Show and Exit. The lteration Status Menu is also available as a
right click from the Iteration Status grid or from a Pareto Analysis grid.

Pareto Analysis Menu Item

The Pareto Analysis menu item is visible if the current optimization has more than one Objective and the current Iteration has more than 5 Solutions. Clicking on the Pareto
Analysis item of the Iteration Status menu presents the Pareto Options dialog where you may select the X and Y Objectives for Pareto Analysis. When you click OK on the
Pareto Options dialog, a Pareto Analysis tab is added to the Iteration Status Window.

Export to Excel Menu Item

Clicking on the Export to Excel item of the Iteration Status starts an instance of Microsoft Excel, creates an Excel Workbook with on Sheet and pastes the contents of the
current Iteration Status Window into the Sheet.

Copy Menu Item

Clicking on the Copy item of the Iteration Status menu copies the current Iteration Status window contents to the Windows Clipboard as a set of tab delimited values. You
may then paste into another application such as Notepad, Word or an instance of Excel.

Show Menu Item

Clicking in a Column that represents the Base Run or a Solution, then clicking on the Show menu item of the ExpertDesign Status presents the Run dialog which can run
the Base Run or Solution.

Exit Menu Item

Clicking on the Exit item of the Iteration Status menu closes the Iteration Status Window.
Iteration Status Summary Tab
Iteration Status Results Tab

Iteration Status Pareto Tab
Pareto Options Dialog

Iteration Status Summary Tab

The Summary Tab displays the results of an Iteration in a hierarchical tabular format. It has a grid consisting of rows and columns that are described below. If no other tab is
applicable to the Iteration, the Summary Tab is not displayed; only the grid is displayed.

file:///C:/Users/rdh0.OPTIMUM-POWER/AppData/Local/Temp/~hh4255.htm 10/17/2012



DOES Help Page 65 of 92

Tteration Status - YZ426 Explaration=2, Refinement=5, Local Opts=2, ASAP, (DONE) ==
Action
Summary | Results|
Base Run Solution 1
| Task — 96% | 100% |
£ Objectivel (Maximize BMEF) | | 96% | 100% |
Maximize BMEP _ | 107829 1083%2|
g DesignSpace. . . . . B I
EXP1.5(4).EntranceDia. Real, Min-0.02. Max=005 | |  ooss0| 0039
EXP1.5(4).Len. Real. Min-0.5. Max-1.1 | | 09150 08141
# Objective Charactenistics Range

Rows
The Iteration Status window has a number of collapsible rows.

Task Row

The Task row displays the weighted average of each Objective of the run. All Objective values range from 0% (worst case) to 100% (best case). The better the solution, the
higher the Objective.

Objective Rows

Each Objective row displays the value of the Objective component of the Objective.

Objective Value Rows

Each Objective Value row contains the cell value after evaluating with the DesignSpaceVariable values from the DesignSpace rows.

Variable Rows

Each Variable row contains the cell value associated with the DesignSpaceVariable that was used to obtain the value in the associated Objective Value rows.

Objective Characteristic Rows

5 Objective Charackeristics || Range|
= Objective 1 (Maximize BMEF) | | |
Maximum Points Average | | 10.9332 |
Mt Foints eerage [ | 604
BT e
Maximize BMEP@5000 | 5{}!}0 11.9284 | 11.2658 |
Maximize BMEP@250 [ s2%0| 121678 120583
Maximize BMEP@5500 | 5500 12.3567 | 123744
TN TN TN TN T T T T T TN TN
Maximize BMEP@10750 [07s0|  estrr| 785
_Maximize BMEP@11000 :‘IH}I}D_ 6.3374 | 7.3443 |
= Solution Gradienis By_\l"a'iable | | | (ri/d\f_
= EXP1.5(4).EntranceDia ] | 1860848
= EXP1.5(4) Len 0.203759

There are Minimum and Maximum Objective value rows as well as a Solution Gradient row for each DesignSpaceVariable. A Solution Gradient is the partial derivative of an
Objective value with respect to a DesignSpaceVariable value.

Columns

The first column contains the Row Titles. The first data column is the Base Run, and the subsequent columns are the various solutions found, in descending order by Objective
value. Only the solutions that were found will be displayed not the number requested.

Base Run Column

The Base run is the run produced by the starting values.

Solution N Column

Each solution is listed in descending order by Objective value. Only the solutions that were found will be displayed which may be less the number requested.

Iteration Status Results Tab

A Result Tab is produced for each Match Objective that is an Array. A Result Tab has a Graph and a Legend that consists of one line for the Base Run and lines for each
Solution.

Iteration Status Pareto Tab

A Pareto Analysis Tab is displayed after you click the OK button on the Pareto Options dialog. A Pareto Analysis tab is a grid of rows and columns and a graph that may be
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exported to an Excel sheet.

.;}1” Iteration Status - Sheetl Exploration=4, Refinement=1, Local Opts=20, Normal, (DONE)
Action
Summary Pareto Analysis
| Maich Minimize = | GooRaio | GearTrainWidth | i ) =
oo, | etvalue-z)| Pecetde | Perceis |
! 15625 | 20,0535 oz o
T 25,0000 | 401070 | 100% | 100% |
Base Fun | 6.2500 | 200535 | | 100% | e |
Solution 4 | 6.8289 | 206901 | 59% | a7% | |
Solution 3| 69231 | 232366 | 75 | 84%| true |
Solution 1| 69271 23,5549 | 82 | 82 | e |
Solution 2 | 6.9304 | 28,1704 100% | 59% | e |
Solution 5 | 6.9744 | 21.4859 | ' 93% | false |
Solution 3| 6979 241916 | 79% false |
Solution 6 | 69375 259423 | 70% | false |
Solution 10 | 69175 275338 | 5 false |
Solution 8| 6.9263 286473 | 57 false |
Solution 14 | 69758 29,1254 55% | false |
Solution 7 | 69333 | 297620 | 51% | false |
Solution 12 | 69259 | 07163 47 false |
Solution 11| 69233 313535 87| as | false | —
Soluion 15 69479 | 327858 | 68% | 3| fabe | |

Grid
Rows
The first row of the Pareto Analysis Tab consists of Column Headings.

The next two rows of the Pareto Anaysis Tab contain the Minimum and Maximum value for each column.

After the Maximum row, the Pareto Analysis Tab displays rows for Solutions that are on the Pareto Frontier in order from best Y value to the worst Y value as determined
by the Y percentile value.

After the Pareto Frontier rows, the Pareto Analysis Tab displays rows for Solutions that are not on the Pareto Frontier in order from best Y value to the worst Y value as
determined by the Y percentile value.

Columns
The first two columns of the Pareto Anaysis Tab contain X and Y Objective values.
The next two columns of the Pareto Anaysis Tab contain X and Y Objective percentile rankings.
After the percentile ranking columns, the Pareto Analysis Tab displays error column(s) for Match Objectives.

