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Disclaimer

The material in this document is for information purposes only. The content and the product described are
subject to change without notice. Honeywell makes no representations or warranties with respect to this
document. In no event shall Honeywell be liable for technical or editorial omissions or mistakes in this
document, nor shall it be liable for any damages, direct or incidental, arising out of or related to the use of
this document. No part of this document may be reproduced in any form or by any means without prior
written permission from Honeywell.

Copyright © 2019 HONEYWELL International, Inc. All rights reserved.

Trademark notice

BACnet and ASHRAE are registered trademarks of American Society of Heating, Refrigerating and Air-
Conditioning Engineers. Microsoft, Excel, Internet Explorer, Windows, Windows Vista, Windows Server, and
SQL Server are registered trademarks of Microsoft Corporation. Oracle and Java are registered trademarks
of Oracle and/or its affiliates. Mozilla and Firefox are trademarks of the Mozilla Foundation. Echelon, LON,
LonMark, LonTalk, and LonWorks are registered trademarks of Echelon Corporation.

Niagara Framework ® is a registered trademark of Tridium Inc.

WEBs-AX, WEBs-N4 and WEBStation are registered trademarks of HONEYWELL International, Inc.
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About this guide

This guide contains important information about how to install and configure the WEBs-N4 Analytics
Framework running on a Supervisor or remote host station.

Audience

The information in this guide is for Systems Integrators and Facility Managers who are responsible for
configuring the tools used to manage complex building systems.

Document Content

This guide provides procedures for configuring each aspect of the WEBs-N4 Analytics Framework, and
concludes with a troubleshooting chapter for resolving common problems and answering questions. An
index is provided to help you find the specific information you are looking for.

Product Documentation

This documentis part of the Niagara technical documentation library. Released versions of Niagara software
include a complete collection of technical information that is provided in both online help and PDF formats.
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Document change log
The following list describes significant documentation changes.
June 7,2019

Initial release

Related documentation

Several documents provide additional information about WEBs-N4 Analytics Framework.

e Honeywell WEBs-N4 Analytics Framework Reference Guide (31-00279).

e Honeywell WEBs-N4 Analytics Framework 2.1 Brochure (31-00285).

¢ Honeywell WEBs-N4 Analytics Framework 2.1 Datasheet (31-00286).

e WEBs-N4 Analytics Framework Web API Guide documents the code you can use to extend this product.
e Niagara Hierarchies Guide provides information about setting up logical hierarchies.

e Niagara Tagging Guide provides information about adding metadata to objects.

e Niagara Relations Guide explains how to configure relationships in a hierarchy.

e Niagara Graphics Guide provides general information about how to create Px graphics.
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How the webs-N4 Analytics Framework
works

The structure of WEBs-N4 makes it possible for the framework to render charts, generate alerts and
automate device management with minimal configuration effort.

At the risk of oversimplifying framework workflow, the following flowchart shows how a request for
data initiates processing, which results in human-readable analysis and action.

Figure 1 Fourevents initiate an action
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Related Links
e Features
e Key differences with WEBs-AX
e Theframework in the Nav tree
e Acquiring data
e Analytics library

e Best practices

Features

The heart of the framework is an advanced high-performance calculation engine. With this engine,
real-time data can be combined with historical data using a set of wire and property sheets. This
visual programming interface defines algorithms (formulas) that analyze the real-time and trend
data collected from components, devices, and points. The output from this analysis can be
visualized in charts and used as input to standard Niagara logic.
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When applied to historical and real-time data, framework algorithms (formulas) can help you gain
insight to better manage your operations. The product includes these features:

* An open and extensible analytical environment that you can customize to meet your needs
e Analytic tools that apply to any industry, including manufacturing, as well as building management
e The ability to set up complex analysis without custom programming

e Support for third-party API visualization and other complementary applications

Related Links

e How the webs-N4 Analytics Framework works (Parent Topic)

Key differences with WEBs-AX

There are some significant differences between the WEBs-N4 Analytics Framework for WEBs-N4
and the prior version for WEBs-AX.

e Alerts (diagnostics in the previous version) no longer have to be routed as alarms, they can be
visualized.

e Alerts and point calculations can now be triggered and chained together for more job-like operation.

e The separate construction of a tree of custom objects is no longer required to model your data. Instead,
standard Niagara hierarchies provide the benefit of multiple tree structures.

e Proprietary tags have been replaced with the WEBs-N4 standardized tagging infrastructure.
e Tags replace ORDs when defining data sources.

e Time ranges no longer have to align to the beginning of a period. For example, a business can now
visualize quarterly data aligned to its fiscal year, rather than to the calendar year.

* Aggregations and rollups now offer the statistical functions: median, mode and range.

e The Java API has been completely refactored with a public interface enabling third-party software to
access data as well as to create custom logic blocks.

e Units are automatically converted into English or metric depending on the user’s language and time
zone.

e English and metric versions of definitions and algorithms are provided.

® The ability to link the result of an algorithm to a logic block on a standard Niagara wire sheet makes it
easier to get data out of the framework than was possible in earlier versions.

Related Links

e How the webs-N4 Analytics Framework works (Parent Topic)

The framework in the Nav tree

To begin your understanding of how the WEBs-N4 Analytics Framework data model works
symbiotically with Niagara, this topic points out where in a typical Nav tree framework configuration
appears.
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These are the areas you use most frequently as you set up the framework.

TIP: Consider opening each container in a separate tab so you can quickly navigate among them
without having to scroll the Nav tree.

Drivers container

Your Drivers folder models your network and devices. This is where all your points reside. When
tagging points, you can use this space or the Hierarchy space (once you create one or more
hierarchies).

The AnalyticService
Figure 2 AnalyticService under the Services folder

@ AnalyticService

@ Alerts
@ Algorithms
@ Definitions

CE Pollers

You use the AnalyticService in the Services container to configure framework properties. This folder
also contains four sub-folders for configuring framework features:

e The Alerts folder contains alerts. These components use algorithms to evaluate conditions and may or
may not generate an alarm.

¢ The Algorithms folder contains the formulas used by alerts, Px View and Web Charts.
e The Definitions folder contains properties to associate with tags.

e The Pollers folder contains components to manage data sampling frequency.

HierarchyService
Figure 3 An example of a HierarchyService

@ HierarchyService

@ AnalyticDataModel
. Scope
= Country
“ Syctem
& Equipment
& GuerylLevelDef

AnalyticDashboards
. Scope
= QuerylLevelDef

& RelationLevelDef

You use the HierarchyService to define a logical data model that is independent of your drivers-
network-device model.
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While this service is a feature of WEBs-N4, and not specifically a feature of the framework, it is
indispensable to the framework. The HierarchyService provides the foundation for the alternative,
meaningful data model that appears in the Hierarchy space.

TagDictionaryService
Figure 4 An example of a TagDictionaryService

o TagDictionaryService
Q Monitor
‘ Miagara
& summitzo16

‘ Haystack
‘ DataModel

‘ analytics

You use the TagDictionaryService to set up tags. When assigned to individual points within a
hierarchy, the framework uses tags as data sources, which identify the points to analyze.

While the tag dictionary is a feature of WEBs-N4, and not specifically a feature of the framework, the
WEBs-N4 Analytics Framework provides one of the most compelling reasons to use tags. This is
where you create your own tag dictionary.

Folder to contain framework logic

Figure 5 An example of a logic folder

Cn Logic
D China
O uk
Qus
Qll EMEA_RebuildHistory
Qll Us_RebuildHistary
Qll 4P_RebuildHistory
B8 BadData_Test kW simulator

NumericWritable

m Ramp

At the same level as the Services and Drivers containers, you can create a folder to contain

framework-specific components, such as Px Views, schedules, special points, time triggers and
proxy extensions.

The example screen capture is from a demonstration station. Your logic folder may be very different.
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Files folder

Figure 6 Example of chart files in the Files folder

E’ Files

D charts
ﬂ Demand vs Outside Air Temp.chart
H Demand vs Power Density.chart
N HWSLeakingValveAlertDashboard_LastMonth.chart
H Space Temp vs SP.chart

Oex
DAnal}l‘ticsDashboards
D Dashboard
D deploy
D images
D includes
D Keynote
QO kitPxnasvg
Dashboards.px
Demo.px
DemoControlPanel.px

The Files folder contains framework chart files.

In the example, two folders separate the UxCharts (Web Charts) from the Px Views.
Hierarchy folder

Figure 7 Example of a Hierarchy node

@ Hierarchy
@Anal:,l‘ticDataMndEl
Q China
O uk
Qus
@AnalyticDashbnards
H clobal
A china
Huk
Hus

When you save a hierarchy, the HierarchyService automatically creates a Hierarchy structure at the
same level as the Config container. You can use this hierarchy space to navigate from point to point.

This example defines two hierarchies. The AnalyticDataModel organizes building equipment
(AHUs, etc.) by geographic location. The AnalyticDashboards hierarchy contains all dashboard
representations for the geographical locations.
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Related Links

e How the webs-N4 Analytics Framework works (Parent Topic)

Acquiring data

The data analyzed by the framework come from the proxy points that reside in the Points container
of each driver network and device.

Prerequisites: All devices have been physically connected to the appropriate network and host. All
networks and devices have been discovered and added to the host station (controller or Supervisor).

Perform the following steps:

1. To open the Points Manager, double-click the Points folder under a device in the Nav tree. The
Points Manager opens. This view contains a row for each proxy pointin the station database.

2. Click the Discover button.

The screen splits into two windows. The upper window, Discovered, represents the newly-
discovered data points.

3. Select one or more newly-discovered point(s) and click Add.
4. As needed, modify point properties and click OK.

The system adds the point to the database.
5. Double-click the point in the Nav tree.

Related Links

e How the webs-N4 Analytics Framework works (Parent Topic)

Analytics library

The analytics-lib palette provides the pre-defined algorithms for a variety of common calculations.
You can modify them or use them as examples when creating your own algorithms. To use an
algorithm, drag it to a Wire Sheet and supply at least a data source. The Algorithm Library chapter
of the WEBs-N4 Analytics Framework Reference documents these pre-defined formulas.

Figure 8 Analytics-lib palette

- Palette ¥l
[} E E ianal}'tics-lib

D Algorithm
@ English
@ Metric

0 TagDictionary
‘ Analytics

© pefinition
0 Haystack
0 Analytics
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The analytics-lib palette consists of three folders:

e The Algorithm folder contains two sets of pre-defined algorithms: one set that supports English and
the other that supports Metric units of measure. Each set contains instances of all algorithms
including those that do not require specific units.

* The TagDictionary folder contains custom tags you can assign to frameworkpoints.

e The Definition folder contains English and Metric configurations. A definition is a set of properties that
associates specific processing information with each tag, and consequently with each object (point) to
which the tag is assigned. You can remove, modify, and add new definitions. Often the best course of
action is to copy an existing definition, rename it with a unique name, then modify it to meet your needs.

Related Links

e How the webs-N4 Analytics Framework works (Parent Topic)

Best practices

The framework provides powerful tools for managing large and small buildings with increasingly
sophisticated control features.

Running in a remote controller

When running the framework in a remote controller, such as the WEB-8000, configure your PX
graphics bindings and number of points carefully. While a remote controller can handle hundreds
of points and multiple PX bindings, memory has its limits. During a heavy processing period, the
system may slow and report server session time out errors.

Refreshing cache memory

The framework requires memory based on the number of hierarchies, tags and points you configure
for real-time and trend analysis. As you create hierarchies, tag points, build algorithms, and create
alerts you should refresh cache memory frequently. To do so you right-click Config > Services >
AnalyticService and click Actions > Refresh Cache or Actions > Refresh Cache Full. The difference
between the two menu options is that Refresh Cache Full includes hierarchies. A simple Refresh
Cache refreshes tags, algorithms, and alerts.

