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ICONICS LICENSE AGREEMENT

YOU SHOULD CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS!

Opening and using the enclosed software for any purpose indicates your acceptance of the terms and conditions of this license agreement. If you do
not agree with them you should return all software, documentation and copy protection keys within seven days of shipment unopened and your money
will be refunded.

ICONICS provides this program and licenses its use in the United States, Puerto Rico, or internationally. You assume the responsibility for the
selection of the program to achieve your intended results, and for the installation, use and results obtained from this program.

LICENSE
You are granted a personal license to use this program under the terms stated in this Agreement. You may: 1) Install and use the program on a single
machine. 2) Make a single archival back-up copy of the program for the sole purpose of supporting your use of the single program on a single
machine. 3) You may not use, copy, modify, or transfer the program, or transfer any copy, in whole or in part, except as expressly provided in this
license, or with a written contractual agreement with ICONICS, Inc.

TERM
The license is effective until terminated. It will terminate if you fail to comply with any term or condition of this Agreement. You agree, upon such
termination, to destroy the program and all copies that were made from it and to promptly return any copy protection key(s) to ICONICS.

LIMITED WARRANTY

ICONICS WARRANTS THE CD-ROM OR PHYSICAL DISKETTES, ON WHICH THE PROGRAM IS FURNISHED, AND PHYSICAL
DOCUMENTATION TO BE FREE OF DEFECTS IN MATERIALS AND WORKMANSHIP UNDER NORMAL USE FOR A PERIOD OF NINETY (90)
DAYS FROM THE DATE OF DELIVERY TO YOU AS EVIDENCED BY YOUR RECEIPT. THIS PROGRAM IS PROVIDED *AS IS” WITHOUT
WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF TITLE,
NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. THE ENTIRE RISK AS TO THE QUALITY AND
PERFORMANCE OF THE PROGRAM IS WITH YOU. SHOULD THE PROGRAM PROVE DEFECTIVE, YOU ASSUME THE ENTIRE COST OF ALL
NECESSARY SERVICING, REPAIR, OR CORRECTION.

ICONICS SPECIFICALLY DISCLAIMS ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED TO, IMPLIED
WARRANTIES OF TITLE, NON-INFRINGEMENT, MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. IN PARTICULAR, WITH
RESPECT TO ANY PARTICULAR APPLICATION, USE OR PURPOSE, IN NO EVENT SHALL ICONICS INC. BE LIABLE FOR ANY OTHER
COMMERCIAL DAMAGE, INCLUDING BUT NOT LIMITED TO SPECIAL, INCIDENTAL, CONSEQUENTIAL OR OTHER DAMAGES. ICONICS DOES
NOT WARRANT THAT THE FUNCTIONS CONTAINED IN THE PROGRAM WILL MEET YOUR REQUIREMENTS OR THAT THE OPERATION OF
THE PROGRAM WILL BE UNINTERRUPTED OR ERROR FREE.

LIMITATION OF REMEDIES
ICONICS’ entire liability and your exclusive remedy shall be the replacement of any CD-ROM or diskette not meeting ICONICS’ “Limited Warranty”
which is returned to ICONICS with a copy of your receipt within the warranty period. The remedy for breach of this warranty shall be limited to
replacement and shall not encompass any other damages including but not limited to loss of profit, special, incidental, consequential, or other similar
claims arising out of the use or inability to use such program even if ICONICS has been advised of the possibility of such damages, or for any claim by
any other third party.

GENERAL
This Agreement will be governed by the laws of the Commonwealth of Massachusetts. Should you have any questions concerning this Agreement, you
may contact ICONICS in writing at:

ICONICS, Inc.
100 Foxborough Boulevard
Foxborough, MA 02035

You acknowledge that you have read this agreement, understand it and agree to be bound by its terms and conditions. You further agree that it is the
complete and exclusive statement of the Agreement between you and ICONICS which supersedes any proposal or prior Agreement, oral or written,
and any other communications between you and ICONICS relating to the subject matter of the Agreement.

ICONICS RETURN POLICY
All sales are final (NO RETURNS) unless one of the following conditions is applicable: Program is returned in its original packaging material within 7
days after shipment. In such a case, a full refund is provided, less all incurred shipping and handling costs. Program is returned within 30 days from
the original shipment date. In such a case a 20% restocking fee is applicable. No returns are allowed on OPC ToolWorX or ActiveX ToolWorX.
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Introduction to FDDWorX 1-1

Introduction to FDDWorX 1

1.1.

1.1.1.

Welcome to the training for ICONICS’ FDDWorX "™, a predictive building automation
solution that uses an advanced Fault Detection and Diagnostics Engine. It incorporates
algorithms that weigh the probability of faults and advise management, operators and
maintenance personnel of actions to prevent equipment failures or excessive use of
energy. When equipment failures occur, advanced software technology provides
automatic guidance to a list of causes sorted by probability, resulting in reduced
downtime and lower costs to diagnose and repair. You can use it inside the Workbench
Silverlight within the GENESIS64 HMI/SCADA suite.

FDDWorX collects building equipment process data (such as HVAC and DDC system
data) using industry-standard data collection mechanisms. It can automatically generate
alert notifications and reports. Operators can use real-time integrated Silverlight
viewers or SharePoint displays to analyze relevant data such as the status of equipment
operating outside rules parameters. Fault Detection and Diagnostics (FDD) Analysis
technology takes into account several National Institute of Standards and Technology
(NIST) concepts.

This course will take you through the process for configuring and using FDDWorX.
This training manual includes hands-on exercises that provide opportunities for you to
work with and learn FDDWorX on your own.

Objectives

After completing this chapter, you should be able to:
e Understand what FDDWorX does
e Understand how FDDWorX works as a companion to ICONICS products

Before You Begin

The material in this course assumes that you are familiar with or have experience with
the following:

e Microsoft Internet Explorer
e 64-bit Microsoft Windows operating systems such as Windows 7, Windows 8,
or Windows Server 2012 (should be able to launch and close applications)
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e The ICONICS GENESIS64 and/or AnalytiX suites of software applications,
including a basic familiarity with Silverlight-based tools

Note: Demo mode for FDDWorX allows for up to 24 enabled assets and 2 client
connections for 12 hours of runtime. In order to run FDDWorX in a production
environment, please contact ICONICS for a full license.

1.2. Environment

FDDWorX, as part of ICONICS' AnalytiX suite, has the following minimum system
requirements. Your system must meet the minimum requirement before you can install
AnalytiX.

CPU:
Dual Core 64-bit processors
(e.g. AMD Athlon 64 X2, Intel Xeon, or AMD Phenom)

Memory:
Minimum: 4 GB of RAM
Recommended: 6 GB of RAM

Hard Disk:
Recommended: At least 50 GB free hard disk space is recommended — for installation
and to allow for SQL Server database growth.

Drive:
DVD Drive for installation

Operating System:

Any Windows 64-bit operating system, including:
Windows 8 x64 (Professional or Ultimate Edition)
Windows 7 x64 (Professional or Ultimate Edition)
Windows Server 2008 R2 x64
Windows Server 2008 x64
Windows Server 2012

.NET Framework:
Microsoft .NET Framework 4.0

Web Server:

Microsoft Internet Information Services (11S) 7.0 [IIS with FTP is a prerequisite. This
can be installed from the Start menu — Control Panel — Programs and Features —
Turn Windows Features On and Off.

> ig_@ﬁs
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Additional Software:
e Microsoft SQL Server 2008 R2 SP1 or higher

e Microsoft SharePoint Server 2010 or SharePoint Foundation 2010 (required
for PortalWorX-SP only, can be installed on a separate server if desired)

e Microsoft Office Excel 2003 or above (32 bit only required for ReportWorX)

Web Access: Via Silverlight Publishing: Internet Explorer 7 or later, Firefox 3 or
later, Safari, Chrome.

Note: It is recommended that the system’s page file size be a minimum of four (4)
times the size of installed (physical) RAM.

Note: The connection to a SQL Server data source may be either local or remote.

Optional Hardware:
Ethernet adapter (for remote PC connections or Ethernet 1/0)
USB port (for hardware or software license or license transfer)
Serial COM ports or other adapters (for data 1/0O)

Note: The requirements described above are based on typical applications. Depending
on your specific application, the minimum requirements may vary. These system
requirements assume that the OPC server(s) are installed locally on the system and that
the following ICONICS components are all installed and running: Energy AnalytiX,
Facility AnalytiX and ReportWorX. For AnalytiX application servers that will also
utilize portions of the ICONICS GENESIS64 HMI/SCADA suite, including tools
within the Platform Services, note that those requirements are separate, but must also be
taken into consideration.
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1.3.
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About Fault Detection and Diagnostics (FDD)

In modern automation and in most control systems, in general, a great deal of attention
is devoted to the problems of Fault Detection and Diagnostics. One part of FDD
methodology deals with the ability of a control system to detect and report (or, in some
cases, predict) equipment failures or abnormal operating conditions while another part
focuses on problem analysis and failure cause diagnostics.

U woend by secraest x|

Figure 1.1 - Utilizing Fault Detection and Diagnostics

In the world of OPC-enabled SCADA systems, the concept of fault detection
unambiguously falls into the area of Alarms and Events management. OPC Alarms and
Events specifications define how OPC A&E-enabled servers generate events to notify
operators about various occurrences in the system. ICONICS' AlarmWorX32 and
AlarmWorX64 Alarm Servers are both fully OPC A&E-compliant event servers. They
provide a mechanism to scan data point values (e.g. signals from sensors, PLC registers,
expressions or external Rules engine boolean variables) and evaluate logical conditions
generating Alarms (in OPC A&E language) or Faults (in general, non-OPC process
control literature).

FDDWorX' FDD technology addresses the need for a set of tools to perform alarm
analysis and diagnostics, with a goal to determine a root cause or a limited set of
possible reasons that lead to the appearance of specific Alarms (Faults). Both ideal
simulation and historical pattern search approaches to fault diagnostics require very
specific detailed knowledge of the equipment types being diagnosed.
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Traditionally, ICONICS' SCADA applications were developed to target the most
generic types of devices without regards to specific details about particular pieces of
equipment like boilers, air handler units, VAV boxes, etc. An alarm pattern recognition
technique allows formal generalization to any equipment type.

ICONICS FDDWorX utilizes a number of Fault Detection and Diagnostics
technologies, including:

o AssetWorX
e Fault Detection
e Integrating ICONICS AlarmWorX64 Server
e Probable Cause Configuration
e Fault Database
e Rules Engine
e Fault Diagnostics
e Diagnostic Models
e SQL Server Stored Procedures
e Fault Visualization
e Integrating GraphWorX64 and AlarmWorX64
e New Charts and Grids
e Fault Reporting
e Integrating ICONICS ReportWorX

ﬁsmTempl.lm-
hama ]
[ Rl Tags FEABCY. e DR, 35 S ATty ' -
baid a Fasle
Selec 1. Sebect Diagroaic Modsl
" I —— -
— P e
Brawas far B e @
-

——
Fam ==
[T —
ot sl moert
ish ancal
¢ Wi

Figure 1.2 - Asset Template Example
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1.4. The Structure of this Course

In this course, we will be providing basic training on some specific, underlying tools
and technology that are not unique to FDDWorX, but are part of the platform on which
FDDWorX is built.

We will provide an overview of AssetWorX. AssetWorX is an ICONICS product that
utilizes 1ISA95 Intelligent Asset Technology to create models and organization of all
assets within a system. Monitored equipment or buildings can be considered assets.
Understanding how to organize assets is necessary to properly configure the FDDWorX
Fault Detection and Diagnostics Function.

In Chapter 2, we discuss the FDDWorX Configurator, a 'Provider' application within
the Workbench-SL Silverlight-integrated, Web-based configuration utility. You will
learn about diagnostic models and how to add the causes, symptoms and percentages
that help to determine the desired fault diagnostics. You'll see how this data combines
to provide diagnostic matrices and will also learn how to connect this information to
selected assets.

Chapter 3 specifically covers the FDDWorX Viewer provider within PortalWorX-SL.
You'll find out how to add charts, grids, tabs containers, panels and details, as well as
how to configure commands through the viewer. Although this training will be mostly
focused on the Silverlight-based tools, we also cover how to add the FDDWorX Web
Part in SharePoint 2010.
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Lab: Training Setup L1

1.1.

1.2.

1.2.1.

With this lab, we will leverage features in both the WorkBench, to import the
training .csv data, and in WorkBench-SL to import the AssetWorX .csv data. We will
also leverage Workbench-SL to verify the FDD solution is enabled. Let’s proceed.

Task Checklist

In this lab, you will complete the following tasks:

e Learn how to operate the FDD Simulator
e Prepare the platform for training
e Review the general function of Expressions

Support Files

You will need the following file(s) to complete each of the labs:
icTonicsAssetWorX.csv

e icTonicsAlarmLoggerConfig.csv

e icTonicsAlarmServerConfig.csv

e icTonicsUDMConfig.csv

e fddworx_header.png

e FDD_icTonics_ HVAC.gdfx

e icTonics.opf

Create the AnalytiX Database

Important: Pay particular attention to sections in the GENESIS64 Additional Features
Training Manual labs that pertain to the icTonicsAssetWorX database.

FY1, the icTonicsAssetWorX configuration database is used for all AnalytiX providers
in the Workbench-SL including the AnalytiX Catalog, Energy AnalytiX, and
FDDWorX.

dnjes Bulures] :qe
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1.2.2. Import Training Data

When we created the IcTonicsAssetWorX database, we elected not to include the
sample data. The following procedure, importing training data, populates the
appropriate databases with information to support the FDDWorX labs. Let’s get started.

Note: The following import procedure will need to be performed on each of the .csv
files in the tables below. Be sure to select the correct Provider for the Import File.
The AssetWorX provider import is described below as an example.

Workbench-SL

Database Import File Provider
icTonicsAssetWorX icTonicsAssetWorX.csv AssetWorX
icTonicsAlarmServerConfig | icTonicsAlarmServerConfig.csv | AlarmWorX64 Server

icTonicsAlarmLoggerConfig

icTonicsAlarmLoggerConfig.csv

AlarmWorX64 Logger

icTonicsUDMConfig

icTonicsUDMConfig.csv

Unified Data Manager

1. If closed, open Workbench-SL. From the Windows Start button select
Start — All Programs — ICONICS —Workbench-SL.

2. Select the AssetWorX (or appropriate) provider.

Note: After selecting the provider, if the database in the above table does
not exist then right click on the localhost (reminder, after selecting the
appropriate provider) and select New Database. For example, select the
AlarmWorX64 Server provider, right click on the localhost, select new
database and name the database icTonicsAlarmServerConfig. Do not
include sample data. See Chapter 1 for more details on creating a database.

3. Right-click on the icTonicsAssetWorX database and select Import.

> ig_@ﬁs
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AssetWorX £

4 4] localhost
E'a AssetWork

F Ej icTonicsAssetWork( Delete Database
2lete Database

i -
P ane fASSELS Disconnect Database
s .
[
s Equipment classes Make Active

" ! .
. Product cenfiguration Uparade database

‘= | Refresh
‘= | Refresh Parent

# | Import |
=

Export

Figure L1.1- Importing the Energy AnalytiX Training Data

4. From the “Import a file into the database” dialog, click on the browse
button. Browse to the C:\Training folder and select the
icTonicsAssetWorX.csv file. Leave the remaining fields as default and
click on the Upload button.

Import a file into the database b
| icTonicsAssetWork.csv 52.41 KB X |
‘ Total 0% 52.41 KB ‘
Cancel | | Upload |
Import Mode: | Create and Update h |
Delimiter: \*) Comma |_) Tab |_) Other Character

Figure L1.2- Importing the icTonicsAssetWorX Data

5. The results of your import should look similar to the following figure. If
you have errors please let your instructor know.

Note: If Energy AnalytiX is not installed you will see errors during the
import process that reference EAConfigurationRoot. It is okay to
proceed with the FDD labs.
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Import a file into the database

Current oparation: Done

b

T 9 @ ¥ 9P O9° QO VUV 9 @©

Batch operation started

The item was successfully updated,
EquipmentRoot

The item was successfully updated.
‘IconDefinitionsRoot

The iterm was successfully updated.
‘leonDefinitionsRoot\Enterprise

The item was successfully inserted.
EquipmentRoctiIcoUniversity

The item was successfully updated.
‘IconDefinitionsRoot\Site

The iterm was successfully inserted.

\EquipmentRoot\leoUniversity\Morth Campus

The item was successfully updated.
IconDefinitionsRoot\Area

The item was successfully inserted.

‘EquipmentRoct\IcoUniversity\Morth Campus'\Enginesring Building

The iterm was successfully updated.
\leanDefinitionsRoot\Process Cell

The item was successfully inserted.

\FaninmpentRont\Teal Iniversitv\North Camnus\Foaineering Buildina\Flnor 1

To Clipboard | |

*

Figure L1.3 — The icTonicsFDDAssetWorX Data Import Results

Click the Close button.

Right click on icTonicsAssetWorX database
navigation tree and select Make Active. A notification about AnalytiX
may appear. Click OK.

Right click on localhost in the AssetWorX navigation tree and select

Refresh.

AssetWorX

4§ localhost
[ o Edﬁ.ssethrJ{

p— % Azsebs

A Ej icTonicsbssetWork

} &3 Equipment classes

b % Product configuration

B

BT
X

~
=

MNew Database

Connect Database

Delete

Refresh

Figure L1.4 — Refresh the Provider Tree

in the AssetWorX
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9. At this time, all four of the support files should have been successfully
imported and each icTonics database should be active. Please check to
make sure the imports are complete and the four (AssetWorX, Unified
Data Manager, Alarm Server and Alarm Logger) icTonics databases are
Active.

10. Select the Alarm\WorX64 Server provider.

11. Expand the icTonicsAlarmServerConfig -  Configurations
—>icTonics_FDD_Alarms tree.

12. Double click on the icTonics FDD_Alarms tree node and be sure the
Default (Active) Configuration (in the lower right hand window)
checkbox is selected.

13. In the following steps, if the simulator is not working properly you may
have to reboot the machine.

1.3. Alarm Logger Setup and Testing

In a later lab we will be creating a report that will retrieve alarm information from the
alarm logger. Completing the steps in this section will ensure we have alarm data
being logged to the alarm SQL Server database.

1.3.1 Creating the Alarm Database

1. Open the SQL Server Management Studio by going to Start — All Programs
— Microsoft SQL Server 2008 R2 — SQL Server Management Studio.

2. Once the Management Studio opens, you will receive a dialog box that asks
you to connect to a SQL Server. If this is the first time you are using the SQL
Management Studio, you may receive a welcome and setup dialog box prior
to the connection dialog box. You can use the default credentials that are
already filled in the dialog box. Take note of these credentials. Click on
“Connect” to connect to the server.

Note: If the server name field is blank, enter: “(local\SQLEXPRESS” (without
quotes) into it.

3. Once you are connected, expand your server instance — Databases in the
Object Explorer on the left-hand side.

4. Right-click on Database in the Object Explorer and select “New Database”.

dnjes Bulures] :qe
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5. In the New Database dialog box, type in “icTonicsAlarmData” in the

FDDWorX Training Manual

Database name field.

E New Database
Select a

2 General
27 Options
2 Filegroups

Server:
[local]

Connection:
CC-TRAIMER'Trainer

2{ View connection properties

; Script ~ U Help

I[=] 3

D atabage name: IicTonicsﬂIarmData

Owrer: |<default>
V| Use fulbtest indesing

Databasze files:

Logical Mame | File Type | Filegroup

| Initial Size (MB] | Autorovith

icTonicsdlar..  Rows..  PRIMARY i

icTonicsdlar..  Log

2l |

Not Appiicable 1

By 1 MB., unrestricted growth

[ By 10 percent, unrestricted growth

i

Bemove |

[ o |

Cancel I

4

6. Click on “OK” at the bottom of the dialog box to create the database. This

Figure L1.5 - Creating a New SQL Database

may take a few seconds.

7. Leave the SQL Server Management Studio open.

1.3.2 Alarm Logger Node Definition

1. If closed, open Workbench-SL. From the Windows Start button select Start —
All Programs — ICONICS —Workbench-SL.

2. Select the Alarm Logger provider.

3. If the Logger is started, using the traffic light in the ribbon, stop the logger.

4. Expand the icTonicsAlarmLoggerConfig tree on the left. This should be the
Active Database.

Note: If not, right click on icTonicsAlarmLoggerConfig and select Make Active.

5. Right click on Nodes and select Add Node.

6. From the Node Name drop down list, select your node name (computer name).
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7. Click Apply.

8. Right click on your node name entry under Nodes, and select Add Link to
Configuration.

9. From the Configuration Name drop down list, select icTonicsAlarms.
10. Click Apply.

11. Using the traffic light in the ribbon, Restart the Alarm Logger.

1.3.3 Verify the Alarm Logger Tables are Created

1. Return to the SQL Server Management Studio.
2. Expand the Databases Tree.
3. Expand icTonicsAlarmData - Tables.

4. As seen in the following figure, you should see a series of blue icons including
dbo.AlarmLog.

=l _J icTonicsAlarmata

[ Dakabase Diagrams

= [ Tables
[ avwskem Tables
=1 dbo.alarmlog
=1 dbo. ArchivingCounk
1 dbo. AW _attributeMap
= dbao. Ay _LookupMap

[ Views

[ Svnonyms

[ Programmability

[ Service Broker

|4 Starage

[ Security

Figure L1.6 — Alarm Logger Tables

5. If the Alarm Logger tables do not exist, verify each of the above steps have
been completed successfully.

dnjes Bulures] :qe



L1-8 FDDWorX Training Manual

1.4. Using the FDD Simulator

We will proceed by verifying that the support files are correctly deployed and that the
simulator is functioning properly. The simulator was created with the intent of
simulating an HVAC system. Its design is a combination of simulated OPC Tags,
Expressions and Registers. From the perspective of learning how FDD works, here’s a
few pointers on how to manipulate the simulator to generate system faults.

1.4.1 The GraphWorX Display

1. Using the Windows File Explorer, navigate to the C:\Training folder and
double-click on the FDD_icTonics_ HVAC.gdfx file. This will launch the
GraphWorX editor.

2. Click on the Runtime selection in the upper right. Your display should
resemble the following figure. Wait until the display initializes.

Cool Rate: 0003 Heat Rate: 0015 Research Room
e Ovarrids Damper Position 22.00

Thermostat Setpoint

Room Temperature

Damper Position 22.00

50.45

i Fault Simulator . Ly o
w  [om [Fesinn Comctioe [oums

Damper Stuck _ PocessOnHod | o [ o = S
Heat Pump Malfunction ! *

Gool Pump Malfunction |
Bolier Chiller Pumps Diaanostic Svmptom CHABNTALKE @K,
Return Heat Pump Manual Override m
=== Change Damper Filter
High Pump Current
?Coo'ng Pump

Returns

Total Alarms ;0 Visible Alarms : 0 Total Groups : 0

Figure L1.7 — The Simulator Front End

Note: If the display is not functioning properly, reboot the machine so all the
changes we made will take effect.

3. If there are buttons with Yellow text, click on these buttons. The text color
should change to ‘Normal’ and any fault and/or alarm indication should
disappear.

4. Enter a value into the Thermostat Setpoint field that is 10 degrees higher than
the current room temperature and hit the Enter key.
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Animation will start, Dampers will open and your Room Temperature should
adjust to try to match the Thermostat Setpoint.

The trend viewer in the upper right will start to display data and the alarm
viewer in the lower right should remain empty. This procedure should not have
generated any alarms.

Click on the ‘Heat Pump Malfunction’ button. You should see a
‘HeatPumpStatus’ alarm. Notice the color scheme of the alarm (red text with
a white background). This will be significant when we distinguish between
process and fault related alarm entries.

Notice the Heat Rate changes to 0.003 and the rate of room temperature change
has slowed down considerably.

As long as the process remains in the heat pump malfunction state, the trend
viewer data should remain below the low threshold. The low threshold is
designated by the dotted red line within the trend viewer. Your trend viewer
should resemble the following figure.

E5ss Elel2]
02D -
LD T T

4:19:30 PM 4: 20:00 BM
- | |D@cr'|pti-:|n |PenSE|1:u5 D.lrsurh"duej

[ 0.01 Good =
1| | b |J

Figure L1.8 — Simulated Heat Pump Malfunction

10. Click on the ‘Heat Pump Malfunction’ button again. The Heat Rate should

change to 0.015. The Room Temperature should eventually reach the
Thermostat Setpoint and remain very close to, or hover at, the Thermostat
Setpoint.
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11.

12.
13.
14.

15.

16.
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Note: The Override data entry fields are used to manually adjust the rate at
which the Room Temperature aligns with the Thermostat Setpoint. Entering a
value of 2 in the override will cause a very rapid temperature change. For
automated operation each override value should be set to 0 (zero).

Also notice the alarm is cleared from the viewer.

Once the Room Temperature is within 0.2 of the Thermostat Setpoint the
animation will stop.

The Cool Pump Malfunction works in a similar fashion while the room
temperature is decreasing.

Any button under the Fault Simulator section with yellow text will have a
corresponding alarm.

Process On Hold will pause all automated activity and the dampers will close.

The Thermostat Setpoint value has a range of 50 to 90 and will not accept
input outside these limits.

This concludes this lab.
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FDDWorX Configurator 2

2.1.

2.2.

FDDWorX consists of a configuration tool within ICONICS Workbench-SL utility as
well as a viewer element within PortalWorX-SL (or a viewer within ICONICS'
GraphWorX64 or within a Web Part within Microsoft SharePoint).

In this chapter, we will review the configuration aspects of ICONICS Fault Detection
and Diagnosis tool, FDDWorX.

Objectives

After completing this chapter, you should know how to:

e Launch the FDDWorX provider in Workbench-SL

e Create a Diagnostic Model Folder

e Create a Diagnostic Model

e Adda Cause

e Adda Symptom

e Add Number of Instances/Percentages

e Use Diagnostic Matrices in the AssetWorX Provider

e AddaFDDWorX Diagnostic Model to a Selected Asset

Introduction to FDDWorX Configurator

ICONICS FDDWorX is run as a provider within ICONICS' Workbench SL, which, in
turn, is the centralized, Web-based environment for GENESIS64 configuration. The
Workbench acts as an advanced operator interface for service management, with built-
in project management functionality.

Users can manage licenses, redundancy and databases through the Workbench while
retaining the ability to use secure logins to lock down configuration. With Workbench-
SL, users can configure alarms, trends, security and even GraphWorX64 displays, to
unleash the full centralization of configuration.
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2.2.1. Launch FDDWorX

FDDWorX can be launched within Workbench-SL in several ways. Workbench-SL can
be accessed from Start -> All Programs -> ICONICS GENESIS64 -> Workbench-
SL.. Once opened, the Workbench will look like the following figure.

5 workbench-SL by ICONICS Inc. - Windows Internet Explorer [_ 0] x|

I&,\ http: ) flocalhast v orkbenchsl findes. aspx .Oj R #2| ® (= workbench-SL by ICOMICS ... X | 3¢ o3

File Edit ‘iew Favorites Tools  Help

Runtime _ Default - Workbench-SL by ICONICS, Inc. {ver. 10.71.085.00)
i Home | Applications Tools and Settings & @)
d v Z]
Login/Logout MNew Challenge
erver... Secunity
Security Configuration Tools
AssetWorX < Search the whole database Search only in the selected item Find:

g ﬁ focalhost _

i AssetWorX
12 AlarmWorX64 Logger =
©OF AlarmWorX64 Server
L FDDWorX

L Global Aliasing

[ Language Aliasing

% Security Server

L TrendWorX Logger

&5 Unified Data Manager

& Not Logged In

Figure 2.1 - Workbench-SL

You can then select the Facility AnalytiX provider from the list in the left-side pane of
the Project Explorer within Workbench-SL, as shown below:

AssetWorX 4
b 4 localhost

i AssetWork
g AlarmWorXe4 Logger
OF AlarmWork64d Server

il FODWorX
4 Global Aliasing

I= Language Aliasing

% Security Server

| TrendWorX Logger

5 Unified Data Manager

Figure 2.2 - Selecting FDDWorX Via the Project Explorer

Visualize Your Enterprise™
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If the left pane of the Project Explorer is collapsed, you can still select FDDWorX via

itsicon & from those in the tray beneath the collapsed window, as shown below.

A L2ofaEl Y &
FDDWorX

Figure 2.3 - Provider Icons Beneath Collapsed Project Explorer Window

You can also open FDDWorX by clicking the Applications tab of the ribbon, and then
clicking on the FDDWorX button, as shown below:

Default - Workbench-SL by ICONICS, Inc. (ver. 10.71.085.00)

Runtime

Home |Applications | Tools and Settings

) @ E %

' o0 m # L[
C o
il - O nE |
AssetWorX AlarmWorXe4 AlarmWorkXg4 FDDWorX Global Language Security TrendWorX Unified
Logger Server Aliasing Aliasing  Server Logger Data Manager

Figure 2.4 - Selecting FDDWorX from the Ribbon

2.2.2. Importing/Exporting

2.2.2.1. Importing Into FDDWorX

You can import data into the database or Diagnostic Model branches within FDDWorX
Project Explorer.

1. Right-click on your selected branch, then select "Import", as shown below:

FDDWorX <
4 4 localhost
[ 3 Ej AssetWork
*= | Refresh
Upgrade database
.I" Import
J" Export

Figure 2.5 - Importing into FDDWorX' Project Explorer
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2. The "Import a file into the database" window will open. Click on "Browse" to
navigate to your selected .csv (or other exported format) file. You can set the
Import Mode via the pulldown menu. Options include "Only Create new items",
"Only Update old items" and "Create and Update”. You can also set the
Delimiter for the imported data (Comma, Tab or Other Character).

3. Click "Upload" to proceed. The following status window will appear. You can
Pause the data import at this time, if you so choose, else the import will proceed.

> i@ls
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Import a file into the database b

Select files to upload

Browse

Import Mode: [ Create and Update b2

Delimiter: (*) Comma (_) Tab (_J Other Character

Figure 2.6 - Import a file into the database Window

Once you have selected the data file you wish to import and made your mode
and delimiter settings, the window will update to look similar to below:

Import a file into the database

5

Selected Files:

FA.cav 118.32 KB X

Total 0% 118.32 KB

Import Mode: l Create and Update

=

Delimiter: (») Comma (_) Tab (_) Other Character

Figure 2.7 - Updated Import Window

Import a file into the database b
FA.csv 118.32 KB X
Total 54% 118.32 KB

Cancel Pause
Import Mode: l Create and Update -2 ]
Delimiter: (#) Comma (_! Tab (_J) Other Character

Figure 2.8 - Import Upload Status
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Once the file has been imported, depending on your selected Import Mode,
FDDWorX in Workbench for Silverlight will perform additional import-related
tasks, listed in the window as shown below. Once the import process has
completed, you have the option of copying the status notices (by clicking on
"To Clipboard") to paste into another application [Word, Notepad, etc.] for
record-keeping.

4. Click on "Next" to return to the "Import a file into the database", where you can
import additional data files. Click on "Close" to return directly to FDDWorX in
Workbench-SL to utilize your imported data.

Tmpart a file into the database

Cument aperation: Dans

Figure 2.9 - Import Current Operations

You can export data from the database or Diagnostic Model branches within
FDDWorX' Project Explorer.

1. Right-click on your selected branch, then select "Export™, as shown below:

FDDWorX <
4 4] localhost

fij AssetWorX

Refresh

Upgrade database

,ﬂ' Import
I* Export

Figure 2.10 - Exporting from FDDWorX" Project Explorer
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2. The Export Options window will open. You can select in which format the data
should be exported (e.g., CSV). Under the "Settings" header, you can select
what type of Delimiter you wish to use (Comma, Tab, or Other character). You
can also decide whether or not to generate relative paths for the exported data
(via check box).

Export Options 28
Format Settings

o) Csv Delimiter
() M5 Excel(R)

\*) Comma
() XML

(_) Tab

(_) Other character

|_| Generate relative paths.

OK Cancel

Figure 2.11 - Export Options Box

3. You'll then see the next window (as shown below), providing the status of the data
export. Once the export process has completed, you have the option of copying the
status notices (by clicking on "To Clipboard") to paste into another application
[Word, Notepad, etc.] for record-keeping). Click on "Close" to continue.

Export

Current operation: Items Successfully Exported (340), Failed (0).

» Batch operation started

The item was successfully exported.

# \unitshoot

o The item was successfully exported
\TemperatureSourcesRoot

The item

o essfully exported.
#¥ \rddassetentities

e The item was successfully exported
\FddAsse:!
The item was successfully exported.

\FddAssetEntities\VAV Boxes\Generic VAV Box Diagnostic Model

ities\VAY Boxes

L]

The item was successfullv exoorted

To Clipboard Close
|_TeClipboard || Close |

Figure 2.12 - Export Progress Window

The following notice will then appear, to provide the location of the exported
data. You can click on the hyperlink to open the file containing the exported
data.