Finally, the Pareto Analysis Tab displays a column that indicates whether a particular row represents a Solution that is on the Pareto Frontier.

Graph
Fareto Analysis
12 i~2 - Frontier
o : W - MNon-Frontier
L 2 W = Base Run
E 1
= ) F [ e Limit \weight, To=5

o by E g
E 6 1 [V =i Limit Durability, From=8
g L
g 4

2

0

2 4 6 10 12 14

Weight

The Pareto Graph plots Frontier, Non-Frontier and Base Run points for the selected Objectives. In addition, it plots reference lines for any limits, bands or match values
specified by the Objectives. The graph includes a legend entry for each set of points that includes a checkbox that toggles the visibility of the associated set of points.

Pareto Options Dialog
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The Pareto Options dialog is presented in response to clicking the Pareto Analysis menu item from the Iteration Status Window. The Pareto Options dialog has an X Objective
listbox and a Y Objective listbox as well as OK, Cancel and Help buttons.

. a- Pareto Options (= IEI |

o

-
Minimize GearTrain\Width, Targetvalue=20 _v_J |

oK | Cancel | Hebp |

X and Y Objective Listboxes

The X and Y Objective listboxes include all Objectives that are in the current Iteration. Select the Objective for the X and Y axes of the Pareto Analysis and click the OK button.
The dialog will not permit you to select the same Objective for both the X and Y axis.

OK Button

Clicking the OK button dismisses the Pareto Options dialog and displays a Pareto Analysis tab.

Cancel Button

Clicking the Cancel button dismisses the Pareto Options dialog and does not create a Pareto Tab.

Help Button

Help will bring up this information.

Optimize Dialog

' Optimize
Cptimize Power (Maxdmum=30)
Exploration  Refinemert  Local Opts
o - 6 5 2
& Optimize
42 Investigation
Optimize Power (Maximum=200) @ ASAP (" Momal () Extensive
Exploration  Refinement  Local Opts Exploration
u 7 L Monte Caro: @ On () Off
Investigation Initial seed value Initial runs
@ ASAP (" Momal () Extensive 1 400
o) () ) || () () )

After clicking the Optimize button on the Multi-Objective-OPT dialog, the Optimize dialog is presented. The Optimize dialog has an Optimize Power panel, an Investigation panel
and optionally an Exploration panel as well as OK, Cancel and Help buttons.

Optimize Power Panel

The Optimize Power panel is where the details of the process used to solve in this problem are specified. There are three main values to be specified: Exploration, Refinement
and Local Opts. The power level of an Iteration is determined by the Design Level which is the sum of the Exploration and Refinement values. The Design Level cannot
exceed 30. The higher the Design Level the longer the Iteration will take. Also the more Local Opts requested the longer the Iteration will require.

Exploration Textbox

Exploration is the level from (0 to 29) for the Design of Experiments (DOE) process. The higher the Exploration level the more likely more local optimums will be evaluated
by the DOE process, and therefore, the more likely the Global Optimum will be found. Increasing the Exploration number can sometimes increase the Iteration time
significantly.

Refinement Textbox

Refinement is the level from (1 to (30 — Exploration)) is the refinement of the value of any local optimums (including the assumed Global Optimum). The higher the
Refinement number the more refined the result. Increasing the Refinement number normally does not increase the Iteration time significantly.

Local Opts Textbox

Local Opts is the desired number of solutions. When explorations is 0, only one solution can usually be found. The higher the Exploration number usually the more Local
Opts can be found. More Local Opts will increase the Iteration time, sometimes significantly.

Investigation Panel

Investigation specifies the relative amount of time to spend on the solution to the problem. The Investigation panel has ASAP, Normal and Extensive radio buttons.

ASAP Radio Button
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ASAP specifies that the quickest possible solution to the problem is desired.

Normal Radio Button

Normal specifies that a good solution which may require more time to solve is desired.

Extensive Radio Button

Extensive specifies that the best solution regardless of the time required to solve the problem is desired.

Exploration Panel

When the Exploration number is sufficiently large the DOE process may require a Monte Carlo solution to reduce the overall time required for the Iteration. There are two
parameters than can be used to specify the amount of Monte Carlo process: Initial Seed Value and Initial Runs.

Initial Seed Value Textbox

The initial seed value allows you to generate another Iteration with a Monte Carlo solution without changing any other input parameter. This will just start the process from a
different point in the generation of pseudo random numbers used in most computing situations.

Initial Runs Textbox

The Initial runs value allows you to generate a larger DOE process using a Monte Carlo solution. More initial runs will increase the amount of time required to solve the
problem.

OK Button

Clicking OK will submit an Iteration for the ExpertDesign for optimization and dismiss the Optimize dialog.

Cancel Button

Clicking Cancel will dismiss the Optimize dialog without submitting an Iteration for the ExpertDesign.

Help Button
Help will bring up this information.

Owner Dialog

The Owner dialog is presented in response to the following actions

e Click the Change button on the Permissions dialog.

I Select Owner

=) ECR >3

Select owner for Project YZ426
& Everyone

£ GROUP

6 GROUPZ

7 USER1

B USER2

[ ok [ cance |[ Heb |

The Owner dialog has an Owner list as well as OK, Cancel, and Help buttons.

Owner List

The owner list contains one row for each Group and User name. Clicking a row selects it. A selected row appears highlighted.

OK Button

Clicking OK will dismiss the Owner dialog, and update the pending Owner of the node. The Owner of the node will be updated when you click the OK button on the
Permissions dialog.

Cancel Button

Clicking Cancel will dismiss the Owner dialog without updating.

Help Button
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Help will display this information.

Permissions Dialog
The Permissions dialog is presented in response to the following actions:

e Right-click a Knowledgebase node and select Permissions from the menu
e Right-click a Project node and select Permissions from the menu

) Permissions For Knowledgebase (=S
Owner; i & Everyone i| Change... |
Group or User names:
€ Everyone

Add | Bemove

Pemissions for Everyone

= [
L'i

Full control
View

Access
[7] Inherit from parent
[ ok ][ Cancel |[ tep |

The Permissions dialog has an Owner box with a Change button, a Group or User names list with Add and Remove buttons, a Permissions panel, an Inherit from parent
checkbox as well as OK, Cancel, and Help buttons.

Owner

The Owner box displays the current owner of the Knowledgebase or Project. The owner is a User or Group and always has full control of the node. When the Knowledgebase
is create, its owner is automatically assigned to the special built-in Group named Everyone. When a Project is created, its owner is automatically assigned to the current
Windows Loginld.