Once your framework data model is configured and stable, you refresh cache only after changing
the configuration in some way. On a system with hundreds of points and complex algorithms, a
refresh can take a substantial amount of time. Plan any framework changes so that your station will
have time to refresh cache.

The third option, Stop Caching interrupts a refresh. You would use this action if a full refresh is
taking a very long time.

Algorithms

As you expand the framework ‘s potential, keep these algorithm best practices in mind:

e Define data sources carefully. When you refresh cache, the system scans every node in the hierarchy
to determine where to run algorithms. The data sources, as well as some configuration properties,
determine which nodes to run against.

e Once an algorithm has executed, set up a poll timer/poll queue to run it again at a specified time.

Related Links

e How the webs-N4 Analytics Framework works (Parent Topic)

31-00278-01 14
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Configuration overview

Configuring the framework for the first time should begin with a planning phase in which you decide
on the information to analyze.

The Niagara Framework® maintains a hierarchy of components, devices, and points that reflect the
physical network to which each object belongs. While information from each device and point is
useful for tracking real-time values, and raising alarms, WEBs-N4 provides separate hierarchies,
tags and relations with which to set up more meaningful relationships that may have nothing to do
with the physical arrangement of devices on a network. The WEBs-N4 Analytics Framework (referred

to as the framework in this documentation) builds on these standard WEBs-N4 features to collect
and analyze real-time and historical data in a variety of ways.

For example, your campus may include many buildings. Each building has its own AHU unit for
which the data model monitors three points: Cool Setpoint, Heat Setpoint and Supply Temp.

The following list summarizes the tasks involved in configuring the framework in your environment:

If you are using a Supervisor computer (recommended), you need to add the framework components
to the station. A Supervisor computer provides the necessary resources to process large quantities of
data.

If any aspect of the framework will run on a remote host, you need to install the modules and add the
framework components to the station.

Once your Supervisor computer and remote host(s) are ready to go, you add the tag to each device
point that will be part of the framework.

Each tag must be accompanied by a data definition, which identifies the type of data (cooling capacity,
temperature, voltage, etc.) the tag represents. You can view the associated data definitions at
AnalyticService > Definitions.

After tagging each point, you set up a hierarchy by geographical location or, perhaps, by the person
responsible for maintaining the AHU unit(s).

Next, you use a pre-defined algorithm or create your own algorithm to perform calculations. These
calculations define how to combine historical trend data, and maximum and minimum acceptable
values.

Each algorithm includes a DataSourceBlock. The Data property for this component contains the same
tag as that used on the device points. Data collection happens by virtue of the assigned tags and
hierarchy without requiring complicated programming.

To visualize the collected data, you bind an algorithm to a Px or Web chart that can take the form of a
dashboard or report. To run an algorithm, you open a chart that references the algorithm or set up a
poller to run the algorithm at regular intervals.

Alerts use algorithms thatyield a binary result (true or false). A true result can generate an alarm, which
appears on the standard alarm console.

The results of an algorithm can serve as input to a standard Niagara Framework® Wire Sheet for the
purpose of controlling device performance based on complex logic.

NOTE: You can start by working with a few tags, hierarchies, and algorithms, learning how to
visualize and manage the results a little at a time.

15
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Related Links
e Prerequisites
e Setting up a Supervisor computer

e |nstalling on a remote host

Adding the framework to a station

About licensing

e Setting up user authentication

Prerequisites

To use WEBs-N4 Analytics Framework, several conditions must be met.

Niagara certification

As the systems integrator or data model designer, you have completed Niagara certification
training and are familiar with the WEBStation workbench interface.

Supported hosts
WEBs-N4 Analytics Framework runs on a WEBs-N4 Supervisor or WEB-8000 host.

Memory requirement

The number of points, algorithms and history records a host (PC or remote host) can process is
limited by available memory. Compared to running in a remote host, more memory resources are
available when running a Supervisor station on a PC.

A lack of adequate memory (heap memory) to run the framework can cause a Supervisor station to
fail. The amount of available heap memory on a PC is determined by the Xmx property as
configured in the nre.properties (Niagara Runtime Environment) file. This text file is located in the
WEBStation user home. Your PC must have enough physical memory resources to accommodate
any change you make to the Xmx property.

License requirement and limitations

WEBs-N4 Analytics Framework must be licensed for your host (Supervisor PC or remote host). You
add the feature to an engineering license using the standard Niagara licensing model.

The license limits the number of points the framework can use. An a:a tag on a point marks it as
being used by the framework. The AutoTagAnalyticPoint property on the AnalyticService controls
the automatic tagging of points used by the framework. When this property is set to true, the
framework applies the a:a tag to any point referenced by an algorithm or Px view.
Modules required
These modules run under all WEBs-N4 versions.

® analytics-lib-uxjar

e analytics-rtjar is required by both stations and engineering platforms running tools (WEBStation
workbench)

® analytics-ux.jar

e analytics-wb.jar is the user interface. This module is required to run the engineering tool (WEBStation
workbench).

Core software and modules required

31-00278-01 16
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The framework requires WEBs-N4.2 or later. The specific modules the framework requires include:
e alarm.jar
® baja.jar
® bajauijar
* bgljar
e controljar
e driver.jar
* emailjar
e filejar
e foxjar
* gxjar
e history.jar
® niagaraDriver.jar
* platform.jar
e schedulejar
e wbutiljar
* web.jar
e workbench.jar

These modules reside in the modules folder.

Browser requirement

The framework’s visualization tools include web charts (Ux charts) with scalable, vector graphics.
These graphics require a browser that supports HTML5.

Station configuration

The procedures in this guide assume that you have configured the network with at least one remote
host and station whose device drivers and points have been set up and configured for your
application. It also assumes that all proxy points have been discovered and configured in any
remote host station, and in your Supervisor station.

Related Links

e Configuration overview (Parent Topic)

Setting up a Supervisor computer

To set up the framework on a Supervisor computer you drag the AnalyticService from the analytics
palette to the Services folder in the Nav tree.

1. Open WEBStation workbench and connect to your Supervisor station.
2. Open the analytics palette.

3. Drag the AnalyticService component from the palette to the Services folder in the station’s Nav
tree.

4. Open the analytics-lib palette and expand the Tag_Dictionary folder.

o

Drag (or copy and paste) the Analytics container from the palette to the TagDictionaryService

17 31-00278-01
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in the Nav tree.
6. As a best practice, save the station (right-click the station in the Nav tree and click Save Station

from the drop-down menu).

Related Links

¢ Configuration overview (Parent Topic)

Installing on a remote host

This is the preferred installation method for installing the framework on a remote host.
1. Open WEBStation on your Supervisor computer.
2. Open a platform connection to the remote controller, and connect to the station.

3. Open the Software Manager view in the remote station and scroll down to the analytics module
in the list of software installed on the Supervisor computer.

4. Select analytics and click Install (at the bottom of the view).

The installation software checks the versions of all other installed modules on the host, displays a
list of any that are out-of-date (compared to the modules installed locally), and pre-selects an
install option.

5. De-select the install option for any modules other than the framework modules.
CAUTION: Do not bring any modules other than the framework modules up to date.
6. Toinstall the module files on the remote host, click Commit.

The Software Manager may need to automatically stop any running station. It displays a
confirmation window.

7. To confirm the station stop, click OK.
The Software Manager stops the station and continues with the module installation process.
When finished, the Software Manager displays that module files are Up to Date.
Related Links

e Configuration overview (Parent Topic)

Adding the framework to a station

The lastinstallation step is to add the AnalyticService component from the Analytics palette to each
station (localhost and remote host). You do this using WEBStation workbench on your Supervisor
computer.

Prerequisites: The framework jars are in the modules folder and WEBStation is connected to your
local Supervisor station.

1. Open the analytics palette and locate the AnalyticService component.
2. Drag the AnalyticService component to the Services container in the station’s Nav tree.

NOTE: The AnalyticService component is not a driver and does not belong under the Drivers
container. While you could locate it anywhere in the station Nav tree, as a best practice, locate it
directly under the Services container.

3. Open the analytics-lib palette and expand the Tag_Dictionary folder.

4. Drag (or copy and paste) the Analytics container to the TagDictionaryService in the Nav tree.
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Related Links

e Configuration overview (Parent Topic)

About licensing

For a point to be used by the WEBs-N4 Analytics Framework, it must be tagged with the a:a
(analytics) tag. The system automatically compares the total number of points thus tagged with the
allowed points on your license.

Be aware of these licensing-related factors:

* When set to true, the AutoTagAnalyticPoint property on the AnalyticService causes the framework to
automatically tag each new point with the a:a tag as required for use with the service. During initial
station configuration, setting this property to true saves time. However, once the framework is
configured and running in your Supervisor station, you should set this property to false.

e |f the analytics container and a:a tag are missing from the TagDictionaryService, the AnalyticService
tries to add them to the TagDictionaryService.

e You can use a BQL scaler function in a platform’s Program service to query points with a specific tag
(such as the a:a tag) and bulk edit them.

e |f you remove the a:a tag from a point, you must refresh cache to decrement the a:a tag counter. To
refresh cache, right-click the AnalyticService and click Actions > Refresh Cache Full.

Related Links
e Configuring the service for licensing
e Determining the number of points used
e Confirming that the AnalyticService component s licensed

e Configuration overview (Parent Topic

Configuring the service for licensing

A WEBs-N4 Analytics Framework license is based on the number of points used in algorithms. As
you identify the points to use in algorithms and alerts, the system automatically tags each point with
the a:a tag. You can view the number of points configured. An AnalyticService property turns the
automatic tagging on and off. This procedure explains how to configure this property.

1. Right-click the AnalyticService and click View > Property Sheet.
The AnalyticService property sheet opens.

(@ Caching @ false
(@l Cache Built ® true
(M Caching Startup Delay 1

(M Auto Tag Analytic Point | () true

(M Test Cov Neql hs:hisInterpolate = "cov'
(M Test Totalization Negl hs:hisTotalized
(M Area Tag 25: area
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2. To enable automatic tagging with the a:a tag, set Auto Tag Analytic Point to true and click Save.

You enable this property before adding algorithms and alerts. Once your framework is
configured you should disable this feature.

CAUTION: If you leave this feature enabled, and, at some future time, exceed the number of licensed
points, the framework will stop working.

Related Links

¢ About licensing (Parent Topic)

Determining the number of points used

This procedure explains how to determine the number of points used. This number must not exceed
the number of points allowed by the license. If it does, the framework stops working.

1. Right-click the AnalyticService in the Nav tree and click View > Property Sheet.
The AnalyticService property sheet opens.
2. Check the Point Count property.

The system counts each point that has the a:a tag associated with it. The system automatically
adds this tag as you configure algorithms and alerts. If you change your mind about using a
particular pointin a calculation, you can remove the a:a tag from the point.

If you remove the a:a tag, you must rebuild memory cache for the deletion to take effect.
3. To rebuild cache, right-click AnalyticService and click Actions > Rebuild Cache.

Rebuilding cache re-calculates the Point Count.

Related Links

e About licensing (Parent Topic)

Confirming that the AnalyticService component is licensed

A component is licensed if its Status property reads {Ok}.
1. Open WEBStation workbench and connect to the station (Supervisor or remote).
2. Double-click the AnalyticService component in the Nav tree. The property sheet opens.
3. Confirm that the Status property reads {Ok}.

You are ready to begin analyzing data and spotting trends.