Export &

Data was exported at the following location:

Figure 2.13 - Exported Data Location Notice

4. Click on the "X" to close this box and return to FDDWorX.

> i@ﬁs
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2.3. Fault Diagnostic Models

After you verified your asset database (set through the AssetWorX provider) and/or
imported any desired elements into your project via FDDWorX' Project Explorer in
ICONICS' Workbench-SL, you can expand the database branch to show the Fault
Diagnostic Model, as shown below:

FDDWorX £
4 4 localhost
¥ E;Assethrx

i: Fault Diagnostic Model

Figure 2.14 - Fault Diagnostic Model in FDDWorX' Project Explorer

In this node you can:

JoreunBbiyuo)

1. Create Diagnostic Model Folders and Add Diagnostic Models to them.

2. Inadiagnostic model, you can Add Causes.

3. Then you can Add Symptoms for each cause.

4. Then you can Enter Numbered Instances/Percentages for each symptom.

2.3.1. Create a Diagnostic Model Folder

The Fault Diagnostic Model that appears under any newly created database in
FDDWorX" Project Explorer is initially empty. You can create Diagnostic Model
Folders that can contain equipment-specific diagnostic models that, themselves, allow
you to set Diagnostic Symptoms and Possible Causes within a Fault Symptoms/Causes
Diagnostic Matrix.

There are two ways that you can create a diagnostic model folder.

xJlonmaad
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To Create a Diagnostic Model Folder

1. Right-click on the Fault Diagnostic Model branch under your selected database
in the Project Explorer, then click on "Add Diagnostic Model Folder", as
shown below:

FDDWorX ¢ | [
4 4] localhost
4 B AssetWorX

2= Fault Diagnostic Model

g5 Add Diagnostic Model Folder [

Refresh

Figure 2.15 - Adding a Diagnostic Model Folder in the Project Explorer

OR, you can select the Fault Diagnostic Model in the Project Explorer, then
click on the "Add Diagnostic Model Folder" button in the Workbench Ribbon,
as shown below.

~3
[;H."--" F

Add Refresh | Replace
Diagnostic Model Folder

Edit Tools

Figure 2.16 - Adding a Diagnostic Model Folder from the Ribbon

2. You'll notice that a placeholder branch now appears in the left-side panel of the
Project Explorer, reading "[NewDiagnosticModelFolder]”. Also, see that the
settings for the as-yet-unnamed folder appear in the lower right panel, as shown
in the following figure. In this example, we have named the new Diagnostic
Model Folder "VAV Boxes". Enter your own name here, then either click on
"Apply" and proceed to make additional changes to the same Diagnostic Model
Folder OR click on "Apply & Close" to save your settings and return to the
Project Explorer OR click on "Add New..." to change the settings for an
additional new Diagnostic Model Folder.

> i@ﬁs
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*/ Search the whole database 1) Search only in the selected tem | Name = | Find:

FDDWorkX <
4\ localhost Hame T | Description

4 [ Asserwork

4t Fault Diagnostic Medel

i [NewbDiagnostichodelFoider] [ T ]

I = [NewDiagnosticModelFalder] = |

Diagnostic Mude'!“i%ider

Hame: [anwmsucog:cNoﬂeiFo:deri |

| B AssetWork
|12 AlarmWorXé4 Logger
| @0 AlarmworXs4 Server
| . Energy Anshytix
| s FoDWIorX
o4F Global Aliasing
| [ Language aliasing
T Security Server
| k= Trendwor Logger
| [y Unified Data Manager
Apeply apply 8 Close Refresh Res Apply & New.. | Add New... a

Deseription:

Figure 2.17 - Diagnostic Model Folder Settings

Once you have named the Diagnostic Model Folder, it will overwrite the
placeholder [NewDiagnosticModelFolder] in the left pane of the Project
Explorer, as shown below (with our example, "VAV Boxes". You will now be
able to add Diagnostic Models with this folder.

FDDWorX {
4 4[] localhost
] Ej AssetWork

4 5. Fault Diagnostic Model

[ Wiy Boxes

Figure 2.18 - Newly Named Diagnostic Model Folder Appears

\/

JoreunBbiyuo)
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Once you have created a Diagnostic Model Folder, you can then populate it with
Diagnostic Models that will allow you to set Diagnostic Symptoms and Possible Causes
within a Fault Symptoms/Causes Diagnostic Matrix.

There are two ways that you can create a Diagnostic Model.
To Create a Diagnostic Model

1. Right click on a Diagnostic Model Folder in the Project Explorer, then click on
"Add Diagnostic Model" as shown in the image below.

FDDWorX <

4 4 localhost ’I
¥ Ejﬁ.ssel:WDrK

4 Ii Fault Diagnostic Model

VAN Boxes =

== | Add Diagnostic Model Folder |
g5 Add Diagnostic Model
¥ | Delete

Edit

P AssetWork Edit on a new tab

i i
AlarmWorX
= Refresh

U AlarmWor

Figure 2.19 - Adding a Diagnostic Model in the Project Explorer

OR, you can select the Diagnostic Model Folder in the Project Explorer, then
click on the "Add Diagnostic Model" button in the Workbench Ribbon, as
shown below.

,f"; i ~N
Add Add Delete Edit Editona Refresh
Diagnostic Model Folder |Diagnestic Model | ... newtab...

Edit

Figure 2.20 - Adding a Diagnostic Model from the Ribbon

> i@ﬁs

Visualize Your Enterprise™



FDDWorX Configurator 2-11

2. The top and bottom panels on the right side of the Project Explorer will reflect
the newly created Diagnostic Model. In the top panel, you'll notice a
"[NewDiagnosticModel]" placeholder. In the bottom, you'll see the tab for the
[NewDiagnosticModel] settings. In this example, we have named the new
Diagnostic Model "Generic VAV Box Diagnostic Model”. Enter your own
name here, then either click on "Apply" and proceed to make additional
changes to the same Diagnostic Model OR click on "Apply & Close" to save
your settings and return to the Project Explorer OR click on "Add New..." to
change the settings for an additional new Diagnostic Model.

FDDWorX 3 =} Search the whole database Search ondy in the selected item | Name * | Find:
4 i localhost T | Descnplion
4 B Assetworx

4 T3 Fault Disgnostic Model

VAV Boxes T i =l

¥ [NewDiagnosticModel] = |

Diagnostic Model

| B AssetWork
' AlarmWorX6+ Logger Fault Symptoms/Causes Diagnastics Matrix

lﬂ-' AlarmWorkes Server
e Possible Causes _

[_—. FDDWearX ]
JH Global Alissing

[+ Language Aliasing
By Security Server
| k= TrendWorX Logger .
5 Unified Data Manager = -

Apply Apply & Close | Refres rsek |Apply & New..| | Add New... 7] |

Figure 2.21- Initial Diagnostic Model Settings

JoreunBbiyuo)
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2.4. Fault Symptoms/Causes Diagnostics Matrix

The Fault Symptoms/Causes Diagnostics Matrix is accessed through the bottom-right
panel of the Project Explorer when editing settings within a Diagnostic Model in
FDDWorX.

The Matrix is empty upon initial creation of a Diagnostic Model, as shown below.

¥ Generic VAV Box Diagnostic Model ®

Diagnostic Model
Nama:  Genenc VAV Box Diagnostc Modal

Fault Symptoms/Causes Diagnostics Matrix

Diagnostic Symptoms |
Possible Causas |

Add/Remowe/Edit Causes | |Add/Remove/Edt Symploms

Refreah Add New...

Figure 2.22 - Empty Fault Symptoms/Causes Diagnostics Matrix

The Fault Symptoms/Causes Diagnostics Matrix allows you to enter a list of Diagnostic
Symptoms of equipment failures or abnormal operating conditions in a left-to-right
column-header format as well as Possible Causes in top-to-bottom row format.

These tools help in performing alarm analysis and diagnostics with a goal to determine
a root cause (or a limited set of possible reasons) that lead to the appearance of specific
alarms (faults). Both ideal simulation and historical pattern search approaches to fault
diagnostics require very specific detailed knowledge of the equipment types being
diagnosed. FDDWorX allows ICONICS' SCADA applications to target specific device
types with specific details (particular pieces of equipment like boilers, air handler units,
VAV bhoxes, etc). An alarm pattern recognition technique allows formal generalization
to any equipment type.

> itio/ﬂ&s
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¥ Generic VAV Box Diagnostic Model ®

kt? Diagnostic Model

Name: |Genenc WAV Box Diagnostic Model

Fault Symptoms/Causes Diagnostics Matrix

q 5 . . High discharge | High zone - Low discharge | Low zone -
Diagnostic Symptoms | High airflow - 2 = Low airflow g Ui
temperature temperature temperature temperature
alarm alarm alg
alarm alarm alarm alarm

Possible Causes

Zone temperature sensor drift/failure 0 (0%) 0 (0%) 50 (10%) 0 (0%) 0 (0%) 50 (10%) 01
Airflow (DP) sensor drift/failure 33 (20%) 0 (0%) 0 (0%) 33 (10%) 0 (0%) 0 (0%) 33
Discharge temperature sensor drift/failure |0 (0%:) 50 (50%) 0 (0%) 0 (0%) 50 (50%) 0 (0%) |
Damper stuck or failed 34 (21%) 0 (0%) 0 (D%) 33 (10%) 0 (0%) 0 (D%) 33
Damper actuator stuck or failed 34 (21%) 0 (0%) 0 (0%) 33 (10%) 0 (0%) 0 (0%) 33
Reheat coil valve stuck or failed 0 (0%) 25 (25%) 25 (5%) 0 (0%) 25 (25%) 25 (5%) 01
Reheat coil valve actuator stuck or failed 0 (0%:) 25 (25%) 25 (5%:) 0 (0%:) 25 (25%) 25 (5%) 01
AHU supply air too warm 0 (0%) 0 (0%) 100 (21%) 0 (0%) 0 (0%) 0 (0%) 0|
AHU supply air too cool 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 100 (21%) o~
Ll 3

{Ad d/Remove/Edit Ca usesJ [Ad d/Remove/Edit Sym DtomsJ

y & Close Refresh Reset Add New...

Figure 2.23 - Completed Diagnostic Model Example

To create this matrix, you add causes and their symptoms and enter instances and
percentages.

2.5. Causes and Symptoms

2.5.1. Add a Cause

What is a Cause?

A cause, in the case of FDDWorX, is a reason for a resulting symptom that would
create concern or "alarm". The causes to be added to the Fault Symptoms/Causes
Diagnostics Matrix will, of course, vary by connected equipment. For instance, using
our example of a VAV Box (a Variable Air Volume unit or zone-level flow control in a
heating, ventilating, and/or air-conditioning [HVAC] system), there could be multiple
causes of multiple symptoms that could cause specific alarms, including (but not
limited to) Zone temperature sensor drift/failure, Airflow (DP) sensor drift/failure,
Discharge temperature sensor drift/failure, Damper stuck or failed, Reheat coil valve
stuck or failed, Reheat coil valve actuator stuck or failed, AHU supply air too warm,
AHU supply air too cool, Supply air static pressure too low, Scheduling conflict with
AHU, Undersized VAV box, Tuning problem with airflow feedback control loop,
Tuning problem with zone temperature feedback control loop, Inappropriate zone
temperature set point, Minimum airflow set point too low, Minimum airflow set point
too high, Maximum airflow set point too high, Maximum airflow set point too low,
and/or Sequencing logic error.

JoreunBbiyuo)
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To Add Causes

1.

2. The following "Add, Remove or Edit Causes" window will appear. Click on the

> i@s

Visualize Your Enterprise™

To add causes to the Fault Symptoms/Causes Diagnostics Matrix, click on the
"Add/Remove/Edit Causes” button at the bottom left of the window,
highlighted in the image below. [Note: If you are not able to see these buttons,
use the vertical scrollbar at the far right of the Workbench-SL window. If you
still cannot see the buttons, maximize the window as much as possible, then use

the scrollbar.]

¥ Generic VAV Box Diagnostic Model

" Diagnostic Model
Hame: iG:ﬂtm: WAV Box Deagnoshic Model

Fault Symptoms/Causes Diagnostics Matrix

Diagnostic Symptoms

s |

Add/Remave/Edit Causes § | Add/Remaove/Edit Symptoms
4 L

| Refresh eset | Add Hew...

Figure 2.24 - Adding Causes to the Fault Symptoms/Causes Diagnostic Model

+ jcon or on the words "Click here to add new item".

Add, Remove or Edit Causes E

Mo e e

+  Click here to add new item

| oK ||, cancel |

Figure 2.25 - Adding a New Cause
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You will then be able to name the Cause, as shown below. In our example, we
used a VAV Box' possible cause of "Zone temperature sensor drift/failure”.

Add, Remove or Edit Causes =4

l Causzes

= | one temperature sensor drift/failure]

| 0K || Cancel |

Figure 2.26 - Name the Cause

3. Should you wish to enter additional causes at this time, press the Enter key and
repeat the procedure from Step 2 above. To return to the Fault
Symptoms/Causes Diagnostic Matrix, click on the "OK" button. You'll see your
newly added Cause(s) in the left column of the Matrix, as shown below.

/Causes Di. stics Matrix

Figure 2.27 - A Newly Added Cause to the Fault Symptoms/Causes Diagnostics Matrix

Fault Symp

Diagnostic Symptoms

Possible Causes

Zone temperature sensor drift/failure

4. In order to save your newly added cause(s), you must then either click on the
"Apply" button at the bottom of the Diagnostic Model panel within the Project
Explorer, as shown below (and can then proceed to make additional changes to
the same Diagnostic Model) OR click on "Apply & Close" to save your
settings and return to the main Project Explorer OR click on "Refresh” to
update the Matrix itself OR click on "Reset" to return the state of the Matrix to
the last saved settings OR click on "Add New..." to change the settings for an
additional new Diagnostic Model.

JoreunBbiyuo)
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¥ Genenc VAV Box Disgnoshc Model =
;-(? Diagnostic Modeal

Namee: Genenc VAV Box Duagnostic Moded

Fault Symp f Causes Chag o3 Matrix

Possible Causes

Zone temperature senscr drftFailure
Airflow (DP) sensor dnftFailure

Add/Remove/Ede Causes| |Add/Remove/Edit Symptoms

l Aaply Appdy & Clode Rafrash Rsat Add New...

Figure 2.28 - Highlighted Possible Actions Following Fault Symptoms/Causes Diagnostic Model Settings

2.5.2. Add a Symptom

What is a Symptom?

A symptom, in the case of FDDWorX, is any state or condition related to specific
equipment that the user/manager would consider cause for concern or "alarm". The
symptoms to be added to the Fault Symptoms/Causes Diagnostics Matrix will, of
course, vary by connected equipment. For instance, using our example of a VAV Box
(a Variable Air Volume unit or zone-level flow control in a heating, ventilating, and/or
air-conditioning [HVAC] system), there could multiple symptoms that could cause
specific alarms, including (but not limited to) high airflow, high discharge temperature,

high zone temperature, low airflow, low discharge temperature, low zone temperature,
and/or unstable airflow.

To Add Symptoms

1. To add symptoms to the Fault Symptoms/Causes Diagnostics Matrix, click on
the "Add/Remove/Edit Symptoms™ button at the bottom left of the window,
highlighted in the following figure. [Note: If you are not able to see these
buttons, use the vertical scrollbar at the far right of the Workbench-SL window.

If you still cannot see the buttons, maximize the window as much as possible,
then use the scrollbar.]

> i@/ﬂgﬁs
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®  Generic VAV Box Diagnestic Model

.‘é_-? Diagnostic Model

Name: |Genenc VAV Box Disgnostic Mode!

Fault Symptoms/Causes Diagnostics Matrix

Diagnostic Symptoms |
LPossibleCauses |

mmh

Refresh | | Reset | | Add hew...

Figure 2.29 - Adding Symptoms to the Fault Symptoms/Causes Diagnostic Model

2. The following "Add, Remove or Edit Symptoms" window will appear. Click on

the * icon or on the words "Click here to add new item".

Add, Remove or Edit Symptoms

. Symptoms

+ | Check here ko add new item

JoreunBbiyuo)

0K || Caneced

Figure 2.30 - Adding a New Symptom

You will then be able to name the Symptom, as shown below. In our example,
we used a VAV Box' possible symptom of "High zone temperature alarm".

Add, Remove or Edit Symptoms

| oK. | Cancel |

Figure 2.31 - Name the Symptom

XJlonmadad
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Should you wish to enter additional symptoms at this time, press the Enter key
and repeat the procedure from Step 2 above. To return to the Fault
Symptoms/Causes Diagnostic Matrix, click on the "OK" button. You'll see your
newly added Symptom(s) in the top row of the Matrix, as shown below.

/Causes Di stics Matrix

Diagnostic Symptoms

Possible Causes

High zone
temperature
alarm

Figure 2.32 - A Newly Added Symptom to the Fault Symptoms/Causes Diagnostics Matrix

When you have added all symptoms, you can entering numbered
instances/percentages for each symptom.

In order to save your newly added symptom(s), you must then either click on
the "Apply" button at the bottom of the Diagnostic Model panel within the
Project Explorer, as shown in the following figure (and can then proceed to
make additional changes to the same Diagnostic Model) OR click on "Apply &
Close" to save your settings and return to the main Project Explorer OR click
on "Refresh” to update the Matrix itself OR click on "Reset" to return the state
of the Matrix to the last saved settings OR click on "Add New..." to change the
settings for an additional new Diagnostic Model.

¥ Generic VAV Box Diagnostic Model = ®

Diagnostic Model
Hame: ;Gca:nc VAW Box Diagnostic Model

Fault Sy fCauses Di stics Matrix

Diagnostic Symptoms i
erature
B alarm

_Possible Causes.

Add/Remove/Edst Causes| |Add/Remaove/Edit Symptoms|

4

| Apply | |Apply & Close | Refresh | Reset | Add New... |

Figure 2.33 - Highlighted Possible Actions Following Fault Symptoms/Causes Diagnostic Model Settings

> itio/ﬂ&s
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2.5.3. Entering Number of Instances/Percentages

After you have completed entering Symptoms and Causes into the Fault
Symptoms/Causes Diagnostics Matrix, you can then enter the number of instances into
each cell (corresponding between a selected symptom and a selected cause).

The numbers that users can enter here can come from multiple sources. Some may wish
to use listed probabilities from equipment manufacturers’ users manuals or
specifications. Some may wish to use historical numbers recorded since equipment
installation. Some may wish to use probabilities taken from maintenance employees
with multiple years' experience working with specific equipment. Ultimately, the
source of, and the responsibility for the maintenance and updating of, these numbers
lies with the users themselves.

®*  Generic VAV Box Diagnostic Model ®

‘ '{39 Diagnostic Model

Name: Genenc VAV Box Diagnostc Model

Fault Symptoms fCauses Diagnn:tiﬂ HMatrix

Diagnostic sympmmg High airflow High discharge | High zone |ioer rfow Lowi discharge | Low zone
Posg _ﬂ___lm temperabure temparature Me t‘cmperuturc temperabure
5 ible Causes alarm alarm | alarm alarm

Zone temperature sensor drift/Tailure 0 (0% 0 {0%) 50 (10%) 0 (0%) 0 (0% 50 {10%)
irflow (DP) sensor deft/failure - o (o5} 0(9%) 33(10%)  0(0%) 9 (0%).
Diescharge temperature sansor drift/falure | 0 (0% 50 {S50%) 0 (0%) 0 (D%:) 50 {50%) 0 (0%)
Damper stuck or failed 34 (21%) 0 (0% 0 [0%) 33 (10%) 0 (0%) 0 {0%)
Damper actuator stuck or failed 34 (21%) 0 {0%) 0 (0%} 33 (10%%) 0 (0%:) o {0%)
Rehest coil valve stuck or failed 0 (0%) 25 (25%) 25 (5%} 0 (0%%) 25 (25%) 25 {5%)
Reheat cofl valve actuator stuck or fadled || 0 (0%) 25 (25%) 25 (5%) 0 (0%) 25 (25%) 25 {5%)
AHU supply air too warm 0 {D%) 0 {0%) 100 (21%) 0 [0%%) 0 (0%:) 0 {0%)
AHU supply air too cool 0 {0%) 0 (0% 0 (0%) 0 (0s) 0 (0%) 100 (21%)
.
Aﬂd.fR!maveIEmt Cauges| f\ffPﬂ-eJﬂs?fnptins

Refrach Bt Add New,..

Figure 2.34 - Entering Numbers in the Fault Symptoms/Causes Diagnostics Matrix

As you continue to enter numbers into the cells beneath Symptom columns, you'll
notice how FDDWorX automatically calculates the percentage that the Cause (in that
row) is the most likely reason for the "fault” or Symptom (in that column). In the above
and below example, entering "33" into the cell corresponding between the Symptom of
"High airflow alarm™ and the Cause of "Airflow (DP) sensor drift/failure” results in the
calculation of 20% probability (of the selected Cause being the reason for the selected
Symptom).

JoreunBbiyuo)
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Fault Symptoms/ Causes Diagnostics Matrix

Il | = il =
Diagnostic Symptoms | sigh airflow I High discharga Lovwr zone

Possible Causes alarm e temperature
. e Z |

| Low airficw
i alarm
[ttt I alarm

Zone temperature sensor drift/failure 0 (0%k) a (0%%) 50 {10%:) o (0%:) 0 (0%} 50 (10%)

High zone
temparature
alanm

Low discharge
temperatura
alarm

airflow (OF) sensor drift/failure [g?._ (20%) 0.(0%) 0 (0%) 33 (10%) 0 (0%) 0.(0%)

Figure 2.35 - Percentage Calculation of Causes of Symptoms

Once you have completed entering numbers in the matrix, you can sort individual
columns by percentage by clicking on the column header itself (highest to lowest [with
the red arrow facing down ma] or lowest to highest [with the red arrow facing up ==])
OR click again to return to the previously unsorted column).

X  Generic VAV Box Diagnostic Model =

Diagnostic Model
Name: [Genenc VAV Box Cragnostic Model

Fault Symptoms/ Causes Diagnostics Matrix

Diagnostic Symptoms | 1 9 High discharge | High zone Lo Sacfioree Low discharge | Low zone
- - emparature temperature P | temperature tempearature
P?S_SI_H_&_C!_!I%B! I - alarm alarm v ) alarm alarm

Damper stuck or failad 34 (21%) 0 (0%) O (0% 33 (10%) o (0% 0 {0%)
Damper sctustor stuck or fsiled 34 (21%) 0 (0%) 0 (0%) 33 (10%) 0 (0%) 0 (0%}
Aifiow (D) sensar drf/faiure BaEow) o) 0.0%) 3BOOW) 0(0%) 0.(@%)
Scheduling conflict with AHL 20 (12%%) 0 {D%) 20 (4%) 20 (6%) 0 (05 20 (4%)
EL": :‘::""' Bk s& o amcback 20 (12%) o (0%) 20 (4%) 20 (6%) 0 [0%) 20 (4%)
Sequencing logic ermor 20 (12%) 0 (0%) 20 (4%:) 20 {5%) 0 (0%) 20 (4%)
Zone temperature sensor drift/failure 0 (0%} 0 {0%) 50 (10%) 0 {0%) 0 (%) 50 (10%)
Discharge temperatune sensor dnfufailure | 0 (0%) 50 (50%) 0 (0%) 0 {0%) 50 (50%) 0 (0%)
Rahaar eail valus aruei ar Failasd ninEel 25 (72551 25 f5os) ninse) 25 (75901 25 {555

|J_.=u:.l;:l:.l'.F-!nmn:c:"Edr: -Cuusc;_| Add/Remove/Edit Symptoms

i [

Refresh | R | add New...

Figure 2.36 - Symptom Column Sorted by Highest to Lowest Probability of Causes

In order to save the changed status of the Fault Symptoms/Causes Diagnostics Matrix
(with the newly entered numbered instances and calculated percentages), you must then
either click on the "Apply" button at the bottom of the Diagnostic Model panel within
the Project Explorer (and can then proceed to make additional changes to the same
Diagnostic Model) OR click on "Apply & Close" to save your settings and return to
the main Project Explorer OR click on "Refresh™ to update the Matrix itself OR click
on "Reset" to return the state of the Matrix to the last saved settings OR click on "Add
New..." to change the settings for an additional new Diagnostic Model.

> i@ls
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2.5.4. Remove a Cause

To Remove Causes

1. To remove causes from the Fault Symptoms/Causes Diagnostics Matrix, click on
the "Add/Remove/Edit Causes” button at the bottom left of the window,
highlighted in the image below. [Note: If you are not able to see these buttons, use
the vertical scrollbar at the far right of the Workbench-SL window. If you still
cannot see the buttons, maximize the window as much as possible, then use the

scrollbar.]

®  Generic VAV Box Diagnostic Model

Diagnostic Model
q? Mame: |Genenc VAV Box Diagnostic Model |

Fault J/Causes ics Matrix

Diagnostic Symptoms
_Possible Causes

Zone temperature sensor drift/failure

. Refresh Resat Add New...

Figure 2.37 - Removing Causes from the Fault Symptoms/Causes Diagnostic Model

2. The "Add, Remove or Edit Causes" window, shown in the following figure, will
appear. Your existing cause(s) will appear under the "Click here to add new item"
selection at the top of the screen.

Add, Remove or Edit Causes

Ml
+ Click here to add new item

> |Zone temperature sensor drift/failure

| OK Cancel |

Figure 2.38 - Removing a Cause

xJlonmaad
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3.

In order to remove a cause, you must first select it, as shown below, then press the
Delete key. NOTE: There is a difference in selecting a cause for deletion (where
the character in the box to the left of the cause name is the ">" symbol) and
selecting for renaming (where the character to the left of the cause name is the "

@« symbol. Be sure that you have selected the entire cause (the entire row of
cells) for deletion rather than just deleting the cause name. You'll be able to tell
by whether the row of cells remains after clicking on the "Delete" key or not.

Add, Remove or Edit Causes

%+ Click here to add new item

> ;Zone temperature sensor drift/failure

oK Cancel |

Figure 2.39 - Highlighting a Cause Prior to Deletion

4. Once you have completed the deletion of the selected cause(s), click "OK" to

proceed. You will return to the Fault Symptoms/Causes Diagnostics Matrix.
You'll see that your selected Cause(s) has/have been removed from the left
column of the Matrix.

In order to save the changed status of the Fault Symptoms/Causes Diagnostics
Matrix (with the newly removed cause[s]), you must then either click on the
"Apply" button at the bottom of the Diagnostic Model panel within the Project
Explorer, as shown in the following figure (and can then proceed to make
additional changes to the same Diagnostic Model) OR click on "Apply & Close"
to save your settings and return to the main Project Explorer OR click on
"Refresh"” to update the Matrix itself OR click on "Reset" to return the state of
the Matrix to the last saved settings OR click on "Add New..." to change the
settings for an additional new Diagnostic Model.

> i@ﬁs
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X  Generic VAV Box Diagnostic Model =

x Diagnostic Model
Mame: |Genenc VAV Box Diagnostic Model

Fault Sy fCauses D ics Matrix

Diagnostic Symptoms I
Mom_J

Add/Remove/Edit Causss| |Add/Ramove/Edit Symptams L

4

| Aeply | |Apply &Close| | Refresh | |  Reset | | Add New.. |

Figure 2.40 - Highlighted Possible Actions Following Fault Symptoms/Causes Diagnostic Model Settings

2.5.5. Edit a Cause

To Remove Symptoms

1. To edit causes from the Fault Symptoms/Causes Diagnostics Matrix, click on the
"Add/Remove/Edit Causes" button at the bottom left of the window, highlighted
in the image below. [Note: If you are not able to see these buttons, use the vertical
scrollbar at the far right of the Workbench-SL window. If you still cannot see the
buttons, maximize the window as much as possible, then use the scrollbar.]

x  Genenc VAV Box Diagnostic Model

Q:? Diagnostic Model

Name: |Generic VAV Box Diagnostic Model

Fault Sy /Causes Di. stics Matrix

Diagnostic Symptoms
. Possible Causes

Zone temperature sensor drift/failurs

| Add/Remove/Edit Causes | ) Add/Remove/Edit Symptoms |

Refresh Reset | Add hew...

Figure 2.41 - Editing Causes from the Fault Symptoms/Causes Diagnostic Model
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2. The following "Add, Remove or Edit Causes" window will appear. Your existing
cause(s) will appear under the "Click here to add new item" selection at the top of

the screen.

Add, Remowve or Edit Causes =

(o
+ Click here to add new item

> ,Izone temperature sensor drift/Failure

OK | Cancel |

Figure 2.42 - Editing a Cause

3. In order to edit a cause, click on the Cause name (text) inside the row's cell, as
shown below.

NOTE: There is a difference in selecting a cause for editing (where the character

to the left of the symptom name is the " Q- symbol) and selecting a cause for
deletion (where the character in the box to the left of the cause name is the ">"
symbol). For instructions on deleting a cause, view Remove a Cause.

Add, Remove or Edit Causes i3

.

+ Click here to add new item

Zone temperature sensor drft/failun | |

Ok || GCancel |

Figure 2.43 - Highlighting a Cause Prior to Editing

> i@?s
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Once you have finished editing your selected cause(s), as shown below, click
"OK" to proceed. You will return to the Fault Symptoms/Causes Diagnostics
Matrix. You'll see the edits you have made to your selected Cause(s) in the left
column of the Matrix.

Add, Remove or Edit Causes

Cau:a:s T|

+ Click here to add new item

o

is is an example of edited cause text.|

| 0K | Cancel |

Figure 2.44 - An Example of Edited Cause Text

In order to save the changed status of the Fault Symptoms/Causes Diagnostics
Matrix (with the newly edited cause[s]), you must then either click on the
"Apply" button at the bottom of the Diagnostic Model panel within the Project
Explorer, as shown below (and can then proceed to make additional changes to
the same Diagnostic Model) OR click on "Apply & Close" to save your settings
and return to the main Project Explorer OR click on "Refresh” to update the
Matrix itself OR click on "Reset" to return the state of the Matrix to the last saved
settings OR click on "Add New..." to change the settings for an additional new
Diagnostic Model.

X Generic VAW Box Diagnostic Model = x

Diagnostic Model
lﬁp Name: |Generic VAV Box Diagnostic Model

Fault Sy fCauses Di stics Matrix

Possible Causes |

This is an example of edited cause text, |

Add/Remove/Edit Causes| |Add/Remove/Edit Symptoms|

Apply | Apply & Close Refresh Reset Add New... |

Figure 2.45 - Highlighted Possible Actions Following Fault Symptoms/Causes Diagnostic Model Settings
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2.5.6. Remove a Symptom

To Remove Symptoms

1. To remove symptoms from the Fault Symptoms/Causes Diagnostics Matrix, click
on the "Add/Remove/Edit Symptoms" button at the bottom left of the window,
highlighted in the image below. [Note: If you are not able to see these buttons, use
the vertical scrollbar at the far right of the Workbench-SL window. If you still
cannot see the buttons, maximize the window as much as possible, then use the
scrollbar.]

*  Generic VAV Box Diagnostic Model k3

L&? Diagnostic Model

Name: |Generic VAV Box Diagnostic Model |
L

Fault fCauses Matrix

Diagnostic Symptoms | High zone

= temperature
Possible Causes S

Add/Remove/Edit Causes || Add/Remove/ Edit Symptoms|
Ll "

2 | Refrash Resst Add New...

Figure 2.46 - Removing Symptoms from the Fault Symptoms/Causes Diagnostic Model

2. The following "Add, Remove or Edit Symptoms" window will appear. Your
existing symptom(s) will appear under the “"Click here to add new item" selection
at the top of the screen.

Add, Remove or Edit Symptoms
I
3 Click here to add new item
> |High zone temperature alarm
| 0K || Cancel

Figure 2.47 - Removing a Symptom
> iconjts
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In order to remove a symptom, you must first select it, as shown below, then press
the Delete key. NOTE: There is a difference in selecting a symptom for deletion
(where the character in the box to the left of the symptom name is the ">" symbol)
and selecting for renaming (where the character to the left of the symptom name

is the " & symbol. For instructions on renaming a symptom, view Edit a
Symptom. Be sure that you have selected the entire symptom (the entire row of
cells) for deletion rather than just deleting the symptom name. You'll be able to
tell by whether the row of cells remains after clicking on the "Delete" key or not.

Add, Remove or Edit Symptoms

I

# Click here to add new item

> |High zone temperature alarm

oK | Cancel

Figure 2.48 - Highlighting a Symptom Prior to Deletion

Once you have completed the deletion of the selected symptom(s), click "OK" to
proceed. You will return to the Fault Symptoms/Causes Diagnostics Matrix.
You'll see that your selected Symptom(s) has/have been removed from the top
row of the Matrix.

In order to save the changed status of the Fault Symptoms/Causes Diagnostics
Matrix (with the newly removed symptom[s]), you must then either click on the
"Apply" button at the bottom of the Diagnostic Model panel within the Project
Explorer, as shown in the following figure (and can then proceed to make
additional changes to the same Diagnostic Model) OR click on "Apply & Close"
to save your settings and return to the main Project Explorer OR click on
"Refresh"” to update the Matrix itself OR click on "Reset" to return the state of
the Matrix to the last saved settings OR click on "Add New..." to change the
settings for an additional new Diagnostic Model.
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X Generic VAV Box Diagnostic Model * =

= Diagnostic Model
MName: |Generc VAV Box Diagnostic Model

Fault Sy fCauses D ics Matrix

S I_
MDM_J

Add/Remove/Edit Causes| | Add/Remove/Edit Symptoms

llipniiaee) (opitBe) |waBtiithe) sttt (WO lion

Figure 2.49 - Highlighted Possible Actions Following Fault Symptoms/Causes Diagnostic Model Settings
2.5.7. Edit a Symptom

To Edit Symptoms:

1. To edit symptoms from the Fault Symptoms/Causes Diagnostics Matrix, click on
the "Add/Remove/Edit Symptoms" button at the bottom left of the window,
highlighted in the image below. [Note: If you are not able to see these buttons, use
the vertical scrollbar at the far right of the Workbench-SL window. If you still
cannot see the buttons, maximize the window as much as possible, then use the
scrollbar.]