Change Button
Click the Change button presents the Owner dialog where you may change the node's owner.
Group Or User Names List

The Group or User names list contains a row for each Group and User name that has Permissions defined for this node. Clicking a row selects it and updates the Permissions
panel. A selected row appears highlighted.

Add Button

The Add button is enabled if the Inherit from parent checkbox is unchecked. Clicking the Add button presents the User Permissions dialog where you may add Permissions for
a Group or User that is not listed in the Group or User names list.

Remove Button
The Remove button is enabled if the Inherit from parent checkbox is unchecked. Clicking the Remove button removes the selected Group or User Permissions from this node.
Permissions Panel

The Permissions panel has Grant and Deny checkboxes for Full Control, View, and Access. The checkboxes are enabled if the Inherit from parent checkbox is unchecked.
The Permissions panel displays the Permissions associated with the selected Group or User. Deny Permissions always take precedence over Grant Permissions.

Full Control Checkboxes

The Full control checkboxes are enabled if the Inherit from parent checkbox is unchecked. Full control implies both View and Access Permissions. Checking or unchecking
a Full control checkbox also causes the associated View and Access checkboxes to be checked or unchecked. Conversely, unchecking a View or Access checkbox will
also uncheck the associated Full control checkbox if it was checked.

View Checkboxes

View Permission means that the User or Group may see the node and any sub-Folders or sub-Projects of the node, but no other contents unless Access Permission is also
granted.

Access Checkboxes

Access Permission means that the User or Group may see and edit the contents of the node.
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Inherit From Parent Checkbox

When Inherit from parent is checked, Permissions are inherited from parent node of this node and this dialog displays the inherited Permissions. You may not modify the
Permissions unless you uncheck Inherit from parent. The Add button, Remove button, Grant and Deny checkboxes are disabled. Whenever you uncheck Inherit from parent,
you are given the option to copy the inherited Permissions. If you do not copy the inherited Permissions, you start with no User or Group Permissions.

OK Button
Clicking OK will dismiss the Permissions dialog, and update the Permissions associated with the node.
Cancel Button
Clicking Cancel will dismiss the Permissions dialog without updating any Permissions.
Help Button
Help will display this information.
Rename Project Dialog
The Rename Project dialog is presented in response to the following action:

e Right-click a Project node and select Rename from the menu

. & Rename Project |E”E@

Project name:

V2426

Description:

Lok || cancel |[ Heb |

The Rename Project dialog has textboxes for entering the name and description of the new Project as well as OK, Cancel, and Help buttons.

Name

When the Rename Project dialog is first presented, this is the current name of the Project. Type a new name for the Project. A name is required. The Project name must be
unique among all Projects at the same level.

Description

When the Rename Project dialog is first presented, this is the current description of the Project. Type a new description for the Project. The description is optional.

OK Button

Clicking OK will dismiss the Rename Project dialog, and update the Project.

Cancel Button

Clicking Cancel will dismiss the Rename Project dialog without updating the Project.

Help Button

Help will display this information.

Select Group Dialog

The Select Group dialog is presented in response to the following action:

e Click the Add button on the Groups panel of the Create/Add User dialog.
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ﬂ. Select Group | = |@
Group Id Description
Everyone 1 Built4n group c...
GROUP1 3
GROUPZ 4

[ ok |[ Concel [ Hep |

The Select Group dialog has a Group list as well as OK, Cancel, and Help buttons.

Group List

The Group list has a row for each Group of which the User is not a member. You select a group by clicking on it. Once selected, a Group row is highlighted. You may select
multiple groups by ctrl- or shift-clicking them.

OK Button
Clicking OK will dismiss the Select Group dialog, and update the User.
Cancel Button

Clicking Cancel will dismiss the Select Group dialog without updating the User.

Help Button

Help will display this information.

Select User Dialog

The Select User dialog is presented in response to the following action:

e Click the Add button on the Users panel of the Create/Add Group dialog.

G Select User [E=5 E5H 5
User Id Descri... Privile.. Prefer..
USER1 & [Thar KE

USERZ & ITMar KE

[ ok |[ Concel [ Hep |

The Select User dialog has a User list as well as OK, Cancel, and Help buttons.

User List

The User list has a row for each User of which the Group is not a member. You select a User by clicking on it. Once selected, a User row is highlighted. You may select
multiple Users by ctrl- or shift-clicking them.

OK Button

Clicking OK will dismiss the Select User dialog, and update the Group.

Cancel Button

Clicking Cancel will dismiss the Select User dialog without updating the Group.

Help Button
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Help will display this information.

User Permissions Dialog

The User Permissions dialog is presented in response to the following action:

e Click the Add button on the Permissions dialog.

) Permissions For Knowledgebase == |
Group and User names:

£ GROUP2

£ USER1

£ USERZ

Selected Group or User name:

GROUP1

Permissions for GROUP1

Full corntrol

View

Access [

[ ok || Conce |[ Hep |

The User Permissions dialog has a Group and User names list, a Selected Group or User box, a Permissions panel as well as OK, Cancel, and Help buttons.

Group And User Names List

The Group or User names list contains a row for each Group and User name that has Permissions defined for this node. Clicking a row selects it and updates the Selected
Group or User box. A selected row appears highlighted.

Selected Group Or User Box

The selected Group or User box displays the name of the selected Group or User as a visual aid to identify the Permissions that you are adding.

Permissions Panel

The Permissions panel has Grant and Deny checkboxes for Full Control, View, and Access. The checkboxes are enabled if the Inherit from parent checkbox is unchecked.
The Permissions panel displays the Permissions associated with the selected Group or User. Deny Permissions always take precedence over Grant Permissions.

Full Control Checkboxes

The Full control checkboxes are enabled if the Inherit from parent checkbox is unchecked. Full control implies both View and Access Permissions. Checking or unchecking

a Full control checkbox also causes the associated View and Access checkboxes to be checked or unchecked. Conversely, unchecking a View or Access checkbox will
also uncheck the associated Full control checkbox if it was checked.

View Checkboxes

View Permission means that the User or Group may see the node and any sub-Folders or sub-Projects of the node, but no other contents unless Access Permission is also
granted.

Access Checkboxes
Access Permission means that the User or Group may see and edit the contents of the node.

OK Button

Clicking OK will dismiss the User Permissions dialog, and add the selected Group or User and the associated Permissions to the pending Permissions of the node. The
Permissions of the node will be updated when you click OK on the Permissions dialog.

Cancel Button

Clicking Cancel will dismiss the User Permissions dialog without updating.
Help Button

Help will display this information.

Examples

DOES provides a number of samples that demonstrate DOES interoperability with other applications (ANSYS, Virtual Engines). Files for these samples are loaded into the
common application data folder (usually C:\ProgramData) at subfolder OPTIMUM Power Technology\DOES\Samples.