Related Links

e About licensing (Parent Topic)

Setting up user authentication

Access to a station database requires user authentication, which is managed by the station’s
AuthenticationService. As with physical access, programmatic access requires authentication
using the HTTPBasicScheme (HTTP Basic Authentication Scheme). Consider using a separate user
for each type of access (physical access, programmatic access, etc.). This practice provides
additional security as each user requires only the minimum number of access rights necessary to
accomplish a specific task. Using roles and tagged categories allows for highly-configurable
permissions for accessing various station components.
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Prerequisites: You have administrative rights. The station is open in WEBStation workbench.
Perform the following steps:

1. Open the baja palette.

ﬂ AuthenticationService
Q Authentication Schemes
. DigestScheme
. AXDigestScheme
[l HTTPBasicScheme

2. Add the HTTPBasicScheme under the Services > Authentication Service > Authentication
Schemes node in the nav tree.

3. Create arole to assign to users based on the type of access.

For example, users who are permitted to create and view web charts may be assigned the
“NA_charts” role. Permissions for this role might allow a user to read from the database but not
invoke actions or write records to it.

Users who are permitted to query the station database with API calls may be assigned a “NA_AP!”
role. Permissions for this role might allow a user to read from the database and invoke actions,
but not write records to it.

4.  Expand Services > UserService in the nav tree and double-click the user name you intend to use
to access the station database.

The Edit User window opens.
Property Sheet
& 3pt [User
J Full Name
M Enabled ® e
{M Expiration @ NeverbBwpires O Expires On [07-F€b-2017 11:59 BM EST
T Lock Cut @ iot=-
UM Language
T3 Email
Passmord esesssse
Confirm esssesss

(M Authenticator
Force ResetatNeatogn @ false

& Neverbpires <O ExpiresOn (07-Feb-2017 11:59 PM EST
A8 Time Format {Gefault)
B Facets
UnitConwversion HNone
(M Nav File aull
M Prototype Name
Tl MNetwork User @ o=
I Cell Phone Sumiber— ————
il Authentication Scheme Name HTTPBasicSchems
7 NA_AP

5 Select HTTPBasicScheme from the Authentication Scheme Name drop-down list, assign the role
you created, and click OK.

Related Links

e Configuration overview (Parent Topic)
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Tags, hierarchies and relationships

A station’s Config > Drivers tree structure organizes a physical group of devices by network protocol,
device, and point. This structure does not, for example, identify which building, region or tenant a point
belongs to. Using the powerful hierarchy, tag, and relations features of WEBs-N4, the WEBs-N4
Analytics Framework allows you to set up structures for analysis purposes without requiring you to
completely configure separate data models.

Hierarchies, tags, and relations are features of WEBs-N4. More information about working with them
can be found in the Niagara Hierarchies Guide, Niagara Tagging Guide and Niagara Relations Guide.

Related Links
e Adding the tag dictionary
e Setting up a hierarchy
e Relationships
e Associating definitions with tags
e Changing the default behavior for a value tag
e Tagging Niagara Network points with n:history
e Tagging BACnet Network points with n:history
e Acquiring tags from remote stations
e Tag inheritance and the a:a tag

® Removing all a:a tags

Adding the tag dictionary

By default, two dictionaries are part of every Niagara build: 1) The Niagara dictionary contains
commonly-used tags. 2) The Haystack dictionary is an open source dictionary created by Project
Haystack to “streamline working with data from the Internet of Things.” (project-haystack.org). The
WEBs-N4 Analytics Framework comes with a third pre-configured Analytics Tag Dictionary. Before you
create your own dictionary, view the tags provided by these tag dictionaries. They may meetyour needs.

Prerequisites: The station is connected.

1. Toconfirm the presence of tag dictionaries, double-click the TagDictionaryService in the Nav tree.

The Tag Dictionary Manager opens.
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@ My Network Name Type Status Mamespace Fault

_ - o Miagara Miagara Tag Dictionary  {ok} n

0 SearchService

5 it2016 Tag Dicti ¥ Takl

o TagDictionaryService ‘ wmmi sgicHanan Lok 5

TemplateService ‘ Haystack Hs Tag Dictionary {ok} hs

@ WebService ‘ DataModel  SmartTagDictionary  {ok} dm

0 WeatherService ‘ analytics Tag Dictionary {ok} a

2 To add the Analytics tag dictionary to a station, open the analytics-lib palette, expand the
Tag_Dictionary folder in the palette, and drag (or copy and paste) the Analytics tag dictionary to
the Config > Services > TagDictionaryService in the Nav tree.

3. Toview the tags contained in any tag dictionary, expand the TagDictionaryService, expand the
specific tag dictionary name, and expand or double-click the Tag Definitions node.

4. Toview the Property Sheet for an individual tag, double-click the tag in the list.

Related Links

e Tags, hierarchies and relationships (Parent Topic)

Setting up a hierarchy

A hierarchy is a tree of level definitions, which identify the tags and NEQL queries to use when
searching for data. Hierarchies provide meaningfulrelationships among data points. The same data
accessed in different hierarchies can yield different analytical results.

Prerequisites: All devices, proxy points and other components are tagged. The hierarchy palette is
open.

1. Drag the Hierarchy node from the palette to the HierarchyService, giving it a descriptive name.
The Scope node that comes with the new hierarchy defines the limitations (scope) of the search.
The default scope is the station.

2. Double-click the Station node under the Scope node.
The Property Sheet opens.

3. To limit the extent of the hierarchy query that searches for data, you can update the Scope Ord
to a specific slot.

This is an optional step. For example, station:Islog:/Model/westerre/W1 limits the search to a
slot in the station logic.

4. Drag one GrouplevelDef from the hierarchy palette to the Hierarchy node for each collection of
related points.

Group level definitions gather information into groups.

For example, to group by Country, System and Equipment type you need three GrouplLevelDefs
under the Hierarchy node.

5. For each GrouplevelDef, set the Group By property to the value tag associated with the points
for each group and enter the value.

For example, for Country the tag might be n:geoCountry and the value China. For system the tag
might be s:system and the value, and for equipment, s:equipment.

The first example tag is from the Niagara tag dictionary. The other two are ad hoc tags created
by the model designer.
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6. Add other level definitions as needed.

e A ListLevelDef requires one or more NamedGroupDefs and at least one QuerylLevelDef below it.
Each named group definition serves as a placeholder folder under the ListLevelDef.

e A QuerylLevelDef sets up a NEQL query the system uses to search for data.

¢ A RelationLevelDef defines a relationship with a parent element. The system returns data for all
objects that are related to the level immediately above it. The relationship is usually a child
relationship (n:child)

The following is an example of two hierarchies.

o HierarchyService

E AnalyticDataModel
m Scope
= Country
. Syctem
“& Fauipment
“®| OuerylLevelDef

E AnalyticDashboards
m Scope
& OuerylLevelDef

“E RelationLevelDef

The first hierarchy in the screen capture, AnalyticDataModel, uses three GrouplLevelDefs (Country,
System and Equipment). A level definition (LevelDef) is an element used to structure the hierarchy.

Property sheet for Group Level Def Equipment

Property Sheet

“® Equipment (Group Level Def)

(@l Query Context o -
@p By 3:Egquipment

li sort (Ascending .l -

& Tags Hierarchy Tags

Each level definition defines the tag the system uses to collect information. In this case the tags are:
n:geoCountry, s:System, and s:Equipment.

Property sheet for a Query Level Def

Property Sheet
s MNetwork “® QueryLevelDef [Query Level Def)
[l Query Context H» M -

@Anﬂl}fticDashbnﬂrds
3:NavDashboa
[i Scope

“® gueryLevelDef
== pelationLevelDef [ sort Ascending
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The second hierarchy, AnalyticDashboards, collects some of the same information, but for a
different purpose. Its Query Level Def combines data from all points tagged with s:NavDashboard.

The RelationlLevelDef sets up a relationship with the level element’s parent.

Property Sheet

= RelationLevelDef (Relation Level Def)

9 My Netwark
- [l Query Context » O~
@Anal}fticDashbnardi -
— Ul Relation Id n:child
Ll Scope .
il 'Inbound @ e

& QueryLevelDef

= RelationLevelDef |l Filter Expression

@l HistoryService . Repeat Relation .falsc—

a AuditHistoryService . Sort Ascending

This level element in the hierarchy tells the system to search the parent node of the station logic for
data.

Related Links

e Tags, hierarchies and relationships (Parent Topic)

Relationships

The relations feature provides the mechanism for structuring relationships between points in a
hierarchy.

A relationship exists between two components. A parent component has one or more child
relationships. The collection of data flows from one point to another based on the relationship
between points. There are two types of relations:

e Directrelations are those that you apply (using relation markers) directly to a point. These relations are
limited to relations that are defined in a tag dictionary. The query configured by a relation definition on
a hierarchy causes the system to return data

¢ Implied relations are defined by tag rules in a Smart Tag Dictionary and applied automatically by the
system. The query configured by a relation definition on a hierarchy causes the Smart Tag Dictionary
to interpret the tag rules against the given point and return a list of implied relations.

You establish relationships in two places:
e By placing relations markers on points. These identify parent and child points.

* By adding relation level definitions to hierarchies set up where the system searches for data beyond
the individual point.

Relations themselves may be tagged. The Relations Guide describes more fully how to set up
relationships.
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Related Links

e Tags, hierarchies and relationships (Parent Topic)

Associating definitions with tags

The Definitions container under the AnalyticService contains information types that identify the
characteristics of the data to be analyzed. A set of pre-defined definitions are in the analytics-lib
palette. You can create your own definitions. This topic explains how to modify a definition, how to
copy another, and customize it to create a new definition. This work is done in WEBStation running
on a Supervisor platform.

Prerequisites: WEBStation is connected to the station, the AnalyticService component is in the
Config container, and the TagDictionaryService includes the Haystack set of tags.

1. To access the definitions, double-click AnalyticService > Definitions.
The Analytic Data Manager opens.
2. Do one of the following:
e To create a new definition, click New at the bottom of the window.

e To edit an existing definition, double-click it in the Nav tree or Analytic Data Manager, or
selectitin the manager and click Edit.

The definition Property Sheet or Edit window opens.

Property Sheet

@& coolingCapacity (Analytic Data Definition)
. Status {ok]
(@ Fault Cause

. Facets unite=BTU/hr,precision=2 BTU/hr,min=-inf BTU/hr,ma... )} ‘T-) -
. Agaregation First
@ Rollup First

. Id ha:conlingCapacity

The example shows definition properties as they appear in the Property Sheet.
3. Configure the properties as needed.

The Id property associates the definition with a tag.

Related Links

e Tags, hierarchies and relationships (Parent Topic)
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Changing the default behavior for a value tag

Each value tag has a definition associated with it. This definition sets up its default value and
controls other aspects of its behavior.

1. Expand the Config > Services > AnalyticService container and double-click Definitions.
The Analytic Data Manager opens.

2. To create a definition, click New at the bottom of the window or double-click a definition row to
edit an existing definition.

The Edit window opens.

Name Id Aggregation Rollup Facets &
@ SpaceTemp dm:SpaceTemp Avg Avg units="F precision=1

. Name SpaceTemp

. Id dm: SpaceTemp .’

. Aggregation Avg
. Rollup Avg

. Facets units="F precision=1°F )} ’9 -

DK ‘ Cancel |

3. Change the properties associated with the tag identified by the Id property.

You can set facets in the definition. This is important to ensure that all aggregated data use the
same units and precision.

As with other such Edit windows in Niagara, you can change the properties for more than one
tag at the same time.

Related Links

e Tags, hierarchies and relationships (Parent Topic)

Tagging Niagara Network points with n:history

To render data on charts and in tables, each point requires an n:history tag. As newly-discovered
Niagara Network points do not have history extensions with an implied n:history tag, use this
procedure to automatically add the n:history tag to each newly-discovered point.

Prerequisites: Points have been discovered.