X  Generic VAV Box Diagnostic Model =

@ Diagnostic Model

Harme: iGanen’c VAV Box Diagnostic Model

Fault

ymp! fCauses s Matrix

¥ i
Diagnostic Symptoms | High 20ne
temperature
_‘WDL@ Causes alarm

Add/Remove/Edit Causes | Add/Remove/Edit Symptoms/
4 "

2 | Refresh | Resat | Add New...

Figure 2.50 - Editing Symptoms from the Fault Symptoms/Causes Diagnostic Model
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2. The following "Add, Remove or Edit Symptoms" window will appear. Your

3.

existing symptom(s) will appear under the "Click here to add new item" selection
at the top of the screen.

Add, Remove or Edit Symptoms

N

3 Click here to add new item

> :ngh zone temperature alarm

| ok || cancel

Figure 2.51 - Editing a Symptom

In order to edit a symptom, click on the Symptom name (text) inside the row's cell,
as shown below. NOTE: There is a difference in selecting a symptom for editing

(where the character to the left of the symptom name is the " - symbol) and
selecting a symptom for deletion (where the character in the box to the left of the
symptom name is the ">" symbol). For instructions on deleting a symptom, view

Remove a Symptom.

Add, Remove or Edit Symptoms

. Symptoms L '

3 Click here to add new item

-
i) Hngh zone temperature alarm| I |

| oK Cancel |

Figure 2.52 - Highlighting a Symptom Prior to Editing
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Once you have finished editing your selected symptom(s), as shown below, click
"OK" to proceed. You will return to the Fault Symptoms/Causes Diagnostics
Matrix. You'll see the edits you have made to your selected Symptom(s) in the top
row of the Matrix.

Add, Remove or Edit Symptoms s

[Momen ~ =

3 Click here to add new item

==

i is an example of edited symptom text.|

| ok Cancel

Figure 2.53 - An Example of Edited Symptom Text

In order to save the changed status of the Fault Symptoms/Causes Diagnostics
Matrix (with the newly edited symptom[s]), you must then either click on the
"Apply" button at the bottom of the Diagnostic Model panel within the Project
Explorer, as shown below (and can then proceed to make additional changes to
the same Diagnostic Model) OR click on "Apply & Close" to save your settings
and return to the main Project Explorer OR click on "Refresh” to update the
Matrix itself OR click on "Reset" to return the state of the Matrix to the last saved
settings OR click on "Add New..." to change the settings for an additional new
Diagnostic Model.

% Generic VAV Box Diagnostic Model = x

Diagnostic Model

Mame: (Generic VAV Box Diagnostic Model

Diagnastic Symptoms
Possible Causes

| Edst Causes |

| Apply | |Apply & Close| | Refrash | |  Resat | | Add New... |

Figure 2.54 - Highlighted Possible Actions Following Fault Symptoms/Causes Diagnostic Model Settings
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the AssetWorX

Once you have created a Diagnostic Model, complete with a Fault Symptoms/Causes
Diagnostic Matrix, within the FDDWorX provider in ICONICS' Workbench-SL online
configuration tool, you can link it to an Asset within the AssetWorX provider.

Note: For more information about the AssetWorX provider, look for the
related topic(s) in the Help Documentation for GENESIS64 V10.6
Info Workbench-SL.
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Figure 2.55 - A Selected Asset in the AssetWorX Provider in Workbench-SL

The Assets branch of the AssetWorX's Project Explorer is where users can configure
equipment (also called "assets™) and house a hierarchical asset tree. Users could enter
many assets, such as for a large enterprise-sized corporation or a few, for a smaller
single-site company. Universities and colleges could benefit from listing numerous
assets spread over one or more campuses. The AssetWorX was designed to handle the
wide possibilities of the size of users' asset collections.

In the example above, the Assets branch has been expanded to reveal "Company",
which contains "Foxboro bakery", which contains a "North" location, which contains
"Baking line" which contains an "Ingredients Mixing Tank".
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You might use "Ingredients Mixing Tank" as an Asset to which you connect a
Diagnostic Model that was created in the FDDWorX provider.

There are multiple ways to add a FDDWorX Diagnostic Model to a selected asset in
AssetWorX.

To Add a FDDWorX Diagnostic Model to a Selected Asset

1. Right-click on your selected Asset in the AssetWorX Project Explorer, then click
on "Edit FDDWorX..." as shown in the image below.

AssetWorX {
4 4] localhost
4 Eﬁ AssetWork
4 o Assets
4 gl company
4 Foxboro bakery
4 i3 North

4 ' Baking line

9 Baking oven
b 9 Ingredients mixing tank
b ﬁ Sou .:ﬂ:. Add Eguipment
b % Mansfig 5p | Add Equipment property

- =5 Equipment cla _ Edit

. Product config| Edit on a new tab
Edit Energy AnalytiX...
Edit FDDWorX...

Delete

| AssetWorX Refresh

it @ X

12 AlarmWorX64 Logger Refresh Parent

Figure 2.56 - Edit FDDWorX... from Project Explorer

OR, you can select the Asset in the Project Explorer, then click on "Edit
FDDWorX..." button in the Workbench Ribbon, as shown below.

2 8 L L L L X w =

Add Add Edit Edit on  Edit Energy Edit Delete Refresh Refresh
| Equipment Equipment property a new tab AnalytiX... FDDWork... Parent

Figure 2.57 - Edit FDDWorX... from the Ribbon
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OR, you can right-click on the Asset in the Project Explorer, then click on
"Edit..." (or double-click on the Asset) to bring up its properties in the right pane
of the Project Explorer, as shown below.

| AssetWork L4 *) Search the whole database () Search only inthe celected tem | Name = | Find:

4 g localhost
4 [ Assetworx &* Ingredient chorger

4 2 mocets =
| T Hestng control
4 i Company

b & mtrr ey T =
4 i Nosth
4 (7 Baking line g Equipment
€ Bating sven BRI Lo hents mivieg ek |
3 _‘?I Ingredients mixing tank ot [ =
b @ 5o | Add Equipment
b Manafig | Add Equipment property Teon: <
» =3 Equipment da " Edit | Enabled
¥ 3 Product config) Opens » configurater bo edit the fem selected. The configurator is visualized in the lost seleched tab. If no bab is spen or f the cusrent tab has pending changes o new bab i created
| Edit Enargy Anshytiv... Dascripion: {
/| Ed FODWorX...
| X | Debete L

(W issetmot | a | Refresh Custom identfier: |13
|# alsrmwork6s Logger | Az | Relresh Pacent Crested: (V1702011 11104125 &M
| @ Alarmitierss Senver | o0 ot Updsted: Y17/2011 11:04:25 A ]
sl o, e (—
| JF Global Aliasing 1| Paste Equipment ciess:  [mnenem
| Is wanguage Aliasing B | Pubiply vl =
| B4 security Server || 1mpont
i Z Trendork Logger I*| Expor Polling Group: snhents

| B nified Data Manager

Close Refresh Resot Apply B New.. | Add Naw... (7]

Figure 2.58 - Asset Properties Window in Right Pane of AssetWorX Project Explorer

Click on the [+] tab and then select "FDDWorX" from the pulldown menu, as
shown below.

X Ingredients mixing tank | x

Equipment
!j MName: |Ingredients rmixing tank

Properties | Commands  +

Add new: e

Energy Analytix
FDDWork

Apply Close I l Refresh ] Reset Apply & New.. Add Mew... 9

Figure 2.59 - [+] Tab in Asset Properties in AssetWorX
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2. The FDDWorX tab will then appear within the asset properties window in the
Project Explorer, as shown below.

X Ingredients mixing tank * x

g Equipment
- Mame: |Ingredients mixing tank

-

Properties | Commands | X FDDWorX | +

I Fault Definitions | Fault Diagnostic

[ Add Fault ] Remove Fault

MName: | |

Enabled: | | U
Severity: | | U

l Edit Fault Related Values... ]

Apply ] lﬁ.pply & Closel l Refresh ] I Reset ] lﬁ.pply &New..] l Add Mew... ] 9

Figure 2.60 - Newly Added FDDWorX Tab in the Asset Properties Window

3. Continue to make your edits.
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2.7. Add a FDDWorX Diagnostic Model to a Selected
Asset

2.7.1. Define a Fault

In FDDWorX, a fault is a rule or expression that is based on time, a change of state, and
a combination of any parameters related to a particular piece of equipment, that defines
the circumstances under which the equipment is not operating to specification. For
example, if a chiller is supposed to be able to cool a room by 1 degree every 5 minutes,
it could be considered in a “faulted” state if after 30 minutes it has cooled the room by
only 2 degrees. The chiller in this case is not necessarily broken, but something
preventing it from operating at ideal efficiency. This can be quantified as a “fault”, and
users can be notified when such conditions occur. You to add your own equipment
faults and diagnostic models as they relate to your particular industry or application.

Faults are defined in the Workbench-SL using the Rules Editor, which integrates with
the Expression Editor to offer a variety of functions in different categories including
arithmetic, relational, logical, bitwise, string and date/time.

When you define a fault for use with FDDWorX:

e Each fault is associated to a rule that drives/triggers this fault.

e If each rule is associated to an output register, the configurator needs to either be
able to get that output register from the rules engine when selecting it, or be able to
derive the output register address from the rule name.

To define a fault, follow these steps:

1. Inthe Workbench-SL, open AssetWorX by clicking its Project Explorer provider
button.

2. Expand localhost > AnalytiX > Assets to show the asset tree.

3. Expand the asset tree until you reach the equipment to which you want to add a
fault.

4. Click on the tab that has the plus sign (+) on it. From the Add New drop-down
list, select FDDWorX. This adds the FDDWorX tab, with the Fault Definitions
sub-tab on top.

5. Click the Add Fault button to add a fault. The sub-tab looks something like the
following:
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X VAV OL™ | x
Equipment
ﬁ Hame: IU.W o1 |

Properties | Commands | X FDDWorX 4

| Fault Definitions. | Fault Diagnostic

Add Fault | | Remove Fault | Foult Rule:

EIF {<<condition>>) | | Arithmetic

| THEN 1
|esed Aelatonnl

LectureRoom_VAV_Fault

Logical
Bitwise

Functions

| Variables...

|
| v

[~

| Parameters Bound to Value

Name: |LectureRoom_WAWY_Fault | Iloondllion <browse to data point>

Enabled: 2
Severity: [300

EibCaue ge.lated 'fn'alue_s... | | Save Rule | |Save RuleAs| | ImportRule | | Advanced Settings Pop Out Rule Editor

it

Apply Apply & Close Refresh _ Reset |Apply & New..| | Add Hew...

Figure 2.61 - Fault Definition Example
Define faults as described in the Fault Definitions Tab topic.

Then map the equipment faults to a diagnostic model as described in the Fault
Diagnostic Tab topic. Note that your diagnostic models must be created before you can
complete this step.

2.7.2. Fault Definitions Tab

Once you have added the FDDWorX tab to the asset's Equipment form in the
AssetWorX provider in Workbench-SL, you'll be able to add (and then eventually
select) from a list of added Faults. The image below shows the initial state of the Fault
Definitions tab within the FDDWorX tab within the selected asset's properties.

are defined in AssetWorX in the Equipment Classes node. In AssetWorX,
you can define and use equipment classes as templates for creating nodes in
the asset tree. You can also use aliases in your equipment classes; these
aliases will prompt you for actual properties for equipment as you use the
equipment classes to define nodes in the asset tree.

Note: This tab is also available for equipment classes. All equipment classes

Info
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To Set a Fault

1.

X VAV 02 ™

Click on Add Fault button. In the Name field, enter a name for the fault.

NOTE: The fault name can be any description attributed to any state of operation
for the asset to which the user wishes to be alerted. It does not necessarily have to
correlate to specific alarms or conditions. In our example, we have set a fault for
"Machine 1 Malfunction” that does not specify any cause or symptom.

You may need to click on the fault's name again in order to further edit the fault's
details in the right side of the window, as shown below.

Equipment
ﬁ Name: [vav 02

Properties | Commands * FDDWerX | 4

Fault Definitions | Fault Diagnostic

Fault Rule:

Add Fault Remave Fault
Lab_VAV_Fault |1F (< <condition=>} Anithmetic
— | THEN 1
leLsed Relational
Logical
Bitwise
| Functions
Variables...
. R Parameters Bound to Value ﬁ
Name: |Lab_VAV_Fault |
Enabled: |1
Severity: 300
Siift Fault felated Val“_”"' ) Save Rule Save Rule As Import Rule Advanced Settings Pop Out Rule Editor
Apply Apply & Close Refresh Reset Apply & New.. &dd New... e ‘

Figure 2.62 - Fault Details

2. You can now make changes to the Enabled and Severity options. Both of these

entries allow you to click on the ellipsis [...] button to use the ICONICS
Expression Editor (with options for Arithmetic, Relational, Logical, Bitwise,
Functions or Variables in your expression).

Select the Edit Fault Related Values... to open the Related Values Editor dialog
box. For each related value that you wish to create, either type in a static value in
provided text box or click on the ellipsis [...] button to browse for an OPC tag.
You can add up to 20 values that you wish to capture as part of the fault whenever
the fault condition occurs. You can view these related values when you examine
faults in the FDDWorX Viewer.
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[ Related Values Editor - LectureRoom_VAV_Fault 3

Field Name Field Value
Related Value 1 Alarm
Related Value 2 @sim64:5tring.Sine(Period[sec], Min,Max, Phase[deg]).Value

Related Value 3 | s

Related Value 4
Related Value 5
Related Value 6
Related Value 7 E
Related Value 8

Related Value 9

Related Value 10
Related Value 11
Related Value 12
Related Value 13
Related Value 14
Related Value 15

Related Value 16

Related Value 17 -

oK Cancel

Figure 2.63 - Configuring Supplementary Fault Information with the Related Values Editor

4. Next, in the Fault Rule area of the tab, you can enter the rule to associate with the
fault. You have the option of creating a new rule, editing an existing rule,
importing a rule or setting additional rule parameters. If you would like more
screen space to type a complex fault rule expression, you can click the Pop Out
Rule Editor button to open a pop-up window with an expanded fault rule editing
area. Any changes that you make to the fault rule expression in the pop-up
window are reflected in the original Fault Definitions Tab, and vice versa.

[ Rules Editor - FacilityAnalytiX/VAV_faultl_Rule & |
l - ] l Arithmetic ]

IF (=<condition==) Relational
THEMN 1 -
ELSE 0 Logical
Bitwise
Functions
Variables...

Bound to Value

wvav_currentstate @rgs64:VAV_stated.Value

|thresho|d 30

l oK “ Cancel

Figure 2.64 - Pop-Up Window with Expanded Fault Rules Editing Area
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Similar to the Expression Editor, the Rules Editor allows you to use Arithmetic,
Relational, Logical or Bitwise expressions, as well as Functions or Variables.
Clicking on the Variables button opens the Data Browser, as shown below,
allowing you to search for the data source relative to your Fault.

L} Data Browser =l |
OPC Uk | Giobal Aliases | Language Aliases | Language Conversicns
Q - Y Home - OPC Classic Servers ~ g My Server » S Simulations - [ J* EFS
By Organize [l Panels ﬂtuh.lmns
¥ 89 GenEvent.1 Ini:.pla\f Name T || Node Class T i;A\II‘I'huEﬁ T | Type Information T !
L4 Global Expressions 1 :
l FolderType
P 4o Groups
. b Deouble Object FolderType
b @ ICONICS.FwxServerOR
Float Qbject FolderType
b @ ICONICS.Simulator. 1
Long Object FolderType
» @ ICONICS.SnmpTrapSe
Short Object FolderType
b e MonitorWorked
Skriny Object FolderType
P GrRegisters ¥ ’
4 g Simulations
1 3 Bool
» Double
* Float
» Leng
» Short
» stnng
b Yo SNMP
» @ sNME Trap Server | o
4 1]
| oK || Conesl | Help |

Figure 2.65 - Data Browser Launched from the Variables... Button

5. Click the Save Rule button to save the asset's fault rule, overwriting the previous
version of the fault rule for the asset. If you would like to choose a location to
save the asset's new fault rule, click the Save Rule As button. The Save UDM
Rule window appears, as shown in the following figure. You can select the
default folder or click the Create New Folder button. You can also change the
expression name at this time, if you prefer. Click OK again to save the fault rule
in the selected location and return to the Fault Definitions tab.
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Sawve UDM Rule - "UdmConfig® Database =

Select a folder to save new Rule

4 .q FacilityAnzlytics

)

& SampleSite_SampleEquipmentModule_Sample Equipment Faults_Rule

Folder Path:
| FacilityAnalytics

New Expression Name: |-Machine 1 Malfunction_Rule

| :Cru'te New Folder

| oK || cancel

@

Info

6. Once you return to the Fault Definitions tab, you'll notice that the Fault Rule

Figure 2.66 - Save UDM Rule Window

Note: The Save UDM Rule window opens
automatically when you click the Save Rule button or
Save Rule As button to save an asset's fault rule for

the

the first time.

section of the Fault Definitions tab has been updated, as highlighted below.

X Ingredients mixing tank * |

Equipment
E,a Name: :inqred:entsmimnq tank

Properties | Commands | ¥

FODWorX | 4

} FauEeﬂnilions | Fault Diagnostic

| Add Fault | | Remove Fault |

Machine 1 Malfunction

Fault Rule:
|IF ({{sim6&4:Double.Ramp{Pericd({sec),Min,Max Phase[deg]),Value}}) | Arithmetic
|THEN 1 -
ELSED | Relational
| Logical
| Bitwise
| Functtions

Hame: |Machine 1 Malfunct

ion

Enabiled: ;1

Seventy: 500

|E

Edit Fault Related Values...

Apply | Apply & Close | |

Refrech | Resat

| Vanables... |

Parameters Bound to Value

| _Save Rule | |Save Rule As| | Import Rule | | Advanced Settings | | Pop Out Rule Editor

| |Spply & New..| | Add New... |
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Figure 2.67 - Updated Fault Rule in the Fault Definitions Tab




FDDWorX Configurator 2-41

7. In order to save the changed status of the Fault Definitions Tab (with the newly
added Fault Rule), you must then either click on the Apply button at the bottom
of the tab window within the Project Explorer (and can then proceed to make
additional changes to the same Fault Definition) OR click on Apply & Close to
save your settings and then return to the main Project Explorer by closing the
tab OR click on Refresh to update the Fault Definitions tab itself OR click on
Reset to return the state of the Fault Definitions tab to the last saved settings OR
click on Add New... to change the settings for an additional asset.

2.7.3. Fault Diagnostic Tab

Once you have added the FDDWorX tab to the asset's Equipment form in the
AssetWorX (and then added faults through the Fault Definitions tab) you can add
Diagnostic Symptoms Mappings. The image below shows the initial state of the Fault
Diagnostic tab within the Facility AnalytiX tab within the selected asset's properties.

Note: This tab is also available for equipment classes. All
@ equipment classes are defined in AssetWorX in the
Equipment Classes node. In AssetWorX, you can define
and use equipment classes as templates for creating nodes
in the asset tree. You can also use aliases in your
equipment classes; these aliases will prompt you for actual
properties for equipment as you use the equipment classes
to define nodes in the asset tree.

Info

* Baking oven *

. Equipment

/ Name: |Baking oven

Properties | Commands | X FODWork | 4+
Fault Definitions | Fault Diagnostic

Diagnostic Model:

Diagnostic Symptom Alarm Point Name Subcendition Name(s) Alarm Filter

bl [ 3

Apply Apply & Close Refresh Reset Apply & New..| | Add New... e

Figure 2.68 - Fault Diagnostic Tab in the FDDWorX Tab in the Equipment Form in AssetWorX

To Select a Diagnostic Model
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1. You can select a Diagnostic Model by clicking on the pulldown menu at the top
of the tab window, as shown below.

2. You'll notice that the Symptoms from the Diagnostic Model created in Facility
AnalytiX now populate the Diagnostic Symptoms Mappings grid within the Fault

Diagnostic tab, as highlighted below. You can now associate Alarm Point Names
to each Diagnostic Symptom.

Properties | Commands | ¥ FODWorX
Foult Definitions | Fault Diegnostic

Dragnostc Mode! Genens vy Box Duagnosts Madel

Disgnoitic Symploms Mappings

Ay Aoy & Close Refresh Reset Add New...
Figure 2.69 - Populated Diagnostic Symptoms in the Fault Diagnostic Tab

3. To associate Alarm Points to Diagnostic Symptoms, click on “"<browse to alarm
point>" to the right of your selected Diagnostic Symptom, in the Alarm Point
Name column, as shown below. Next, click on the ellipsis button [...] to access
the Data Browser and find your desired alarm point.

®  Machine 1 *

ﬁ Equipment

Name: (Machine 1
Properties | Commands | X FODWerx ”
Fault Definitions | Fault Diagnostic

Diagnostic Model: Generic VAV Box Diagnostic Model

Diagnostic Symptoms Mappings

Diagnestic Symptom

Alarm Point Name Subcondition Name{s)

High discharge temperature alarm | <
High zone temgerature alsrm <browse to slarm
Low sirflow alarm <browse to slarm point>

Low discharge temperature alarm | <browse to alarm point>

Low zone temperature alarm <browse to alarm point>
Unstable asrflow atarm <browse to alarm point>
Apply Apply & Close Refresh Resat Add New...

Figure 2.70 - Selecting an Alarm Point
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4. Clicking on the ellipsis button [...] opens the Data Browser, as shown below,
which allows you to navigate to an alarm to associate with the selected Diagnostic
Symptom. Once you have selected and alarm, click "OK" to proceed and return to
the Fault Diagnostic Tab.

B O = roms -

OPCUA | Gicbal Aliases | Language hliases | Language Conversions

OPC Clagsic Servers = WMy Server = ) AlarmwerKed -

W) Organize
L]

Fl QP Clagsic Servers

W Fanels Il Cobumas
Histoncal Data

CrtzMTempd Oirjact
P e Facilitybnalytics onject
¥ Ink
L3 Internet — -
4 L Vil
WMy Sa T e
Alarmiiar
b D Alarmiarial P— PO
L] AlarmWaral DA
'd" Huthmedia Alarming Oinect
o | D slarmiworis
= | Plant Area & Ot
P 1§ CrucalTemps
Plant Area B Cbject
L Facityanaiytics
Aadinteon Level Clbject
13 Fire
» HuAL Feactor Hall Dect
L3 Language AOCTrpger Diject
B0 Multimedia alarn Security Otyject
e Tank PSI Oject
¥ L Plant dres B Tankl Object
» I Radistion Level | = VER_Pumg Speed Otiject

FoldarTypa

FolderType
FaldarType
FeldarTypa
FolderType
FolderType
FolderTypa
FolderType
FolderType
FoldesTyoa
FolderTyne
FolderType
FaldarTyda
FolderType

FalderType

DK Cancel

Help

Figure 2.71 - Selecting an Alarm from the Data Browser

5. Your selected Alarm Point will now appear in the Diagnostic Symptoms
Mappings grid, as shown below. At this time, you can set subconditions in the

Subcondition Name(s) column by clicking on the ellipsis [...] button.

Dhaghostc Medel:

Equipment

Name: |Machine 1

Fault Definitions | Fault Diagnostic

4

Dizgnostic Symptom

Alarm Point Name

Properties | Commands | X% FDDWerX | +

Genenic VAV Box Dusgnostic Model

BICONICS AlarmSvr. IHVAC. Area |

Subcondition Name(s)

Alarm Filber

High discharge temperature alarm
| High zone temperature alarm

Lew airflow alarm
Low discharge temperature alarm
Low zone temperature alarm |

Unstable asrfiow alarm

<browse to alasm paint>

<browse (o alaom point>

<browse to alanm point>

<browse to alasm paint>

<browse to alanm point>

<brewse to alanm point>

| Agply. | |Apply & Clase | | Refresh

Reset | | Add New...

Figure 2.72 - Entering Subconditions
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6. Clicking on the ellipsis button opens the Device Subcondition Name window, as

shown below. Make your selections, then click "OK" to return to the Fault
Diagnostic tab.

Device Subcondition Mame

| DIGITAL
o

L LOLO
[«] HI

[«] HIHI

| Ok || Cancel |

Figure 2.73 - Device Subcondition Name

7. Once you have entered your subconditions, you'll see them appear under the
Subcondition Name(s) column of the Diagnostic Symptoms Mappings grid. You
can now enter an Alarm Filter in the far right column, as shown below.

¥ Machine 1 "

E.a Equipment

4 Name: |[Machine I

Properties | Commands | % FODWorX | 4
Fault Definitions | Fault Diagnostic

Dhagnastic Model: Genenic VAV Box Diagnostic Model

D

¥

Duagnostic Symiptom Alsrm Point Name Subcondition Name(s)

Alarm Filter
High sirflow alarm BICONICS. AlarmSur. 1HVAC. Ares HIHIHE
High discharge temperature alarm | <browse to alasm point>
.Hiﬂh zone temperature alarm <browse to alasm point>
|Low sirflow alasm <browse 1o alarm point>

Low discharge temperature alasm | <browse to Slafm points
Low zone temperature alarm <browse to slarm paint>

Unstable airflow alarm <browse to alarm paint=>

Apply Apply & Close Refresh Reset Add New...

Figure 2.74 - Entering an Alarm Filter in the Diagnostic Symptoms Mappings Grid
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In order to save the changed status of the Fault Diagnostic Tab (with the newly
completed Diagnostic Symptoms Mappings), you must then either click on the
"Apply" button at the bottom of the tab window within the Project Explorer (and
can then proceed to make additional changes to the same Fault Diagnostic) OR
click on "Apply & Close" to save your settings and then return to the main
Project Explorer by closing the tab OR click on "Refresh” to update the Fault
Diagnostic tab itself OR click on "Reset" to return the state of the Fault
Diagnostic tab to the last saved settings OR click on "Add New..." to change the
settings for an additional asset.
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Lab: FDDWorX L2-1

Lab: FDDWorX L2

2.1.

2.2,

2.3.

From within Workbench-SL, you will be leveraging a variety of tools found in the FDD
configuration. Review the Task Checklist below for more details.

Task Checklist

In this lab, you will complete the following tasks:

e Create a Diagnostic Model in the FDD Configurator,.
e Start the FDD Service

e Add an asset to the asset tree

e Add the FDD extension to the aforementioned asset
e Configure a Fault Rule

e Connect the asset to the Diagnostic Model

e Test FDD functionality

Support Files

You do not need any additional support files to complete this lab.

Expressions Overview

An expression is a function that takes input, performs a specified calculation, and returns an
output. The calculation is executed periodically, at a user-configured rate. In expressions,
you can use parameters and make the expressions writable. Such expressions can be
accessed from a large variety of ICONICS products as single tags.

As with the Windows operating system itself, there is a variety of ways to perform
selected tasks. GENESIS64 is no different. Here are some of the ways you can access
the Expression Editor.

e Through the Expression section of the Unified Data Manager in either the
Workbench Classic or the Workbench Silverlight.

e Through the FDD Rule editor

e Through the Data Browser

XloMmaad -ge
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FDDWorX uses the Expression Editor to create fault rules. The GENESIS64 integrated
Help system includes a lot of useful information about the different elements of
expressions.

2.4. Creating a Diagnostic Model

A Diagnostic Model will allow you to set Diagnostic Symptoms (a symptom, in the
case of FDDWorX, is any state or condition related to specific equipment that the
user/manager would consider cause for concern or "alarm") and Possible Causes (a
cause, in the case of FDDWorX, is a reason for a resulting symptom that would create
concern or "alarm") within a Fault Symptoms/Causes Diagnostic Matrix.

2.5. Creating a Diagnostic Model Folder

1. From within the Workbench-SL select the FDD provider.
2. Expand the icTonicsAssetWorX tree.

3. Right click on the Fault Diagnostic Model tree node and select Add
Diagnostic Model Folder.

4. Name the folder HVAC and click Apply.

5. Right click on the HVAC folder and create another diagnostic model folder
called Zonel and click Apply.

6. Your configuration should resemble the following figure.

> i@zs
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File |H0me Applications  Tools and Settings

d U

Login/Logout Mew
Server

Configuration

Security

FDDWorX < #) Search the whole database () Search only
b B AssetWorX
4 [ icTonicsAssetWorX
4 5. Fault Diagnostic Model
A HVAC

Zonel

X Zonel |

Diagnostic Model Folder

I’ Name: |Zonel

W AssetWork

,‘? AlarmWorked Logger

OV AlarmWorXs4 Server
, Energy AnalytiX Description: |—

ldl FDDWarX |

Figure L2.1 - Creating a Diagnostic Model Folder Tree

2.6. Creating a Diagnostic Model

1. Right click on the Zonel diagnostic model folder and select Add Diagnostic
Model.

2. Name the diagnostic model ‘DM_Maintenance Mode’.

3. Using the handle (as is highlighted with a circle in the following figure) to
expand the content window, expose the FDD Causes and Symptoms
configurator buttons.

Note: You can also gain workspace by double clicking on the Home tab in the
ribbon. This hides (collapses) the home ribbon. Double clicking on the Home
tab again will re-expose the ribbon.
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10.

11.
12.

13.
14.

15.

> i@ﬁs
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% [NewDlagnasticM del] *

't? Diagnostic Model

© Nam:  (DM_Maintenance Mude

1 Edir s| | Add/Remave| 5|
|

Appiy Appily & Class Apply B New..| | acd hew... | g |

Figure L2.2 - Creating a Diagnostic Model

Now that you have access to the Causes and Symptoms buttons, let’s proceed
to add causes.

Click on the Add/Remove/Edit Causes button.

From within the Add, Remove or Edit Causes dialog box, select the ‘Click here
to add new item’ field.

Enter the term ‘Maintenance Mode Off’ and hit the Enter key.
Type the term “Maintenance Mode On’ and click the OK button.
Click on the Add/Remove/Edit Symptoms button.

From within the Add, Remove or Edit Symptoms dialog box, select the ‘Click
here to add new item’ field.

Enter the term *Process Running’ and hit the Enter key.
Type the term ‘Process Stopped’ and click the OK button.

Cross reference to the Symptom column Process Running and the
Maintenance Mode Off row. Enter a value of 100.

Cross reference to the Symptom column Process Stopped and the
Maintenance Mode On row. Enter a value of 100.

Your completed diagnostic matrix should resemble the following figure.
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Fault Symptoms/Causes Diagnostics Matrix

Diagnostic Symptoms ;
. Process Running || Process Stopped
Possible Causes

Maintenance Mode Off 100 (100%:) 0 (0%:)

Maintenance Mode On |I:I (0%%) 100 (100%:)

Figure L2.3 - Maintenance Mode Diagnostic Matrix
16. Click Apply.

17. This completes the configuration of a simple diagnostic matrix.

2.7. Starting the FDDWorX Service

1. With the FDDWorX provider selected, you should see an icon that resembles a
traffic light on the ribbon.

2. If the traffic light is Green, the FDDWorX service is already running.

3. If the traffic light Red, stopped, then click on it. The color should turn to green
as the FDDWorX starts. Wait a moment for the service to start.

Note: If for some reason you do not see the traffic light, be sure that the
FDDWorX localhost asset tree is expanded. Also, there have been instances
where hitting F5 to refresh the browser session will expose the Service icon.

2.8. Creating an FDDWorX Asset

Any asset added to the asset tree through AssetWorX can be configured as an FDD asset by
associating the asset with an FDD extension. This section will help you understand how to
create an FDDWorX asset.

2.8.1. Adding the FDDWorX Extension

1. From within the Workbench-SL select the AssetWorX provider.

2. Expand the icTonicsAssetWorX -> Assets = IcoUniversity = North
Campus tree to expose the Engineering Building asset as seen in the
following figure.
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AssetWorX L4

o AssetWorX
4 [§) icTonicsAssetWorX
4 .:_ Assets
4 gl TcoUniversity
4 2 North Campus
4 @ Engineering Building
7 Floor 01
7l Floor 02
7 Hvac 01
B Utility Sources
wd usa
o: Equipment classes

*, Product configuration

Figure L2.4 - Expanded icTonicsAssetWorX Asset Tree
3. Right click on the Engineering Building asset and select Add Equipment.
4. Enter the Name: ‘HVAC 02’.
5. From the Icon: drop down select ‘Process Cell’.

Note: When you click Apply a refresh will occur and a third tab with a label of
a Plus Sign will appear to the right of the Commands tab.

6. Click Apply.

¥ HVAC 01 |

Equipment
MName: |HVAC 01

Properties | Commands | +

FDDWorX

Figure L2.5 - Adding the FDDWorX Extension

7. Click on the Plus Sign to the right of the Commands tab.
8. From the Add New: drop down list select FDDWorX.

Note: By performing the above steps you have added the FDDWorX extension
to the HVAC 02 asset.

> i@zs
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2.9. Defining the Fault Diagnostic

8.
9.

With the FDDWorX tab selected, click on the Fault Diagnostic sub-tab.
From the Diagnostic Model drop down list select DM_Maintenance Mode.