ANSYS Example
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Restore Workbench Project From Sample Archive
Prepare DOES ReferenceRun
Prepare DOES ApplicationModel
Prepare DOES Task
Prepare DOES DesignSpace
Save DOES ExpertDesign

Virtual Engines Example
Prepare Virtual Engines Batch Run
Submit Virtual Engines Batch Run
Prepare DOES ReferenceRun
Prepare DOES ApplicationModel
Prepare DOES Task
Prepare DOES DesignSpace
Save DOES ExpertDesign

ANSYS Example

This example shows how to optimize an ANSYS Workbench project with DOES. DOES interfaces with the ANSYS Parameter Manager to change and observe values. The
example finds the dimensions Example files for this example may be found in the common application data folder (usually C:\ProgramData) at subfolder
OPTIMUM Power Technology\DOES\Samples\ANSYS14.

(@ A Model, Static Structural - Mechanical [ANSYS Mechanical] [E=m=R=)
File Edit View Units Tools Hel =/ Solve ¥ e (] [A] ] - Wiorksheet 1

| || @] ¥ u” B4 &~ W in

24 "R ODDR @5 TAR Q@R QENE O

] F’ Show Vertices % Wireframe | B Edge Coloring = A4~ A~ A~ A~ /f_v. A || =0 Thicken Annotations T Show Mesh 2k Show Coordinate

.]Model| Ei/Com:.tn.ﬂ':ﬁon Geometry | E"jVir{uaETopu!ogy | [ai] Syrmmetry | &, Remote Point | 1B Connections | 1 Mesh Numbering | [& Solution Combinal

B[] Static Structural (A5)
: ‘/?_ﬂ Analysis Settings
= Pressure
/B, Fixed Support
=,/ Solution (A6)
: J[:D Solution Information
,/0 Equivalent Stress
,/Q Total Deformation

Control |Enabled
=l Lighti

Ambient 0.1
Diffuse |06
Specular |1

Colar

i
0 0.01 ()
I 0 s Y M
0.005
[]
e’“"-

G y A Print Preview » Report Preview/ |

Press F1 for Help |Lﬁ Mo Messages |No'Sefecﬁon |Me’(l?c {m, kg, N, s, V, A] Degrees ra /A

Optimizing the sample ANSYS Workbench project with DOES consists of the following steps:

Restore Workbench Project From Sample Archive
Prepare DOES ReferenceRun

Prepare DOES ApplicationModel

Prepare DOES Task

Prepare DOES DesignSpace

Save DOES ExpertDesign

Restore Workbench Project From Sample Archive

The first step is to restore the Block Workbench project from the DOES Samples. Start ANSYS Workbench and select File then Restore Archive... from the Workbench menu.
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N T ——— —
P View Tools Units Help
| ] Mew Ctrl+ ect o Refresh Project Update Project | @ Project 0 Compact Mode
fi= open.. ctii+0
[  save ctrl+s
ﬂ Save As...

E Save to Repository...

m Open from Repository. ..

§ Send Changes to Repesitory
&% GetChanges from Repository
& Launch EKM Web Client...

ﬁ] Import...
B8 archive...
T Restore Archive... I

Scripting 3

ﬂ Export Report...
1C:\.. \Documents\DOES Examples ANSYS 14'\Block\Blodk. wbpj

Exit ctri+Q

ANSYS Workbench responds with the Select Archive To Restore dialog. Navigate to the DOES sample folder at
C:\ProgramData\OPTIMUM Power Technology\DOES\Samples\ANSYS14 and click Block.wbpz. Click the "Open" button.

[ = = Bl
6' Select Archive fo Restore m

£ .
@le 1o gromiata OPTIMUM Power Technology\DOESsamplesyANSYS 1 B Rl | AR I

Organize = Mew folder = - @
. Microsoft Help = MName Date modified Type
I, OPTIMUM Power Technology
A DOES
. Logs

A Blockwbpz 6/28/20127:34 AM  ANSYS v

. Samples
. ANSYS514
1) Global-OPT
o Logs
. Multi-Objective-OPT
., OPTMATLABInterface

. PreEmptive Solutions

|

[ Start Menu - 4 [0 e | *

File name: - [Azchive(*.wbpz;";zip;*.tar.gz] - ]

el e

ANSYS Workbench responds with a Save As dialog. Navigate back to the DOES sample folder C:\ProgramData\OPTIMUM Power Technology\DOES\Samples\ANSYS14 if
necessary and click the Save button.
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-
6. Save As

TO

C:\ProgramDatai OPTIMUM Power Technology\DOES\Samples\ ANSYS14

~| 43 || Search ansysis

ol

Organize = MNew folder

. IsolatedStorage *
L McAfee
1 Microsoft

Name

Mo items match your search.

. Microsoft Help
. OPTIMUM Power Technology
., DOES

[}

1 Logs
. Samples
| ANSYS14

Date medified

= @

Type

. Global-OPT - LI}

File name:  Block.whbpj

Save as type: | Workbench Project Files (*.wbpj)

“ Hide Folders [ Save

] [

Cancel ]

ANSYS Workbench restores the Archive to Block.wpbj and displays the Project Schematic when complete.

Page 75 of 92

-
M\ Block - Workbench

peonal=le

File  View Tools Units Help

Schematic

|E| Analysis Systems |
Design Assessment

@ Fluid Flow- BlowMolding (POLYFLOW)
K3 Fluid Flow - Extrusion (POLYFLOW)

3 Fluid Flow (FLUENT)

3 Fluid Flow {POLYFLOW)

wﬁlx

2 & EngreeringData E

= 3 i) Geometry CA
[ HarmonicResponse e
&4 1cEnaine = @ Madel v
@ Linear Buckling 5 a Setup ~/ 4
L S § |8 soluton. Y 4
m Modal {Samcef) 7 @ Resuls N
Random Vibration i
t —>8 .?ﬂ Parameters -

nﬂ] Response Spectrum

@ Rigid Dynamis

@ Static Structural

@ Static Structural {Samcef)
ﬂ Steady-State Thermal
Thermal-Electric

ﬂ Transient Structural

!E Transient Thermal
Component Systems

Model, Static Structural

[pd Parameter Set

Custom Systems
Design Exploration

|7

View All [ Customize. ..

|_]Mew [F Open... [l save [l save As... | ﬁ]lmport... | <y Reconnect ;& Refresh Project  +F Update Project :;f Uﬁda_heﬂlﬁesgnlgmr:é '| (B Project 0Corrrpact Mode

| Update All Design Points i

; Ready

= Show Progress | &iShon 2Messages | .|

%

Close the ANSYS Workbench.