1. Right-click the Config > Drivers > NiagaraNetwork node in the Nav tree and click Views >
Property Sheet.
The Niagara Network Property Sheet opens.
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A PowerGreaterAlert B MiagaraMetwork @ Alerts A PowerGreaterilert

Property Sheet
) NiagaraNetwork (Niagara Network)
l_i Status {ok}
[_- Enabled .true
(@l Fault Cause
L Health Ok [09-5ep-16 9:36 PM I5T]
© Alarm Source Info Alarm Source Info
L Monitor Ping Monitor
Ed Local Station ColtCoSchoolsSup [ ip:198.63.72.201[fox: ...
& Sys Def Provider Bog Provider
X Tuning Policies Miagara Tuning Policy Map
(@l History Policies History Metwork Ext
&F Workers Cyclic Thread Pool Worker
[ vi delual Network Ext
‘E; Persist Fetched Tags @ true D
- ation
2 JeffersonES Miagara Station
& LincolnMs Miagara Station

2. Enable Persist Fetched Tags (change its value from false to true).

3. To finish preparing the points for analysis by the framework, right-click again and click Actions
>Force Update Niagara Proxy Points.

This adds the points.

NOTE: It may take a few seconds to add the n:history tag to all newly-discovered points. Be patient
and wait for the procedure to complete.

Related Links

e Tags, hierarchies and relationships (Parent Topic)

Tagging BACnet Network points with n:history

To render data on charts and in tables, each point requires an n:history tag. Newly-discovered
BACnet points do not have history extensions with an implied n:history tag and no action exists in
the BACnet Driver for automatically tagging these newly-discovered points. Instead, users need to
write a Program Object that will add the n:history tag to the discovered points. Sample code is
available. The n:history tag supports BFormat, which allows the linking of points to histories in a
flexible manner.

Related Links
e Tags, hierarchies and relationships (Parent Topic)

Acquiring tags from remote stations

The tags in a Supervisor (or other) station may not include the tags that identify Niagara Network
points in a remote station. To analyze data collected from remote proxy points, the tags must be
added to the central station.
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Prerequisites: The tags used by Niagara Network device points in the remote station are different
from those used in the Supervisor or other central station.

1. Right-click the Config > Drivers > NiagaraNetwork node in the Nav tree and click Views > Slot
Sheet.

The Niagara Network Slot Sheet opens.

2. Right-click the slot sheet, click Add Slot, name the slot something like tagsToFetch, and click
OK.

3. Right-click NiagaraNetwork again and click Views > Property Sheet.

A PowerGreateralert e MiagaraMetwork @ Alerts A PowerGreateralert

Property Sheet

e MNiagaraMetwork (Miagara Network)

[l Status ok}
- Enabled .trl.,e
(@l Fault Cause
L Health Ok [089-Sep-16 9:46 PM I15T]
© Alarm Source Info Alarm Source Info
Cd mMonitor Ping Monitor

E2 Local Station ColtCoSchoolsSup [ ip:199.63.72.201 |fox:....
- Sys Def Provider Bog Provider

X Tuning Policies MNiagara Tuning Policy Map
- History Policies History Metwork Ext

4 Workers Cyclic Thread Pool Worker
(W virtual Policies Miagara Virtual Network Ext
[l Persist Fetched Tags @ true

= WashingtonHS Miagara Station

; JeffersonESs Miagara Station

MNiagara Station
tagsToFetch hs:energy.‘hs:vcl\:.‘hs:pca

|

4. Type the tags from the remote station into the tagsToFetch slot property using a semi- colon (;)
to separate multiple tags.

At the next poll, the framework will pull the tags to the requesting station along with the point
data.

Related Links

e Tags, hierarchies and relationships (Parent Topic)

Tag inheritance and the a:a tag

The special tag ( a:a) identifies each point used by the framework. It is an origin entity. Entities that
declare a tag are an instance of that tag. Think of this entity as having an “is a” relationship with the
tag, while descendants of this entity have an “in a” relationship. This is a useful concept for
algorithms.

When you add the a:a tag to a device or point, all descendant devices and points inherit the tag. Ina
building example, entities representing floors, rooms and devices under a building also receive the
building tag, even though you did not explicitly add it to them. Tagging a device or point with several
tags automatically, based on inheritance, can save configuration time.

Hierarchies group tags hierarchically. Any device or point to which you assign a tag as part of a
hierarchy also inherits the tag’'s ancestor tags.
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Related Links

e Tags, hierarchies and relationships (Parent Topic)

Removing all a:a tags

You can use the ProgramService’s Batch Editor to remove the a:a tag from all points used in an alert
or algorithm.

1. Open the BQL query builder and copy this command:
analytics:BglLib.hasTag('a:a")

2. Open the ProgramService and click Find Objects.
The Bgl Query Builder opens.

3. Paste the command in the left-hand Match property.
The operator should be equals.

4. In the right-hand field type true and click OK.

5. Click Remove Slot (button along the bottom of the window), select the a:a property, and click
OK.

6. Click Find Objects.
The Bgl Query Builder opens.

7. In the Find section, click the search icon.
The Choose Root window opens.

8. Select Config and click OK.
The system performs the request.

9. Right-click AnalyticService and click Actions > Rebuild Cache.

Related Links

e Tags, hierarchies and relationships (Parent Topic)
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Algorithms and alerts

An algorithm performs a calculation on real-time or historical (trend) data to generate a result. The
result can trigger an alert, be displayed on a chart, or can become an input to another calculation
(another algorithm or regular Niagara wire sheet).

A single algorithm can run against data collected from an entire building. For example, assume your
building has 100 air handling units and an algorithm to monitor their performance. When you add
50 more units, and tag each unit appropriately, without any additional effort on your part the original
algorithm applies to all 150 units.

Using a poller, an alert runs an algorithm to monitor point performance. Alerts may trigger alarms,
which appear on the normal alarm console. If the alert that triggered an alarm continues to exist,
the alarm persists on the alarm console even after it has been acknowledged or force cleared.

The framework provides two uses for algorithms. You can use them to:

e Testforanindividualcondition. The alert running the algorithm can then automatically sound an alarm
or trigger a remedy.

e ook back at the history of a point and report any events that meet defined criteria. For example, an
algorithm can answer the question: Has there been any time in the past when a hot water valve was
open more than 90% with a room temperature of three degrees below the setpoint for an hour?
Depending on the amount of data (that is, how far back in the past the stored data go), you may be able

to identify a consistent pattern (a trend) that points to a condition requiring attention.

NOTE: Although algorithms run on any platform, if you intend to process large volumes of historical
data, consider running algorithms on a Supervisor platform.

Related Links
e Creating an algorithm

e Creating an alert

Editing an algorithm

Using algorithm results in standard logic

Algorithm for removing unwanted data

® Viewing an alertin the alarm console

Creating an algorithm

Algorithms are formulas created on a wire sheet that enable calculations, where the framework can
combine real-time and historical data to produce values and analyze trends (time series).

Prerequisites: All objects are tagged, hierarchies created, and relationships established.
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1. Inthe station’s Nav tree, expand Config > Services > AnalyticService, and double-click
Algorithms.
The Algorithm Manager opens to the Database view.

2. To group algorithms, create a folder by clicking New Folder at the bottom of the manager and
supplying a descriptive name.

3. Do one of the following

a. Tocreate a new algorithm, click New, select the number of algorithms to add, and click
OK.

b. To edit an existing algorithm, select it in the Database table and click Edit (or double-
click the row in the table).

The New or Edit window opens.

Name Enabled Makes Trends Aggregation Rollup Min Interval Max Interval Facets B
dﬂ' Algorithm  true true First First Maone MNone
. Name Algorithm
. Enabled . true

[l Makes Trends @ true
. Aggregation First
[l Rollup First
. Min Interval MNone

. Max Interval Mone

[l Facets » M -

0K Cancel

4. Give the algorithm a name, make any changes to the default properties and click OK.
The framework requires data policies for these algorithm properties:
e Aggregation — defines how to combine current values from multiple data sources.

e Rollup — defines how to combine the multiple values contained in a single interval of a
trend.

e Min and Max interval — some data may have limitations that establish the acceptable
minimum and maximum period to use for rollups. For example, heat and cooling degree
days should not have an interval of less than one day.

The algorithm and properties display as a row in the Database table.

Related Links
e Defining the data source
e Adding logic

e Filtering algorithm input data

Example: Monitoring temperature and humidity

Algorithms and alerts (Parent Topic)
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Defining the data source

The data source defines the tag that supplies the data for processing and charting.
Prerequisites: The Algorithm Manager is open.
1. If necessary, expand the AnalyticService and double-click Algorithms.
The Algorithm Manager opens.
2. Right-click the new algorithm in the Algorithm Manager view and click Views > Wire Sheet.
A new algorithm contains a single result block.

3. Do one of the following:

a. Tostartwith a pre-configured algorithm from the library, open the analytics-lib palette,
expand the Algorithm node and version (English or Metric), and drag an algorithm to
the Wire Sheet.

b. Tobuild an algorithm from scratch, open the analytics palette, drag a DataSourceBlock
to the Wire Sheet, and click OK.

You do not need to name a data source block.

4. To open the data source property sheet, double-click the block and, if necessary, expand the
window to see all properties.

5. Enter atag name for the Data property.

Tags and tag groups identify the data sources that feed an algorithm’s calculations. Tags and
tag groups replace the ORDs that in previous versions of the framework pointed to specific data
sources. The client of the framework does not distinguish data from a point and a result
calculated on the fly by an algorithm.

A single algorithm can run against data collected from an entire building. For example, assume
your building has 100 air handling units and an algorithm to monitor their performance. When
you add 50 more units, and tag each unit appropriately, without any additional effort on your
part the original algorithm applies to all 150 units.

Algorithms can also receive tags (you can put a tag on an algorithm).
6. Expandthe algorithm facets and assign the appropriate unit of measure to use for output values.

No unit conversion from a data source block occurs unless the algorithm defines its unit of
measure. If algorithms are chained together, the next algorithm in the chain defaults to the
previous algorithm’s unit. If no unit is defined in the previous algorithm, the next algorithm
defaults to the unit defined in its data source block.

7. Configure any other properties and click Save.

Related Links

e Creating an algorithm (Parent Topic)
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Adding logic

WEBs-N4 Analytical Framework Guide

Logic includes constants, function blocks, such as Math, and switch blocks.

Prerequisites: The Wire Sheet view of the algorithm is open.

1 Toadd logic, drag a constant or function from the analytics palette and name it appropriately.

Wire Sheet

DataSourceBlock
Data Source Block

Debug
Debug Block ﬁ

OQut

OQut

In

Fallback In

Enabled false

Data

Debug Mode hext Request]

Use Request Azzrezation

Print Trends To Console falzel

Use Request Data Filter

il

Result

Use Request Rollup

| Aegregation

Data Filter

Rollup

Unit Corversion

Threshold
Wumeric Constant Block

Qut

BiSwitch
Bi Switch Block a

One-hour wind ow
Sliding Window Block

Result
Result Block

&

Out

In

Out

Trend In

Ini

Rollup

Operstor (Greater Than|

Window

First]
1hour]

Makes Trends

Value

In2

Trugln

False In

2. If you added a constant, double-click the object and set its Value property.

NOTE: Instead of double-clicking the object to open the property sheet, you can right-click the
object, click Actions > Value and enter a value or select an option. For example, when creating a
constant, this action assumes you want to set the value. This right-click shortcut works with all
algorithm components to speed the configuration process.

3. Ifyou added a math block, double-click it and set its Operator (or right-click and use the action).

The UniMath and BiMath objects indicate the number of inputs. Something similar is true for the
switches.

NOTE: You must connect all inputs required for each math object. For example, do not use a bi
objectif you have only one input.

4. Link the outputs of the DataSourceBlock object(s) to the logic block input slots.
CAUTION: Itis easy to misconnect the output link from the input points to the logic objects. Make
sure you connect from the Out slot, not the Value slot.

5 To add comparison logic, drag a BiSwitch from the palette Switches section and name it based on the
condition you are testing for.
For example, if you are testing for a temperature that is too high you might name it OverSetpoint.