Click in the field at the cross section of the Alarm Point Name column and
the Process Stopped row, click on <browse to alarm point>.

Click on the ellipsis to launch the Data Browser.

Select the tag Home -> OPC Classic Server = My Server -2
AlarmWorX64 - Manual Override (do not traverse any further in the tree)
and click OK.

The Process Stopped / Alarm Point Name should be defined as
@ICONICS.AlarmSvr.1\Manual Override.Source.

Click OK.
For each entry, click on the Subcondition Name(s) field.

Click on the ellipsis to launch the Device Subcondition Name dialog.

10. Place a checkmark in the Digital selection and click OK.

11. You configuration should resemble the figure below. Click Apply.

X HVAC 02

Equipment

Name: ‘HVAC 02

Properties | Commands | X FDDWorX |

Fault Definitions | Fault Diagnostic

Diagnostic Model: DM_Maintenance Mode

Diagnostic Symptoms Mappings

Diagnostic Symptom Alarm Point Name Subcondition Name(s) Alarm Filter

Process Running =browse to alarm point=

| |Prnoess Stopped @ICONICS.AlarmSvr.1\Manual Override.Source DIGITAL

Figure L2.6 - Fault Diagnostic Configuration

2.10. Defining the Fault Definitions

1

. Click on the Fault Definitions tab.

2. Click on the Add Fault button.
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3. Select the text <<condition>> (including the << and >> signs) and click on
the Variables... button. This launches the Data Browser.

Note: At this point, the tag you select in the data browser will replace the
<<condition>> text you selected.

4. Select the tag Home =2 AssetWorX -> IcoUniversity - North Campus 2>
Engineering Building >HVAC 01 - ManualOverride_opc. Click OK.

5. Add ==1 to the end of the equation.
6. Your IF statement should look like this.

IF  ({{ac:lcoUniversity/North Campus/Engineering Building/HVAC
01/ManualOverride_opc}}) ==

Note: You can copy and paste your entire expression into Notepad for
viewing and/or editing.

7. Once again, use the handle to expand the content window. Replace Faultl
and enter the Name: Maintenance Mode.

8. Your configuration at this point should resemble the figure below.

¥ HVACD2 *

Equipment
Name: HWACOZ
Properties | Commands = % FDDWorX | +
Fault Definitions | Fault Diagnestic
Add Fault | | Remove Fault | Fault Rule:
Maintenance Mode IF {{{zc:IcoUniversity/Morth Campus/Engineering Building/HVAC 01/ManuzlOverride_opc| | Arthmetic
THEN 1 - -
ELSE D Relational
Logical
Bitwise
Functions
Variables...
b J
Parameters Bound to Value %
Mame:  Maintznance Maode
Enabled: 1
Severity: 300
bl e oy Save Rule | |Save Rule As Import Rule Advanced Settings Pop Qut Rule Editor
Apply Apphy & Close Refresh | Resst - |Apply & New..| Add New...

Figure L2.7 - Fault Definition/Fault Rule Editor
9. Click on the Save Rule button

10. Click on the FacilityAnalytiX folder.

> i@zs
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11. Remove the text IcoUniversity NorthCampus_EngineeringBuilding_ from
the New Expression Name:

12. Your New Expression Name: should be HVACO02_Maintenance Mode_Rule.

13. When the information in the Save UDM Rule dialog resembles the figure
below, Click OK.

Save UDM Rule - "icTonicsUDMConfig' Database

®

Select a folder to save new Rule

wg FadlityAnalytix

Folder Path:

FacilityAnzhytix | Create New Folder

Mew Esxpression Name: | HWACOZ_Maintenance Mode_Rule

oK | Cancel |

Figure L2.8 - Save UDM Rule Dialog

Note: As we proceed it’s worth mentioning that some of the procedures we will
perform during these labs require some time to process. For instance, notice

when you click Apply in the next step that after about 2 seconds a refresh occurs.

The refresh is the indicator that processing is complete. Watch for other notes in
other labs indicating to wait for a refresh.

14. Click Apply. Wait for the refresh.
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2.11.

2.12.

2.13.

Confirming Faults through SQL Server

This section of lab has been included as a helpful suggestion and a quick guide to assist
you during rule development and testing. This section is brief as it is anticipated that
you have some SQL Server knowledge and can fill in the blanks.

1. Launch the SQL Server Management Studio by making the appropriate
selection under Start = All Programs.

2. After authenticating, expand the Databases =-> icTonicsAssetWorX
> Tables tree.

3. Right click on the dbo.FDD_Fault_Incidents table and click on “Select Top
1000 Rows’ to view the rows in the table.

4. The table is empty if you see 0 rows displayed in the lower right hand corner.

Note: The ‘Select Top 1000 Rows’ selection will vary depending on the
version of SQL server you’re running. You may have to use an alternative
method to view the rows of the table.

Generating and Analyzing a Simple Fault

Our lab environment is setup and ready for testing. During this section you will
generate a fault, verify the fault is posted as an alarm and review the fault data that was
written to the SQL Server database table [dbo].[FDD_FAULT_INCIDENTS] (AKA the faults
table) where the faults are stored.

Generating a Fault

As we proceed to execute the following steps, monitor the alarm viewer in the lower
right section of the GraphWorX64 display. The alarms with red text and white
background simulate alarms coming from your process while the alarms with the
yellow/orange background are generated by a fault rule. Let’s get started.

1. Load the FDD_icTonics_ HVAC.gdfx display in Runtime.

2. In the Fault Simulator section of the display, click on the Manual Override
button. The text on the button should turn yellow.

> i@zs
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3. An alarm with the yellow/orange background is generated by a fault rule
and an alarm with red text and white background is generated by the
process. Two alarms should be visible in the alarm viewer.

4. As we did previously, launch the SQL Server Management Studio.
5. Expand the Databases = icTonicsAssetWorX > Tables tree.

6. Right click on the dbo.FDD_Fault_Incidents table and click on “Select Top
1000 Rows’ to view the rows in the table.

7. You should see 1 row in the table. Notice the ActiveConditions field.

8. Return to the FDD_icTonics_ HVAC.gdfx display and click on the Manual
Override button again.

9. The button text color should return to normal, the manual override alarm
will disappear and the fault alarm background color will change to white
but remain in the alarm viewer.

10. The white alarm indicates that there was an alarm but the alarm state has
cleared. This alarm will be removed from the alarm viewer once the alarm is
acknowledged.

11. Return to the SQL Server Management Studio and click on the Execute
button. This will rerun the *Select Top 1000 Rows’ script and refresh the
view of the rows in the table.

12. As shown in the following figure, you should see 2 rows in the table. Note
that the contents of the ActiveConditions field. The second entry has “All
Symptoms Inactive”. This indicates that none of the Symptom alarms were
active when the fault occurred.

j Resuits |_'_1 Messagesl

Incidert!|D | FauttlD | FaultName | AssetlD | AssethName Fault Diagnostic Time | FaultActive Time | ActiveCondtions

i 1 Maintenance Mode 17 lco University. Morth Campus. Engineering Building..... 2013-09-05 19:23:36 673 2013-05-05 19:23:36.387 = Process Stopped;
7d 2 1 Maintenance Mode 17 lco University. Morth Campus. Engineering Building..... 2013-09-05 19:40:53.050  2013-05-05 19:23:36.387 = All Symptoms are inactive;

Figure L2.11 - Two Rows in the dbo.FDD_Fault_Incidents Table

2.14. Clearing the dbo.FDD_Fault_Incidents Table

Starting a fresh round of testing with an empty dbo.FDD_Fault_Incidents can be
helpful. The script below will clear the dbo.FDD_Fault_Incidents table. We will be
using this script during class so you can see how it applies to testing.
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1. From within the SQL Server Management Studio, click on the ‘New Query’
button.

2. Enter the following script syntax into the empty dialog.

USE icTonicsAssetWorX

GO

DISABLE TRIGGER [dbo].[FddFaultincidentOnDelete] ON
[dbo].[FDD_FAULT_INCIDENTS]

DELETE FROM [dbo].[FDD_FAULT_INCIDENTS];

ENABLE TRIGGER [dbo].[FddFaultincidentOnDelete] ON
[dbo].[FDD_FAULT_INCIDENTS]

3. Click on the Execute button. From within the split window you should see on
the Messages tab in the lower window, information depicting how many
row(s) were affected. Because we generated two faults you should see the
message (2 row(s) affected). Your output should resemble the following
figure.

R Microsoft SQL Server Management Studio
Fle Edit View Debug Tools Window Community Help

Dvewouery |0y | [ |5 & B

SQLQuery2.sql..8\admin (65))* | S5QLQueryl.sql - focall...\...3)) |
Cannect - 3 23 USE icTonicshssetWorX

co
dbo.EA_SummaryAssetsBase A .
dbo.EA_SummaryAseateDaly £ DISASLE TRIGGER [dbo].[FddFaultIncidentOnDelete] ON [dbo]. [FDD_FAULT INCIDENTS]

dbo.EA_SummaryAssetsHourly LDELETE FRCM [dbo] . [FDD_FAULT INCIDENTS];
dbo.EA_TableMaintenance ENABLE TRIGGER [dbo].[FddFaultIncidentCOnDelete] CN [dbo].[FDD FAULT INCIDENTS]

dbo.EA_TemperatureData
dbo.EA_TemperatureExternalData
dbo.EA_Trigger_Assodations
dbo.EA_Trigger_Info
dbo.EA_TriggerFolders
dbo.EA_Triggerltems
dbo.EAV_CaleulationValue_OUTPUT
dbo.EAV_Configurations
dbo.EAV_FinancialData_OUTPUT
dbo.EAV_FinandalDataSimple_OUTPUT
dbo.EAV_MeterValue_OUTPUT
dbo.EAV_WeatherValue_OUTPUT
dbo.FAV_Configurations
dbo.FDD_ASSET_DIAGNOSTIC
dbo.FDD_DEVICEMODEL_CAUSES
dbo.FDD_DEVICEMODEL_CONDITIONS
dbo.FDD_DEVICEMODEL_MATRIX 4
dbo.FDD_DEVICEMODELS
dbo.FDD_DEVICEMODELS_FOLDERS
dbo.FDD_FAULT_CONDITIONS_MAPPINGS

Tl
o

3 Messages

dbo.FDD_FAULT_INCIDENT_CAUSES
dbo.FDD_FAULT I INCIDENT CAUSES_ARCH
dbo.FDD_F, 5

[ S S e S S S e S 3 e S 3 e e )
uLnLuLnLuLnLuLnLuLnLuLnLuLnLuLuLnLuLnLuLnLuLnLuLnLuLnLu

Figure L2.9 - Clear Fault Table Script

4. Click on File = Save SQLQuery.sqgl As and enter the name ClearFaults.sql.
See the figure below as a reference.
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Save File As EHE

Save in: I Projects j o - 4 A Ca _=| ~ Tools ~

Name |v| Date modified |v| Type |v| Size |v|

! |_“J ClearFaults.sqgl

Desktop

|
My Projects

A
My Computer
File name: ICIearFauIm.sql j Save 'I
savess type:  [EGTIGTN G ST M cancel |,
Figure L2.10 - Saving the ClearFaults Script
Click Save.

. As we proceed with testing, you will execute either the Select Top 100 Rows

or the ClearFaults.sql query. Practice selecting the appropriate tab and
clicking on the Execute button.

. Take some time to experiment with generating faults and clearing the table.

Also spend some time thinking about what is happening in this process.

2.15. Leaving Faults in the FDD_Fault_Incidents Table

In the next lab we will create a view in PortalWorX to view the fdd_fault_incidents
data. If you cleared the records from the table, execute the following steps to add fault
records.

1.

Now you know that clicking on the Manual Override button generates an
alarm and a fault.

Return to the FDD_icTonics_ HVAC.gdfx display.

Click on the Manual Override button. The text should turn yellow and two
alarms (one process and one fault) should appear in the alarm viewer.

Pause (wait) a few seconds.
Click on the Manual Override button again. Note the alarm viewer changes.

Return to SQL Server Management Studio, and execute the Top 1000 rows
query to confirm you have records in the table.

XloMmaad -ge
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7. Here’s a little more detail if you need it. Expand the Databases -
icTonicsAssetWorX >  Tables tree, right click on the
dbo.FDD_Fault_Incidents table and click on *Select Top 1000 Rows’.

This concludes this lab.

> i@ﬁs
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FDDWorX Viewer 3

3.1.

3.2.

The FDDWorX Viewer is a Silverlight control that is used to visualize the data
collected by the FDDWorX server, including Faults, Fault Summaries, Asset
Summaries and Diagnostic causes. There is a FDDWorX Viewer that can be used
within PortalWorX-SL, another within GraphWorX64, and a Web Part that can be used
in PortalWorX SP (utilizing SharePoint).

Objectives

After completing this chapter, you should know how to:

e Quickly Create a Grid to Display Faults

e Configure Commands through the FDDWorX Viewer
e Adda Chart

e Adda Grid

e Add a Tabs Container

e Add a Panel

e Add Details

e Add the FDDWorX Web Part in SharePoint 2010

Configuring the FDDWorX Viewer

This chapter will initially demonstrate how to configure a FDDWorX viewer to display
a grid with faults. We will add a Row Detail to the grid so that when we expand the
fault, we can display more information including a list of causes, a chart showing the
current week’s distribution of faults, and asset details.

JIM3IN XI0MAd-
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3.2.1. Creating a Grid to Display Faults

1. In your FDDWorX Viewer, right-click on "Viewer" and select "Add Grid", as
shown below.

General | Appearance Configuration

i@ Viewer

{ I [ add Chart Name: | Viewer
~1| Add Grid __| override Inherited Asset
Add Tabs Container __| Override Inheritad Time Range
=|| Add Panel
1/| Add Detail

Figure 3.1 — Adding a Grid

2. Click your Grid in the tree and select the Data tab. Select "Faults” from the Data
Query drop down menu

~H-PF
General [Dts | Ascaiance -
A [ Vewper
~ = Fi D Priraiddan | ieCF R2A Rarvans) -
Gad
Cate Qodry Fimeitie -
A EDna: FaraTaten -

o InDuds Crldres Sorets

Azt Fillnr [

o Liwis

o Banet

o Path

o Pucture
o) Fasdt Tirmm
o Faul

o Rora

Figure 3.2 — Data Tab for Grid
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3.2.2. Creating a Row Detail and Panel

1. Right-click the Grid in the tree and select "Add Row Detail™. This will allow you
to expand a row in your grid to retrieve more information.

2. Next, right-click the new Row Detail and select "Add Panel".

3. Click the Panel in the tree and make sure that the Layout Orientation specified on
the Appearance tab is "Horizontal". This will ensure that if you add multiple
features to this panel, they will be displayed side-by-side. If you prefer that
features added to the panel be displayed top-to-bottom, you can select "Vertical”

orientation.
R I
General | Appearance el
Title: -~
Text:
Format: A-[ vEBl4u ===
Subtitle: -~
Text:
Format: A~ 10 % B || |5 |||
Border: -~
Color: Thickness: | 1 -:—
Background: e
Colar:
Layout Onentation: Hnnzmtal

Figure 3.3 — Panel Appearance Tab

3.2.3. Creating a Tabs Container and Tabs

1. Right-click on the new Panel and select "Add Tabs Container".

4 fig Viewer
4 | Grid
4 .. Row Detail
= P—
I | Add Chart
— || Add Grid
[:] Add Tabs Container
=|| Add Panel
i|| Add Detail
X | Remove

Figure 3.4 — Adding a Tabs Container
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2. Right-click on the new Tabs Container and select "Add Tab".

3. Select the tab in the tree. On the Appearance Tab, enter “Distribution” for the
Title text.

3.2.4. Creating a Chart and Series

1. Right-click the Tab and select "Add Chart". Select a Bar chart for Chart Type.
2. Next, right-click the chart and select "Add Series".

3. Click on the series in the tree. For this series, we will only want to look at the
faults that have occurred this week, so first, check the Override Inherited Time
Range check box. In the Start section, change the start to "Preset" and "First Day
of Current Week".

General | Appearance

Name: Serieg|

| Ovemide Inherited Asset

|»| Override Inhernted Time Range
Time Range:

Start

Preset & Now

FirstDay Current. Week

12:00 AM :’

Offset: Offset:

Years: 0=  Months: 0 Years: 0=  Months: | o=

Days: 0  Hours: = Days: 0= Hours: (=

| Auto Update ) = seconds

Figure 3.5 — Overriding the Time Range

4. On the Data tab, select "Distribution by asset” for the Data Query. Select "Day"
as the Interval Type in the Additional Parameters section.

5. Check the "Format" check box and change the Format to MMM-dd.

6. Next, try creating another Tab for inclusion in the Tab Container. Name it
“Causes” and add a Grid to it that uses the latest Causes data query.

3.2.5. Creating an Asset Detail

1. Next, we will add an Asset Detail to our panel to be shown next to our Tabs
Container. Right-click on "Panel™ and select "Add Asset Detail".

2. Select the Asset Detail in the tree and on the Data tab, choose the "Summary by
asset Data" Query.

> i@zs
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When you are finished, your tree should look similar to the one in the figure
below.

4 g viewer
4 ] Grid

4 .. Row Detail

4 |=| Panel

4 TabContainer

4 Tab
4 || Chart
Ilu Series
4 Tab[1]
— Grid

i Asset Detail

Figure 3.6 — Final Configuration

Make sure to click the "Save™ button at the top of the viewer to save this
configuration. Clicking the blue play button at the top right of the viewer will
switch the viewer to Runtime mode. You won’t see any results there now
because the viewer is configured to use an Inherited Asset. This means the asset
that is passed to the queries in the viewer is determined when you select an asset
in the tree that has a Load FDDWorX Data command that was defined for it in
the Workbench-SL.

To verify that your configuration is working correctly, you can click the Viewer
in the tree and check the "Override Inherited Asset” check box and select some
specific asset for which faults have occurred. If you switch to runtime, you will
see a grid of these faults. If you click the plus sign [+] at the beginning of any
row, you will see the panel that we defined.

Deag @ cobornn heacer and deep & hare to grous by that cokemn

Datnbuton  Causes - Level S8
Kisat Fialeing baiary

Palh  Compiny Fidons baliy

Legend Picture
Serwes O Faults 174%

Figure 3.7 - FDDWorX in Runtime Mode
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3.3. Configuring Commands for an FDDWorX Viewer

You can apply some of the commands that you have added to your assets in
AssetWorX to an FDDWorX Viewer control in PortalWorX-SL.

To Apply an Existing Command from an Asset to an FDDWorX Viewer:

1.

In the AssetWorX Navigator on the left-hand panel, navigate to the asset that
contains the command that you wish to apply to the viewer.

Right-click the asset and select the command you wish to apply.

Choose the viewer to which you would like to apply the command. You can also
apply the command to a New Control, which will open a new FDDWorX viewer
with the default settings.

3.3.1. Commands Supported by FDDWorX Viewer Controls

An FDDWorX Viewer control in PortalWorX-SL supports the following commands:

Export Image

Load Facility Data

Navigate - FDDWorX viewers support only the Back, Forward, Home, and
End navigation types for this command.

Save Configuration

Select Asset

Select Element - FDDWorX viewers support only the Row element type for
this command.

Set Visibility - FDDWorX viewers support only the Column object type for
this command.

> i@ﬁs
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3.4. Viewer/Web Part Main Page Options for FDDWorX

The icons in the top right of the FDDWorX Silverlight Web Part (- + = H = & &)
perform different functions, as listed below.

Return to Main Settings - Click on this to return to the main page options screen
from any other location while using the FDDWorX Silverlight Web Part.

Load From - Clicking on this button provides you with two options for loading
configuration data -- Load from Database or Load from File -- as shown below.

I | H - j';' P
8 Load from Database

Load from File

Figure 3.8 - ""Load As' Options

Clicking on Load from Database allows you to select the connected database from
a pulldown menu.

Clicking on Load from File launches a file explorer allowing you to browse to your
selected saved FDDWorX Configuration (.fav) File.

H - Save To - Clicking on this button provides you with two options for saving
configuration data; Save to Database or Save to File; as shown below.

I H - j';' P
1 save to Database

Save to File

Figure 3.9 - ""Save To" Options

Clicking on Save to Database allows you to enter the name of the configuration to
be saved, as well as set it as a Default Configuration, if you so desire.

Clicking on Save to File launches a file explorer, allowing you to save the present
configuration as a FDDWorX Configuration (.fav) File in your preferred location.

o Viewer Settings - Clicking on this button brings up the Viewer Settings window. For
details, see the section called "Viewer Settings™ at the end of this table.

JIM3IN XI0MAd-
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- Switch to Runtime Mode - Clicking this button from any page within the
FDDWorX Silverlight Web Part switches the Viewer to Runtime Mode. (This icon
appears only if AssetWorX's Show Mode Switch button is selected.)

] Switch to Configuration Mode - Clicking this button switches the Viewer from
Runtime Mode to Configuration Mode, allowing users to make further changes to the
Viewer. (This icon appears only if AssetWorX's Show Mode Switch button is
selected.)

# Viewer Settings - Clicking on this button brings up the Viewer Settings window,
shown below, allowing you to select the configuration Project, Server, Database, Start
Date and Time; and End Date and Time.

Viewer Settings S
Project: | Default v|
Server: | localhost v|
Database: | Sample Example - |
Start: End:
| 4/9/2011 g” 5/9/2011 g|
|4:58 PM E”ﬂ-:SB PM n|

Figure 3.10 - Viewer Settings Window

Clicking on the [ 2] button to the right of either the Start or End date brings up a
monthly calendar for date selection, as shown below.

Sun Mon Tue Wed Thu Frni Sat

271/ 2 3 4 5 & 7
28| 8 9 10 12 13 14
29 |15 16 17 18 19 20 21
30 22 23 24 25 26 27 28
31 (29 30 31 1 2 3 4
2|5 & 7 8 9 10 11

Figure 3.11 - Monthly Calendar

> itio/ﬂ&s
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Clicking on the [ 2] button to the right of either the Start or End time brings up a clock
window for time selection, as shown below.

Clock

12:00 AM  1:00 AM  2:00AM  3:00 AM
4:00 AM  3:00 AM  &:00AM  7:00 AM
g:00 AM  S9:00 AM 10000 AM 11:00 AM
1z:00 PM  1:00PM  Z2:00 PM  3:00 PM
4:00 PM 5:00PM B:00PM 0 7:00 PM
g:00 PM  S9:00PM  10:00PM 11:00FPM

Figure 3.12 - Clock Window

3.4.1. General Tab in the FDDWorX Web Part

The following is a description of the settings that can be changed in the General tab of
the FDDWorX Web Part in Silverlight, shown below.

| General | Appearance Configuration IEl

3

Name: Viewer | |

|+ Override Inherited Asset
Asset:

(2 Child of Inherited Asset

I Child of Specific Asset

) Specific Asset
Child
Assat 1
Index:

|s] Show Runtime Panel

|+ override Inherited Time Range

Time Range:

Start: ~ | End: ~

| Relative To End - | ow al

| g | g

| § | g

Offset: Dffset:

Years: mg Months: = Years: mg Months: mg

Days: ma Heours: ma Days: ma Hours: ma
| Auto Update mg seconds i
|| Show Runtime Panel L

0 connected

Figure 3.13 - General Tab in the FDDWorX Web Part

JIM3IN XJI0MAd4
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e Name - Enter a name for the Viewer in the left-side navigation window in the
FDDWorX Web Part.

e Override Inherited Asset - Click this check box to override inherited assets
from your designated data source. You will then have the option of overriding
with a:

o Child of Inherited Asset - If selected, you will be able to set the Child Asset
Index, located at the right side of the window (as shown in the image above),
to select the branch level of the asset child that you would like to override
the inherited asset.

o Child of Specific Asset - If selected, you will be able to use a pulldown menu
to select the specific asset whose child you wish to use to override the
inherited asset, while also setting the Child Asset Index, as shown below.

Agseak: -
Child of Inherted Asset
= Child of Specific &ssst
Spacific Asset
Child )
Specific Asset: Company - BEsat 1=
Index: ;
i Company

o | Show Bunbime Panel
Figure 3.14 - "Child of Specific Asset" Settings

o Specific Asset - If selected, you will be able to use a pulldown menu to
select the specific asset to override the inherited asset.

Assel:
Chald of Inhented Asset
Chald of Specthc Asset
=) Spacific Asset

Specthc Aszet: Company .

o Company |

o | Show Runtime Pand
Figure 3.15 - Specific Asset Settings

o Show Runtime Panel

e Override Inherited Time Range - Click this check box to override inherited
time/date ranges from your designated data source. You will then have the
option of overriding with new time and date info.

o Start and End - Using the pulldown menus, you're able to select options
including Now, Inherited, Relative to End, Preset and Custom.
Depending on the pulldown selection, you can also enter in new date/time
information or use the ®|buttons. The button to the right of the date entry
field brings up a monthly calendar for date selection, as shown in the
following figure.

> i@ﬁs
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1 July - 2012 3

Sun Mon Tue Wed Thu Fri Sat

27 1 2 3 4 ] 6 7

213 14
1

o 1|1
25 | 15 15 17 8 1% 20 21
30 | 22 23 24 25 26 27 28

)
oo
=]

9 1

31| 23 30 31 1 2 3 -
32 3 6 7 8 9 10 11

Figure 3.16 - Monthly Calendar

The button to the right of the time entry field brings up a clock window for
time selection, as shown below.

12:00 AM  1:00AM  2:00 AM  3:00 AM
4:00 AM  5:00 AM  6:00AM  7:00 AM
8:00 AM  5:00 AM 10:00 AM 11:00 AM
12:00 PM  1:00PM  Z2:00 PM  3:00 PM
4:00 PM  5:00PM 6:00PM  7:00PM
g8:00 PM  9:00PM 10:00FM 11:00FPM

Figure 3.17 - Clock Window

Offsets - Beneath the Start and End date and time fields, you can offset the
entered info by Years, Months, Days or Hours.

Auto Update - Clicking this check box allows you to set the time to
automatically update the date/time-related data.

Show Runtime Panel - Clicking this check box allows you to edit the Header
Format setting below.

Header Format - The pulldown menu, as shown below, allows you to set the
header format to include date and time information as one of the following:

= {0}-{1}

= {0:d}to {1:D}

= {0} to {1:MM/dd/yy h:mm:ss}

Years: 0 = Months: 0= Years: 0 = Months: 0=
Days: 0 = Hours: o= {0} - {13 i—-
& 4 s
| Auto Update 10:d} 52 {1:0}
3{ Shaw Runtime Pansal {l:l} to {1' ‘MM ddlyy h:mm:sﬁ} |
Header Format: ! o} - {1} H [7]

Figure 3.18 - Header Format Settings

JIM3IN XI0MAd-
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3.4.2. Appearance Tab in the FDDWorX Web Part

The following is a description of the settings that can be changed in the Appearance tab
of the FDDWorX Web Part in Silverlight, shown below.

General | Appearance | Canfiguration =

Title: A

Text:

Format; A - 10 P B |l L E=E=

Subbithe "
Text:

Format: 2L - 0B | U

Barder: o
Color: = Thickness: 1 +

Background: Y
Codor:

Layaut Drantatsen: Forzontal

Figure 3.19 - Appearance Tab in the FDDWorX Web Part

Title:

e Text - Enter a main title for the area where your visualized data will appear
during runtime. This text will appear at the top of the section that will include
your viewer runtime elements (charts, grids, tabs containers, panels, details,
etc.).

e Format - You can change the text color, size, style (bold, italics or underline)
and justification of the Title Text here.

Subtitle:

e Text - Enter a subtitle for the area where your visualized data will appear during
runtime. This text will appear beneath the Title and above the section that will
include your viewer elements (charts, grids, tabs containers, panels, details, etc.).

e Format - You can change the text color, size, style (bold, italics or underline)
and justification of the Subtitle Text here.

Border:

e Color - Select a color for the border containing your visualized data in runtime
mode.

e Thickness - Set the thickness of the border containing the runtime elements.

> i@zs
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Background:

e Color - Select a color for the background of the section containing your
visualized data in runtime mode.

Layout Orientation - Use the pulldown menu to select either Horizontal or Vertical
orientation of multiple runtime elements (charts, grids, tabs containers, panels, details,
etc.).

3.4.3. Configuration Tab in the FDDWorX Web Part

The following is a description of the settings that can be changed in the Configuration
tab of the FDDWorX Web Part in Silverlight, shown below.

Ganeral Appearance | Configuraton

Configuration Tithe: Default Configuration
Craated By: Date: 5r10/2011 |
Miodified By: Date: te L]

Descnption:

Figure 3.20 - Configuration Tab in the FDDWorX Web Part

e Configuration Title - Enter a title for the configuration you will view during

runtime.

e Default Configuration - Click this to set the current configuration as the
default.

e Created By - You can enter information for the creator of the configuration
here.

e Date - Enter the date into the text entry field or click on the ®| button. The
button to the right of the date entry field brings up a monthly calendar for date
selection, as shown below. You may do the same for the "Modified By" field, as
well.

4 July - 2012 3

Sun Mon Tue Wed Thu Fri Sat
271 2 3 4 5 & 7
28| 8 9 10 12 13 14
29 | 15 16 17 18 18 20 21
30 |22 23 24 25 26 27 28

31| 29 30 31 1 2 3 -
32 5 B 7 3 £ 10 11

Figure 3.21 - Monthly Calendar

JIM3IN XI0MAd-
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¢ Modified By - Should an existing configuration require any changes, you can
keep track of who made changes by entering a name here. For "Date"
description, see above.

e Description - Enter a description of the configuration you will view through the
FDDWorX Silverlight Web Part.

3.5. Adding Viewer Elements

Either before or after setting the Web Part Main Page Options, you can begin to add
Viewer elements within the FDDWorX Silverlight Web Part.

F@ Viewer

I | aAdd Chart
Add Grid

8 |

Add Tabs Container

Add Panel

i|| add Detail

Remowve

Figure 3.22 - Adding Viewer Elements to the FDDWorX Silverlight Web Part

Right-click on the Viewer in the left-side navigation pane of the Web Part to make your
selection.

Among the elements you can add are:

e Chart (or Series)

e Grid (or Row Detail)

e Tabs Container (or Tab)
e Panel

e Detail

> i@ﬁs
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3.6. Add Chart (or Series)

To Add a Chart:

1. Right-click on your selected Viewer in the left-sided pane of the FDDWorX
Silverlight Web Part, then click on "Add Chart", as shown below.

E@ Viewer

Add Chart
Add Grid

m 3 [ E

Add Panel

i|| add Detail

Add Tabs Container

Remowve

Figure 3.23 - Add Chart

2. This adds a "Chart" branch to the project explorer as well as opens the chart
properties in the right side of the FDDWorX Silverlight Web Part. These
properties are split between the General and Appearance tabs.

General | ADPEATANGE
4 Bg viewer
ot Hamie: Chart
| Chart
Cwverride Inherited Asset
Override [nkerted Time Langs
Drill-Dowm: | higme=
Mode:
*! Lmear
Asdial
Chart Type:

Linmar

o

Horpontal

IERNA A N N N NC Madle

Codumin
Al [gn
gl [[m
L[ |S0) |98
Scatter
-
'H

Figure 3.24 - Chart Properties
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The following is a description of the settings that can be changed in the General Tab of
the Chart properties.

4 By viewer

W Cham

> i@zs
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Ganeral | ADDEATANGH

Hamie: Chart
Override Inherited Asset
Qverride Inherted Time Langs
Drill-Cowmi | higmees
Mode:
*! Lmear 3o
Radial Horizantal
Chart Type: -

Lirear

o W ) ol M| ) el ~| )

Codumin

LA |8
Scatter

[T
|

Figure 3.25 - Chart - General Tab Properties

Name - You can enter the name of the chart here.
Override Inherited Asset - Click this check box to override inherited assets
from your designated data source. You will then have the option of overriding

with a:
o Child of Inherited Asset - If selected, you will be able to set the Child Asset

Index, located at the right side of the window (as shown in the image above),
to select the branch level of the asset child that you would like to override
the inherited asset.

Child of Specific Asset - If selected, you will be able to use a pulldown menu
to select the specific asset whose child you wish to use to override the
inherited asset, while also setting the Child Asset Index, as shown below.

-

Agzat:
Child of Inherited Asset
%) Child of Spasific szsss
Specific Asset
Child )
Specific Asset: Gompany - B5set =
f | Index: ;
i Company

y" Chow Runfsme Pane|

Figure 3.26 - "Child of Specific Asset" Settings
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o Specific Asset - If selected, you will be able to use a pulldown menu to
select the specific asset to override the inherited asset.

Agsal:

Child of Inhented Asset
Chald of Specihc Asset
=) Spacific Asset

o Company

o | Show Runtime Pandg

Figure 3.27 - Specific Asset Settings
o Show Runtime Panel

e Override Inherited Time Range - Click this check box to override inherited
time/date ranges from your designated data source. You will then have the
option of overriding with new time and date info.

o Start and End - Using the pulldown menus, you're able to select options
including Now, Inherited, Relative to End, Preset and Custom.
Depending on the pulldown selection, you can also enter in new date/time in
B| puttons. The button to the right of the date entry field brings up a
monthly calendar for date selection, as shown below.