Prepare DOES ReferenceRun

Start Expert Design.
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&P Design Optimizing Expert System (DOES) = [
File Edit GoTo Help
Hddg >
- |d=0
- Name=
- Description=
- Created=5/11/2011 3:26:06 PM
- Updated=5/11/2011 3:26:06 PM
- ReferenceRun
- ApplicationMode!
- Task
[#- DesignSpace

Ready

The first step in creating an Expert Design model is to create a ReferenceRun. The ReferenceRun is a definition of all the files, variables within each file, and processes that make

up your model. Creation of a ReferenceRun is a Knowledge Engineer task and requires knowledge of the file layouts and processes that make up your model. Right-click on the
ReferenceRun node and select Change from the menu. The ReferenceRun dialog is displayed.

'£3 ReferenceRun oo e

Name:

Description:

[#}- File Specifications

- Processes

- FileAssignments

1+ Vectors and Arays e
ObjectiveVarable Arays =

IndependentVarableVectors

[ ok [ Concel |[ Hep |

Right-click on the FileSpecifications node in the ReferenceRun dialog and select Add from the menu. The FileSpecification dialog is displayed.
! o) FileSpecification
Name:
Description:
Location: Browse
File format: [ v]

& VarableSpecifications

[ ok ][ cancel |[ tep |

Click the Browse button, navigate to the DOES sample folder C:\ProgramData\OPTIMUM Power Technology\DOES\Samples\ANSYS14 and select Block.wbpj as the location.
The FileSpecification dialog will fill in the FileSpecification name, location and format for you. Right click on the VariableSpecifications node in the FileSpecification dialog and
select Add from the menu. The ANSYS Parameters dialog is displayed after a short interval 30-60 seconds. This wait occurs on the first DOES access to an ANSYS Workbench

project because DOES needs to run ANSYS to extract and cache the ANSYS Parameter definitions from the project. Subsequent accesses to the ANSYS parameters are from
the DOES cache and occur instantaneously.
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7 =y =Ty
ol AMSYS Parameters @Eﬂ

Parameters:

|:| Pressure Magnitude=5 [Fa]
-] Width=5

=[] Output Parameters

[ Equivalent Stress Maimum
“-[[] Total Deformation Maimum

Selected parameters:

(oK [ Concel |[ e |

The ANSYS Parameters dialog displays a tree view of Input and Output parameters. Click the checkboxes on the Height, Length and Width Input Parameter nodes. Click the
checkbox on the Output Parameters node to select all the Output Parameters. Your Variable Selection dialog should look like this:

P =1 k|
ol AMSYS Parameters @Eﬂ

Parameters:

|:| Pressure Magnitude=5 [Fa]
Width=5

Qutput Parameters

Equivalent Stress Madmum
[¥] Total Deformation Maodmum

Selected parameters:

[¥] Equivalent Stress Maximum
[¥] Height=8

[#] Length=50

Total Deformation Maximum
Width=5

[ ok [ Concel |[ tep |

Click the OK button to return to the FileSpecification dialog which should look like this:

- ——
ol FileSpecification eI

Mame: élockwbpj

Description: i

Location:  C:\ProgramData"OPTIMUM Power Technology \DOES"Samples  ANSYS 14 \Block wbpj I
File format: | ANSYS 14 Workbench Database -]

(=8 \VarableSpecifications
Equivalent Stress Maxdmum
Height
Length
Total Deformation Madmum

[ oK ][ Concd |[ Hep |

Click the OK button to return to the ReferenceRun dialog which should look like this:
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-
¥ ReferenceRun

Description: i

Name:  Blockwbpj ReferenceRun

File Specifications
ook vt

=

(=~ Processes
- Block whpj
File Assignments
[=- Vectors and Amays
-- ObjectiveVarable Arays

[ Variable Speciications

[ Independent\VariableVectors

[ ok J[ concd |[ e |
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The DOES ANSYS Parameter Manager interface has filled in all the ReferenceRun specifications with a few mouse clicks! Note that, in addition to the FileSpecification, the
DOES ANSYS Parameter Manager interface has filled in the Name and Process. Feel free to explore the ReferenceModel nodes by double clicking them. When you are ready to

continue, dismiss all ReferenceRun dialogs to return to the main Design Window.

Prepare DOES ApplicationModel

The next step is to create the ApplicationModel. An ApplicationModel is a set of Variables used for a specific application of DOES. Creation of an ApplicationModel is a

Knowledge Engineer task. Right-click on the ApplicationModel node and select Change from the menu to display the ApplicationModel dialog.

-
B3 ApplicationModel

o [ [ |

Description: i

Name:  Blockwbpj ApplicationModsl

[#- ApplicationModelVariables

oK [ Cancel |[ bep |

Note that the DOES ANSYS Parameter Interface interface has supplied a name for the ApplicationModel. Right-click the ApplicationModelVariables node on the ApplicationModel
dialog and select Add from the menu to display the ApplicationModelVariable dialog. Scroll to the bottom of the list of VariableSpecifications. Click Exp1.S(4).EntranceDia. Shift-

click Exp1.S(4).Len and BMEP. The dialog will look like this:

-
o ApplicationModelVariable

Name

Equivalent Stress Mad...

Total Defomation Maxd...
Width

Location Curmert value

467614352221E-10

5

[ok [ concel [ bep |
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Click OK to return to the ApplicationModel dialog.

B3 ApplicationModel

Description:

Mame: Block whbpj }\pplicaﬁon Modei

Height
Length

=W acpication Model Vanabies

Equivalent Stress Madmum

Total Deformation Maximum

[ ok [ cancel |[ Hep |

Click OK to close the ApplicationModel dialog.

Prepare DOES Task

Now it is time to create the Task for this ExpertDesign. Creation of a Task is an Application Engineer task. The Task is where you define the Objectives of an ExpertDesign. Right-
click on the Task node and select Change from the menu to display the Task dialog.

Task
Name:

Description:

=)

[#- Specifications

[ ok [ cance |[ e |

Type Minimize Deformation and Stress as the Task name. Click the Specifications node and click the Add button to display the Specification dialog.

-
ol Specificationl

[ESFECE)

;- ProcessName=Block wbpj
Chbjectives

Properties

Constraints

Change

(oK [ concel |[ e |

Page 79 of 92

Note that the Process has been filled in already because the ReferenceRun contains only one Process. If the ReferenceRun had contained multiple Processes, you would have
been required to select the Process node, click the Change button and select the Process for this Specification. Click the Objectives node and click the Add button. The Objective

Dialog is displayed.
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o/ Objectivel for Specificationt
ApplicationModelVariable: |

Objective type: I Madmize
Weight: 1
Target attribute types: [¥] Value
[ Cost Under
[ Lower Limit
[T] Aoor
Target value; i

[ ok J[ cance [ e |

Select Equivalent Stress Maximum as the ApplicationModel variable and select Minimize as the Objective type. Your dialog will look like this:

[ = - N
ol Objectivel for Specificationl @E‘ﬂ

ApplicationModelVariable: IEqui\raIem.Smess Maximum v|
Objective type: I Minimize - |
Weight: ‘I-
Target attribute types: [] Ceiling

[ Upper Soft Limit

[ Value
Target value;

(oK [ Cancel |[ Hep |

-

: B
ol Specificationl = |:[El ﬁ

- Processhame=Block wbpj Add

=) Objectives

Minimize Equivalent Stress Madmum

Mirimize Total Deformation Maximum

5 Change
(- Properties
[#- Constraints

(oK [ concel |[ e |

Click OK to return to the Task dialog. Your Task dialog will look like the following:

~

-
Task

Name: I'uiinimizé I.]t.a*o.rrnat.ion and S-tréss

Description: i

Eemove:

[E=YECR
Add
[ Bemove |

[ oK [ Concel |[ e |

LY

Click OK to close the Task dialog.