6. Continuing with comparison logic, double-click the switch (or right-click and use the action) and define
the Operator (Greater Than, Less Than, etc.), then connect the appropriate Out slot(s) to it.
NOTE: If you edit a property, click Save. Sometimes the connector lines disappear after updating
a property. If you view a Wire Sheet and only its objects are visible, click the refresh button.

7. To add a time constraint to the formula, drag the SlidingWindow object from the palette and name it
for the period of time.

For example, OneHourWindow.
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8 Continuing with the time constraint, drag a BiSwitch object from the palette and configure its Operator
to And.

9. Complete the connections and double-check all of them.
10 Refresh cache by right-clicking AnalyticService > Actions > Refresh Cache Full, and save the station.

Refreshing cache locates all nodes and sets up a pre-defined path to each node.

Related Links

e Creating an algorithm (Parent Topic)

Filtering algorithm input data

You may control algorithm results by configuring which data enter the algorithm for processing.
There are three ways to do this: assign a tag other than the tag called for by the DataSourceBlock
to a device point, change the Data source property, or configure a Data Filter. An algorithm may

include or exclude data tagged with a specific tag. This topic provides steps for controlling
algorithm input by configuring DataSourceBlock properties.

Prerequisites: All objects are appropriately tagged. Algorithms exist.

1. Expand the AnalyticService folder.

2. To open the algorithm wire sheet, double-click the algorithm.

3. Toopen the properties for the data source, double-click a DataSourceBlock logic block.

4. To filter source input, configure one (or more) of the following DataSourceBlock properties:
a Edit the Dataproperty to identify a different source tag.
b Edit the Data Filterproperty.

NOTE: Data filtering applies at the time an algorithm begins processing. The ability to filter is also

available in Px bindings, however, the framework may ignore any filtering configured in the binding
used to view algorithm output.

Related Links

¢ Creating an algorithm (Parent Topic)

Example: Monitoring temperature and humidity

This task creates an algorithm to monitor temperature and humidity, including defining
appropriate units, Metric or English.

Prerequisites:

Perform the following steps:

1 Create the algorithm, give it a name, and configure its properties.
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2. With the algorithm in the Algorithm Manager, select the Wire Sheet view, open the analytics palette,
and add logic, including two DataSourceBlocks and a Psychometric block.

The algorithm should look something like this:

DataSourceBlock ﬂ
Crats Source Block

Qut

Fallback ln

Data hetemp
Usze Reguest Asgresation false
Uise Request Data Filter fal Psychrometric a Result ﬁ
Lize Reguest Rollup falze P sy hirometric Block Result Block
i) Qut In
Data Filter Temperature In

Rollup Hurmidiby Im

Unit Comrersion Mode Wetbulb Temp

DataSourceBlockl n
Cata Source Block

Crut

Fallbackln

Dats h=chumid by
Usze Regquest Aseresation false
Lize Reguest Data Filter  fal=e
Lize Reguest Rollup false

Data Filter
Rollup
Unit Comversion

Each new algorithm contains a Result block by default.

3. Define the Data name for the first DataSourceBlock as hs:itemp, and the Data name for the second
DataSourceBlock as hs:humidity.

4. Add a Psychometric block (under General Blocks) and select the units to use.

Property Sheet
L¥ Psychrometric (Psychrometric Block)
P Out
P Temperature In
P Humidity In
[i Units . English

[i Mode . Metric

The system converts the raw data to the units you require. For information about Metric and
English temperature values see the Niagara Analytics Reference manual.

5 Change the Psychometric Block Mode property to Wetbulb Temp, and click Save.
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Property Sheet

£} Psychrometric (Psychrometric Block)

b P Out
b P Temperature In
b P Humidity In

(@ Units

[l Mode

. English
Wetbulb Temp
Dewpoint Temp
Enthalpy
Saturation Pressure

VaporPressure

Wetbulb Temp

6. Link the output and input slots, refresh cache, and save the station.

Chapter 4 Algorithms and Alerts

7. To see the data, add a table binding, configure it with data, configure the node and other properties

and click OK.

N FProperties

BoundTable

extendedResiz false

headervisible |trus
hgridvisible |true

hscrollBarVisil true

gridBrush [ @efoun

ok | canmcet |

layer

layout 20.0,770.0,370.0,230.0 S |
multipleSelect true

oddRawcalorl: (default)

optionsButtor true

vgridvisible true

visible trus

wscrollBarvisih true

X Analytic Table Binding >
degradeBehay None

data alg:Psychometric_alg — |
S slot:/PsychometricS20charts ||
dataFilter

timeRange today _I--
aggregation sss |
interval Minute ]
rollup ]
unit P I
refreshRate | 15Smins — ]

The data display in a list.
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Timestamp Value Status [
30-Aug-17 11:03:00 AMIST  16.29  {ok}
30-Aug-17 11:04:00 AM IST 1629  {ok}
30-Aug-17 11:05:00 AMIST 1629 {ok}
30-Aug-17 11:06:00 AMIST 1629 {ok}
30-Aug-17 11:0T:00 AMIST 1629 {ok}
30-Aug-17 11:08:00 AMIST 1629  {ok}
30-Aug-17 11:0%:00 AM IST 16,29
30-Aug-17 11:10:00 AM IST 1629 {ok}

30-Aug-17 1L11:00 AMIST 1629 {ok}

The values populate, but the column heading does not identify the unit of measure. Refer back to
the Units and Mode you configured above.

Related Links

e Creating an algorithm (Parent Topic)

Creating an alert

An algorithm needs an alert or the opening of a Px View or Web Chart to trigger its calculations.
Alerts monitor Boolean data sources, which, when true, indicate there is an issue that requires
attention. Alerts can monitor tags and tag groups like any other data, but typically alerts have
framework algorithms as data sources. A poller provides the timer that runs the algorithm
associated with each alert. When an alert algorithm returns true, an alert condition exists. An alert
can be configured to generate an alarm. Alarms leverage the existing Niagara infrastructure for
routing.

1 Double-click AnalyticService > Alerts.
The Analytic Alert Manager opens.

2. Do one of the following:
e Tocreate a new alert, click New.

¢ Tomodify an existing alert, select the alert and click Edit or double-click the alert in
the row.

The New or Edit window opens.
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MName Enabled Data Roots Exclusions Node Filter Alert Mode Cost  Poller
A\ LeakingHeatValve true alg:Leaking_Heat_Valve AnalyticVector AnalyticVector default 1.00  TestTri
[l Name LeakingHeatValwve

(gl Enabled @ true

(gl Data alg:Leaking Heat Valwve R

(@ | hierarchy:/systemManager/station53asTch53aT3e

(gl Roots

(gl Exclusions

(gl Node Filter

(gl Alert Mode Alertafter 1.0 Occurrences
(g cost 1.00

(gl Poller TestTriggeredPoller

(gl 1gnore Status  [# disabled [ fault (F down [ alarm [# stale [ overridden ] null [ unackedAlarm

[l Data Filter ]
(gl Time Range * | thisWeek <
[l Interval Hour £
(gl Azeregation <
(gl Rollup +
R <
oK Cancel
Pay special attention to these properties:
Data Defines the algorithm that returns true or false. When true,

the alert exists; when false, no alert exists.

Roots Defines where to start running the alert. In the example, this
alert runs against all devices under the
Drivers/BacnetNetwork/ Global folder. This means that this
alert applies to the entire station because all devices are
under this folder.

Node Filter Reduces the number of nodes to search. n:devicelimits alerts
to devices. This is an appropriate place to use a NEQL query.

Alert Mode The first drop-down list, Alert after, configures when to
generate the alert.

The second drop-down list identifies how many of what to use
to generate the alert.

Occurrences generates an alert after the selected number of
the same event occurs.

Seconds, Minutes and Hours define how much time must pass
for an alert to be generated. This value is part of the total cost
calculation.

Cost Associates a currency value with each alert occurrence.
Poller Defines how frequently to run the alert.
Alarm Controls alarm generation. The default is false (no alarm

generation). If you are testing, consider creating an Analytics
Smart Alarm Class and send all framework alarms to this
class as an easy way to differentiate between alarms coming
from a standard alarms extension and the alarms coming
from the framework.
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The rest of the properties are described in the WEBs-N4 Analytics Framework Reference.

3. Configure properties and click OK.

4, After creating the alert, double-click it in the Nav tree.

The Alert Nodes View opens.

WEBs-N4 Analytical Framework Guide

This view displays the current state of all points monitored by the alert.

5 Ifthe view is empty, right-click the AnalyticService and click Actions > Refresh Cache Full

If you still do not see the points in the table, click Refresh at the bottom of the window.

Related Links

e Algorithms and alerts (Parent Topic)

Editing an algorithm

The pre-defined algorithms may be edited and changed to suit your needs.

Prerequisites: The algorithm exists.

Perform the following steps:

1. Expand the Config > Services > AnalyticService > Algorithms folder in the Nav tree.

2. Double-click the algorithm to edit.

The algorithm Wire Sheet opens.

Wire Sheet

DataSourceBlock
Data Source Block

o)

Debug
Debug Block

OQut

Fallback In

false

Data

Debug Mode hext Request]

Use Request Azzrezation

Print Trends To Console falzel

Use Request Data Filter

Result

Use Request Rollup

| Aegregation

Data Filter

Rollup

Unit Corversion

Threshold
Wumeric Constant Block

Qut

One-hour wind ow

Result

&

Makes Trends

Value

BiSwitch a Sliding Window Block Result Block
Bi Switch Block Qut In

OQut =={Trend In

InL. Rollup First|

Operstor (Greater Than| Window 1hour|

In2

Trugln

False In

3. To configure block properties, double-click the block.

Tags that begin with a: come from a specialized analytics tag dictionary. This dictionary is a standard
feature of the framework. Tags that begin with hs: are from the Haystack tag dictionary. This dictionary

is a standard feature of WEBs-N4.

31-00278-01




WEBs-N4 Analytical Framework Guide

Related Links

e Algorithms and alerts (Parent Topic)

Using algorithm results in standard logic

The output from an algorithm can feed back into a station to optimize energy, reduce faults, or
perform any other task based on historical and current conditions. For example, if an algorithm
determines that a hot water valve is open while room temperature is high for an hour or more,
standard wire sheet logic can close the hot water valve. This type of closed-loop analytics uses an
analytic point from the analytics palette to add an analytics proxy extension anywhere in a station.

Prerequisites: Standard logic already exists.
1 Open the analytics palette and expand the Points folder.
. Expand the Drivers > Network node, right-click a Points node, and click Views > Wire Sheet.

2
3. Drag an analytics NumericPoint to the Wire Sheet.
4

Chapter 4 Algorithms and Alerts

. This action drags an object from the analytics palette to a non-analytics wire sheet, a powerful feature

of the software.

5 Expand the proxy extension.

By default, a new proxy extension is in fault. This is because it does not know what data to use and what

node to run on. It has only the default poller.

6. Set Data to an algorithm, configure the Node property to tell the software where in the station to begin

running, and define the Poller.

7. Continue setting up your standard logic blocks.

Related Links

e Algorithms and alerts (Parent Topic)

Algorithm for removing unwanted data

From time to time, a point does not report a plausible realistic value. For example, a value may get
corrupted coming over the network. This erroneous value could be a very high or a negative number.
Such data can render Px views and charts meaningless, especially if you are using aggregation or
rollup, or if you are passing the data to another function. Typically, an organization may have to
send the data outside of the system to cleanse it or manually modify the histories. This topic
documents two algorithms. The first filters out corrupt data. The second not only filters the data
out, but also changes the data to a valid value.
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Demand Range Filter Algorithm
This algorithm determines if a value falls within a valid range.