4 July - 2012 3

Sun Mon Tue Wed Thu Fri Sat

71 2 3 a4 5 6 7
28 9 10 12 13 14
29 |15 16 17 18 19 20 21
30 |22 23 24 25 26 27 28
31|29 30 31 1 2z 3 4
2|5 6 7 8 9 10 11

Figure 3.28 - Monthly Calendar

The button to the right of the time entry field brings up a clock window for
time selection, as shown below.

12:00 AM  1:00 AM  2:00 AM  3:00 &AM
4:00 AM  5:00 AM  6:00 AM  7:00 AM
3:00 AM  5:00 AM  10:00 AM  11:00 AM
12:00 PM  1:00PM  Z:00PM  35:00 PM
4:00 PM  5:00PM  ©:00PM  7:00PM
§:00 PM S:00PM  10:00PM 11:00PM

Figure 3.29 - Clock Window

JIM3IN XI0MAd-
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Offsets - Beneath the Start and End date and time fields, you can offset the

o]
entered info by Years, Months, Days or Hours.

0 Auto Update - Clicking this check box allows you to set the time to
automatically update the date/time-related data.

o Show Runtime Panel - Clicking this check box allows you to edit the Header
Format setting below.

o]

Header Format - The pulldown menu, as shown below, allows you to set the

header format to include date and time information as one of the following:

= {0}-{1}
= {0:d}to {1:D}

= {0} to {1:MM/dd/yy h:mm:ss}

Years: 1 Months: 0 =

alr a
L]

Days: 0 — Hours: 0 =

| Auto Update
o Show Runtime Pane|

Header Format:

Years: 0 —
{0} - {1}
fo:d} to {1:D}

0% to {1:MM ddiyy himm:ss)

'

[=|@

Figure 3.30 - Header Format Settings

Drill Down - Should you wish to be able to access an additional chart from a
primary one (i.e., "drill down" to additional data on a separate chart), click on
this pulldown menu. Options include "None" (to clear this selection), "Asset" or
"Custom”. Selecting "Custom" adds a "Drill-Down" branch to the Chart branch
in the project explorer. You can then click on the Drill-Down branch to edit
its own chart properties. You could then, in turn, create a Drill Down in that
level and so on, to create multiple levels of chart data, if so desired.

4 [ viewer

A I

{ ] Drill-Down

Figure 3.31 - One Drill-Down Level for a Selected Chart

Mode - Decide on whether your chart will be Linear or Radial. Based on which
radio button you click, you'll have further options. For Linear Mode, you can
make the chart either 3D (or leave as 2D) or Horizontal (or leave as Vertical).
For Radial Mode, you can decide whether or not you want the chart in 3D. Your
Mode selection will affect which Chart Type you can choose.
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e Chart Type - Depending on the Mode you selected, you can choose from
multiple options for your chart type. Listed below are the Mode/Chart Type
Options:

LINEAR MODE

Linear

—— Line - Standard line series

—— Stacked Line - Stacked line series

—— Spline - Standard spline series

—— Stacked Spline - Stacked spline series

—— Step Line - Step line chart series

4,
s

Area - Line area series

? |

J Stacked Area (x2) - Stacked area line series

[ 3

Spline Area - Spline area series

&

Stacked Spline Area - Stacked spline area series

100% Stacked Spline Area - Stacked spline area series, filling 100% of the
output range

&

Step Line Area - Step line area series

—IRange - Line range series

JIM3IN XI0MAd-
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——ISpline Range - Spline range series

" I'stick - Stick chart series
_“101
J‘— Candle - Candle stick chart series

Column

m Bar - Standard bar series

r|
Q Stacked Bar - Stacked bar series

g
QlOO% Stacked Bar - Stacked bar series, filling 100% of the output range

Scatter

——IScatter - Scatter (point) chart series

Bubble - Bubble chart series

LINEAR MODE - 3D

Linear

|
' Line 3D - 3D chart line series

—— Stacked Line 3D - 3D chart stacked line series

—— Area 3D - 3D chart area series
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Stacked Area 3D - 3D chart stacked area series

£

A

——1100% Stacked Area 3D - 3D chart 100% stacked area series

Column

M Bar 3D - 3D chart bar series

——1Stacked Bar 3D - 3D chart stacked bar series

=—1100% Stacked Bar 3D - 3D chart 100% stacked bar series
LINEAR MODE - HORIZONTAL
Bar

g Horizontal Bar - Horizontal bar series

=]
g Stacked Horizontal Bar - Stacked horizontal bar series

-

—1100% Stacked Horizontal Bar - Stacked horizontal bar series, filling 100% of
the output range

RADIAL MODE

Radial

—'Pie - Pie chart series

A4 Doughnut - Doughnut chart series
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RADIAL MODE - 3D

Radial

“="IPie 3D - 3D pie chart series

= Doughnut 3D - 3D doughnut chart series

3.6.2. Chart - Appearance Tab

The following is a description of the settings that can be changed in the Appearance
Tab of the Chart properties.

General | Appearance
4§ viewer Legend: =
& Chan | 7] Visible Pogatin: Rughit. -
SR rom—— Itiern Markers: SqusreRounded =
Data Sampling: -
Furction: T = | Themahald: 200 =
-Rs: -
) visbie Tithe:
7| Sherw Labels Lsbel Fonmat: 0,00 L
Layout Mode: Ao =
Step: 100 =

Label Rotstion: 0.00 =

Steq Label Level
Court:

e Awis: =
| Visiile Tithe:
o] Show Labels Label Fonmat: 0.00 P
Srep: 1.00 =
Labal Retation: 000 1=

Fiwed Range

Figure 3.32 - Chart - Appearance Tab

e Title - Text and Format - Enter a name for the Chart that will appear in
runtime. You can also set the color, font size, style and justification of your
entered text here.

e Subtitle - Text and Format - Enter a subtitle for the Chart that will appear in
runtime. You can also set the color, font size, style and justification of your
entered text here.

e Border - Color and Thickness - Click on the pulldown handle to select a color
for the border that will surround the chart. Enter (or use the up and down arrows)
to set its thickness.

e Background - Click on the pulldown handle to select a color for the
background to be used behind the chart.
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Legend

Visible - Click this box to include a Legend with your chart to provide
additional information as to its elements.

Items Orientation - Use the pulldown menu to set whether the Legend items
will be horizontal or vertical. Hovering the mouse over the pulldown will trigger
the blue "Default” text, allowing you to make this change a default property.
Position - Use the pulldown to set where the Legend will be positioned (Left,
Top, Right, or Bottom). Hovering the mouse over the pulldown will trigger the
blue "Default" text, allowing you to make this change a default property.

Item Markers - Use the pulldown to set which item markers will be used
within the Legend: Circle; Diamond; Hexagon; Square; SquareRounded;
StarEightRay; StarFiveRay; or Triangle. Hovering the mouse over the pulldown
will trigger the blue "Default" text, allowing you to make this change a default

property.

Data Sampling

X-Axis

Function - Use the pulldown menu to set the data sampling function: Average;
First, KeepExtremes; Last; Max; Min; or Sum.

Threshold - Enter, or use the up and down arrows to set, the data sampling
threshold here.

Visible - Click this box to include an X-Axis with your chart.

Show Labels - Click this box to show labels for the X-Axis elements of the
chart.

Title - You can enter a name for the X-Axis information here.

Label Format - You can decide upon how you wish the X-Axis labels to be
viewed: Standard Numeric Format Strings; Custom Numeric Format Strings;
Standard Date and Time Format Strings; or Custom Date and Time Format
Strings. Options include: 0.00; #,##; ##.0%; #.## 'degrees’; d; D; f; F; g; G; M;
and Y.

Layout Mode - Use the pulldown menu to select the layout mode for the chart's
X-Axis info: Auto; Between; Inside; or Normal. Hovering the mouse over the
pulldown will trigger the blue "Default" text, allowing you to make this change
a default property.

Step - Enter, or use the up and down arrows to set, the Step for the X-Axis
information here. Hovering the mouse over the text entry field will trigger the
blue "Default" text, allowing you to make this change a default property.
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Y-AXis
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Label Step - Enter, or use the up and down arrows to set, the Label Step here.
Hovering the mouse over the text entry field will trigger the blue "Default™ text,
allowing you to make this change a default property.

Label Rotation - Enter, or use the up and down arrows to set, the Label
Rotation here. Hovering the mouse over the text entry field will trigger the blue
"Default” text, allowing you to make this change a default property.

Ticks Distance - Enter, or use the up and down arrows to set, the Ticks
Distance here. Hovering the mouse over the text entry field will trigger the blue
"Default” text, allowing you to make this change a default property.

Steps Label Level Count - Enter, or use the up and down arrows to set, the
Steps Label Level Count here. Hovering the mouse over the text entry field will
trigger the blue "Default” text, allowing you to make this change a default
property.

Steps Label Level Height - Enter, or use the up and down arrows to set, the
Steps Label Level Height here. Hovering the mouse over the text entry field will
trigger the blue "Default” text, allowing you to make this change a default

property.

Visible - Click this box to include an Y-Axis with your chart.

Show Labels - Click this box to show labels for the Y-Axis elements of the
chart.

Title - You can enter a name for the Y-Axis information here.

Label Format - You can decide upon how you wish the Y-Axis labels to be
viewed: Standard Numeric Format Strings; Custom Numeric Format Strings;
Standard Date and Time Format Strings; or Custom Date and Time Format
Strings. Options include: 0.00; #,##; ##.0%; #.## 'degrees’; d; D; f; F; g; G; M;
and Y.

Layout Mode - Use the pulldown menu to select the layout mode for the chart's
Y-Axis info: Auto; Between; Inside; or Normal. Hovering the mouse over the
pulldown will trigger the blue "Default™ text, allowing you to make this change
a default property.

Step - Enter, or use the up and down arrows to set, the Step for the Y-Axis
information here. Hovering the mouse over the text entry field will trigger the
blue "Default" text, allowing you to make this change a default property.

Label Rotation - Enter, or use the up and down arrows to set, the Label
Rotation here. Hovering the mouse over the text entry field will trigger the blue
"Default” text, allowing you to make this change a default property.
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= Fixed Range - Click here if you want the Y-Axis of your chart to have a fixed
range. Selecting this option enables you to enter, or use the up and down buttons

to set, a Minimum and Maximum value for the range.

3.6.3. Add a Series

To Add a Chart Series:

1. Right-click on your selected Chart in the left-sided pane of the FDDWorX
Silverlight Web Part, then click on "Add Series", as shown below.

4 Fg Viewer

| Chart

¥ | Remove

Add Series

Figure 3.33 - Add Series

2. This adds a "Series" branch to the project explorer (beneath the chart) as well as
opens the series properties in the right side of the FDDWorX Silverlight Web
Part. These properties are split between the General, Data and Settings tabs.

44 [y Viewer

Senes

General | Data  Setbngs

Plumrrias; Senes
| Cwernide Inharied Assed
Asgat:
= Chibd of Inbsrited Asgel
Chitd of Specific Asset
Speific Amat

| Drawrride Inherited Time Range
Time Range.
Saart

Relative 7o End

Aute Update

+ Owermide Chart Type
Chprt Typa:

Lin=ar

Figure 3.34 - Series Properties

Offeet:
= YBars:

D B | Daye:

Child Asset
I

secands

JIM3IN XI0MAd-



3-26 FDDWorX Training Manual

The following is a description of the settings that can be changed in the General Tab of
the Series properties.

Ganeral | Dts  Sethings

Pirrien; Senes
o Doy Inhanted Asiad
Bagel;
= Chid of Inberibed Asgel
Child of Spacific Azzat
Specific Assad
Child dsset
I

| Cwemide Inherted Time Range

Time Range X
Sxart ~ | Endi ~

Relative 7o End o o

Ofset: Offset;

Fieans: D == Months: I =  Years: 0 = Months: 0=

Auto Update E Seconds

| Creenide Chast Type
Chiprt Type:

Linear

Figure 3.35 - Series - General Tab Properties

e Name - You can enter the name of the series here.

e Override Inherited Asset - Click this check box to override inherited assets
from your designated data source. You will then have the option of overriding
with a:

o Child of Inherited Asset - If selected, you will be able to set the Child Asset
Index, located at the right side of the window (as shown in the image above),
to select the branch level of the asset child that you would like to override
the inherited asset.

o Child of Specific Asset - If selected, you will be able to use a pulldown menu
to select the specific asset whose child you wish to use to override the
inherited asset, while also setting the Child Asset Index, as shown below.

Agsek:
Child of Inherited Asset
=) Child of Spacific sgoss
Specific Asset
Chisld
Specific Asset: Company - AsSET 1
] Index:

alv

2 Compeny

;u" Lhow Runtsme Fanel

Figure 3.36 - "Child of Specific Asset" Settings
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0 Specific Asset - If selected, you will be able to use a pulldown menu to
select the specific asset to override the inherited asset.

Agsal:

Child of Inhented Asset
Chald of Specihc Asset
=) Spacific Asset

Spacthe Azzat: Company =
L) Company

| Show Runtime Pam
Figure 3.37 - Specific Asset Settings

o Show Runtime Panel

Override Inherited Time Range - Click this check box to override inherited
time/date ranges from your designated data source. You will then have the
option of overriding with new time and date info.

o Start and End - Using the pulldown menus, you're able to select options

including "Now, Inherited, Relative to End, Preset and Custom". Depending
on the pulldown selection, you can also enter in new date/time information
or use the [ &[] buttons. The button to the right of the date entry field brings
up a monthly calendar for date selection, as shown below.

1 July - 2012 3

Sun Mon Tue Wed Thu Fri Sat
27 i 2 3 4 5 5] 7

1

1
8

2 13 14

28 3 9 1 1
19 20 21

o
25 | 15 15 17
30 | 22 23 24 25 26 27 28
31| 23 30 31 1 2 3 -
32 3 6 7 8 9 10 11

Figure 3.38 - Monthly Calendar

The button to the right of the time entry field brings up a clock window for time
selection, as shown below.

12:00 AM  1:00 AM  2:00AM  3:00 AM
4:00 AM  5:00 AM 5:00 AM 700 AM
g:00 AM  S:00 AM 10000 AM 11:00 AM
12:00 PM  1:00PM  Z2:00PM  3:00PM
4:00 PM  5:00PM  5:00PM  7:00PM
g:00 PM S:00PM 10000 PM 11:00 PM

Figure 3.39 - Clock Window
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o Offsets - Beneath the Start and End date and time fields, you can offset the
entered info by Years, Months, Days or Hours.
0 Auto Update - Clicking this check box allows you to set the time to
automatically update the date/time-related data.
e Override Chart Type - See the Chart Type description for selecting a
replacement for the initially selected chart type.

The following is a description of the settings that can be changed in the Data Tab of the
Series properties.

Genersl | Dats | Settings &

4 N Wewer
Data Source:! Fa Dats Frowder (WOF RL& Servies)
d- bl Chart
Data Query! Pibbge, SOl B Gty
SareL

Addmcrsl Parsmeters

Mappings: "
x
¥

Label

Figure 3.40 - Series - Data Tab

e Data Source - Use this pulldown to select the data source for what will
populate the chart/series.

e Data Query - Use this pulldown to select your query. For instance, in the
FDDWorX Silverlight Web Part viewer, you may wish to see Faults; Summary
by asset; Summary by asset and fault; Distribution by asset; Distribution by
fault for given asset; Distribution by asset and fault; or Latest causes.

e Additional Parameters - Depending on your selected Data Query, you can set

additional parameters here by clicking on the downward facing arrow (**') at
the right edge of this section.

For Faults; Summary by asset; Summary by asset and fault; Distribution by asset;
Distribution by fault for given asset; and Distribution by asset and fault data queries,
you can decide whether or not you wish to Include Children Assets (by clicking on the
check box).

For Faults; Summary by asset; Summary by asset and fault; Distribution by asset; and
Distribution by fault for given asset data queries, you can also enter an Asset Filter
and/or Fault Filter in their respective text entry fields.
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For Distribution by asset; Distribution by fault for given asset; and Distribution by asset
and fault data queries, you also have the option of setting an Interval Type (Hour, Day,
Week, Month, Year) via the pulldown menu.

e Mappings - Depending on your selected Data Query, you can set the mapping
for the X-Axis, Y-Axis, Label and Tooltip.

For Distribution by asset; Distribution by fault for given asset; and Distribution by asset
and fault data queries, you also have the option of setting the Format for the Mappings.
Click the check box to the left of "Format” to enable the pulldown menu. You can
decide upon how you wish the mappings to be viewed: Standard Numeric Format
Strings; Custom Numeric Format Strings; Standard Date and Time Format Strings; or
Custom Date and Time Format Strings. Options include: 0.00; ###; ##.0%; #.##
'degrees’; d; D; f; F; g; G; M; and .

The following is a description of the settings that can be changed in the Settings Tab of
the Series properties.

i [l Veewer

Seres

Tithe:

Sarokoe: - Thackness: 000 =

Fall; b Foreground: A

Fen & i i 8 Al 2]

Dot b

o] Weabl

Saroke h T L] 0,0

Fl: b

Shape Carcie

Labehs: .

| Wisible Format: -
Show Connectors | Show Zero \Walue Labels

Distance 5.00 = Image Content

Tooltps: "~

of | Wisible Format: - i

Figure 3.41 - Series - Settings Tab
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Common

Visible - Click this box if you want the common elements within the series to be
visible.

Title - Enter a title for the common elements of the series.

Stroke - Click on the pulldown handle to select a color for the line included
with common elements within the series. Hovering the mouse over the
pulldown will trigger the blue "Default™ text, allowing you to make this change
a default property.

Thickness - Enter, or use the up and down arrows to set, the thickness of the
line. Hovering the mouse over the text entry field will trigger the blue
"Default" text, allowing you to make this change a default property.

Fill - Click on the pulldown handle to select a color for the fill included with
common elements within the series. Hovering the mouse over the pulldown will
trigger the blue "Default" text, allowing you to make this change a default
property.

Foreground - Click on the pulldown handle to select a color for the foreground
included with common elements within the series. Hovering the mouse over the
pulldown will trigger the blue "Default™ text, allowing you to make this change
a default property.

Item Animation - Enter , or use the up and down arrows to set, the item
animation rate for common items within the series.

Series Animation - Enter , or use the up and down arrows to set, the item
animation rate for the series itself.

Point Marks

> i@ﬁs
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Visible - Click this box if you want point marks within the series to be visible.
Stroke - Click on the pulldown handle to select a color for the point marks
within the series. Hovering the mouse over the pulldown will trigger the blue
"Default" text, allowing you to make this change a default property.

Thickness - Enter, or use the up and down arrows to set, the thickness.
Hovering the mouse over the text entry field will trigger the blue "Default" text,
allowing you to make this change a default property.

Fill - Click on the pulldown handle to select a color for the fill. Hovering the
mouse over the pulldown will trigger the blue "Default™ text, allowing you to
make this change a default property.

Shape - Use the pulldown menu to set the Point Mark shape (Circle, Diamond,
Hexagon, Square, SquareRounded, StarEightRay, StarFiveRay, Triangle).
Hovering the mouse over the pulldown will trigger the blue "Default" text,
allowing you to make this change a default property.
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Visible - Click this box if you want the labels within the series to be visible.
Format - You can decide upon how you wish the labels to be viewed: Standard
Numeric Format Strings; Custom Numeric Format Strings; Standard Date and
Time Format Strings; or Custom Date and Time Format Strings. Options
include: 0.00; #,#4#; ##.0%; #.## 'degrees’; d; D; f; F; g; G; M; and Y.

Show Connectors - Click this box to show connectors between labels.

Distance - Enter, or use the up and down arrows to set, the distance for
connection between labels. Hovering the mouse over the text entry field will
trigger the blue "Default" text, allowing you to make this change a default
property.

Show Zero Value Labels - Check this box if you wish to label zero values in
the series.

Image Content - Check this box if you wish to include an associated image
with any labels in the series.

Tooltips

Visible - Click this box if you want the tooltips within the series to be visible.
Format - You can decide upon how you wish the tooltips to be viewed:
Standard Numeric Format Strings; Custom Numeric Format Strings; Standard
Date and Time Format Strings; or Custom Date and Time Format Strings.
Options include: 0.00; ###; ##.0%; #.## 'degrees’; d; D; f; F; g; G; M; and Y.
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3.7. Add a Grid

To Add a Grid:
1. Right-click on your selected Viewer in the left-sided pane of the FDDWorX
Silverlight Web Part, then click on "Add Grid", as shown below.

i@ Viewer

Add Chart

Add Grid
Add Tabs Container

Add Panel

= m B L

Add Detail

Remove

Figure 3.42 - Add Grid

2. This adds a "Grid" branch to the project explorer as well as opens the grid
properties in the right side of the FDDWorX Silverlight Web Part. These

properties are split between the General, Data and Appearance tabs.

Ganersl | Dats  Appesrance

a- i viewer
Hame: Grid

] Grid
Cverride Inhented Asset
Owernde Inhented Time Rarpe

Figure 3.43 - Grid Properties

3.7.1. Grid - General Tab

The following is a description of the settings that can be changed in the General Tab of

the Grid properties.

T Grd

Crfsat: offcet
Years 0 = Mor vears: [ []
s & =4 How o Day: 0 ¢ 0=
Aute Lipdat seconds
Show Rurtime Panel
eader Forma @

Figure 3.44 - Grid - General Tab Properties
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¢ Name - You can enter the name of the grid here.

e Override Inherited Asset - Click this check box to override inherited assets
from your designated data source. You will then have the option of overriding
with a:

o Child of Inherited Asset - If selected, you will be able to set the Child Asset
Index, located at the right side of the window (as shown in the image above),
to select the branch level of the asset child that you would like to override
the inherited asset.

o Child of Specific Asset - If selected, you will be able to use a pulldown menu
to select the specific asset whose child you wish to use to override the
inherited asset, while also setting the Child Asset Index, as shown below.

Agzab: -~

Child of Inherted Asset
= Child of Specific assst
Spacific Asset
Child
Specific Asset: Company - Asset 15
Inde: :
i Company

o | Show Buntime Panel

Figure 3.45 - "Child of Specific Asset" Settings

o Specific Asset - If selected, you will be able to use a pulldown menu to select
the specific asset to override the inherited asset.

Assel:
Child of Inhented Asset
Chald of Specihc Asset
=) Spacific Asset

Spacthe Azzat: Company -

o Company |

| Show Runtime Pam
Figure 3.46 - Specific Asset Settings

o Show Runtime Panel -
e Override Inherited Time Range - Click this check box to override inherited

time/date ranges from your designated data source. You will then have the

option of overriding with new time and date info.

o Start and End - Using the pulldown menus, you're able to select options
including Now, Inherited, Relative to End, Preset and Custom.
Depending on the pulldown selection, you can also enter in new date/time
information or use the ®|buttons. The button to the right of the date entry
field brings up a monthly calendar for date selection, as shown in the
following figure.
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4 July - 2012 3

Sun Mon Tue Wed Thu Fri Sat

271 2 3 a 5 & 7
28| 8 9 10 12 13 14
20|15 16 17 18 19 20 21
30 |22 23 24 25 26 27 28
31|29 30 3 1 2 3 4
325 s 7 &8 9 10 11

Figure 3.47 - Monthly Calendar

The button to the right of the time entry field brings up a clock window for time
selection, as shown below.

Clock

12:00 AM  1:00 AM  2:00 AM  3:00 AM
4:00 AM  5:00 AM  6:00 AM  7:00 AM
3:00 AM  9:00 AM  10:00 AM  11:00 AM
1z2:00 PM  1:00 PM Z:00 PM  3:00 PM
4:00 PM S5:00PM  6:00 PM 7:00 PM
8:00 PM  9:00 PM  10:00 PM 11:00 FM

Figure 3.48 - Clock Window

Offsets - Beneath the Start and End date and time fields, you can offset the
entered info by Years, Months, Days or Hours.

Auto Update - Clicking this check box allows you to set the time to
automatically update the date/time-related data.

Show Runtime Panel - Clicking this check box allows you to edit the Header
Format setting below.

Header Format - The pulldown menu, as shown below, allows you to set the
header format to include date and time information as one of the following:

= {0}-{1}

= {0:d}to {1.D}

= {0} to {1:MM/dd/yy h:mm:ss}

Years: 0 F= Months: 0= Years: 0 = Months: 0=
Days: 0 = Hours: 0F  go}- {1} B
7| Auto Update fo:d} to {1:D}

+ Show Runtime Pane| {07 to {1:MM/dd/yy himmass} |
Header Format: ! H @

Figure 3.49 - Header Format Settings
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3.7.2. Grid - Data Tab

The following is a description of the settings that can be changed in the Data Tab of the
Grid properties.

Genersl  Data | Appearance
Dt Sources Fa Dats Prowider (WOF Ria Services)
Duts Cratry: Faults
additional Parsmeters:
o] Include Children Assets
Aszet Filber: Peult Filter;
Grid Columng:
o | Leved
o Adiet
+f| Path
of| Picture
«| Fault Time
| Fault

o Rung
Figure 3.50 - Grid - Data Tab Properties

e Data Source - Use this pulldown to select the data source for what will
populate the grid.

e Data Query - Use this pulldown to select your query. For instance, in the
FDDWorX Silverlight Web Part viewer, you may wish to see Faults; Summary
by asset; Summary by asset and fault; Distribution by asset; Distribution by
fault for given asset; Distribution by asset and fault; or Latest causes.

e Additional Parameters - Depending on your selected Data Query, you can set

additional parameters here by clicking on the downward facing arrow (**') at
the right edge of this section.

For Faults; Summary by asset; Summary by asset and fault; Distribution by asset;
Distribution by fault for given asset; and Distribution by asset and fault data queries,
you can decide whether or not you wish to Include Children Assets (by clicking on the
check box).

For Faults; Summary by asset; Summary by asset and fault; Distribution by asset; and
Distribution by fault for given asset data queries, you can also enter an Asset Filter
and/or Fault Filter in their respective text entry fields.

For Distribution by asset; Distribution by fault for given asset; and Distribution by asset
and fault data queries, you also have the option of setting an Interval Type (Hour, Day,
Week, Month, Year) via the pulldown menu.
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Grid Columns - Depending on your selected Data Query, you will be able to
select which grid columns you wish to display. For instance, should you select a
"Distribution by fault for given asset” data query, you can select from Level,
Asset, Path, Picture, Fault, Start, End, Interval or Faults as potential Grid
Columns, while, in contrast, for the "Latest causes™ query, you can only select
whether to use Rank or Text.

3.7.3. Grid - Appearance Tab

The following is a description of the settings that can be changed in the Appearance
Tab of the Grid properties.

4 {g ¥eewer

T Grid
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Farmat: - wEE L EEa

Format:

_'l - WE B G U EEE

Eardler: &
Colar L Thickfiags:

Bazkgroind -~
Color

[

Bockground; ' Alt, Back]rownd:
Figure 3.51 - Grid - Appearance Tab Properties

Title - Text and Format - Enter a name for the Grid that will appear in runtime.
You can also set the color, font size, style and justification of your entered text
here.

Subtitle - Text and Format - Enter a subtitle for the Grid that will appear in
runtime. You can also set the color, font size, style and justification of your
entered text here.

Border - Color and Thickness - Click on the pulldown handle to select a color
for the border that will surround the grid. Enter (or use the up and down arrows)
to set its thickness.

Background - Click on the pulldown handle to select a color for the
background to be used behind the grid.

Rows - Click on the "Background" pulldown handle to select a color for the
background of rows in the grid. Click on the "Alt. Background” pulldown
handle to select the color for the background of alternating rows within the grid.
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3.8. Add Row Detail

To Add a Row Detail:

1. Right-click on your selected Grid in the left-sided pane of the FDDWorX
Silverlight Web Part, then click on "Add Row Detail", as shown below.

4 fig Viewer
] Grid
. Add Row Detail

2| Remowve

Figure 3.52 - Add Row Detail

2. This adds a "Row Detail" branch to the project explorer (beneath the grid) as
well as opens the row detail properties in the right side of the Facility AnalytiX
Silverlight Web Part. These properties are split between the General and

Appearance tabs.

Genaral | Appearance
a- i Viewer
Narms: Rorer Dt
4 ] Grd
[ Owermnde Inherted Assed
i, Fooer Detasl
Crearride [nharted Time Lange

Figure 3.53 - Row Detail Properties

3.8.1. Row Detail - General Tab

The following is a description of the settings that can be changed in the General Tab of the Row
Detail properties.

Row Dotad

Row Detail Fa

Soechic Asset

Show Runteme Panel
| Gverrde Tnherited Time Range
Time Bange:

Start: “ End:

Aialive To End = New
O el
Years: 0 = Menths: = vears == Months: o
Days: 0 = Haurs [ [ Heuwrs:
secands

Figure 3.54 - Row Detail - General Tab Properties
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e Name - You can enter the name of the row detail here.

e Override Inherited Asset - Click this check box to override inherited assets
from your designated data source. You will then have the option of overriding
with a:

o Child of Inherited Asset - If selected, you will be able to set the Child Asset
Index, located at the right side of the window (as shown in the image above),
to select the branch level of the asset child that you would like to override
the inherited asset.

o Child of Specific Asset - If selected, you will be able to use a pulldown
menu to select the specific asset whose child you wish to use to override the
inherited asset, while also setting the Child Asset Index, as shown below.

Agzak: -~
Child of Inherted Asset
= Child of Specific assst
Spacific Asset
Child )
Specific Asset: Company - B55et 1=
Index: ;
i Company

o | Show Buntime Panel

Figure 3.55 - "Child of Specific Asset" Settings

o Specific Asset - If selected, you will be able to use a pulldown menu to
select the specific asset to override the inherited asset.

Assat;
Chald of Inhented Asset
Chald of Specihic Asset
=) Specific Asset

Specihic Asset: Sompany ®

o) Company |

| Show Runtime Pamg
Figure 3.56 - Specific Asset Settings

0 Show Runtime Panel

e Override Inherited Time Range - Click this check box to override inherited
time/date ranges from your designated data source. You will then have the
option of overriding with new time and date info.

o Start and End - Using the pulldown menus, you're able to select options
including Now, Inherited, Relative to End, Preset and Custom.
Depending on the pulldown selection, you can also enter in new date/time
information or use the ®|buttons. The button to the right of the date entry
field brings up a monthly calendar for date selection, as shown in the
following image.

> i@ﬁs
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1 July - 2012 3

Sun Mon Tue Wed Thu Fri Sat
27 1 2 3 4 5 6 7

28 | 8 91121314
18

19 20 21

0
29 | 15 18 17
30 | 22 23 24 25 26 27 28
31| 29 30 31 1 2 3 -

32 3 & 7 3 9 10 11

Figure 3.57 - Monthly Calendar

The button to the right of the time entry field brings up a clock window for time
selection, as shown below.

12:00 AM  1:00 AM  2:00 AM  3:00 AM
4:00 AM 5:00 AM 6:00AM  F:00 AM
3:00 AM  S:00 AM  10:00 AM  11:00 AM
12:00PM 1:00 PM  Z2:00 PM  3:00 PM
4:00 PM 5:00PM  6:00PM 7:00 PM
g:00 PM  S:00 PM  10:00 PM 11:00 PM

Figure 3.58 - Clock Window

o Offsets - Beneath the Start and End date and time fields, you can offset the
entered info by Years, Months, Days or Hours.

0 Auto Update - Clicking this check box allows you to set the time to
automatically update the date/time-related data.

o Show Runtime Panel - Clicking this check box allows you to edit the Header
Format setting below.

0 Header Format - The pulldown menu, as shown below, allows you to set the
header format to include date and time information as one of the following:
= {0}-{1}
= {0:d}to {1.D}
= {0} to {1:MM/dd/yy h:mm:ss}

Years: 0 F= Months: 0= Years: o —:- Maonths: 0=
Days: 0 = Hours: 0F  go}- {1} B
7| Auto Update fo:d} to {1:D}
o Show Runtime Panel {07 to {1:MM/dd/yy hrmm:ss)
Header Format: ! H @

Figure 3.59 - Header Format Settings
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3.8.2. Row Detail - Appearance Tab

The following is a description of the settings that can be changed in the Appearance

Tab of

the Row Detail properties.
Genarnl | App 3 =
Tithe; -
A Text:
Farmat: _" - weEe B U EES
Subtal -
Format! _" " w-E W EEA
Barde
Color - Thickeness:
Backgros
Layout Onankaton: Hengantal

> i@zs
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Haight: 300-00 5

Figure 3.60 - Row Detail - Appearance Tab Properties

Title - Text and Format - Enter a name for the Row Detail that will appear in
runtime. You can also set the color, font size, style and justification of your
entered text here.

Subtitle - Text and Format - Enter a subtitle for the Row Detail that will
appear in runtime. You can also set the color, font size, style and justification of
your entered text here.

Border - Color and Thickness - Click on the pulldown handle to select a color
for the border that will surround the Row Detail. Enter (or use the up and down
arrows) to set its thickness.

Background - Click on the pulldown handle to select a color for the
background to be used behind the Row Detail.

Layout Orientation - Use the pulldown menu to select either a Horizontal or
Vertical orientation for the Row Detail.

Height - Enter, or use the up and down arrows to set, a height for the Row
Detail.
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3.9. Add Viewer Elements to a Row Detail

To Add Viewer Elements to a Row Detail:

1. Right-click on your selected Row Detail in the left-sided pane of the FDDWorX
Silverlight Web Part, then click on:

"Add Chart" or

"Add Grid" or

"Add Tabs Container" or
"Add Panel" or

"Add Detail", as shown below.