Prepare DOES DesignSpace

Page 80 of 92

Click OK to return to the Specification dialog, then create another Objective to Minimize Total Deformation Maximum. Your Specification dialog will look like the following:

Now it is time to create the DesignSpace for this ExpertDesign. Creation of a DesignSpace is an Application Engineer task. The DesignSpace is where you define the variables to
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vary to achieve the Objectives that you defined in the Task. Right-click on the DesignSpace node and select Change from the menu to display the DesignSpace dialog.

T Dsarpors e

Name:

Description:

Add

oK [ cancel ][ Help |

Type Vary Width Height and Length as the DesignSpace name. Click the Variables node and click the Add button to display the DesignSpaceVariable dialog.

P =
ol DesignSpaceVariable @

ApplicationModelVariable: | v]
Type: | Fieal v]
Cument value: |

Minimum value: ]

Maximum value: 1]

@ Continuous
7 Round to:

() Incremert by:

[ ok ][ Cancel |[ bep |

A

Select Width as the ApplicationModel variable and type 4 as the Minimum value and 10 as the Maximum value.

ol DesignSpaceVariable @

-

ApplicationModelVariable: | Width -
Type: | Fieal v]
Cument value: |5

Minimum value: 4

Maximum value: 10

@ Continuous
7 Round to:

() Incremert by:

[ ok ][ cancel |[ bep |

%

Click OK to return to the DesignSpace dialog and repeat selecting Height as the ApplicationModel variable, 6 as the Minimum value and 10 as the Maximum value, then finally
with Length as the ApplicationModel variable, 30 as the Minimum value and 70 as the Maximum value. The DesignSpace dialog will look like this:
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i B
@ DesignSpace E@Iﬁ

Mame: \-';ar_','-Wi&th Heigﬁt aﬁa .Lengih

Description:

Eemove:

& | ergih, Real, Min=30, Mx=70 T

- Constraints

ooy
i)
=1
=
i}
by
o
=
5
I
LK
(=]

[ oK [ Concel |[ belo |

%

Click OK to close the DesignSpace dialog.

Save DOES ExpertDesign

The ExpertDesign must be saved to the Knowledgebase before it can be run. Right-click the ExpertDesign node and click Save from the menu. The Save ExpertDesign dialog will
be displayed. Type ANSYS Block as the Name.

& ~

= Save ExpertDesign E@g
Name
AMSYS Block
Description

Location
@ Saveto Knowledgebase
() Savetofile

Save option
@ Create new ExpertDesign
() Replace ExperDesign

[ oK ][ Gancel ][ bep |

Click the OK button. The Select Project dialog will be displayed.

I Select Project

Lookin: § Knowledgebase PROD (dbDOES)

Name Id

scect | [ Bnd.. |[ Gancel [ bep |

Click the New Project button (circled). The Create New Project dialog will be displayed. Type ANSYS as the Project name.
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-
I3 Create New Project ==

Project name:
ANSYS|

Description:

Lok J[ cancel |[ e |

Click the OK button. The Select Project dialog will be updated. Click the Select button on the Select Project dialog. Click the OK button on the Save ReferenceRun, Save
ApplicationModel, Save Task and Save DesignSpace dialogs. The save will take a short interval (30-60 seconds) as DOES invokes ANSYS while it validates the ExpertDesign.
When complete, the DOES Design window updates ExpertDesign Id and Name.

Virtual Engines Example

This example shows how to prepare a Virtual Engines model, a YZ426 engine, to run under DOES. We will attempt to maximize BMEP over a sweep of RPMs by varying the

length and diameter of a section of the exhaust pipe. Example files for this example may be found in the common application data folder (usually C:\ProgramData) at subfolder
OPTIMUM Power Technology\DOES\Samples\VirtualEngines.

You should follow the instructions in this tutorial to re-create these files as the files contain information that may be specific to your particular Automated Design or
Virtual Engines setup.

Preparing a Virtual Engines model to run under DOES consists of the following steps:

Prepare Virtual Engines Batch Run
Submit Virtual Engines Batch Run
Prepare DOES ReferenceRun
Prepare DOES ApplicationModel
Prepare DOES Task

Prepare DOES DesignSpace
Save DOES ExpertDesign

Prepare Virtual Engines Batch Run

You must first prepare a Virtual Engines batch run. This example assumes that you have imported the Virtual Engines YZ426 sample. Load this sample and its TestProcedure
into Virtual Engines or Automated Design.

Click Tools then Submission options from the menu to display the Submission Options dialog.
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% Automated Design - PROD0O

dilala] ¢|vlono s g £

File Edit View Units Tools GoTo Window Help

Tree View of Engine Design

D=2

Flow Diagram

Deserl (21 Submission Options
Motes

Sirnulg General 1 Host ] Notification]
- Fuel :
Speed \General Submizzion Options
Stabili | | Animate
Referd ] Run-Cylinder
-~ &mbief wicle-Cylinder

- Equati

Meszhi | Cycle-Engine

m

TN

S TETEY AET

CCvLl -

CFDModels
CheckWalves
Configuration
.- Crankcases
- Cylinders
Discalves
-- Ends

Refery
-+ Thrott |
... Engine _| Debug-Meshing X
i fr e e e we oes o E]
Descr| Select Al ‘ Select None ‘ é L]
.. Lasthd Ereae
.. Last Diagnostics (=R
Mates Cloge ‘ Reset ‘ Save As Default m Severity | Description
Actual’ 1 4| Fipe EXP1 Area discontinuity detected between
Arnbierts 2 4| Pipe INP2 Area dizcontinuity detected between
-- Branches 3 41 &mbignt INTATM wvalues not found in TestProce
.. Catalysts 4 4| Ambient EXHATM values not found in TestProc

K 2

m

i_:ieady.

[ Fipe ExP1 Area i:lisc:ontinuity detected between sections 3 and 4.

Click the Batch checkbox in the General Submission Options list so it is checked and click the Close button to close the Submission Options dialog.