Figure 12 Demand range filter algorithm flowchart

Point
tagged with
hs:power

Return true
Y-—»| (an invalid value
exists)

N
h 4

Return False (the
value is valid)

Low limit
= Zero

Wire sheet view

Figure 9 Demand range filter used to cleanse erroneous data

Wire Sheet

DataSourceB
Data Source Bl RangaFiltar ﬁ Result a
Out Range Filter Elc Result Elock
Data hz:poweer| l Qut = In

Trend In

r— High LimitIn

Low Limit In
NumericCons J
Numeric Consta
Qut M

Makes Trends  false
Walus 200000 {ok}]

NumericCons
Numeric Consta
Out o
Makes Trends  false
Value 0uDD ok}
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Demand Replace Bad Data

This algorithm replaces invalid data with the average of data values over the previous one hour.

Figure 10 Demand Replace Bad Data algorithm flowchart

Roll up all values

Point .
. for the previous
tagged with g
> hour and calculate
hs:power

the average

Replace an invalid
Y| value with the Result
average

Low limit
= zero

N
h 4

Make no change
to the value

Wire sheet view

Figure 11 Demand Replace Bad Data algorithm

Wire Sheet
Rollu
RD||UPFB|DL|{ ﬁ
Qut —
Trend In
DataSourceBlock: Rallup Avg
Data Source Block Time Range *» previousihours UniSwitch ﬁ Result ﬁ
Out Uze Request Rollup falze Uni Switch Bloc Result Block
Diata hs:power| Use Request Time Range false Qut —In
Testln
True ln
RangeSwitch *== False In
NumericConstant Range Switch B
Numeric Constant Blo Qut
Out Testln
Makes Trends False_\— High LimitIn
Walue 200.00 fok] Low Limit In
True In
FalzeIn
NumericConstant:
Numeric Constant Blo
Qut
Makes Trends falze
Walue 0.00 fok}|
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Related Links

e Algorithms and alerts (Parent Topic)

Viewing an alert in the alarm console
Alerts can generate alarms, which appear in the alarm console.
Prerequisites: An alert has been configured to display the source node.

Perform the following steps:
1. Access the alarm console.

The alarm console opens.

Alarm Console

TimeRange 2t0? @
Timestamp Source State  Ack State Source Alarm Class Priority Message Text
‘ 01-Sep-17 3:18:33PMIST  Fault OAcked /2Unacked StniNumWrite_AnalyticAlert DefaultAlarm Class 255

The screen capture shows an alarm that was generated by an alert. The alarm console’s Source column
identifies the source of the alert: FolderStationl as a node in the Nav tree and AnalyticAlert describes
what happened. The Message Text column displays any notes associated with the alert.

If the alert was defined incorrectly, the default BFormat (Yonode.navName®%o_%oalert.name%o) displays
in the Source column instead of the alert source information.

2. Double-click the alarm record generated by the alert.

The Open Alarm Sources view opens.

Timestamp Source State  Ack State Source Alarm Class Priority Message Text F
Qox-m-173:z4:uvmsr Fault Unacked  FolderStation_AnalyticAlert DefaultAlarm Class 255

bot-ScDAUE:ZA:-:WMIST Fault Unacked  StniNumWrite_AnalyticAlert DefaultAlsrm Class 255

“a Acknowledge | I Hypedink P Notes [2] Review Video [¥] ctose

%

This view filters the alarms to display only alarms generated by alerts.
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3. To display additional information or to add your own comments, select the alarm row and click the
Notes button.

Related Links

¢ Algorithms and alerts (Parent Topic)
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Data visualization

Charts take large volumes of detailed data and make them usable to detect trends and solve
problems. A set of pre-defined charts can work together to accomplish these goals. You can also
create your own charts.

Related Links
e Rollup and aggregation

* Bindings

AnalyticWebTable

Changing rendering limitations

e Automatic conversion of metric values in tables

Pre-defined charts

e Reports

Rollup and aggregation

Rollup and aggregation are features the framework uses to combine data for meaningful analysis.
A rollup combines multiple adjacent rows of historical data into a single row. An aggregation
combines current data values from multiple disparate data sources. Rollups and aggregation
control how an algorithm queries the database for input data.

A rollup uses a function (sum, average, etc.) to combine historical data. It allows you to view
dissimilar histories at common intervals. For example, if one point samples data at five-minute
intervals, and another samples at 1L0-minute intervals, you can use rollup to calculate and compare
their values at, say, 15-minute intervals.

An aggregation searches the data model tree for all points tagged with a specific tag, and uses a
function (sum, average, etc.) to combine their current values into a single value. The default method
for combining is to display the first value that the framework finds.

Both features share the same set of functions

Function Description

And Logical “and”. Only for Boolean values.

Avg Calculates the sum divided by the count. Use it only with
nuMmMerics.

Count Returns the number of values.

First Returns the initial value in the set.

Last Returns the final value in the set.

Load Factor Returns the average value divided by peak (Max) value.

Max For numerics, this is the greatest value. For Booleans, false
=0 and true
= 1. Forenums, this returns the greatest ordinal.
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Function Description

Median Returns the value in the middle of a sorted combination—|
the number that separates the higher half from the lower
half.

Mean Returns the arithmetic mean (average) of the values in the

data source(s).

Min Fornumerics, this is the smallest value. For Booleans, false
=0and true
= 1. Forenums, this returns the smallest ordinal.

Mode Returns the statistically most frequently occurring number
in the combination.

Or Logical “or”. Only for Boolean values.

Std Dev Returns the standard deviation of the values in the
combination.

Sum Adds all values together. Use only with numerics.

When the difference between two values matters

Some of the functions used by aggregation and rollup may not make sense for certain values. For
example, the sum of KWh for a group of points yields an ever-increasing meaningless number. In
another example, summing air temperature readings does not yield a useful number. You may be
more interested in the delta (change) that occurs between the current, real-time value and the most
recently-saved historical value. To have the system calculate this value, make sure that Totalized is
set to true in each point’s Property Sheet.

Best practice

As you configure the visualization of values and trends, experiment with the rollup and aggregation
properties on the binding. If you get a result you do not expect, consider the settings for these
properties.

Related Links

¢ Data visualization (Parent Topic)
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Bindings

The bindings display individual values, combine (roll up) values from the same point into
meaningfulintervals, and aggregate separate current values.

The bindings include:

WEBs-N4 Analytical Framework Guide

e Analytics Value Binding: This binding displays a single value for a point, which is either the real- time,

current value or the most recent value stored in the history file. It can also aggregate the current value
of disparate data sources of the same type under the selected node. This binding does not use a time
range.

® Analytics Rollup Binding: This binding returns a single, historical value based on a time range. It uses
functions (min, max, avg, sum, etc.) to roll up the historical data.

® Analytics Web Chart Binding: This binding, programmed in HTMLS5 is designed to visualize historical
data on a chartrunning in a browser.

e Analytics Table Binding: This binding displays historical information in tabular form. It extends the
standard bound table widget.

* Analytics Web Rollup Binding: This binding is added automatically to the Ranking Chart. It handles the

roll-up of data based on how you configure the chart’s Interval, Time Range and Rollup properties.

Related Links

e Data visualization (Parent Topic)

AnalyticWebTable

Tables configure any analytic binding to view data in a tabular format. The framework dynamically

forms the table columns based on the return values from the ord or binding. You drag a table from
the analytics palette to a Px view.

Figure 12 Sample table configured with an analytic web chart binding

Today v

tamp

Search

AHU-1-history Value

Display: 100 ¥  1-47 of 47

AHU-1-history Status

4)»

18 12:00:00.000 AM UTC+05:30

18 12:15:00.000 AM UTC+05:30

18 12:30:00.000 AM UTC+05:30

18 12:45:00.000 AM UTC+05:30

18 1:00:00.000 AM UTC+05:30

18 1:15:00.000 AM UTC+05:30

18 1:30:00.000 AM UTC+05:30

18 1:45:00.000 AM UTC+05:30

18 2:00:00.000 AM UTC+05:30

18 2:15:00.000 AM UTC+05:30

18 2:30:00.000 AM UTC+05:30

18 2:45:00.000 AM UTC+05:30

18 3:00:00.000 AM UTC+05:30

18 3:15:00.000 AM UTC+05:30

18 3:30:00.000 AM UTC+05:30

18 3:45:00.000 AM UTC+05:30

18 4:00:00.000 AM UTC+05:30

Settings window
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21.600000381469727

24.299999237060547

24.299999237060547

23.299999237060547

23.299999237060547

20.799999237060547

225

19.700000762939453

18.700000762939453

15.199999809265137

15.899999618530273

17.200000762939453

16.899999618530273

90.30000305175781

{ok}
{ok}
{ok}
{ok}
{ok}
{ok}
{ok}
{ok}
{ok}
{ok}
{ok}
{ok}
{ok}
{ok}
{ok}
{ok}

{ok}
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Clicking the wrench icon opens the Settings window with which to configure table properties.

Figure 13 Settings window

EnumWritable X Configuration

Interval ] (None

Rollup ) | First

Aggregation ] |First

Units

Data n:history bzl

Data Filter

Days To Include

Sun Mon Tue Wed Thu Fri Sat

Series Name %node.navDisplayName%

Totalize ¥ Applicable to totalized points

Use This Value

Aggregation Strategy
Interpolation Algorithm
None =

L Ignore Series ¥
Missing Data Strategy

OK Cancel

For history data, the table shows the timestamp history value and status. Pagination and search
features are available for the table.

Property Value Description
Interval drop-down list Defines the frequency at which the framework
saves a history record.

Rollup  (property) or | check box (if | Defines the mathematical function to be used to

rollup (ORD parameter) optional, and) | combine data from a single source.
drop-down list | 1t 5 up is not enabled in the binding/settings
or ORD window, the rollup value configured in the data
parameter

(rollup=option)
(when

definition applies to all chart bindings, reports and
tables.

configured  in And returns the logical “and” of Boolean values.
the data | Avg returns the statistical mean, which s
definition, determined by calculating the sum of all values
defaults to | @nddividing by the number of values.

First, when | Count returns the total number or quantity of
configured values in a combination. If you request this value
elsewhere, on a binding in a PX view, the system counts the
defaults to the | number of values based on the properties defined
value as | by the data source block and the algorithm’s
defined in the | property sheet.

data definition)

First returns the first value in the combination.
This generates the fastest result.

Last returns the last value in the combination.

Max returns the highest value in the combination.
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Property Value Description

Median returns the value in the middle of a sorted
combination—the number that separates the
higher half from the lower half.

Min returns the lowest value in the combination.
Mode returns the statistically most frequently
occurring number in the combination.

Orreturns the logical “or” of Boolean values. Range
returns the statistical difference between the
largest and smallest values in the combination.

Sum adds together all values in the combination
resulting in a single value.

Std Dev calculates the standard deviation of the
values in the combination.

Load Factor calculates the average divided by
peak (Max) value.

Aggregation (property) | check box (if | Defines the mathematical function to use to
or aggregation (ORD | optional, and) | combine data from multiple data sources.

parameter) drop-down list If
(defaults to
First) or ORD

aggregation is not enabled in the
binding/settings window, the aggregation value
defined in the data definition applies to all chart

E)arametetr bindings, reports and tables.
aggregation=o
ptigogn) 9 And returns the logical “and” of Boolean values.

Avg returns the statistical mean, which s
determined by calculating the sum of all values
and dividing by the number of values.

Count returns the total number or quantity of
values in a combination. If you request this value
on a binding in a PX view, the system counts the
number of values based on the properties defined
by the data source block and the algorithm’s
property sheet.

First returns the first value in the combination.
This generates the fastest result.

Last returns the last value in the combination.

Max returns the highest value in the combination.
Median returns the value in the middle of a sorted
combination—the number that separates the
higher half from the lower half.

Min returns the lowest value in the combination.
Mode returns the statistically most frequently
occurring number in the combination.

Orreturns the logical “or” of Boolean values. Range
returns the statistical difference between the
largest and smallest values in the combination.

Sum adds together all values in the combination
resulting in a single value.