4 [ Viewer
4 7| Grid
. Row Detail
I | Add Chart
~ || Add Grid
[j Add Tabs Container
=|| Add Panel
1| Add Detail
¥ | Remove

Figure 3.61 - Add Viewer Elements to a Row Detail
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3.10. Add Tabs Container and Tabs

You can add tabs to a viewer. Before you can add tabs, you must first add a tabs
container, as described here.

To Add a Tabs Container:

1. Right-click on your selected Viewer in the left-sided pane of the FDDWorX
Silverlight Web Part, then click on "Add Tabs Container”, as shown below.

Fg Viewer

Add Chart
Add Grid
Add Tabs Container

m 3 [ E

Add Panel

1 Add Detail

Remowve

Figure 3.62 - Add Tabs Container

2. This adds a "TabContainer" branch to the project explorer as well as opens the
tabs container properties in the right side of the FDDWorX Silverlight Web Part.
These properties are split between the General and Appearance tabs.

Genersl | Appaarance
4 (g Viewer =
Rame; ‘abContamer

TabContaner
Dremmide Inhented Ssset

Oreermide Inherted Time Range

Figure 3.63 - TabContainer Properties
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3.10.1.

TabContainer - General Tab

The following is a description of the settings that can be changed in the General Tab of
the TabContainer properties.

4 [ viewer

General | dppearance

Harmie: TabContainer

TabiContsiner o) Override Inharited fsset

dusnat:

Show Runbsme Panad

o | Override Inhanited Time Range

Time Range:

SIAM: i~ End:

Redstive T End A Hgw

ffeen; Offpas;
Tears: 0 £ Months: -1 2 Years:

Days: O = Hours: 0 | Days:

Auts Update
Show Runtsme Paned

Haosder Format:

Figure 3.64 - TabContainer - General Tab Properties

Child Agsat

Index:

0 = Months: 1=

0 £ Hours: =

seconds

Name - You can enter the name of the tabs container here.

e Override Inherited Asset - Click this check box to override inherited assets
from your designated data source. You will then have the option of overriding

with a:

o Child of Inherited Asset - If selected, you will be able to set the Child Asset
Index, located at the right side of the window (as shown in the image above),
to select the branch level of the asset child that you would like to override

the inherited asset.

o Child of Specific Asset - If selected, you will be able to use a pulldown menu
to select the specific asset whose child you wish to use to override the
inherited asset, while also setting the Child Asset Index, as shown below.

Agzet:
Child of Inherited Asset
=) Child of Spacfic Azsst
Spacific Asset

Child
Specific Asset: Company - Bssat
| ] Index:
D Cempany

| Show Runtime Panel

Figure 3.65 - "Child of Specific Asset' Settings

-
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o Specific Asset - If selected, you will be able to use a pulldown menu to
select the specific asset to override the inherited asset.

Assat;
Chald of Inhented Asset
Chald of Specific Asset
=) Specific Asset

Specihe Asset: Company -

Q Company

| Show Runtime Pamg
Figure 3.66 - Specific Asset Settings

o Show Runtime Panel -

e Override Inherited Time Range - Click this check box to override inherited
time/date ranges from your designated data source. You will then have the
option of overriding with new time and date info.

o Start and End - Using the pulldown menus, you're able to select options
including Now, Inherited, Relative to End, Preset and Custom.
Depending on the pulldown selection, you can also enter in new date/time
information or use the ®|buttons. The button to the right of the date entry
field brings up a monthly calendar for date selection, as shown below.

4 July - 2012 3

Sun Mon Tue Wed Thu Fri Sat
271 2 3 4 5 & 7
28| 8 9 10 12 13 14
29 | 15 16 17 18 19 20 21
30 | 22 23 24 25 26 27 28

31|29 30 351 1 2 3 -
32 5 6 7 8 9 10 11

Figure 3.67 - Monthly Calendar

The button to the right of the time entry field brings up a clock window for time
selection, as shown below.

Clock

12:00 AM  1:00 AM  2:00AM  3:00 AM
4:00 AM  5:00 AM  &6:00AM  7:00 AM
g:00 AM  S:00 AM  10:00 AM 11:00 AM
12:00 PM  L:00PM  Z:00PM  3:00PM
4:00 PM 5:00PM B:00PM 7:00PM
g:00 PM  9:00PM  10:00PM 11:00PM

Figure 3.68 - Clock Window

> i@/ﬂgﬁs
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o Offsets - Beneath the Start and End date and time fields, you can offset the
entered info by Years, Months, Days or Hours.

0 Auto Update - Clicking this check box allows you to set the time to
automatically update the date/time-related data.

o Show Runtime Panel - Clicking this check box allows you to edit the Header
Format setting below.

0 Header Format - The pulldown menu, as shown below, allows you to set the
header format to include date and time information as one of the following:
= {0}-{1}
= {0:d}to {1:D}
= {0} to {1:MM/dd/yy h:mm:ss}

Years: 0 = Months: ] Years: 0 — Months: 0=

Days: 0 = Howrs: o

Ay

{03 - {1}

T At Ukidiibe fo:d} to {1:D}

o Show Runtime Pane| {03 to {1:MM/ddfyy himm:ss} |
Header Format: I H L

Figure 3.69 - Header Format Settings

TabContainer - Appearance Tab

The following is a description of the settings that can be changed in the Appearance
Tab of the TabContainer properties.

4 fig Viewer

TabContainer

Ganeal | Agpeniang =

Figure 3.70 - TabContainer - Appearance Tab Properties

Title - Text and Format - Enter a name for the TabContainer that will appear
in runtime. You can also set the color, font size, style and justification of your
entered text here.

Subtitle - Text and Format - Enter a subtitle for the TabContainer that will
appear in runtime. You can also set the color, font size, style and justification of
your entered text here.

JIM3IN XI0MAd-
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e Border - Color and Thickness - Click on the pulldown handle to select a color
for the border that will surround the tab container. Enter (or use the up and
down arrows) to set its thickness.

e Background - Click on the pulldown handle to select a color for the
background to be used behind the tab container.

3.11. Add a Tab

You can add tabs to a tab container in the viewer.
To Add a Tab:

1. Right-click on your selected TabContainer in the left-sided pane of the
FDDWorX Silverlight Web Part, then click on "Add Tab", as shown below.

4 Fg Viewer

TabContainer

Add Tab

¥ | Remove

Figure 3.71 - Add Tab

2. This adds a "Tab™ branch to the project explorer (beneath the tab container) as
well as opens the tab properties in the right side of the FDDWorX Silverlight
Web Part. These properties are split between the General and Appearance tabs.

Ganensl | Apoesrance &
- [Na Wewer
Wama: Tak
4 Taklorgirer
Owvernde Inhented Asset

Overnde Inhented Tene Range

Figure 3.72 - Tab Properties
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3.11.1.

Tab - General Tab

The following is a description of the settings that can be changed in the General Tab of
the Tab properties.

d g Veiwes

Fl

TabConianer

Genaral | Appaarance
Name:
o | Dvermde Inhanted Aset
Arsel;
=) Child of Imhented Asset
Child of Specific Aszas
Spechc dAsset
Child Aszet

. t—
IneSews

Show Runteme Paned
of | Onverride Inharited Time Range
Time Range:
Start: =~ | Enf:

Aeaslive To End 2 T

suto Update = seconds
Shivw Runteme Fane

Haepdar Format: 1]

Figure 3.73 - Tab - General Tab Properties

Name - You can enter the name of the tab here.

Override Inherited Asset - Click this check box to override inherited assets
from your designated data source. You will then have the option of overriding
with a:

o

Child of Inherited Asset - If selected, you will be able to set the Child Asset
Index, located at the right side of the window (as shown in the image above),
to select the branch level of the asset child that you would like to override
the inherited asset.

Child of Specific Asset - If selected, you will be able to use a pulldown menu
to select the specific asset whose child you wish to use to override the
inherited asset, while also setting the Child Asset Index, as shown below.

[ 4

Child of Inherited Asset
=) Child of Speacfic Azsss
Spacific Asset
Child )
Specific Asset: Company - Asset 1 =
{ | Index: :
D Coempany

| Show Runtime Panel

Figure 3.74 - "Child of Specific Asset' Settings
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o Specific Asset - If selected, you will be able to use a pulldown menu to
select the specific asset to override the inherited asset.

Assel: ~
Chald of Inhented Asset
Chald of Specific Asset

=) Specific Asset

Specihe Asset: Company -

Q Company

| Show Runtime Pamg
Figure 3.75 - Specific Asset Settings

o Show Runtime Panel

e Override Inherited Time Range - Click this check box to override inherited
time/date ranges from your designated data source. You will then have the
option of overriding with new time and date info.

o Start and End - Using the pulldown menus, you're able to select options
including Now, Inherited, Relative to End, Preset and Custom.
Depending on the pulldown selection, you can also enter in new date/time
information or use the ®|buttons. The button to the right of the date entry
field brings up a monthly calendar for date selection, as shown below.

A July - 2012 3

Sun Mon Tue Wed Thu Fri Sat

271 2 3 4 5 & 7
28| 8 9 10 12 13 14
29 15 16 17 18 19 20 21
30 |22 23 24 25 26 27 28
3129 30 31 1 2 3 4
2|5 6 7 & 9 10 11

Figure 3.76 - Monthly Calendar

The button to the right of the time entry field brings up a clock window for time
selection, as shown below.

12:00 AM  1:00 AM  2:00 AM  3:00 AM
4:00 AM  5:00 AM  6:00AM  7:00 AM
2:00 AM  S:00 AM  10:00 AM  11:00 AM
12:00PM  1:00PM  Z2:00PM  3:00 PM
4:00PM S:00PM 6:00PM 0 7:00 PM
g&:00PM S:00PM 10:00PM  11:00 PM

Figure 3.77 - Clock Window
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o Offsets - Beneath the Start and End date and time fields, you can offset the
entered info by Years, Months, Days or Hours.

0 Auto Update - Clicking this check box allows you to set the time to
automatically update the date/time-related data.

o Show Runtime Panel - Clicking this check box allows you to edit the Header
Format setting below.

0 Header Format - The pulldown menu, as shown below, allows you to set the
header format to include date and time information as one of the following:
= {0}-{1}
= {0:d}to {1:D}
= {0} to {1:MM/dd/yy h:mm:ss}

Years: 0 = Months: ] Years: 0 — Months: 0=

Days: 0 = Howrs: o

ey

{03 - {1}

T At Ukidiibe fo:d} to {1:D}

o Show Runtime Pane| {07 to {1:MM/dd/yy himm:ss} |
Headar Format: : |TI @

Figure 3.78 - Header Format Settings
3.11.2. Tab - Appearance Tab

The following is a description of the settings that can be changed in the Appearance
Tab of the Tab properties.

Genaral | Appearancs -
Tithe: -
Teat:

Faemint: L. 0B LR

Subtiale:
Tk
Format! _\ - uws B L EEE

Border: -

Color: - Thickoness: 155

Background: -

Color

Leyout Onentat:on: Harzontal
Figure 3.79 - Tab - Appearance Tab Properties
e Title - Text and Format - Enter a name for the Tab that will appear in runtime.

You can also set the color, font size, style and justification of your entered text
here.

JIM3IN XI0MAd-
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e Subtitle - Text and Format - Enter a subtitle for the Tab that will appear in
runtime. You can also set the color, font size, style and justification of your
entered text here.

e Border - Color and Thickness - Click on the pulldown handle to select a color
for the border that will surround the Tab. Enter (or use the up and down arrows)
to set its thickness.

e Background - Click on the pulldown handle to select a color for the
background to be used behind the Tab.

e Layout Orientation - Use the pulldown menu to select either a Horizontal or
Vertical orientation for the Tab.

3.12. Add Viewer Elements to a Tab

To Add Viewer Elements to a Tab:

1. Right-click on your selected Panel in the left-sided pane of the FDDWorX
Silverlight Web Part, then click on:

"Add Chart" or

"Add Grid" or

"Add Tabs Container" or
"Add Panel" or

"Add Detail", as shown below.

4 [ Viewer
A TabContzainer

Tab

I | Add Chart

=1

|| Add Grid
Add Tabs Container

Add Panel
i Add Detail

> | Remove

Figure 3.80 - Add Viewer Elements to a Tab
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3.13. Add Panel

To Add a Panel:

1. Right-click on your selected Viewer in the left-sided pane of the FDDWorX
Silverlight Web Part, then click on "Add Panel”, as shown below.

fg Viewer

Add Chart
Add Grid
Add Tabs Container

Add Panel

= 2 [ E

Add Detail

Remove

Figure 3.81 - Add Panel

2. This adds a "Panel™ branch to the project explorer as well as opens the panel
properties in the right side of the FDDWorX Silverlight Web Part. These
properties are split between the General and Appearance tabs.

®]

General | Appearance

4 [lg Viewer
Mame: |Par:el

e | || Override Inhented Asset

|__| ©verride Inherited Time Range

Figure 3.82 - Panel Properties
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3.13.1. Panel - General Tab

The following is a description of the settings that can be changed in the General Tab of
the Panel properties.

General | Appearance = |

4 fig viewer
Marmea: iP&an

¥ Overnide Inhented Asset
Assat:

+) Child of Inherited Asset
Child of Specfic Asset
Specific Ascet

Child
Assat 1 =
Index: )
| Show Runtime Panel
| Overnde Inhented Time Range
Time Range: -
Start: # | End: ~
Relative To End = Now
Offgat: Offsat:
Years: 0 = Months: 1 = Years: 0 = Manths: 0=
Days: 0 % Hours: 0 %- Days: 0 % Hours: il +
| Auto Update % seconds
_| Show Runtime Panel
Header Format: - | g

Figure 3.83 - Panel - General Tab Properties

e Name - You can enter the name of the panel here.

e Override Inherited Asset - Click this check box to override inherited assets
from your designated data source. You will then have the option of overriding
with a:

o Child of Inherited Asset - If selected, you will be able to set the Child Asset
Index, located at the right side of the window (as shown in the image above),
to select the branch level of the asset child that you would like to override
the inherited asset.

o Child of Specific Asset - If selected, you will be able to use a pulldown menu
to select the specific asset whose child you wish to use to override the
inherited asset, while also setting the Child Asset Index, as shown in the
following figure.

> i@ﬁs
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[T 4 Eal

Child of Inherited Asset
=) Child of Spacfic Azsst

Spacific Asset

Child
Specific Asset: Company - L1114 1
| ] Index: ;
D Cempany

| Show Runtime Panel

Figure 3.84 - "Child of Specific Asset" Settings

o Specific Asset - If selected, you will be able to use a pulldown menu to
select the specific asset to override the inherited asset.

Assat! )
Child of Inherited Assat
Chald of Specihc Asset
= Specific Asset
Spacthe Azzat: Company =

L) Company

| Show Runtime Pam
Figure 3.85 - Specific Asset Settings

o Show Runtime Panel
e Override Inherited Time Range - Click this check box to override inherited
time/date ranges from your designated data source. You will then have the
option of overriding with new time and date info.

o Start and End - Using the pulldown menus, you're able to select options
including Now, Inherited, Relative to End, Preset, and Custom.
Depending on the pulldown selection, you can also enter in new date/time
information or use the [ &[] buttons. The button to the right of the date entry
field brings up a monthly calendar for date selection, as shown below.

Sun Mon Tue Wed Thu Frni Sat

271/ 2 3 4 5 & 7
28| 8 9 10 12 13 14
29 |15 16 17 18 19 20 21
30 22 23 24 25 26 27 28
31 (29 30 31 1 2 3 4
2|5 & 7 8 9 10 11

Figure 3.86 - Monthly Calendar

The button to the right of the time entry field brings up a clock window for time
selection, as shown in the following figure.

JIM3IN XI0MAd-
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Clock

12:00 AM  1:00 AM  2:00AM  3:00 AM
4:00 AM  5:00 AM  &6:00AM  7:00 AM
g:00 AM  S:00 AM  10:00 AM 11:00 AM
12:00 PM  L:00PM  Z:00PM  3:00PM
4:00 PM 5:00PM B:00PM 7:00PM
g:00 PM  9:00PM  10:00PM 11:00PM

Figure 3.87 - Clock Window

Offsets - Beneath the Start and End date and time fields, you can offset the
entered info by Years, Months, Days or Hours.

Auto Update - Clicking this check box allows you to set the time to
automatically update the date/time-related data.

Show Runtime Panel - Clicking this check box allows you to edit the Header
Format setting below.

Header Format - The pulldown menu, as shown below, allows you to set the
header format to include date and time information as one of the following:

= {0}-{1}

= {0:d}to {1:D}

= {0} to {1:MM/dd/yy h:mm:ss}

Years: 0 = Months: 0~ Years: 0 = Manths: 0=
Days: 0 = Hours: o= | {or - {13 H
J_ Auto Update {U:d} to {1.'I:I}

o Show Runtime Panel {0} to {1:MM/dd/yy h:mm:ss} |
Header Format: ! {0} - {1} H [7]

Figure 3.88 - Header Format Settings
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3.13.2.

Panel - Appearance Tab

The following is a description of the settings that can be changed in the Appearance
Tab of the Panel properties.

4 [ig Viewer

1= Panel

General | Appearance %
Title: ~
Text:

Format: A . 10 -:— B [k’ A EI E
Subtitle: o~

Text:

Format: A . 10 = B || E.i =

Border: ~

Color: i Thickness: 1
Background: ~

Colar:

Layout Orientation: Hornizontal -

Figure 3.89 - Panel - Appearance Tab Properties

Title - Text and Format - Enter a name for the Panel that will appear in
runtime. You can also set the color, font size, style and justification of your
entered text here.

Subtitle - Text and Format - Enter a subtitle for the Panel that will appear in
runtime. You can also set the color, font size, style and justification of your
entered text here.

Border - Color and Thickness - Click on the pulldown handle to select a color
for the border that will surround the Panel. Enter (or use the up and down
arrows) to set its thickness.

Background - Click on the pulldown handle to select a color for the
background to be used behind the Panel.

Layout Orientation - Use the pulldown menu to select either a Horizontal or
Vertical orientation for the Panel.
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3.13.3. Add Viewer Elements to a Panel

To Add Viewer Elements to a Panel:

1. Right-click on your selected Panel in the left-sided pane of the FDDWorX
Silverlight Web Part, then click on:

"Add Chart" or
"Add Grid" or
"Add Tabs Container" or

"Add Panel" or

"Add Detail", as shown below.

4 [ Viewer
=/ Panel

I | Add Chart
1| Add Grid
[j Add Tabs Container
= | Add Panel

i| Add Detail

> | Remove

Figure 3.90 - Add Viewer Elements to a Panel
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3.14. Add Detail

To Add a Detail:

1. Right-click on your selected Viewer in the left-sided pane of the FDDWorX
Silverlight Web Part, then click on "Add Detail", as shown below. You can also
add Details to Row Details, Tabs and Panels.

f@ Viewer

I/ | Add Chart

1| Add Grid

Add Tabs Container
= | Add Panel

i| Add Detail

Remove

Figure 3.91 - Add Detail

2. This adds an "Asset Detail" branch to the project explorer as well as opens the
detail properties in the right side of the Facility AnalytiX Silverlight Web Part.
These properties are split between the General, Data, and Appearance tabs.

General | Data Appearance

4 [fig Viewer
. Name: Asset Detail

i[7 | Asset Detail )
| Qverride Inherited Asset

| Override Inherited Time Range

Figure 3.92 - Detail Properties
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3.14.1. D

The foll

etail - General Tab

owing is a description of the settings that can be changed in the General Tab of

the Detail properties.

4 fig \Viewer

i Asset Detail i

> i@ﬁs
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General | Data Appearance

Name: Asset Detail
o Override Inherited asset

Asset:

) Child of Inhented Asset
Child of Specific Asset
Specific Assat

Child )
Bzzet 1=
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Figure 3.93 - Detail - General Tab Properties

Name - You can enter the name of the detail here.

Override Inherited Asset - Click this check box to override inherited assets

from your designated data source. You will then have the option of overriding

with a:

o Child of Inherited Asset - If selected, you will be able to set the Child Asset
Index, located at the right side of the window (as shown in the image above),
to select the branch level of the asset child that you would like to override
the inherited asset.

o Child of Specific Asset - If selected, you will be able to use a pulldown menu
to select the specific asset whose child you wish to use to override the
inherited asset, while also setting the Child Asset Index, as shown in the
following figure.
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[T 4

Child of Inherited Asset
=) Child of Spacfic Azsst
Spacific Asset
Child
Specific Asset: Company - BAssat 1=
| ] Index: ;
D Cempany

| Show Runtime Panel
Figure 3.94 - "Child of Specific Asset" Settings

0 Specific Asset - If selected, you will be able to use a pulldown menu to
select the specific asset to override the inherited asset.

Assal: i

Chald of Inhented Asset
Chald of Specihc Asset
=) Spacific Asset

Specthe Az=et: Company =

aQ Company |
o | Show Runtime Pandg : ]

Figure 3.95 - Specific Asset Settings

o Show Runtime Panel

e Override Inherited Time Range - Click this check box to override inherited
time/date ranges from your designated data source. You will then have the
option of overriding with new time and date info.

o Start and End - Using the pulldown menus, you're able to select options
including Now, Inherited, Relative to End, Preset, and Custom.
Depending on the pulldown selection, you can also enter in new date/time
information or use the [ B[] buttons. The button to the right of the date entry
field brings up a monthly calendar for date selection, as shown below.

Sun Mon Tue Wed Thu Fri Sat

27 1 2 3 4 3 f 7

12 13 14
18

19 20 21

28 3 g 10
29 | 15 18 17
30 | 22 23 24 25 26 27 28
31| 29 30 31 1 2 3 -

32 3 B 7 3 9 10 11

Figure 3.96 - Monthly Calendar

The button to the right of the time entry field brings up a clock window for
time selection, as shown below.

JIM3IN XI0MAd-
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g:00 PM  9:00PM  10:00PM 11:00PM

Figure 3.97 - Clock Window

Offsets - Beneath the Start and End date and time fields, you can offset the
entered info by Years, Months, Days or Hours.

Auto Update - Clicking this check box allows you to set the time to
automatically update the date/time-related data.

Show Runtime Panel - Clicking this check box allows you to edit the Header
Format setting below.

Header Format - The pulldown menu, as shown below, allows you to set the
header format to include date and time information as one of the following:

= {0}-{1}

= {0:d}to {1:D}

= {0} to {1:MM/dd/yy h:mm:ss}

Years: 0 = Months: 0~ Years: 0 = Manths: 0=
Days: 0 = Hours: o= | {or - {13 H
J_ Auto Update {U:d} to {1.'I:I}

o Show Runtime Panel {0} to {1:MM/dd/yy h:mm:ss} |
Header Format: ! {0} - {1} H [7]

Figure 3.98 - Header Format Settings
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3.14.2.

Detail - Data Tab

The following is a description of the settings that can be changed in the Data Tab of the
Detail properties.

General | Data | Appearance .

4 fig viewer

il i | Asset Detail

. Data Source: Fi Data Provider (WCF RIA Services) =

Data Query: Fauits -
Additional Parameters: Loy
|&] Include Children Azsats

Azset Filter: Fault Filter:
Detail Fields: ~

| Lewel
Asget

| Path

| Fault Time

| Fault

Runs

U U N N N C N

Figure 3.99 - Detail - Data Tab Properties

Data Source - Use this pulldown to select the data source for what will
populate the detail.

Data Query - Use this pulldown to select your query. For instance, in the
FDDWorX Silverlight Web Part viewer, you may wish to see Faults; Summary
by asset; Summary by asset and fault; Distribution by asset; Distribution by
fault for given asset; Distribution by asset and fault; or Latest causes.
Additional Parameters - Depending on your selected Data Query, you can set

additional parameters here by clicking on the downward facing arrow (**') at
the right edge of this section.

For Faults; Summary by asset; Summary by asset and fault; Distribution by
asset; Distribution by fault for given asset; and Distribution by asset and fault
data queries, you can decide whether or not you wish to Include Children
Assets (by clicking on the check box).

For Faults; Summary by asset; Summary by asset and fault; Distribution by
asset; and Distribution by fault for given asset data queries, you can also enter
an Asset Filter and/or Fault Filter in their respective text entry fields.

For Distribution by asset; Distribution by fault for given asset; and Distribution
by asset and fault data queries, you also have the option of setting an Interval
Type (Hour, Day, Week, Month, Year) via the pulldown menu.

JIM3IN XI0MAd-
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3.14.3. Detail - Appearance Tab

The following is a description of the settings that can be changed in the Appearance
Tab of the Detail properties.

General Data | Appearance ¥

4 fig Viewsr
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o PRI i Title: 5
i1 | Asset Detail
\ Text:

Format: A - sl

I
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i

Subtitle: -~

Text:

&
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[

Format: A - 10 % B | -
Border: ~
Color: . Thickness: 1 B
Background: -~
Color:

Asset Image: ~
o Wigible Stretch: None

Width: 128 £ Height: 128 =
Figure 3.100 - Detail -Appearance Tab Properties

Title - Text and Format - Enter a name for the Detail that will appear in

runtime. You can also set the color, font size, style and justification of your

entered text here.

Subtitle - Text and Format - Enter a subtitle for the Detail that will appear in

runtime. You can also set the color, font size, style and justification of your

entered text here.

Border - Color and Thickness - Click on the pulldown handle to select a color

for the border that will surround the detail. Enter (or use the up and down

arrows) to set its thickness.

Background - Click on the pulldown handle to select a color for the

background to be used behind the detail.

Asset Image

o Visible - Click the check box if you wish to show a related image to the
Detail in runtime.

o0 Stretch - Use the pulldown to select how you would like the asset image to
appear: Fill, Uniform or Uniform to Fill.

0 Width - Enter, or use the up and down arrows to set, a desired width for the
asset image.

0 Height - Enter, or use the up and down arrows to set, a desired width for the
asset image.
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3.15. Adding the FDDWorX Web Part in SharePoint 2010

The following are initial steps to add ICONICS' Facility AnalytiX Web Part within
Microsoft SharePoint 2010. There may also be a script to perform these actions
automatically. Please review the additional documentation (ReadMes, Application
Notes, etc.) accompanying this product for further info.

To Add the FDDWorX Web Part in SharePoint 2010

1. Open a SharePoint 2010 Central Administration page. Create a new site by
clicking on "Manage web applications™ as highlighted below.

AdmEnistraton

.'_-ql'

e T e — e pe——— e [ -
Sromnl | B L@ [[8 teme - ContralAdea o B v

Figure 3.101 - Creating a New Site in SharePoint 2010

Next, click on the "New" button within the Web Applications ribbon (as shown
in the following image).

JIM3IN XI0MAd-
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Figure 3.102 - Clicking on the "New" Button within the Web Applications Ribbon

NOTE: Once you have completed the settings for the new site, be sure you also click
on Create Site Collections (Click on "Central Administration™, then "Create site

collections™).

2. Start SharePoint 2010 Administration Service from the Services console (Start

Menu > Administrative Tools > Services).

e |mDols | Hemlv mnn
i, Services (Local)
SharePoint 2010 Admini Nome = | Deseription lstatus | startup Type =]
15k Secondary Logon Enables starting proces...  Started  Automatic
Start the service 1) Sequre Sodket Tunneling Protoso.., Provides suppart for th,,.  Started  Manual
1} Security Accounts Manager The startup of this serv... Started  Automatic
Description: g Manages Sentinel Hard,..  Started  Automatic
Performs administrative tasks for Manages Sentinel Supe...  Started Automatic
SharePoint Supports file, print, an...  Started  Automatic
forms ac Manual
Automatic
SharePoint VSS Writer Manual
Provides full-textindexi... Started  Manual
, |Providesnotficatons f...  Started  Automatic
Pravides Software Lice... Manual
Manages access to sma... Manual J
Alows the system to b... Manual
Receives rap message... Manual
Enables the download, ... Started  Autematic
Spedal Administration Console H...  Alows administrators t... Manual
550U Active Directory Helper Ser...  Enables integration wit.... Disabled
{£),50L Ful-text Fiter Daemon Laun.., Service to launch ful-te...  Started  Manual
{5,501 Server (MSSQLSERVER) Provides storage, proc...  Started  Automatic
‘LhS0L Server (NAMED200ERZ) Provides storage, proc...  Started  Automatic
501 Server (SHAREPOINT) Provides storage, proc...  Started  Automatic o
Al I _'J—I
\, Extended A Standard /
Start service SharePoint 2010 Administration on Local Computer | |

Figure 3.103 - Starting SharePoint 2010 Administration Service
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3. Run SharePoint 2010 Management Shell
(C:\ProgramData\Microsoft\Windows\Start Menu\Programs\Microsoft
SharePoint 2010 Products\SharePoint 2010 Management Shell) as Administrator.

Name = |.| Date modified [-| Type I-ISiIe |-| Tags |ﬂ
[#}* SharePoint 2010 Central Administration 4182011 4:36 PM  Shortout IKB
2} SharePoint 2010 Management Shell 418/2011 4:36 PM  Shortout
%\Sharepoint 20/  Open 4(18/2011 4:36 PM  Shortout 3KB
Open file location
Fin to Start Menu
Add to Quick Launch

Restore previous versions
Send To »

Cut
Copy

Create Shortcut
Delete
Rename

Properties
Figure 3.104 - Running SharePoint 2010 Management Shell as Administrator

4. In the SharePoint 2010 Management Shell (that you are running as
administrator), type the following:
stsadm -0 addsolution -filename "C:\Program
Files\ICONICS\GENESIS64\WorkbenchSL\IcoWwebParts.wsp**

seprssadmnin’ adm —o addsolution —filemame “C:“Program Files>ICOMI C.‘E!\GEHE
WorkbenchSLxIcollebParts .usp" .

&1 Administrator: SharePoint 2010 Management Shell =10 x|

Figure 3.105 - Typing in the SharePoint 2010 Management Shell

19M3IN XI0MAAd-
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5. Returning to the SharePoint 2010 Central Administration page, click on "System
Settings". This will open a new window. Next, click on "Manage farm

solutions", as highlighted below.

-]
e e ] s [Hwew -
5 B s

e e e
_."stmg & am | & system scttimgs - wn_

Figure 3.106 - Selecting "Managing Farm Solutions' within SharePoint 2010 Central Administration

6. Click on the solution and then on "Deploy solution”, as highlighted below. The
remaining settings should be kept as default. Exit SharePoint 2010 Central

Administration normally.

[ Soasen rroperses - w

Fle Edt Wew Froes Tecs Heb

i Fates Skt Fragetan

SRarePoint a0 Central Adminstration »

=
Trusted soes | Festroind Mode: OFF TR e
5 Wi wnm

o] & S m | i solation Praperties -

Figure 3.107 - Deploying the icowebparts.wsp Solution in SharePoint 2010 Central Administration
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7. Launch your selected browser, then open the created portal. In the example we've
been using, that would be http://t20:11111.

8. Once your main portal page is open, click on "Site Actions" in the top left corner
and then on "Site Settings". A new page will open. Click on "Site Collection
Features™ under the "Site Collection Administration” section, as highlighted
below. This will open another new page.

Tnasted s | Protecied Mode: O il hmes -
5 i cam

(frstan] | L om ([ e sertmn  weda

Figure 3.108 - Site Collection Features in Site Settings

9. Click on the "Activate" button to the right of "ICONICS Silverlight Web Parts",
as highlighted below.

T s - 0 e
% Wip s

P
_irsan] | & 5w | sate Collection eatur_

Figure 3.109 - Activating ICONICS Silverlight Web Parts
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10. Add a Web Part to your site. From your site's Home page, click on "Page" in the
top left navigation tools, then click on the "Edit" button in the top ribbon, then
on the yellow "Insert" tab (under the newly appeared orange "Editing Tools"
section in the top left navigation tools), then on "Web Part".

NOTE: It may take a few minutes for the Web Part button to be functional (no longer
greyed out) in the ribbon at the top of the page. If this does not occur, be sure to make
sure you have correctly performed the above steps up to this point.

Click on "ICONICS" in the Categories list in the left-side navigation pane, then on
"FDDWorX Silverlight Web Part" in the Web Parts list, then click on the "Add"
button on the right side of the screen.

Editing Tools

Site Actions ~ B0 M Browse Format Text

= b QN B D

Table Picture Link Upload Web Existing MNew
File Part List List

- -

Tables MMedia Links Web Parts

Categories Web Parts
=] Listz and Libraries B alarmiorks4 Siverlight Web Part
3 Content Rollup Bl Energy Analyti€ Silverlight Web Part
3 Forms 3| Facility AnahtiX Silverlight Web Part
[ ICONICS B Graph¥orks4 Sitverlight Web Part
3 Media and Content ] Mavigation Tree Siverlight Web Part
3 Social Collaboration Bl Report Browser Silverlight Web Part
LA SQL Server Reporting B Report Executor Sitverlight Web Part

B TrendwWorks4 Siverlight Web Part

Upload a Web Part +

Figure 3.110 - Adding the FDDWorX Silverlight Web Part
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Lab: Viewing FDDWorX Logged
Data In PortalWorX-SL

L3

Now that we have FDD data, we will proceed to present the data to the user by
configuring the FDDWorX Viewer in PortalWorX-SL.

Estimated time to complete this lab: 30 minutes

3.1. Task Checklist

In this lab the goal is to complete these tasks:

e Addan FDDWorX viewer to a PortalWorX-SL layout.
e Add a Chart to view the logged data (Configure the FDDWorX Viewer)
e Add a Grid to view the logged data (Configure the FDDWorX Viewer)

3.2. Support Files

You do not need any supporting files to complete this lab.