Click File then Submit from the menu. The Batch Submission dialog is displayed because you had checked the Batch checkbox in the Submission Options dialog.

Bk submion

Command file name:[YZ426

Engine/TF file name:]YZ42BIn.me

Result file name:{YZ4260ut xml

Ok | Lancel ‘

Help ‘

Browse...
Browse...
Browse...

Type YZ426 as the Command file name, YZ426In as the Engine/TP file name and YZ4260ut as the Result file name and click the OK button. Virtual Engines creates the

command and Engine/TP files and displays a confirmation dialog:

Automated Design - PROD0O

[ 0 b Batch run created at C:\Program Files

WY (E6)AUTOMATEDDESIGN\DATANYZA26.bat

Submit Virtual Engines Batch Run

You now need to run the YZ426.bat command file that was created. Open a DOS command prompt and orient to the Virtual Engines DATA folder. Type YZ426 and press Enter.
This runs a batch Virtual Engines simulation and creates results at YZ4260ut.csv.
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E® Administrator: Ci\Windows\systern32\cmd.exe

C:sProgram Files (x86>“AutomatedDesign“DATA>YZ426

C:sProgram Files (x86>“AutomatedDesign“DATA>"C:“Program Files (x86>“AutomatedDes
ignsSBIN325Simulate . .exe" sbatch setpfile “"C:sProgram Files (x86>~AUTOMATEDDESIGH
DATANYZ426In.xml" srfile "C:“\Program Files (xB6>~AUTOMATEDDESIGN~DATA~YZ4260ut.
pem 1"

:snProgram Files (x86>“AutomatedDesign~DATA>_

You now have a set of files from which to create a DOES model.

Prepare DOES ReferenceRun

In this example, DOES will vary the length and diameter of exhaust pipe section 4 in order to maximize BMEP.

Start Design.

% Design Optimizing Expert System (DOES) =
File Edit GoTo Help

1d=0

Name=
Description=
Created=5/11/2011 3:26:06 FM
Updated=5/11/2011 3:26:06 PM

#|- ReferenceRun

; ApplicationMode!

Task
- DesignSpace

&

Ready

Page 85 of 92

The first step in creating a DOES model is to create a ReferenceRun. The ReferenceRun is a definition of all the files, variables within each file, and processes that make up your
model. Creation of a ReferenceRun is a Knowledge Engineer task and requires knowledge of the file layouts and processes that make up your model. Right-click on the

ReferenceRun node and select Change from the menu. The ReferenceRun dialog is displayed.

A ReferenceRun = ||_E_|_|
Name:

Description:

@ File Specifications B Add

Processes

FileAssignments

Vectors and Amays

+- ObjectiveVarableAmays
ndependentariableVectors

[ ok || Goncel || Hep
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Right-click on the FileSpecifications node in the ReferenceRun dialog and select Add from the menu. The FileSpecification dialog is displayed.

. ol FiBeS";pec'.?ﬁcaﬁun'

Name:

Description:

Location:

File format: [

& VarableSpecifications

(oK ][ Cancel |[ ek |

Page 86 of 92

Click the "Browse" button and select YZ426In.xml from the Virtual Engines or Automated Design DATA folder as the location. The FileSpecification dialog will fill in the

FileSpecification name, location and format for you. Right click on the VariableSpecifications node in the FileSpecification dialog and select Add from the menu. The Virtual
Engines Variables dialog is displayed.

: o Virtual Engines Variables

== )

Variables:
[ Engine

-[[] TestProcedurs
-[[] Resutts

[0k [ Concel |[ el |

The Virtual Engines Variables dialog displays a tree view of the Engine, TestProcedure and Results and is similar to the tree view that the Virtual Engines Design application or
the Automated Design Knowledge Engineering Interface application. Expand the Engine, Pipes, EXP1, Sections and Section(4) nodes. Click the checkboxes on the
EntranceDiameter and Length nodes. Expand the Results node and click the checkbox on the BMEP node. Your Virtual Engines Variables dialog should look like this:
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" a2l Virtual Engines Variables ==

Variables:

£-[7] Resutts

BMEP

BSCO

BSFC

BSHC

BSNO

Charging Efficiency
Cycle Count

Cycle Time

Delivery Ratio
FMEP

IMEP

Peak Pressure
Peak Pressure Angle

R e e g i e g B

DO0000000000E

m

‘Selected varniables:

[¥] EXP1.5{4).Entrance Dia=3.80000000E-02
[¥] EXP1.5(4).Len=9.15000000E-01

[¥] BMEP

[¥] BMEP@5000

ml_ﬁM.EE@E!%@
£

1 | ¥

Lok [ Concel |[ el |

Click the OK button to return to the FileSpecification dialog which should look like this:

g Filegpec;;ﬁcaﬁnn'
Name: YZ476In sl
Description: i

File format: [Virtual Engines File -]

Location:  C:\Program Files {86} Automated Design \ DATANYZ4261n xml Browse:

BMEF@5000
BMEF@5250
BMEP@5500 =
BMEP@5750
EMEP@6000
EMEP@6250
EMEP@6500
EMEP@6750

[ ok [ cancel |[ Hep |

<]

Click the OK button to return to the ReferenceRun dialog which should look like this:

E3 ReferenceRun
Name: YZ476In xml ReferenceRun
Description: i

—I- FileSpecifications

Add
& I

[+ Variable Specifications

- Processes

- YZ426In el

- FileAssignments

I- Vectors and Amays

: ObjectiveVarable Arays
‘- BMEP

IndependentVarableVectors
L RPM

0k || Cancel |[ Heb
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The Virtual Engines interface to DOES has filled in all the ReferenceRun specifications with a few mouse clicks! Note that, in addition to the FileSpecification, the Virtual Engines
interface has filled in the Name and Process, created an ObjectiveVariableArray and created an IndependentVariableVector for you. The IndependentVariableVector RPM is
required for the definition of the ObjectiveVariableArray. The ObjectiveVariableArray BMEP will be used as your Objective later. The Process defines how to run a simulation and
will be used by the DesignEngine when you submit Iterations. Feel free to explore these nodes by double clicking them. When you are ready to continue, dismiss all

ReferenceRun dialogs to return to the main Design Window.
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Prepare DOES ApplicationModel

Page 88 of 92

The next step is to create the ApplicationModel. An ApplicationModel is a set of Variables used for a specific application of DOES. Creation of an ApplicationModel is a

Knowledge Engineer task. Right-click on the ApplicationModel node and select Change from the menu to display the ApplicationModel dialog.