Load Factor returns the average value divided by
peak (Max) value.
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Property Value Description
Std Devreturns the standard deviation of the
values in the combination.
Units drop-down list | Defines the unit of measure for the data gathered
of units of | from each point.
measure
Data (property) or data | tag or | Specifiesthetag used to retrieve data. This tag can
(ORD parameter) algorithm be from the Haystack dictionary, Niagara
name dictionary or any other custom tag dictionary.

Instead of a tag, this value can specify an
algorithm. This is how output from one algorithm
becomes the input data source to another
algorithm. The prefix for algorithms is alg:.

Data Filter (property) or
dataFilter (ORD
parameter)

optional NEQL
query

(property)  or
ORD parameter
(dataFilter=que

ry)

Identifies data sources in the subtree of the
request node. When a predicate accepts a node
that contains the desired data, the system does
not search the node’s subtree for additional values
(including the root node).

Days to Include

days-of-the-
week selector

Chooses the days of the week to include in the
table.

Series Name (property)
or seriesName (ORD
scheme)

BFormat

(property) or text

string (ORD
parameter) with
the following
syntax:

%node.navDis
playName-
data.name%

Defines either a display name (text string) and a
BFormat thatidentifies the node responsible for the
charted data. As a BFormat, it can be configured, for|
example, to search for an ord, etc.

Node identifies a name in the nav tree.
navDisplayName is a text string. It lets you to add a
descriptive name associated with this binding.
Data.name s a tag that identifies the points to use.
If you enter an invalid value, the system displays,
“Problem with seriesName BFormat,” and logs a
message in the station console.

The name you enter here displays as the legend
and tool tip in the Web chart. If left blank, no
legend displays for the tool tip.

Missing Data Strategy or
Algorithm, Use  This
Value

check box

Enables and disables missing data interpolation for
the current value.

Missing Data Strategy,
Aggregation Strategy

drop-down list

Selects the missing data aggregation strategy,
which defines how to handle data in a series when
even a single record for an interval is missing.
Ignore Point tells the system to ignore any
missing records and aggregate the values in

the existing records.

Ignore Seriestells the system to ignore the entire
series if the record for even one intervalin the series
iS missing.
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Property Value Description

Missing Data Strategyor | drop-down list Selects the missing data interpolation algorithm,
Algorithm, Interpolation which defines the value to replace a missing value.
Algorithm Linear Interpolation replaces a missing value by

linearly interpolating the missing value.

K-Nearest Neighbor is for numeric, enum and
Boolean records. This strategy replaces a missing
value by calculating the majority value recorded for
the item’s nearest neighbors.

Missing Data Strategy, K | number Indicates the number of neighbors to a missing
Value data item that the interpolation algorithm should
include in its calculation.

Related Links

¢ Data visualization (Parent Topic)

Changing rendering limitations

The number of records included in a chart or report relates directly to system speed and
performance. By default, the framework limits this number. The default values for each chart and
report were set based upon extensive testing in the laboratory. The configuration of these values is
hidden so that they cannot be changed unintentionally.

Prerequisites: You understand the impact on framework performance of increasing the number of
records rendered on charts and reports. You are working in WEBStation.

CAUTION: Increasing the number of records rendered can slow system performance to an
unacceptable level.

Perform the following steps:

1. Expand Config > Services, click the AnalyticService, and select AX Slot Sheet from the drop-down listin
the upper right corner of the view.

The slot sheet opens.
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My Host: IE3BLT3RC7T72.global.ds.honeywell.com (analyticsNodeErrors) . Station (analyticsNodeErrors) . Config © Services ! AnalyticService
~ Nav [ Slot Sheet
¥ O (%) My Network Slot # Name Display Name Definition Flags Type Facets B
o OProperty 23 pollers Pollers Frozen analytics:PollerFolder
b @ Platform
4 | hi i -
. , Station (analyticsNodeErrors) O Property 24 hierCache Hier Cache Frozen h baja:Component
‘ Alarm O Property 25 threadPriority Thread Priority Frozen h baja:integer min=1,max=5
v ecanf\g O Property 26 triggeredPollerConcurrency Triggered Poller Concurrency  Frozen h baja:integer min=1,max=15
v @Services O Property 27 skipDataSourceCache Skip Data Source Cache Frozen baja:Boolean
14 oAlarmSefvite OProperb/ 28 subscriptionAlarm Analytics Subscription Frozen analytics:AnalyticsSubscription
Y EAMM'&M& OPropeny 29 debugMode DebugMode Frozen h baja:Boolean
v Alerts
@ O Property 30 reports Reports Frozen analytics:AnalyticReportFolder
b A At
OProperty 31 missingDataStrategy Missing Data Strategy Frozen analytics:MissingDataStrategy
1] QAlgorithms
" ooy lytics:Ch derLimi
» @D&fmmons OProperty 32 chartRenderCapacj e 5 Frozen analytics:CI imitC
) QPollers OAct\on 33 findData S Frozen hA baja:Blob (baja:0rd)
Copy Ctrl+C
b [ Analtice Qiher OAct\on 34 listPollers Frozen hA baja:String (void)
OAct\on 35 refreshCache Frozen El void (void)
- Palette %]
OAct‘\cn 36 stopCaching Frozen void (void)
B) Config Flags
= E 3 . analitic OAct\on 37 houseKeeping Frozen haA  void (void)
» .Spectrumchart OAman 38 getStartEndTimes . Frozen ho analytics:AbsStartEndTime (baja:String)
Reorder
v OTables OAcﬂcn 39 ackAlarm - Frozen th baja:Boolean (alarm:AlarmRecord)
Display Name
’ .WebTable O Property 40 na Dynamic analytics:NaServlet
™ ]
b Wehapl O Property 41 Debug Bajadoc for Type Dynamic baja:Folder
b O reports

2. Scroll down, right-click the chartRenderCapacity property, and click to remove the hidden check mark.

Related Links

e Data visualization (Parent Topic)

Automatic conversion of metric values in tables

When the system converts one unit, such as KW, to another, such as W, it automatically shortens
the unit’'s metric value and adds a suffix. This improves the readability of large data and data with
multiple decimal places in report tables.

For example, a value of 16100 converts in the table as 16.10k.

Figure 14 Atable with converted values

A Time Of Day HumericWntable (W per degree day)
00:00-00 1610k
DE: 0000 6245k
12:00:00 7653k
18:00:00 26.53k
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Number conversion

These abbreviations are for values that are greater than 1,000.

Suffix symbol Name Positive orders of 10
T trillion 1,000,000,000,000
G billion 1,000,000,000

M million 1,000,000

k thousand 1,000

Decimal number conversion

These abbreviations are for values that are less than 1.

Suffix symbol Name Negative orders of 10
m thousandth 0.0001

U millionth 0.000 001

n billionth 0.000 000 0001

p trillionth 0.000 000 000 001

Related Links

¢ Data visualization (Parent Topic)

Pre-defined charts
The pre-defined charts work both in WEBStation and a browser.

Here are some needs a Facility Manager, Data Center Manager, or Utility Manager may have and
which chart to use to meet each need:

The Need (what you might want to do) The Recommended Chart to use

e Combine data from separate nodes into
single figures.
» View spikes in power usage at a pointintime.

AggregationChart combines values across a
selected time range showing the average for,
each value. For example, if you select This
Week, the chart reports the average for each
day of the week.

» View power spikes grouped by day.
Evaluate the average monthly temperature
in a storage area for a period of a year.

AverageProfileChart plots a graph that shows
the average of each value for all bindings
grouped by time.
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The Need (what you might want to do) The Recommended Chart to use
View equipment status (when was the power on| EquipmentOperationChart shows when a
and when was it off?) piece of equipment is powered on and off.
providing insight into equipment operating
patterns.
¢ ComPare the same value across multiple RankingChart uses vertical bars to compare
loca‘uong ] binding values from lowest to highest (left to
e Determine the energy required fight).

when adding additional equipment.

Determine for how long a value was at a specific|] LoadDurationChart  plots load  versus
level (high/ low), such as to view the number of| duration.

hours that a generator generated specific
kilowatts of power per hour.

SpectrumChart uses pattern recognition
techniques and color coding to illustrate
multiple aggregated values obtained from the
same data source. The colors on the chart
quickly identify trouble spots for further,
investigation.

e Drill down to the specific time when
something occurred.

» Observe temperature or pressure over a
period of time.

Details about each chart and a screen capture of each are in the WEBs-N4 Analytics Framework
Reference

Related Links
e Configuring a pre-defined chart
e Creating a new Px view
e Creating a new Ux chart
e Observing patterns using the Spectrum chart
e Changing the aggregation function
e Setting up an analytic table binding
® Exporting a Px chart

e Data visualization (Parent Topic)

Configuring a pre-defined chart

The pre-defined charts work both in WEBStation Px Views and as well as in a browser (Web Charts).
This topic provides basic instructions using framework examples.

Prerequisites: The analytics palette is open.
1. Right-click your logic folder in the Nav tree and click Views > New View.
The Px Editor opens.

2. Select the background canvas, and change the viewSize property to 640 x 480 pixels.

55 31-00278-01



Chapter 5 Data visualization WEBs-N4 Analytical Framework Guide

The minimum height for an Aggregation chart is 560 pixels. When set to 550 or less, the Time Range is
not available for this chart.

3. Scroll down to the bottom of the analytics palette, expand the Charts folder, and drag a chart to the Px
Editor.

4. Drag the chart to fill the canvas.

The system populates the tabs to the right of the window, one of which is the Widget Tree.

- Widget Tree

v D ScrollPane (Root)
s 4 EICanvasPaneiContentj
b . ChartPane
. ChartHeader (Header)
. ChartCanwvas (Canvas)
. DefaultChartLegend [Legend)
. RankingChart [slot:|analyticTrend:data=n:history&tin

The screen capture is for a Ranking Chart.
5 Double-click the widget.

The Properties window for the chart opens.

+ [Jl AnalyticWebChartBinding  Binding null - WebWidget
@l Degrade Behavior  |None

» [l Data n:history
» (@il Node slot:
(@i Data Filter

m Time Range » Today

b m Aggregation
» Uil Interval

» (@l Rollup
» (@il Units

m Saries Name $node .navDisplayName$-3data.names @

The properties related to the framework are in the AnalyticChartBinding or AnalyticWebChartBinding
section of the window.

6. Foran Aggregation chart, confirm that Time Range is available.

7. Configure at least the Data property by clicking the chooser button (ﬁ) and selecting a data source
tag from the drop-down list.

The remaining properties default to current values.
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Related Links

e Pre-defined charts (Parent Topic)

Creating a new Px view

In standard Niagara, a widget (label or chart) is associated with a data source (object) using a
binding. This binding defines an ORD property that identifies the location of the object that updates
and animates the widget. The framework replaces the ORD with a tag, which causes the binding to
collect data from all points tagged with the same tag. You set up a Px View in WEBStation to visualize
framework data the same way you set up a regular Niagara Px View. This topic provides basic
instructions using framework examples.

1. Right-click your equivalent of the Logic folder, click Views > New View, and assign a view name. To edit
an existing view select it instead of the New View menu option.

The Px Editor opens.
2. To edit an existing view, click the Toggle View/Edit Mode button ( 4 ) at the top of the window.
3. Right-click the canvas pane and click New > Label (or duplicate a similar label you already created).

The system creates an unbound label and populates the Properties tab at the bottom right corner of
the Px Editor view.

4. Expand the size of the label and double-click it. The Properties window for the Label opens.

5 Click the add binding button ( g ) at the top of the window. The Add Binding window opens.

Nl 2dd Binding *®

bajaui:value Binding

kitPx:Spectrum Setpoint Binding
kitPx:Spectrum Binding
kitPx:Set Point Binding

kitPa:Popup Binding

kitPaAction Binding
analytics:Analytic Web Chart Binding
analytics:Analytic Rollup Binding
analytics:AnalyticValue Binding

0K Cancel

6. Toan unbound label, select one of the analytics: bindings and click OK.
e The analytics:Analytic Rollup Binding combines (rolls up) multiple instances of a
value into a single value.
e Theanalytics:Analytic Value Binding reports the current, real-time value of thepoint.
The system associates the binding with the label and displays the binding
properties.