3.3. Runtime Mode

Workbench-SL is the configuration dashboard where we created and configured our
asset tree and started logging data.

Now we’ll utilize the FDDWorX Viewer web part in PortalWorX-SL to view the
logged data.

1)

Note: As with many Windows applications, there is more than one way to
perform a specific function. The technique we will use in this lab is to launch
PortalWorX-SL from within the Workbench-SL. You could also launch
PortalWorX-SL from the Windows Start menu. Start — All Programs —
ICONICS — PortalWorX-SL.

To enter PortalWorX-SL from Workbench-SL, click on the Runtime button on
the top left of the Workbench-SL dashboard.

1S-XJ0M[eHOd
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Note: If you do not see the Runtime selection, from within the Workbench-SL
select the Tools and Settings tab and select the “Show the Ribbon Title”
checkbox.

Home Applications Tools and Setting

AssetWorX 4
4 4 localhost
Ed AssetWorX
4 [ icTonicsAssetWork
A _:_ Aszets
4 g TcoUniversity
4 2 Morth Campus
g ﬁ Engineering Building

&% Equipment classes

. Product configuration
Figure L3.1 - Workbench-SL Runtime Button to Launch PortalWorX-SL

2) A new Web browser session will open. On the left will be the AssetWorX
Navigator which depicts the Active Database and Asset Tree that was created in
Workbench-SL. Your current configuration should resemble the figure below.
There may or may not be a USA asset also.

Note: You may see the Windows Security login prior to connecting to
PortalWorX-SL. Enter the User Name and Password used to install ICONICS
products and click OK to proceed.

AssetWorX Navigator ¢

A Assets

saw

gl IcoUniversity

l AssetWorX Navigator

}‘\’ ToolBox

Figure L3.2 - PortalWorX SL Asset Navigator, Asset Tree and Toolbox
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" Configuration

3.4. The FDDWorX Viewer Web Part in PortalWorX

L3-3

A Web Part is an ASP.NET server control which is added to a Web Part Zone on
Web Part Pages by users at run time. The controls enable end users to modify the
content, appearance, and behavior of Web pages directly from a browser.

Default - {

: 0 s H \ e -0
il - =7 Z il il
Login/Logout || AlarmWorX64] FDDWorX |GridWorX64 GraphWorX64 TrendWorXe4 Energy
Viewer Viewer Viewer Viewer Viewer AnalytiX Viewer Executor
Security GENESISA4 Controls ] AnalytixX Controls

Figure L3.3 - The FDDWorX Viewer is Available within PortalWorX-SL

ReportWorX ReportWorX

Viewer
[

1. From within PortalWorX-SL with the Home tab selected, we will select the
FDDWorX Viewer control in the GENESIS Controls section of the Home

Ribbon to launch the configurator.

Note: You can launch an FDDWorX AnalytiX Viewer in multiple ways. You can
select it within the AnalytiX Controls in the Home Ribbon OR you can select it
within the main window in the lower right of the PortalWorX-SL browser
window OR you can select it from the list within the Toolbox in the left o

navigation box.

{22 PortalWorX-SL by ICONICS Inc. - Windows Internet Explorer

) = (€] he/fochostviorkbenchs. funtme as0 =]
¢ Favorites | 23 (2] Suggested Sites + ] Web Sice Gallery =

EE' 'l (& Workbench-5L by ICONICS I... | & Portalworx-5L by ICONL.. X | |

e

i 1 ¥ i/ ot -0

d O & F > :

Login/Logout || AlarmWorX64 FDDWorX GridWorX64 GraphWorX64 TrendWorXed Energy ReportWorX Reportiork
iewer Viewer Viewer i Viewer AnalytiX Viewer Executor Viewer

AnalytiX Controls

Viey
Security

PortalWorX-SL

X Plégse select a control

ToolBox

B AlarmWorxea Viewer
7 Eneray AnalybiX Viewer

s FDDWorX Viewer

JE Gridworxes Viewer

1, Graphwerxs4 viewer

42 ReportWorX Executor N

s ReportWorX Viewer
& Trendworxsa Viewer

o dpntrol selected for this tab. Please s¢

Three ways to Launch the FDDWorX Viewer

.I AssetWorX Navigator.
}\’ ToolBox
z

elect one of the controls that you want to visualize into this tab:

Figure L416.4 - Three Ways to Launch the FDDWorX Configurator
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3.4.1.

1.

> i@ﬁs

Visualize Your Enterprise™

Configuring the FDDWorX Viewer Web Part

Now we will begin to configure how the logged data to be presented.

Note: You can gain workspace by double clicking on the Home tab in the
ribbon. This hides (collapses) the home ribbon. Double clicking on the Home
tab again will re-expose the ribbon.

Configure Web Part i
Title: |FDDW|:|rK HWAC Viewsr |
Marme: |2c:-r|el HWaC |
Aszset Source: |a-:::R|:|-::I: | u
Start Time: |5unda',r, June 23, 2013 3:35:28 PM |m|
End Time: | Wednesday, July 24, 2013 3:35:28 PM ||

[+ Show the Header
[+ The control can be dragged

[ Mext H Cancel J

Figure L3.5 - Configure Web Part
For the Title enter FDDWorX HVAC Viewer
For the Name enter Zonel HVAC
Note(s):

e Show the Header: If unchecked, the header tab for the web-part would be
hidden.

e The control can be dragged: If unchecked, the web-part cannot be dragged
and docked.

Leave the remaining field selections as default and click Next.

Within the Configure Web Part dialog is where you will add Grids, Charts
(Series) and Row Details.

Note: Currently there are three tabs General, Appearance and
Configuration, in the Configure Web Part dialog.

With the General tab selected enter the Name: FDDWorX Training.
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7. Select the Override Inherited Asset checkbox.

8. From within the Asset: section click on the Specific Asset radio button.

9. From the Specific Asset: drop down list, drill down until you can select

HVACO2 under IcoUniversity.

10. Your General tab configuration should resemble the figure below.

Configure Web Part

L3-5

)/J s
‘ General | Appearance Configuration
F& FDDWorX Training 8
Name: ‘FDD\-‘JorX Training
|+ Override Inherited Asset
i A | Asset:
() Child of Inherited Asset
() Child of Specific Asset
(*) Specific Asset
Specific Asset: |HWAC 02
| L Show Runtime Panel
|_| Override Inherited Time Range
i
| Ok | Cancel
Figure L3.6 - General Tab of Configure Web Part
11. Select the Configuration tab and enter the following information:
e Configuration Title: FDD_HVAC_02
e Default Configuration: select this checkbox
General Appearance [ Configuration |
Configuration Title: |FDD_HVAC_0L | |+ Default Configuration
Created By: | | Date: ‘ 7/22/2013 ﬂ|
Maodified By: | | Date: ‘?!23;’2013 E|
Description:

Figure L3.7 - Configuration Tab on Configure Web Part

T1S-X10/\[eMOd

12. Leave the remaining fields as they are and continue with the following

configuration steps.
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3.4.2. FDDWorX Viewer Web Part Grid

1. Inthis section we will select the type of Grid.

2. On the left side of the Configure Web Part dialog, right click on FDDWorX
Training and select Add Grid.

Configure Web Part ]

| General | Appearance Configuration

4 [ip FDDWorX Trainin g
Add Chart Name: |Fopworx Training

sdd rid_| [¥] Override Inherited Asset

L&

Add Tabs Container (o) Asset:

Add Panel () child of Inherited Asset
Add Detail () Child of Specific Asset
(=) Specific Asset

Remove Specific Asset: |Engineering Building
I
[] show Runtime Panel

(] override Inherited Time Range

Ok Cancel

Figure L3.8 - Adding a Chart

3. With the Grid selected, click on the General tab. We can leave these fields
as default.

4. Click on the Data tab.

5. Set the fields in this form as follows.
e Data Source: FDD Data Provider (Platform Services)
e Data Query: Faults (expand the Faults branch)
e Additional Parameters: Include Children Assets

e Grid Columns: Asset, Fault Time, Fault and Runs (De-Select all
other fields).

6. Your current configuration should resemble the following figure.

> i@ﬁs
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Configure Web Part

General | Datz | Appearance
4 fig FDDWerX Training
Grid

Data Source: FDD Data Provider (Platiorm Services)
Data Query: Fauks

| Additional Parameters:

" Include Children Asssts

Asset Filter: Fault Filter:

Figure L3.9 - Grid — Data Tab Configuration
7. We will leave the Appearance tab as default.
8. Right click on the Grid you just added and select Add Row Detail.

9. We will leave both the General and Appearance tabs as default. There are
no changes required on this form.

10. Right click on the Row Detail branch and select Add Grid. S
11. Under Row Detail, select the Grid — Data tab and set the fields in this form %
o

as follows. ;(

e Data Source: FDD Data Provider (Platform Services) 2

e Data Query: Latest Causes
e Grid Columns: select both Rank and Text.

12. We will leave both the General and Appearance tabs on this Grid as default.
There are no further changes required on this form.

13. Right click on the Row Detail branch again and select Add Chart.
14. Select the Chart and set the fields in this form as follows.
e Column: Select the Left Most Column chart.

o0 See the following figure for more information.
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Configure Web Part

| General | Appearance

4§ FDDWorX Training Drill-Down:
4[] Grid () Mode:
4 .., Row Detail .
\*) Linear
| Grid (_) Radial
4 [h] Chart -
() Chart Type:
Linear
| (e

Column

Figure L3.10 — Define a Column Type Chart

15. We will leave both the General and Appearance tabs on this Chart as
default. There are no further changes required on this form.

16. Right click on the Chart and select Add Series.

17. Under Chart, select the Series — Data tab and set the fields in this form as
follows.

e Data Source: FDD Data Provider (Platform Services)
e Data Query: Latest Causes

18. We will leave the remaining fields on the Data, General and Appearance
tabs on this Series as default. There are no further changes required on this
form. Your Series — Data tab configuration should resemble the figure below.

Configure Web Part E
H-#E
General | Data | Settings
4 F@ FDDWorX Training =
Data Source: FOD Data Provider (latorm Services) -
4 7| Grid
Data Query: Latest causes -‘
4 .l Row Detail _
g () Additional Parameters:
| Grid >
4 L] Chart = _
o . (@) Mappings:
{ s Series il e — .
1 % | et =
Y iRenIc -H
Label | -<No-Mapping -
Tooltip |-<nio-mapping>- -|
[
Ok || Cancel |

Figure L3.11 - Define a Chart Series
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Lab: Viewing FDDWorX Logged Data Using PortalWorX-SL L3-9

FDDWorX Viewer Data Presentation

When the FDDWorX Viewer configuration is complete, click on drop down
arrow next to the Floppy Disk icon in the upper right and select “Save to

Database”.

In the ‘Save Configuration to Database’ dialog, enter the Title:
FDD_HVAC_02. Leave the Default Configuration check box selected and
click on the Save button.

From the ‘Configure Web Part’ dialog, clicking on the OK initiates data
retrieval.

You should see some records in the viewer with criteria similar to the what is
displayed below.

e Asset: HVAC 02
e Fault Time: Relative to the date the previous lab was performed

e Fault: Maintenance Mode

e Runs: 2
X FDDWorX HVAC Viewer & |
Drag a column header and drop it here to group by that column
Fault Time

9 HWAC 02 5/24/2013 10:36:56 AM Maintenanca Mode 1
=+ HVAC 02  9/24/2013 10:37:5% AM Maintenance Mode 2
= HWAC 02 5/24/2013 10:35:00 AM Maintenance Mode 1
M i » 1 | Page I:l of 1

Figure L3.12 - Simple Data Presentation

As represented by the circle in the previous figure, click on the Plus Sign to
the left of a HVAC 02 asset.

This displays more detail which includes the Rank of the Causes. Since we
only have one Symptom defined in our Diagnostic Matrix, the Rank of
Maintenance Mode On is 100. How this all works will become more
understandable as we proceed.
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Note: At this point, since we have minimal data, don’t be concerned if you do
not see any causes.

This concludes this Lab.
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Lab: FDDWorX Additional Tools L4

From within Workbench-SL, you will leverage a variety of tools found in the FDD
provider. Review the Task Checklist below for more details.

4.1. Task Checklist

In this lab the goal is to complete the following tasks:

e Create a more sophisticated Diagnostic Model.
e Create a more sophisticated Fault Rule
e View the result in PortalWorX-SL

4.2. Support Files

You do not need any additional support files to complete this lab.

Note: This lab makes references to SQL Server actions that are explained in detail in chapter
15.

4.3. Creating a Diagnostic Model

We will create a diagnostic model that will react to a Room Temperature taking an
extensive amount of time reaching a Thermostat Setpoint.

S|001 Jeuonippy
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File |H0me Applications  Tools and Settings

d U

Login/Logout Mew
Server

Configuration

Security

FDDWorX < #) Search the whole database () Search only
b B AssetWorX
4 [ icTonicsAssetWorX
4 5. Fault Diagnostic Model
A HVAC

Zonel

X Zonel |

Diagnostic Model Folder

I’ Name: |Zonel

W AssetWork

,‘? AlarmWorked Logger

OV AlarmWorXs4 Server
, Energy AnalytiX Description: |—

g FODWaorX, |

Figure L4.1 - Creating a Diagnostic Model Folder Tree
From within the Workbench-SL, select the FDDWorX provider.

Right click on the Zonel diagnostic model folder and select Add Diagnostic
Model.

Name the diagnostic model ‘DM_SlowToSetpoint’.

Using the handle (as is highlighted with a circle in the following figure) expand
the content window to expose all of the FDD configurator buttons.

Note: You can also gain workspace by double clicking on the Home tab in the
ribbon. This hides (collapses) the home ribbon. Double clicking on the Home
tab again will re-expose the ribbon.
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11.
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Lab: FDDWorX Additional Tools L4-3

KN i v

)

X [NewDiagnosticModel] * | x

169 Diagnostic Model

Name: |DM_Ma|ntenanDe Mode

Fault Symp! /Causes Di ics Matrix

Diagnostic Symptoms
Possible Causes

lAddIRemnvE.r‘ Edit Causes | lAd d/Remove/Edit Symptoms

Apply Apply & Close Refresh Reset Apply & New.. Add New... 0

Figure L4.2 - Creating a Diagnostic Model

Now that you have access to the Causes and Symptoms buttons, let’s proceed
to add causes.

Click on the Add/Remove/Edit Causes button.

From within the Add, Remove or Edit Causes dialog box, select the ‘Click here
to add new item’ field.

Enter the term *Air Flow Low’ and hit the Enter key.
Enter the term *Pump Obstruction’ and hit the Enter key.
Enter the term *User Intervention’ and hit the Enter key.

Type the term “Valve Partially Closed’ and click the OK button.

. Click on the Add/Remove/Edit Symptoms button.

From within the Add, Remove or Edit Symptoms dialog box, select the ‘Click
here to add new item’ field.

Enter the term *Change Damper Filter’ and hit the Enter key.
Enter the term *High Pump Current’ and hit the Enter key.
Type the term “Manual Override’ and click the OK button.

Click on the 0 (0%) fields and add percentages as seen in the matrix below.
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18. Your completed chart should resemble the figure below.

High Pump E .

Fault Symptoms/Causes Diagnostics Matrix

Dhagnostic Symptoms || change Damper
Filter

Possible Causes

User Intervention 0 (0%:) 0(0%:) 100 (71%:)
T |sn (100%) 0 (0%)
Valve Partially Closed |EI (0%) 0 (0%) 0 (0%)

Pump Obstruction ||:| (0%) 40 [100%) 20 (14%)

Figure L4.3 - SlowToSetpoint Diagnostic Matrix
19. Click Apply.

20. This completes the configuration of this diagnostic matrix.

4.4. Re-Starting the FDDWorX Service

1. With the FDDWorX provider selected you should see an icon that resembles a
traffic light on the ribbon.

2. Clicking on the traffic light will cause the FDD Service to change state. Started
to Stopped and vice versa.

3. Restart the FDD Service.

Note: If for some reason you do not see the traffic light, be sure that the
FDDWorX localhost asset tree is expanded. Also, there may be some instances
where hitting F5 is required to refresh the browser session and expose the
services icon.

4.5. Creating an FDDWorX Asset

Any asset added to the asset tree through AssetWorX can become an FDD asset by
associating the asset with an FDD extension. This section will help you understand how to
add the FDDWorX extension to an existing asset.

> i@/ﬂgﬁs
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4.6. Adding the FDDWorX Extension

1. From within the Workbench-SL select the AssetWorX provider.

2. Expand the icTonicsAssetWorX tree to expose the Engineering Building
asset as seen in the figure below.

AssetWorX 'y

4 4 localhost

[»

F AssetWorX
4 [} icTonicsAssetWork
o Assets

-

4 gl TeoUniversity

4

4 2 North Campus
V] ﬁ Engineenng Building |=
0 HvAC 02

7 Floor 01

71 Floor 02

% HvaC 01

S Utility Sources

Figure L4.4 - Expanded icTonicsAssetWorX Asset Tree
3. Right click on the Engineering Building asset and select Add Equipment.
4. Enter the Name: ‘HVAC 03’.
5. From the Icon: drop down select ‘Process Cell’.

Note: When you click Apply a refresh will occur and a third tab with a label of
a Plus Sign (+) will appear to the right of the Commands tab.

6. Click Apply.

X HVAC 03 |

Equipment

Mame: |HVAC 0z

Properties | Commands | +

Add new: | '|

| FDDWorx |

Figure L4.5 - Adding the FDDWorX Extension
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7. Click on the Plus Sign to the right of the Commands tab.
8. From the Add New: drop down list select FDDWorX.

Note: By performing the above steps you have added the FDDWorX extension
to the HVAC 03 asset.

4.7. Defining the Fault Diagnostic

1. With the FDDWorX tab selected, click on the Fault Diagnostic sub-tab.
2. From the Fault Diagnostic drop down list select DM_SlowToSetpoint.
3. Configure the Diagnostic Symptoms Mappings as seen in the table below.

4. Note: Here’s an example of where to locate the tags. Select the tag Home 2>
OPC Classic Server = My Server = AlarmWorX64 - Change Damper
Filter (do not traverse any further in the tree).

Diagnostic Subcondition | Alarm
Symptom | Alarm Point Name Name(s) Filter
Change

Damper @ICONICS.AlarmSvr.1\Change Damper Filter.Source | Digital

Filter

High

Pump @ICONICS.AlarmSvr.1\High Pump Current.Source Digital

Current

Manu.al @ICONICS.AlarmSvr.1\Manual Override.Source Digital

Override

Figure L4.6 - Diagnostic Symptoms Mappings
5. Your completed configuration should resemble the figure below.

X HVAC 02 *

Equipment
Name: ‘HVAC 02

Properties | Commands | X FDDWorX | 4

Fault Definitions | Fault Diagnostic

Diagnostic Model: DM_SlowToSetpoint

Di ic Symptoms

Diagnostic Symptom Alarm Point Name Subcondition Name(s) Alarm Filter

Change Damper Filter @ICONICS.AlarmSvr.1\Change Damper Filter.Source DIGITAL
High Pump Current @ICONICS.Alarm3vr. L\High Pump Current.Source DIGITAL
Manuzal Override | @ICONICS.AlarmSvr.1\Manual Override.Source DIGITAL

Figure L4.7 - Completed Fault Diagnostics
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4.8. Defining the Fault Definition

1. Click on the Fault Definitions tab.
2. Click on the Add Fault button.
3. Name the fault SlowToSetpoint.

4. Expand the display to expose all the Rule Editing buttons as seen in the
following figure.

X HVAC 02 * |

Equipment
Name: |H\J'AC 02

Fault Definitions | Fault Diagnostic

| AddFault || RemoveFault | Fault Rule:

SlowToSetpoint IF (<=condition==) Arithmetic
THEN 1
ELSE O Relational
Logical
Bitwise
Functions

Variables...
(£ | | | Yoriables-. |

Name:  [SlowToSetpoing |
Enabled: |1 | L]
Severi ity |500 | B

| Edit Fault Related Values... |

condition <browse to data point=

| SaveRule | |SaveRule As| | Import Rule | | Advanced Settings | | Pop Out Rule Editor jl

Figure L4.8 - The Rule Editing Buttons

5. In the following steps we will replace the default rule IF (<<condition>>) THEN
1 ELSE 0 with the SlowToSetpoint Rule syntax below.

6. Although you could just type the syntax below into the Fault Rule: dialog
manually, from the perspective of training the expectation is that you will
know how to create the rule using the buttons on the right of the Expression
Editor. The following steps will offer some assistance.

Note: As you get more versed in how rules are written you may consider
creating the rules in another editor such as Notepad.

Completed SlowToSetpoint Rule Syntax

IF  abs({{ac:lcoUniversity/North  Campus/Engineering  Building/HVAC
01/ThermostatSetPoint_opc}} - {{ac:lcoUniversity/North Campus/Engineering
Building/HVAC 01/RoomTemperature_opc}}) > 0.02 &&
trueforduration({{ac:IcoUniversity/North Campus/Engineering
Building/HVAC 01/Rate_2Sec_Calc_exp}} < 0.04, 3000)

S|00L [euonippy
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THEN 1
ELSE O

7. After the IF statement select (<<condition>>) and click on the Arithmetic
button.

8. As you hover over each of the Functions accessible in the Expression Editor
you will notice tooltips describing the syntax for the function. As a matter of
convenience I’ve included the tooltip information for the abs and
trueforduration functions below.

abs Function
Description:
Returns the absolute value of a specified number
Parameters:
Parameterl: A number
Returns:

A number that is greater than or equal to zero

trueforduration Function
Description:

Returns true if a boolean condition has been true for a specified amount of time (or
longer)

Parameters:
Parameterl: a sub-expression that evaluates to a boolean condition

Parameter2: a TimeSpan duration that specifies how long Parameterl must be true
before this function will return true

Returns:

A Boolean. True if Parameterl has been true for the amount of time specified in
Parameter2 (or longer), false otherwise.

Example usage:
trueforduration({{tagname}} > 100, 5000)

or

> i@ﬁs
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trueforduration({{tagname}} > 100, "'0:00:05"")
or

trueforduration({{tagname}} > 100, fromseconds(5))

Click on the abs function. The selected (<<condition>>) syntax will be
replaced with abs(number).

Select the word number (red text only) and click on the Variables... button.

Select the tag Home = AssetWorX - icoUniversity = North Campus 2>
Engineering Building = HVAC 01 = ThermostatSetPoint_opc and click
OK.

The syntax should look like this: IF abs({{ac:IcoUniversity/North
Campus/Engineering Building/HVAC 01/ThermostatSetPoint_opc}})

Between the right had set of }} and the )) place a space — space and leave the
cursor in front of )). You should recognize that when you use the buttons to
select elements the selected element gets inserted into the expression at the
location of the cursor.  See the figure below for more information.

/Engineering Building/HVAC 01/ThermostatSetPoint_opc}} -

Place Cursor Here

Figure L4.9 - Selected syntax gets inserted at the cursor position
Click on the Variables... button again.

Select the tag Home = AssetWorX - icoUniversity = North Campus 2>
Engineering Building > HVAC 01 > RoomTemperature_opc and click
OK.

The syntax should look like this IF abs({{ac:IcoUniversity/North
Campus/Engineering Building/HVAC 01/ThermostatSetPoint_opc}} -
{{ac:IcoUniversity/North Campus/Engineering Building/HVAC
01/RoomTemperature_opc}})

S|00L [euonippy
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17. We’re getting there. To prevent you from having to flip through pages, here is
the completed rule syntax as a reference.

SlowToSetpoint Rule Syntax

IF  abs({{ac:lcoUniversity/North  Campus/Engineering  Building/HVAC
01/ThermostatSetPoint_opc}} - {{ac:lcoUniversity/North Campus/Engineering
Building/HVAC 01/RoomTemperature_opc}}) > 0.02 &&
trueforduration({{ac:IcoUniversity/North Campus/Engineering
Building/HVAC 01/Rate_2Sec_Calc_exp}} < 0.04, 3000)

THEN 1

ELSEO

18. Place the cursor after the parentheses on the right.
19. Hit the space bar and enter this syntax:

20.>0.02 &&

21. Enter a space after previous line and click on the Functions button and hover
over Date and Time Functions and select trueforduration.

22. Select the booleanCondition (red text only) and click on the Variables...
button.

Note: You may find it easier to select text using the Shift and Left / Right
Arrow keys.

23. Select Home -> AssetWorX -> icoUniversity - North Campus ->
Engineering Building 2> HVAC 01 - Rate_2Sec_Calc_exp tag and click
OK.

24. Place the cursor at the end of ac:Zonel Rate_2Sec_Calc_exp}} enter a space
and enter < 0.04.

25. Select the timespanDuration (red text only) and enter the number 3000.

Your rule should be complete. Check your syntax against the
SlowToSetpoint Rule Syntax.

26. Check your syntax by clicking on the check mark icon at the bottom of the

v || |Na errors.

editor window.

27. Click on the Save Rule button.

> i@ﬁs
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28. Click on the FacilityAnalytix selection. The Folder Path: should be
populated with the word FacilityAnalytiX.

29. From the New Expression Name: field, remove this text
‘IcoUniversity_NorthCampus_EngineeringBuilding_> to set the New
Expression Name: HVACO03_SlowToSetpoint_Rule.

30. Your Save UDM Rule dialog should resemble the figure below.

Save UDM Rule - 'icTonicsUDMConfig" Database 3
Select a folder to save new Rule b
4 iy FacilityAnalytix

¥a HWVACDZ_Maintenance Mode_Rule

Folder Path:
FacilityAnalytix |Creata New Falder

Mew Expression Mame: | HVACO3_SlowToSetpoint_Rule

OK Cancel

Figure L4.10 - Saving the SlowToSetpoint Rule
31. Click OK.
32. Click Apply.

Note: Notice there is a pause as the rule is committed to the database then the
screen will refresh and the Apply button is grayed out. This is another delay
we spoke of in the earlier labs.
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4.9. Testing the SlowToSetpoint Rule

To proceed, please be confident you understand the following sections in chapter 15:

Confirming Faults through the SQL Server

Clearing the dbo.FDD_Fault_Incidents Table

Utilizing the procedures in the aforementioned sections will help you precisely analyze
what is happening when you generate faults with various characteristics.

1.

2.

10.

11.

> ig_@ﬁs
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Clear the dbo.FDD_Fault_Incidents Table.
Restart the FDD Service. Remember? WB-SL, FDD provider, Stop Light.

Restart the Alarm Server by selecting the AlarmWorX64 Server provider in
WB-SL and clicking on the AlarmWorX64 stop light to toggle the state of the
service.

Return to the FDD_icTonics_HVAC display in Runtime.

Reset all the Fault Simulator buttons to the ‘Normal’ state. (no Yellow
buttons).

Acknowledge all alarms that are displayed in the AlarmWorX viewer.

Enter a new Setpoint of at least 10 degrees above the current setpoint and hit
the Enter key.

Click on the Heat Pump Malfunction button.
You should immediately see a HeatPumpStatus alarm with Red Text.

After three seconds (3000ms as we configured in the SlowToSetpoint Rule)
expires, you should see a second alarm, with a yellow/orange background.
This is the Fault alarm.

Return the SQL Server Management Studio and analyze the entry in the
dbo.FDD_Fault_Incidents table. Especially note the entry in the
ActiveConditions field. “All Symptoms are inactive;” indicates that none of
the Fault Diagnostic / Diagnostic Symptoms Mappings / Alarm Point
Names, as seen highlighted in the figure below, were in alarm when the fault
occurred. We will generate these alarms manually in the next steps.
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X HVAC 02

Equipment
Namea: HVAC 03

Properties Commands * FDDWerkX 4+
Fault Definitions | Fault Diagnostic

Diagnostic Model: | DM_SlowToSetpaint

o

Diagnostic Symptom Alarm Paint Name Subcondition Name(s} Alarm Filter

Change Damper Filter @ICONICS. AlarmSvr. 1\Change Damper Filter.Source DIGITAL

|high Pump Current @ICONICS. AlarmSvr. 11High Pump Current.Source DIGITAL

|Manua\ Override @ICONICS. AlarmSvr.1\Manual Cverride.Source DIGITAL

Figure L4.11 — Alarm Point Names

12. Reference the figure below for more information. With the Heat Pump
Malfunction selected, click on the Diagnostic Symptom / Change Damper
Filter button.

Note: The SlowToSetpoint fault will not be generated if the Thermostat
Setpoint and Room Temperature are equal.

Research Room
Thermostat Setpoint
| 80.00 |
Room Temperature

79.99

Fault Simulator
Process On Hold |

Heat Pump Malfunction

Cool Pump Malfunction |

Diagnostic Symptom

Manual Override

Change Damper Filter

High Pump Current |

Figure L4.12 — Diagnostic Symptoms Buttons

13. Return to the SQL Server Management Studio and click on the Execute
button to refresh table listing.

14. Note again the contents of the ActiveConditions field. You should have
“Change Damper Filter” in this field. You may see a second entry with the
value ‘Manual Override’ in the ActiveConditions field.
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SQLQuery17.sql - (local)\...\ad...|” ClearFaults.sq.. -10%admin (7)) |
; [ResolverComments]

. [RckUpdatedTime]

; [AckProcessed]

; [EventID]

; [RelatedValuel]

, [RelatedValue2]

. [RelatedValue3]

; [RelatedValued]

; [RelatedValues]

; [RelatedValueg]

; [RelatedValueT]

. [RelatedValue8]

; [RelatedValued]

, [RelatedValuelo]

; [RelatedValuell]

; [RelatedValuel2]

. [RelatedValuel3]

4] |
[ Resuits | _'_1 Messagesl

FaultName | AssetName | ActiveConditions | Acknowledged |
i lcoUniversity. Morth Campus. Engineering Building.... __All Symptoms are inactive; 0
leo University. Morth Campus.Engineering Building.... Manual Ovenide; 1]

Figure L4.13 — Manual Override Active Condition

15. Continue by clicking on the High Pump Current Diagnostic Symptom
buttons. Monitor the alarm viewer to see the alarm is generated.

16. Return to SQL Server Management Studio and execute the query to refresh
the FDD_FAULT _INCIDENTS data.

17. Your results should resemble, but will not be identical to, the figure below.

SQLQuervl?.sql (local)\...\ad...|” ClearFaults.sq...-10\admin (87)) | -
******* Script for SelectTopNBRows command from SSHMS 2 *#=&xxx/

ESELECI TCOP 1000 [FaultMName]

: [RzsetName]

, [RectiveConditions]

» [Rcknowledged]

. [AckID]

, [RckComments]

; [Resolwved]

: [ResolwverID]

; [ResolverComments]

, [RckUpdatedTime]

; [RckProcessed]

r [EventID]

 [RelatedValuel]

. [RelatedValue2]

. [RelatedValue3]

. [RelatedValue4d] ~
| | »

] Results | B Messagesl
FaultMame | AssetMName | ActiveCondtions | Acknowledged | AckiD
SlowToSetpoint lco University Morth C... Al Symptoms are inactive;

SlowToSetpoint | lcoUniversity. North C... | Manual Ovemide;

SlowToSetpoint  lcoUniversity Noth C...  Change Damper Fitter;Manual Cveride;
SlowToSetpoint | lcolUniversity. North C...  Change Damper Fiter;High Pump Current;Manual Ov...

[»] X

(=R —

Figure L4.14 — dbo.FDD_Fault_Incidents table listing

This concludes this lab.
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Lab: FDDWorX/ReportWorX

Reporting

5.1.

5.2

5.3.

L5

In this lab, we will explore the benefits and rich reporting capabilities of the ICONICS
ReportWorX add-on. In this section, there is a brief reference to the use of stored
procedures and ReportWorX. For more information about reporting using stored
procedures, refer to the ICONICS Energy AnalytiX Training Manual, where using
stored procedures with ReportWorX is explained in detail. In this lab, you will create a
query that directly retrieves data from the dbo.FDD_FAULT _INCIDENTS table.

Estimated time to complete this lab: 30 minutes

Task Checklist

In this lab, you will complete the following tasks:

Note: If you had already completed the Energy AnalytiX reporting lab, some of the
tasks in this lab will have already been completed.

e Create a ReportWorX configuration database

e Create a ReportWorX Template

e Use ReportWorX add-ons in Excel

e Use the PortalWorX-SL Report Executor and Report Viewer controls

Support Files

You do not need any supporting files to complete this lab.

Creating a Report Template

In order for the SQL Server query to return data you should have completed each of the
previous FDDWORX labs sequentially. This will ensure you have data in the
dbo.FDD_FAULT_INCIDENTS table. We also anticipate you have at least some
familiarity with the ICONICS ReportWorX reporting tool from the BizViz suite.

Bunodey
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5.4. Creating the ReportWorX Training Configuration
Database

1. Start the ReportWorX Configurator by clicking on Start — Programs —
ICONICS BizViz — ReportWorX — ReportWorX Configurator.

2. Click on File — New Configuration Database.

3. The Configuration Database Wizard will appear, as shown below.

Biz¥iz Database Creation Wizard

Welcome to the Configuration
Database Wizard

Thiz wizard helps you create a new conliguiation
database.

To Continue, click Mext

< Back I Next » I Cancel | Help |

Figure L5.1 - Configuration Database Wizard
4. Click Next to begin the wizard.