i

Description: i

Name:  YZ426inxml ApplicationModel

[+ ApplicationModelVariables

[ oK [ Cancel |[ e |

Note that the Virtual Engines interface has supplied a name for the ApplicationModel. Right-click the ApplicationModelVariables node on the ApplicationModel dialog and select
Add from the menu to display the ApplicationModelVariable dialog. Scroll to the bottom of the list of VariableSpecifications. Click Exp1.S(4).EntranceDia. Shift-click Exp1.S(4).Len

and BMEP. The dialog will look like this:

ol A licationModelVariable

Name

EMEP@8500
BMEF@8750
EMEP&35000
BMEP@&3250
BEMEP&3500
BMEP&3750
BMEP@10000
BMEP@10250
BMEP@10500
BMEP@10750
BMEF@&11000
EXP1.5(4) EntranceDia

EXP1.5(4).Len

Location

YZ426In anl
YZ426In xml
YZ4261n xml
YZ426In xml
YZ426In xaml
YZ426In 2l
YZ426In xaml
YZ426In xml
YZ426In anl
YZ426In xml
YZ4261n xml
YZ428In aml
24261 xmi

Curmert value

112871

10.99372
10.65151
10.25581
9896797
9427976
8.841544
8.210592
7.544347
6.917661
6.337423

BMEP ObjectiveVarableAray

m

[ ok [ cancel |[ bei

Click OK to return to the ApplicationModel dialog.

B2 ApplicationModel
Name:  YZ42Binxml ApplicationModel
Description: i
= ApplicationModelVariables Add
= EXF1.5(4) Entrancelia
- EXP1.5(4).Len
.. BMEP 1

[ ok || conce |[ Hep |

Click OK to close the ApplicationModel dialog.
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Prepare DOES Task

Now it is time to create the Task for this ExpertDesign. Creation of a Task is an Application Engineer task. The Task is where you define the Objectives of an ExpertDesign. Right-
click on the Task node and select Change from the menu to display the Task dialog.

Tk = e )

Name:

Description:

[+ Specifications Add

[ ok [ cance |[ e |

Type Maximize BMEP as the Task name and Virtual Engines Task as the description. Click the Specifications node and click the Add button to display the Specification dialog.

o Specificationl ===
ProcessName=YZ426In xanl
- Objectives

- Properties

- Constraints Chnee

[ ok [ Cancel [ bep |

Note that the Process has been filled in already because the ReferenceRun contains only one Process. If the ReferenceRun had contained multiple Processes, you would have

been required to select the Process node, click the Change button and select the Process for this Specification. Click the Objectives node and click the Add button. The Objective
Dialog is displayed.

5./ Objectivel for Specification === =)
ApplicationModelVariable: | v|
Objective type: | Madmize - |
Weight: 1
Target attribute types: (] Value

[ Cost Under
[ Lower Limit
|[Z] Floor
Target value;
(oK ][ concel J[ beb |

Select BMEP as the ApplicationModel variable and select Maximize as the Objective type. Your dialog will look like this:
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Page 90 of 92
[l Objectivel tar Specthcationd === s
ApplicationModelVariable: |BMEF -]
Objective type: | Madmize - |
Weight: 1
Target attribute types: [#] Value
[ Cost Under
[ Lower Limit
|[Z] Floor
Armay option: @ Lwerage
() Maximum
(™) Minimum
(™) Range
Target value:
(oK [ concel |[ el |

Click OK to return to the Specification dialog, then click the OK to return to the Task dialog. Your Task dialog will look like the following:

Bl Task =
Name: Maximize BMEP

Description: .\u"lr.tual Engines Task

Specifications

ProcessName=YZ426ln i

ik

[ ok [ cance |[ e |

Click OK to close the Task dialog.

Prepare DOES DesignSpace

Now it is time to create the DesignSpace for this ExpertDesign. Creation of a DesignSpace is an Application Engineer task. The DesignSpace is where you define the variables to
vary to achieve the Objectives that you defined in the Task. Right-click on the DesignSpace node and select Change from the menu to display the DesignSpace dialog.

T Dsarpors e
Mame:

Description:

.&dd

[ oK [ Gancel |[ bep |

Type Vary Exhaust Section 4 Length and Diameter as the DesignSpace name and Virtual Engines DesignSpace as the description. Click the Variables node and click the Add
button to display the DesignSpaceVariable dialog.
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- v !
ol DesignSpaceVariable M

ApplicationModelVariable: |

Type: | Fieal v]
Cument value: | i
Minimum value: ]

Maximum value: 1]

@ Continuous
7 Round to:

() Incremert by:

[ ok ][ Cancel |[ bep |

A

Select EXP1.S(4).EntranceDia as the ApplicationModel variable and type .02 as the Minimum value and .05 as the Maximum value. Note that all values are expressed in meters
because the Virtual Engines files store all length values in meters.

1 gl bﬁigniSpace\.fariabie ..
ApplicationModelVariable: | EXP1.5(4) EntranceDia ~|
Type: |Real v]
Cument value: |0.038
Minimum value: 0z
Maximum value: 05

@ Continuous

) Round to:

() Incremert by:

[0k [ Concel |[ e |

Click OK to return to the DesignSpace dialog and repeat selecting EXP1.S(4).Len as the ApplicationModel variable, .5 as the Minimum value and 1.1 as the Maximum value. The
DesignSpace dialog will look like this:

(] i)aigliSpace

Name:

e

\-"ar_',; Exﬁaust Séction 4 Lengtiﬂ and Diameter
Description: .\u"lr.tua| Engines D.esignSi:uace

Variables

EXP1.5(4) EntranceDia, Real, Mi
EXF1.5(4) Len, Real, Min=0.5.

Add
Bemove
Change

g

[0k [ concel |[ e |

Click OK to close the DesignSpace dialog.

Save DOES ExpertDesign

The ExpertDesign must be saved to the Knowledgebase before it can be run. Right-click the ExpertDesign node and click Save from the menu. The Save ExpertDesign dialog will
be displayed. Type YZ426 as the Name and Virtual Engines ExpertDesign as the Description.
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...BSME.xpedﬂsign EI (=} :
Name
YZ426

Description
Virtual Engines Expert Design|

Location
@ Saveto Knowledgebase
() Savetofile

Save option
@ Create new ExpertDesign
" Replace ExpertDesign

[ ok [ coneel |[ Hep |

Click the OK button. The Select Project dialog will be displayed.

. I3 sSelect P.rnject EI@ .
Lookin: ) Knowledgebase PROD (dbDOES) & l:‘@| i
Name Id Create Date e

| Bnd.. ][ Cancel |[ Help |

Click the New Project button (circled). The Create New Project dialog will be displayed. Type YZ426 as the Project name.

B Create New Project =

Project name:
YZ426

Description:

Lok || cancel |[ Heb |

Click the OK button. The Select Project dialog will be updated. Click the Select button on the Select Project dialog. Click the OK button on the Save ReferenceRun, Save
ApplicationModel, Save Task and Save DesignSpace dialogs.
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