5. Leave Use this Computer selected to create the SQL Server Configuration
Database locally as shown in the figure below. Click Next to continue.

BizViz Database Creation Wizard |
SQL Server Selection PN
Please select anode foryour SQL Configuration Database l}JlJ |
\s /
. _,__/

& Use this Computer

Mamed Servers: |HV—F~!IC K-2008\SQLEXFF ¥ |

I Use a Remote Computer (Please make sure SGL
Erowser NT Service is started on selected node)

Remote Nodes:  [NATASHA-PC\SQLEXPR |

Refresh

<Back [ MNest> |  cancel | Help

Figure L5.2 - SQL Server Selection

> itio/ﬂ&s
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6. Since we are connecting to the local SQL Server, we can use Windows
Integrated Security. Click Next to continue.

Biz¥iz Database Creation Wizard x|
Database Security Login r ot -\_.\ N
Choose Database Security \\,_}'-‘JJ]

s

Server Mame: {local)

—Security Model
' windows Integrated Security

= User Name and Password

User Mame: I
Password: I ™| Leave Blank

Cancel | Help

< Back I Mext > I

Figure L5.3 - Database Security Login

7. In the next dialog, as shown by a circle in the figure below, deselect ‘Include
samples in configuration database’. Leave the remaining fields as default

and click Next to continue.

BizViz Database Creation Wizard Ed

New Configuration Database Deployment Options
Please select a deployment option foryour new configuration database

How would you like to deploy the new configuration database?
% | want to create a new MS S0QL Server database (recommended)

™ | want to use an existing SQL Server datsbase

—Ewsting Databaze

Databazes:

{¥ | Append configuration database structure (ovenarite)

r 9ude samples in configuration database

Mext » |

< Back Cancel | Help |

Figure L5.4 - Configuring Database Deployment Options

8. Name the database AnalytiX_Training and leave all other options default as

shown, as they are the ideal settings for most configuration databases. Click

Next to create the database.

Bunuoday
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BizViz Database Creation Wizard Ed
Creating New 5QL Server Database F = n_'.\ b
The Wizard will create a new SQL Server database L}JJ |

N s,

-

Flease set the following options for your new SGL Server database:

SQL Server:  |HV-RICK-2008-10  Database Name: I:’-‘-nahrliX_TlT:lining|

I Uze Default Database file path and size.

Databzse Path: I;:[:.gﬁn.g.j by SQL |
Database Files Properties:

DE Initizl Size [ME':VIEC Log File Initizl Size “"1E'|E

Databaze File Grow ————— LLog File Graw

< Back Next > Cancel | Help |

Figure L5.5 — Naming the Database

9. The next dialog will show the steps being executed while creating the new
database, as all the predefined examples and structures are added to the new
database. When the steps are finished, you should be informed that the
operation was successful. Click Next to continue.

BizViz Database Creation Wizard

Create Database Structure P oy
The Wizard creates new Database objects ‘}JJ |
e

Step 4: - QK s
Step 5:- OK _I
Step 6: - OK
Step 7: - OK
Step 8: - OK
Step 9: - OK

Cperation completed succesfully!
| =

|

< Back Mext = Cancel | Help

Figure L5.6 - Database Creation Status

10. Finally, accept the default name and location for the .udl file. Be sure the
Make Database Active check box is checked.

11. Click Next to continue.

> i@ﬁs
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Biz¥iz Database Creation Wizard |
Creating Data Link File r.-"—- = \
Please select a file name for the new Data Link File }—JJ /

Fleaze chooze a Data Link File Mame.

IE: YProgram Files\ICOMICS\BizvizhReparbw o\ RweServicetDATABASE \Report |

The Report#foi Configurator connects to the SOL databaze by uzing the Univerzal Data
Link File [".udl]. Files of this type contain OLE DB connechion information that allows an
application to create and manage connections to OLE DB databases.

v Make Database &ctive

Click "Mext' button to continue.

< Back I Mext » I Cancel Help

Figure L5.7 - Creating the .udl File

12. Click Finish to close the wizard after viewing the report.

Creating a Report Template Folder

Launch the ReportWorX Configurator by selecting Start — All Programs
— ICONICS BizViz —ReportWorX — ReportWorX Configurator.

Expand the Report Tools branch and right click on Report Templates
Select New — Template Folder. Name the folder AnalytiX_Templates.

Click Apply. You will see the AnalytiX Templates entry under the Report
Templates branch.

Creating a Report Configuration

Right click on the Configurations branch and select New — Report
Configuration. Name the configuration AnalytiX_Configuration. Click

Apply.
As highlighted in the figure below, note the Red X in the

AnalytiX_Configuration folder. This indicates this new configuration is not
Active.

Click on the ‘Set As Active Configuration’ button. The Red X should
disappear.
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8. Lastly, click on the Stop Light icon to Start or Restart (requires clicking on
the stop light icon 2 times).

W EA_Training.udl - ReportWorX Configurator by ICONICS =]
Flle Edit View Go Tools Help

S Ee ¥ S

I ElEﬁLTemp\abes @ ﬁiﬂfwatim IEA,Caniguralion I Set Az Active Configuration |
@Redlrecwr»\chons Cont i
> et Management orfguaton ’

brakingFies [:\Frogram Fies (BB MCONICS \Biavie\HeporworsT emp Feports

Language I— @ Advanced
Language I Hode
Subset

Apply I Feset Mew Report Configuration
Ready 0 Object(s) S

Figure L5.8 — Making the AnalytiX_Configuration Active

Creating a Report Folder

1. Create a new Report Folder by right-clicking on AnalytiX_Configuration and
selecting New — Report Folder. Name the folder AnalytiX_Reports and click

Apply.

2. You should have two AnalytiX folders, in the left hand pane, as shown in the
figure below.

E@ Configurations

= ‘}@' AnalytiX Configuration
e . =] AnalytiX Reports
EI ﬁ Report Tools

EI . Report Templates

[+ El Analytx Templates
: @ Redirector Actions
% Client Management

Figure L5.9 - Creating Report Folders in ReportWorX V9.22

> i@ﬁs
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5.5. FDDWorX - Creating a Report Template

Creating a new FDDWorX AnalytiX Report Template

1. Right click on the AnalytiX_Reports folder and select New — Report. Name
the report rpt_FDD_Fault_Statistics and click Apply.

2. If you receive a ‘Report scheduling has been changed’ notification click Yes.
3. On the far right click on the Enabled field.

4. Launch the Report Template Wizard by clicking on the wizard icon to the far
right of the Report Template field. The icon is circled in the figure below.

1] Configurations
‘ E"}a’ AnalytiX Configuration _4
El-- AnalytiX Reports
ol Report
; %) rpt_FDD_Fault_Statistics Nal?ne' Irpt_FDD_Fau\t_Statistics ] I I¥ Enabled I
EM Report Tools )
‘ EI Report Templates Description:
B [E) Analyti Templates Advanced
(. [ rpt_FOD_Fault_Statistics Mode
‘ @ Redirector Actions
% Client Management — 5 _
Report - enerate Report Az
Tonplate: | <Mk dssigneds = A &]) 7 Encelrie
| " FOF FDFE Settings
Fedirect — - |
Astlgﬁc o |<Not Assigneds j Er | & || T HTML
[~ Create New Report File[s)
Apply | Reset | Mew Beport Dhject |

Figure L5.10 — Launching the Report Template Wizard

5. Inthe Report Template Wizard splash screen, Click Next.

Report Template Wizard E

Welcome to the Report Template
Wizard.

Thiz wizard helps you to create new report template
object.

To continue, click Mest.

Cancel | Help

< Back

Figure L5.11 - Report Template Wizard

6. Name the template tmp_FDD_Fault_Statistics.
optional.

Adding a description

is

Bunodey
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7. Replace the WizardGenerated entry in line 3. by selecting the
AnalytiX_Templates entry from the drop down list.  Your finished
configuration should resemble the figure below. Click Next.

Report Template Wizard | x| |

Template Settings
Template obhject represents a report desian (layout),
stored as Excel workbook:.

1. Please specify a Name for this Template object:
Itmp_FD [_Fault_Statistics

2. Please provide some description for this Template (up to 512 characters )

ol

-

3. Please choose a Folder to place this Template into:

To continue, clichk Next.

< Back Next > Cancel | Hep |

Figure L5.12 — Report Template Wizard — Name and Folder Definitions
8. The only entry to change on the following page is the version of Excel.

9. Select Excel 2007 from the drop down list and click. Your configuration should
resemble the following figure. Click Next.

Report Template Wizard
Excel Workbook Fle Options

Please choose how to create Excel Workbook File
for this template

How would you like to create the template workbook ?
i
i+ Create blank Excel workbook IExceI 2007

" Copy formating from exdsting Excel workbool file

.
| |
[~
Il

" Copy formating from existing template object:

ICharting Sample for PortalWorx)\Data Analysiz

¢ Copy formating and data links from existing template object:

ICharting Sample for PortalWork)\Data Analysis

To continue, click Mext.

< Back Next > Cancel | Hep |

Figure L5.13 — Report Template Wizard — Specify Excel Version

> i@ﬁs
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10. On the following display, leave the fields at default and click Finish.

Lab: FDDWorX/ReportWorX Reporting

Report Template Wizard

Report Template Wizard has
finished.

W Launch M5 Ewcel to edit this Template workbook. |

Click Finizh to cloze Template \wizard,

< Back I Finizh I Cancel | Help

Figure L5.14 — Report Wizard has Finished

11. Click OK to the notification, as shown in the figure below.

Report Template Editing |

ou are about to start Microsoft Excel application to edit the repart template
'Ea_StoredProcedureT emplate’. All enabled reportz which are bazed on this template

will be temporarnly dizabled.

Cloze Excel when vou finizh template modifications to resume Configurator and
reenable related reparts.

[~ Dan't show this message again

Figure L5.15 — Warning While Editing Report Templates

12. Excel will launch with an empty worksheet.

Creating database connections in Excel

1.
2.

We’re going to connect to the icTonicsAlarmData database.

Once Microsoft Excel opens, select cell Al in the upper left.

In the top of the Excel screen, in the ribbon, select the Insert tab.

In the Hlustrations section of the Excel ribbon select Picture.

L5-9
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5. Navigate to C:\Training, select the fddworx_header.png file and click on the
Insert button. This inserts the Energy AnalytiX header into the Excel report.
6. We will adjust the size of the banner later when we have our columns defined

and sized.

Creating a database connection in Excel

7. Select cells A9 through E10 as seen in the figure below.

o = &

EHEH9-c

Mew Template Object xisx - New Template Object vl

Formulas Data Review View ReportWorX

PivotTable Table

Tables

Picture  [lip
art

Tllustrations

T2 smartart

&4+ Screenshot *

ﬂ Pl Line ~ |y Area ~
@B Pie v [ Satter -
Column

Charts

P Line
iz Column

S Bar~ () Other Charts + | J& win/Loss

u| Sparkliines

@ E A wordart - TC Equation -
=2 =1 [B&signature Line = {2 Symbol
Slicer | Hyperlink | Text  Header
Box & Footer "$d Object
Links Text Symbols

Filter

a@oF =

A9

Powered by = ) D) W @ ¢

Ble|o v ol s wini-

Figure L5.16 — Cell Selection in Excel

8. Right-click on cell A9 and select Connect to new Data Source — Open

Database.
PRI P SR SR A~

T & BZES-A-E-W5
N
2 b cu
3 B3 Copy
4 [, Paste Options:
5 &=
& Paste Special..
-
g Connect to gxisting Data Source #
g Connect to new Data Source 3
10 Insert..,
11 Delete..
12 Clear Contents
13 )

Filter 3
14

sort »
15 <
16 4 Insert Comment
17 B Format Cells..,
18 Fick From Drop-down List..
13 Cefine Mame..
a0 B Hyperlink

i, Hyperlink...

21
22

F G H
opC »
OPC HD& »
ICONICS »

Open Database

Alarm Analytics 3
Parameter
Hyperlink 3

Custom Data Source
Weh Service

Integration Tasks 13

Figure L5.17 - Connecting to a Data Source in Excel

9. The Database Connection Configuration Wizard appears. Click on Browse.

> i@s
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Database Connection Configuration Wizard E

Choose your data connection N
Use an exisking connection skring or create a new one | }-LJ |

Connection String

| Browse... |

¢ Back I st > I Cancel | Help

Figure L5.18 - Database Connection Configuration Wizard

10. The Database Connections Browser will appear. Right click in the right pane
window (beneath ‘Connection Name’) and select Insert New Connection.

8§ Database Connections Browser !E E
Datahase Connections I
(€] BE-a3F e
ITECHW,ZDDEJ Jénalytic Demo 10 70
1 SOL Server Connections Connection Mame | LCannection String
) M5 Access Connections
) Oracle Connections Copy
) ODBC Connections Enm—
) Generic OLEDB Connections i
) Excel Connections Inevert Selection
) SAP Connections
Delete
:,-ﬂ Insert Mew Connection
Rename TECHW_2008_1/Analytix Dema 10 70
Properties. ..
< | |
oK I Cancel | Help L

Figure L5.19 - Database Connections Browser

11. The Data Link Properties window will appear. Enter your SQL Server name.
Typically in training the server name is (local)\SQLexpress.

Note: A dot in the server name, \SQLexpress, indicates that the database is on
the local machine.

12. In line 2. select Use Windows NT Integrated Security.
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13.

In line 3. Select the icTonicsAlarmData database from the drop down list. Feel
free to click the Test Connection button if you want. When your completed
configuration resembles the figure below click OK.

Note: The following example defined the server name as (local)\SQLexpress.
Please consult with your instructor in the event you do not see the database
name ‘icTonicsAlarmData’ in the drop down list.

ij Data Link Properties Ed

Provider Connection |Mvanced I Al I

Specify the following to connect to SGL Server data:
1. Select or enter a server name:
I[Iu:u:al}"-sqle:q:uress j Refresh
2. Enter infformation to log on to the server:
% Use Windows NT Integrated security
" |lze a specific user name and password:

[zer name: I

Fazsword: I
[T Blank pazsword T Sllow saving password
3. {% Select the database on the server:
Iic:Tnnic:sNarrnData j
" Atach a database file as a database name:

Ii-: TonicsAlamData
[Jzing the filerame;

| N

Test Connection |

ok | Cancel Help |

Figure L5.20 - Data Link Properties Window

> i@ﬁs
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14. Select the newly created Connection String and click OK.

L5-13

I[=] E3

% Database Connections Browser
Database Connections |

€] BE-53 &l G

II]ocal}"-&qlexpressflcTonic:sAlanﬂ Data

) SQL Server Connections Connection Name Connection String

) MS Access Connections ocal]'salexpress/ic TonicsAlamData
) Oracle Connections

) ODBC Connections

) Generic OLEDB Connections
) Excel Connections

) SAP Connections

Provider=5QLOLEDB. 1;Integrated Security=551

i

ok | cancel | Hep ,L
2

Figure L5.21 - Data Connection Browser

15. Your Connection String should resemble the contents of the figure below.

Click Next to continue.

Database Connection Configuration Wizard
Choose your data connection P, : ,_.'“ b
Use an existing connection string or create a new one .\E-JJ |
N4

Connection String
Provider =SQLOLEDE. 1;Integrated Security=55F1;Persist Security Browse.. I

Info=True;Initial Catalog=icTonicsAlarmData;Data Source =(local) \sglexpress

= Back MNea = Cancel Help

Figure L5.22 - Database Connection String
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Creating a Simple Query

1. You will now be able to create your Database Query. Click on the Edit button
and select Simple Query.

Database Connection Configuration Wizard
Configure your data connection ,.-’:- ~_..\\
Define the query used to retrieve datafrom the database. l__LJJ |
N
Database Query

|| Edr. |
Test |

<Back | tees | concel | Heb

Figure L5.23 - Database Query Selection

2. This opens the SQL Command Designer window. Click on the ellipsis [...]
button as indicated by the circle in the figure below.

Sgl Command Designer

Selection Fields I Records Fitering | Serting |

Table Name: I

Columns Selection:
Column Name | Column Alias

-

OK Cancel

Figure L5.24 - SQL Command Designer
3. This opens the Select Table window.

4. Expand the TABLE -> dbo branch.

> i@/ﬂgﬁs

Visualize Your Enterprise™



Lab: FDDWorX/ReportWorX Reporting

L5-15

5. Select the AlarmLog table. By clicking on AlarmLog the name will appear in
the Table: field in the bottom of the dialog.

6. Click OK.

§T select Table

I[Iu:u:alhu:ust}ﬁu:Tu:uniu:sﬁ.larrn Data

-3 SYSTEM TABLE
-3 SYSTEM VIEW
=3 TABLE

Table: AlamlLog

||

Figure L5.25 - Select Table Dialog
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5.6. Selecting Table Fields

After selecting your table and clicking OK, this launches the SQL Command
Designer dialog.

Select the columns for your report.

1. Place a check mark in the following fields: EventTime, Source, Severity,
ServerNode and Message.

Sql Command Designer [ x| ‘
Selection Fields | Records Fittering | Sorting I
Table Name: Idbo.NarrnLog |
Columns Selection:
Column Name | Column Alias | :l Mave Up |
O _subconditionMName
O _Cuality Mowve Down |
O _AckRequired
[ _Enabled Add Expression... |
O _ServerProglD

Event Time
[ EvertTimeMsecs

Source Select All |

O conditionName
O Acked Unselect Al |

O ConditionActive
Message

SELECT ServerNode, Severity, EventTime, Source, M -
FROM dbo_Alarmlog

-

ok | cancal |

Figure L5.26 — Defining the Columns for your Report

2. Click OK.

3. Click Next.

4. Inthe Data Source Name field enter icTonicsAlarmData_DatabaseSource.
5. Click Finish.

6. By inserting and selecting each field from the drop down from within the
Layout Manager dialog, define columns A through E as follows EventTime,
Source, Severity, ServerNode and Message.

> i@ﬁs
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IS [=] 3

& Layout Manager
e g e B #|
© Move  Insert Delete Merge Hide Header Transpose || Automap
=13 Local Data Sources A ‘ c D
) OPCDA Tags 9 | {Aut}} {{Auta}} {H{auto}} {{Auto}} {{Auto}}
% EI';CS:SDATEQS 10 Hi EventTime ﬂl Source j Severity j ServerMode ﬂ Message d
--{2) Native Historical Tags =
=2 Open Database
=@ icTonicsAlarms_Databas
=g ServerNode {D10}
<=8 Severity {C10}
=& EventTime {A10}
=8 Source {810}
=g Message {E10}
% Hyperlink
12 Alarm Analytics
--{_2) Parameters
{2 Hyperlinks
E:l Custom Data Sources
{7 Web Services
{2 Integration Tasks

@

Help |

Runtime Options M
B E

Figure L5.27 — Defined Column Layout
7. When complete, click OK.
8. We will proceed by defining each field’s Column Width.

9. Click on the A in column A. The intent is to select the entire column. See the
circled selection in the figure below.

Figure L5.28 — Selecting a Column to Define Column Width.

10. Right click in the selected area (see the arrow in the previous figure) and select
Column Width from the drop down list.

FDDWorX
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Powered by

{{EventTime}}

& Cut

H3  Copy

[ Paste Options:
E|
Paste Special...
Insert
Clear Contents

A Format Cells...

Column Width...

Hide
Unhide

Figure L5.29 — Define the Column Width

11. Enter the value 15.57 and click OK.

Column Width EH

Colurnn width: |14.5?|
o, I

Cancel |

Figure L5.30 — Column A Width = 15.57

12. Proceed to select the columns B through E and adjust the column widths

according to the chart below.

Columns

B

C D E

| Widths 70.43

9.71 16 85.86

13. Once again, select Column A.

14. Once again, right click on the selected cells and select Format Cells.

15. From the Format Cells dialog box, click the Number tab.

16. Select the Date format as seen in the following figure.

17. Click OK.

> i@/ﬂgﬁs
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Format Cells E E
| Alignmentl Font | Border | Fill | Protectionl
Category:
General ;I —Sample
Mumber
Currency
Accuunﬁni Type:
Tine 14-Mar =]
P 14-Mar-01
ercentage
- 14-Mar-01
Fraction Mar-01 J
Scientific ar
Text Mari-ﬂl
Spedal March 14, 2001 -
Custom M—I
Locale (location):
IEninsh L.5) j
[ -]

Date formats display date and time serial numbers as date values. Date formats that begin with an
asterisk (*) respond to changes in regional date and time settings that are spedified for the
operating system. Formats without an asterisk are not affected by operating system settings.

o]

Cancel

Figure L5.31 — Format Column A as Date

18. Lastly, select cells A9 throught E10 again.

19. Click on the Excel Data tab.

20. In the Sort and Filter section, click on the Filter icon.

21. The result should resemble the figure below.

L5-19

A

1
42

Powered by

| {{EventTime} -]
~

B

rm

{{source}}

- {{Severity-: {{ServerNode"v
~ ~ 1

Figure L5.32 — Column Widths defined and Filter applied.

B

{{Message}}

E

Visualize

icdfits

Enterprise™

22. Select the banner. Using one of the handles, adjust the size of the banner to
accommodate the width of the report.

23. The report is built but we may be making adjustments later on.

24. In order to return to the ReportWorX configurator, Close Excel by clicking on
the Close Window X in the far upper right hand corner of the Excel window.
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Important: Do Not use File — Exit to close Excel.

tmp_FDD_Fault_Statistics xlsx - tmp_FDD._Fault_Statistics vi*

EiH9-«
m_ Home Insert Page Layout Formulas Data Review View ReportWorX a @ o & =

G |7 = | o=
% | Lz (:5)
Data Source Parameter Duplicate Save Commit Template | Template Template

Manager = Browser Worksheet | Template As ~ Changes Information Designer Help
Data Saving Information

B19 - £
A

1

2

: P o |

4 a

: » icaNics

6 R R WA e

8 - - - - -

9 {{EventTime} ~ {{source}} ~ | {{Severity ~| {{ServerNode|~ {{Message}} -

o ~ ~ ~ ~ ~

11

12 -
141 ¥ ] _Sheet1 / Sheetz  Sheets ¢~ 0 M4l m ] 2|
Ready | |[Eom 100% 0 (+)

Figure L5.33 — Closing Excel
25. Click the Commit Changes button.
Closing Template...

committed to the configuration database. What would

\ip Changes made to this template have not been yet
-
you like to do?

| Commit Changes I Discard Changes | Cancel |

Figure L5.34— Committing Report Changes
26. Click OK in the Comment Template Changes dialog.

27. This returns you to the ReportWorX configurator. Your report is ready to be
executed.

28. If the traffic light in the ribbon is not green, click on the traffic light to start the
ReportWorX Service.
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5.7.

ReportWorX Executor in PortalWorX-SL
You have the option to execute configured reports through the ReportWorX Executor
in PortalWorX-SL.

There are some setup steps that need to be performed prior to being able to execute a
report in the viewer. The steps are described below.

PortalWorX-SL and the ReportWorX Executor

1. Launch PortalWorX-SL by selecting Start — All Programs — ICONICS —
PortalWorX-SL.

& Internet Explorer (54-bit) =] [ m—

& Internet Explorer ]
Windows Media Player | .,;’_)
=1 Windows Update
. Accessories
) Administrative Tools
I IC_ONICS Documents
Workbend
b(-? Workbench-5L Computer
. AnalytiX
. Hyper Historian
. Tools
. ICONICS BizViz
, ICONICS Licensing

admin

Network

Control Panel

Devices and Printers

, ICONICS Toals

- ICONICS WebHMI Administrative Tools 3
. Maintenance

, Microsoft Office Help and Support

, Microsoft Silverlight

, Microsoft SQL Server 2005 LI Run...

a Back Windows Security

I |search programs and files @J Log off >|

Figure L5.35 — Launching PortalWorX

2. From the Home tab from within the AnalytiX Controls, select the
ReportWorX Executor as indicated in the following figure.

0 T
D @
T O
o O
= 32
>
g 5
S
X
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3. As indicated in the figure below, from the Report Name: drop down list, select
the rpt_FDD_Fault_Statistics report we created earlier. Leave the remaining

FDDWorX Training Manual

OB e oo o

& O a £ L &

Lognflogos || Alarmiorit FRDWorK - GrdWeried Graphienits Trandwernied
[ Viewer e Wt Vi

[Energy
o Ayt Viewer
ety |

AssaiwerX Mavigator 4 || % Pease seiect 8 conmrel =
! | 2
a B hees

bl TosUniversty Mo control selected for ifus tab. Plaase sslect one of the concrols that you
WANE 10 IR iU U8 LAl

. Assatiors, Havigater

Moot Legged In

Figure L5.36 — The ReportWorX Executor in PortalWorX-SL

fields as default.

4. Click OK.
Configure Web Part i
Title: |Rﬂp|:|rtWor}{ Executor |
Name: |RWKEKEC635121?4229350??34 |
Host: HV-02-2008 | |
Report Name: I rpt_FDD_Fault_Statistics I |v | e
[+| Show the Header [+] The control can be dragged

I oK ] I Cancel

I

Figure L5.37 — Selecting the Report Name

5. The content area in PortalWorX-SL should resemble the figure below.

> i@s
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Inc, [wer. 10,71.086,00)

‘--4 [ @ 1= 5 lf::: j.a' %’ i u?

wen/logout | AlarmWorEd FODWork Gradiveritd Craphworktd Trendivor it Energy AaportWorX HeportWork
Viewrer Vst Witweas Wewer Vitmt Analyhl Verwer Ensuter Wewer

B ) — R ) & o |

AasetiWork Navigator ¢ || % Pleass selecta contral | X RegpormWors Executer 8 |
4 SN Msdats R =
rpt_FDD_Fault_Statistics
» il fooUnwersay
5 i i Emgsrianta MNoerrial -
[E1--10 ]
. AssetWork Nanogeton
}\ ToeiBox L
- & Mes Lagges In

¥ Done I [ [ s |7 Tnased stes | Pratecied Mode: off [fa=TEmw + 2

Figure L5.38 — Selecting the Report to Execute

As highlighted with a rectangle in the previous figure, click on the Execute
button.

The result should resemble the figure below. Click on the link labeled ‘Click
here to view the report.’

x

ReportWorX Executor |

8.
9.

Report 'rpt_FDD_Fault_Statistics' completed successfully] Click here to view the report

| Execute another report

Figure L5.39 — Viewing the Report
The selection will launch Excel. In the File Download dialog click Open.

If necessary, enter the User name and Password delivered by your instructor.
This will be the credentials to log into the SQL Server Database. Note: The
login dialog may be under another window. If there is a highlighted icon on
your taskbar, click on it. Or you may have to do Alt-Tab to select the login
dialog.
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Hd9-™-|= rpt_FDD_Fault_Statistics.xlsx [Read-Only] - Microsoft Excel (Product Activation Failed) = @R
“ Home Insert Page Layout Formulas Data Review  View a@eoF =
= X 2 v | B o ) = T EEEOE .
j Calibri 11 v A A =|=| P =3¢ Wrap Text Date - jﬂ }I = e | IE E
By~ = z : =. &
Paste B J U-~|8i- - A.| === FiF EdMergecenter~ $ + % » | %3 5% Conditional Format  Cell Insert Delete Format | _  Sort& Find &
P-4 = = A-| EEE FFE Hue ° 0SB ormatting * as Table = Styles - - - (27 Filter = Select~
Clipboard 1 Font ) Alignment a Number [ Styles Cells Editing

-

Al hd F

[ S

1

2

: >

4 -

5 » ICONICS

6 ERRWa p Y |

: rovereaty F DD Wo X I I R -~~~

8

9 EventTime |~ Source *| Sewverity ~| ServerNode + Message >

10 8/15/1310:30 AM  IcoUniversity.NorthCampus.EngineeringBuilding. HVACO2.SlowToSetpoint 500 HV-RICK-2008-10 HVACD2 is in normal state 3
11 8/15/1311:22 AM IcoUniversity.NorthCampus.EngineeringBuilding. HVACO2.SlowToSetpoint 500 HV-RICK-2008-10 HVACO2 Fault state 'SlowToSetpoint.’ 1
12 8/15/1311:22AM  IcoUniversity.NorthCampus.EngineeringBuilding.HVAC02.SlowToSetpoint 500 HV-RICK-2008-10 HVACOZ is in normal state

13 8/15/1311:22 AM IcoUniversity.NorthCampus.EngineeringBuilding. HVAC02.SlowToSetpoint 500 HV-RICK-2008-10 HVACO2 Fault state "SlowToSetpoint.’

14 8/15/1311:35AM  IcoUniversity.NorthCampus.EngineeringBuilding. HVACOZ.SlowToSetpoint 500 HV-RICK-2008-10 HVACD2 is in normal state

Figure L5.40 — Completed Report — Example

5.8. Using the PortalWorX-SL ReportWorX Viewer

You also have the option to select and view configured and executed reports through
the ReportWorX Viewer in PortalWorX-SL. This is similar to how reports can be
selected to be viewed via the ReportWorX Configurator or Unified Web Interface.

In PortalWorX-SL, when you select a ReportWorX Viewer, you are able to configure
that specific Web Part including selecting a report from a configured Report Server and
report folder. In the example below, we are selecting the AnalytiX_Reports folder that
was previously created in ReportWorX Configurator.

1. From within PortalWorX-SL select the ReportWorX Viewer.

Default - PortalWorX-SL

| Configuration _

Home | Layout Project

& O & E L & 1 WP

Energy ReportWorX | ReportWorX

Login/Logout || AlarmWorX64 FDDWorX GridWorXe4 GraphWorX64 TrendWorkKed
Viewer Viewer Viewer iewer Viewer AnalytiX Viewer Executor Viewer
Security GEMESIS6G4 Controls ] AnalytiX Controls L]

Figure L5.41 — AnalytiX Controls ReportWorX Viewer

2. Within the Configure Web Part dialog you only need to select the Folder
Name from the drop down list. However you can also configure optional
information such as the Title.

3. Click OK.

> i@ls

Visualize Your Enterprise™



La
Configure We
Title:
Mame:
Host:

Start Time:
End Time:

Page Size:

b: FDDWorX/ReportWorX Reporting
b Part i
|Rﬂpu:|rthrJ{ Viewer |
|RWWWR535153085038159843 |
| HV-RICK-2008-10 al =
Folder Name: |Ana|~,ftix_neports - EJ
| Monday, September 02, 2013 11:00:50 AM |E|
| Wednesday, October 02, 2013 11:00:50 AM |E|
ol
[+ Show the Header |¥| The control can be dragged
DK H Cancel

4. A new window will appear in the content area of PortalWorX-SL, showing your
selected report folder's name, as shown in the following image. You can change
the dates as to when your selected report may have been executed, as well as
apply an additional filter. Your configured and executed reports will be listed
below. In our example, we wish to view the rpt_FDD_Fault_Statistics report

shown below.

5. To open the report, click on the Excel icon ( @) to the left of the Report Name
and click on the Open button.

Figure L5.42 — Configuring the Web Part
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»omd usa
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From | 7162003 m T |wisa01d
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Dvig & culumn hasder and drop 1t hers bs grows by that oelemn

« w FER_FDO_Fault_Statistics B/15/2013 2:52:08 PM M- RICK-2005- 10\admin
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Figure L5.43 — Selecting a Report to View
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6. This will open the Excel file that shows the configured data from your selected
data sources.

14 8/15/1311:35 AM

> icoNIts

Visualize Your Enterprise™

leoUniversity.NorthCampus.EngineeringBuilding. HVAC02.SlowToSetpoint

EE9- o= rpt_FDD_Fault_Statistics.xlsx [Read-Only] - Microsoft Excel [Product Activation Failed) ocE R
Home | Inset  Pagelayout  Formulas  Data  Review  View a@=F =
2 D [==] - e -
= LI Ay B==] 2 Siwapren Date :F % g =] 3} @ = ﬂ I.ﬁ
Eg v —_— iﬁ B D e E = !
paste ¥ | B2 U@ M-A-| = =55 EMergeaCenter | § - % o | %3 &5 Conditional Format Cell | Insert Delete Format | _ Sert& Find&
. Formatting - as Table = Styles ~ . . - L7 Filter - Select~
Clipboard 1 Font Alignment Number Styles Cells Editing
AL - & |
=
e

1
2
3
4
3
: Powered by F DD W o r X
8
9 EventTime |~/ Source [~ Severiwq ServerNode| ~ | Message -]
10 8/15/1310:30 AM IcoUniversity.NorthCampus.EngineeringBuilding. HVAC02.SlowToSetpoint 500 HV-RICK-2008-10 HVACO02 is in normal state |
11 8/15/1311:22 AM IcoUniversity.NorthCampus.EngineeringBuilding. HVACD2.SlowToSetpoint 500 HV-RICK-2008-10 HVACO2 Fault state 'SlowToSetpoint.' r
12 8/15/1311:22 AM IcoUniversity.NorthCampus.EngineeringBuilding. HVACO2.SlowToSetpoint 500 HV-RICK-2008-10 HVACO2 is in normal state
13 8/15/1311:22 AM IcoUniversity.NorthCampus.EngineeringBuilding. HVACD2.5lowToSetpoint 500 HV-RICK-2008-10 HVACO2 Fault state 'SlowToSetpoint.'
500 HV-RICK-2008-10 HVACO2 is in normal state

Figure L5.44- Executed Report in Microsoft Excel

This concludes this Lab.
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