7. Scrolldown in the Properties window until you see the binding properties for the analytics: binding you
selected.
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% AnalyticRollup Binding X
degradeBeha Mone

hyperlink null

summary YdisplayNameTtypeDisplayMamed =9.%

popupEnablafﬂlSE
data n:history
node slot:

dataFilter
timeRange |today
aggregation

rollup

LEll e mE

unit

OK Cancel

The example shows the Analytic Rollup Binding properties.

The first four properties: degradeBehavior, hyperlink, summary, and popupEnabled are familiar Niagara
properties. The rest are unique to the framework.

Any request (query) from the database requires you to configure at least the data source. The
framework pulls data from one or more points with this tag.

The other values are optional depending on the binding request. A value binding always deals with
currentvalues. The system ignores any setting of the rollup property for a value binding. An aggregation
requires the starting node when aggregating multiple point values. This node is usually a container
that identifies a building or geographic location.

8. Use the file finder button (J ) and component chooser to populate the data and node properties.

NOTE: Unlike building a Px View in standard Niagara, you do not select a point to establish an ORD.
Your tag and node selections determine the point(s) to use. These properties take the place of a
traditional ORD.

9. Do one or both of the following:

e |f you are configuring a rollup value based on historical data, click the rollupproperty,
enable Use This Value, select (from the drop-down list) the function (count, first, last,
avg, etc.) to use to roll up the data and click OK.

e |f you are aggregating multiple current values, click the aggregationproperty, enable
Use ThisValue, select (from the drop-down list) the function (count, first, last, avg, etc.)
to use to aggregate all values into a single resulting value, and click OK.

Both rollup and aggregation default to their preferred settings in the data definition that is associated
with each tag.

10 If you started this procedure from an unbound label, scroll up in the Properties tab, right-click text and
click Animate.

The Animate window opens with the default format set to %. In regular Niagara, you would configure
this property to read %out.value%. The equivalent in the WEBs-N4 Analytics Framework is %value%o.
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11. Change Format to %value®%o and click OK.

The framework returns the value and not the point status.

If the chart includes a large number of bindings, and some bindings yield small quantities of data
(very near each other on the chart), the labels may overlap and become unreadable in a PDF. To fix
this problem, increase the size of the chart to allow space for label placement without overlaps.

Related Links

* Pre-defined charts (Parent Topic)

Creating a new Ux chart

Ux charts are web charts. Programmed using HTML5 these charts are designed to work best when
viewed in a browser. The also work as Px views.

1. Right-click your equivalent of the Logic folder and click Views > New View and assign a view name.
The Px Editor opens.
2. Expand the canvas size by right-clicking the wire sheet, clicking Edit Properties andchanging viewSize

to 1280 x 1040.

CanvasPane ar B 3!

2 CanvasPane

background I:l (default)

enabled true
halign Center
layer

1.00

maxScaleFacte

minscaleFactg - 30

scale Fit Ratio
valign Center

viewSize | 1280.0,1040.0 [ |
visible true

0K | Cancel

3. Open the webChart palette, drag a Chart component to the Wire Sheet, and position it for easy viewing.
4. Click the add binding button ( e ) next to WebWidget in the Properties pane.

The Add Binding window opens.
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N 2dd Binding *

bajaui:Table Binding

bajauivalue Binding
seriesTransform:Transform Table Binding
amalytics:Analytic Table Binding
kitPx:Spectrum Setpoint Binding
kitPx:Spectrum Binding

kitPx:Set Point Binding

kitPx:Popup Binding

kitPx:Action Binding

anmalytics:AnalyticWeb Chart Binding
amalytics:Analytic Rollup Binding
analytics:iAnalyticValue Binding

OK Cancel

5. Select analyticsAnalytic Web Chart Binding and click OK.

6. Double-click the chart component.

The Properties window opens.

2 wh View Binding

ard null
degradeBehay MOne

2 AnalyticWeb Chart Binding
degradeBehay MOne

data n:history
node slot:

dataFilter

timeRange | today
aggregation

interval

rollup

unit

seriesMame | Yonode.navDisplayMameds-fadata.nameds

oK

EEEEEE

WEBs-N4 Analytical Framework Guide

7. Define the data source (data property). Leave other properties set to their default values. The table
displays all values plotted throughout the day (today is the default interval).

8 Using the drop-down list at the top of the chart, change the interval to Last Week, Last Month, etc.

9. Go back to the binding and change the node to a specific schedule, then add another Web Chart

binding and configure its node for a second schedule.

Two bindings demonstrate how to configure multiple plots on the same graph. For example, you could
plot values for two different networks or two different buildings on the same graph. This would work for
comparing energy usage or possibly space temperature in a couple of different rooms.
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Using the Settings icon (ﬂ-’ ) at the top of the chart you can configure the same properties that appear
on the binding property sheet.

Related Links

e Pre-defined charts (Parent Topic)

Observing patterns using the Spectrum chart

This Ux chart provides a powerful tool that converts raw data into visual patterns, which you can use
to identify subtle problems before they develop into major system issues. This chart works with
historical data. The procedure for configuring this chartis similar to those for configuring the other
charts.

Prerequisites: The system has collected enough historical data to produce a meaningful chart.
WEBStation or your browser is open and connected to a station, most likely a Supervisor station.

1 Open the analytics palette and expand the Charts folder.

2. Open a new Px view.

3. Dragthe Spectrum Chart from the palette to the Px view.

4. Double-click the chart or right-click the chart and click Edit Properties.

You can change the values plotted by manipulating the chart’'s wire sheet properties, or by right-
clicking the chart and using the properties window.

The Properties window for the chart opens.

webwidget == 21 21
Z wWweb widget

enabled true

is wview:analytics:SpectrumUxChart
layer

layout 140.0,90.0,1050.0,860.9900900009000

ok

preferredsize |540.0.480.0

wisible true

X wh View Binding
ord mull
degradeBehay Mone

2 AnalyticWweb Chart Binding
degradeBehay Mone

data mihistons

node slot:

dataFilter

timeRange today
aggregation

intersal

rollup

unit

AREENN BEQ. 0N,

seriesMame Fnode.navDisplayMamedo-3odata.mame’a

DK | Cancel

5 Configure properties and click OK.
NOTE: For best results, configure this chart with at least a height of 480 Abs or greater.

The framework renders the chart.
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This chart shows last month’s demand data. Notice that between midnight and 1 am as well as from
18:00 to 19:00 (6-7 p.m.), power consumption was higher than expected for each of the four days
reported. This could be an anomaly or it could indicate a condition that requires further investigation.
Such a spectrum chart allows an energy analyst to quickly spot a potential problem.

6. To plot a pattern for another point, drag the point from the Nav tree to the chart.

Related Links
e Pre-defined charts (Parent Topic)
Changing the aggregation function

The default aggregation function displays the first value that the framework finds.

Prerequisites: A Px view exists that uses aggregation to combine real-time values.
1. Open an existing Px View.
2. Double-click the chart widget.
The Properties window opens.
3. If necessary, scroll down in the window to the Analytic binding properties.

4. Click the chooser button (J) to the right of the aggregation row. The aggregation window opens.
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2 analytic Rollup Binding x
Maone

degradeBehay

hyperlink null

summary adizplayNameTtypeDizplayNamedh = 3.3

popupEnable false . aggregation *
dat n:history
7 [# vseThisvalue
node slot:
Sum

dataFilter

timeRange today 0K | Cancel

aggregation l:l

rollup

unit
0K Cancel

5. Enable Use This Value, choose a value other than First from the drop-down list, click OK, and click OK
again to close the Properties window.

Related Links

e Pre-defined charts (Parent Topic)

Setting up an analytic table binding

Tables by their nature are historical. Setting up an analytic table binding assumes that the points
you are using have histories with them. Using a bound table is a good way to troubleshoot problems
with bound labels because in a table you see the historical data that the framework is processing.

Prerequisites: The points you are using have history extensions.
1. Open the bajaui palette, expand the Widgets folder and drag a BoundTable widget to the Wire Sheet.

2. Double-click the widget, click the Px binding button ( a" ) select an analytics Table Binding, and click
OK.

3. Scrolldown to the Analytic Table Binding section of the window and enter the tag for data that identifies
the data source.

4. Change any other properties and click OK. The framework renders the table.

A word about intervals. The default interval is 15 minutes for histories. If your histories are captured at
different intervals, change the interval property to either your largest interval or to a value that is
possibly greater. Forexample, if the history extension for one point captured data at 10 minute intervals
and another history extension captured at 15 minute intervals, you would configure your table binding
ata 30-minute intervalvalue, or perhaps atan hour. Itis important to make sure that you are comparing
apples with apples.

A word about rollup and aggregation. Both default to First.
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For a given point, a rollup reports the sum of all historical values logged in the database during the
defined interval. A rollup of First reports the rolled up value for the first interval in the series. A rollup
of First does not actually come into play until the database contains more than one interval of
historical data.

For a given set of points, an aggregation reports the sum all the current values for each pointin the
set. An aggregation of First means that the framework reports the value for the first pointin the set.

You see the result of the change in the table. Rollup does not actually impact the results until the
interval changes.

Related Links

* Pre-defined charts (Parent Topic)

Exporting a Px chart

This procedure explains how to export a Px chart with a Wb View Binding.

Prerequisites: The chartis openin a Px view.

Perform the following steps:

1

2

At the top left of the view, click the Export button (D‘ ) The Export Wizard opens.

As a minimum, define the File Name for the chart and click OK.

The system saves the chart either in the station (default) or another location.

Create a new view.

See the topic titled Creating a New Px View.

Add the chart you exported to the new view by locating the chart under the Station > Files >charts

folder, and dragging it to the newly-created view.

The Make Widget wizard opens.

NI Make Widget

'\ Make Widget
Make a new widget thatis bound to theord.

file:*charts/SampleExportedChart.rechart

Il & BoundLabel
& Include PxFile
@ From Palette
&> Workbench View

WX D et

[ Analyticservice

&% Algorithm

¥ DatasourceBlock

© constant Blocks

Q Filter Blocks

© GeneralBlocks

© Math Blacks

Q switch Blocks

Q Points

fl Q charts

@ ezregationchart

@ AversgeProfileChart

@ Equipmentoperationchart
@ LoadDurationChart

@ RenkingChart

@ RelativeContributionChart
@ spectrumChart

[ Hyperiink

Webwidget o
£ Web Widget
enabled true

s view:analytics:RelativeContrit

layer

visible true

2 Wb View Binding

ord <ord>

degradeBehay None

% AnalyticWeb Rollup Binding

degradegehay None

data nthistory [ ]
vode ot ]
dataFilter

timeRange  [today [ ]
agaregation J
interval J
rollup [ ]
unit [ ]

serieshame | %onode.navDisplayNameds-goc ||

oK Cancel
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5 Select the chart type, and click OK.
The view opens with the chart, which includes a history binding.

l Bangalore-fistory l LakeForest-nistory l Bangalors-history l LaseForasthistory 'ﬁi KPaintshistory

7.14% LakeForest-...
5.108% KPaints-his. .

02 86% Bangalore-...

98,145 Bangelare-..

This example uses a relative contributions chart. The version on the left shows how the chart appeared
before exporting it at the beginning of this procedure. The version on the right is how the chart appears
after dragging it to the new Px view. The extra history wedge (binding) is not needed.

6. Toremove the extra binding, double-click on the chart. The edit mode for the chart opens.

r
Pi rti ~ u
M roeeries gy SN B % S
WebWidget ‘ ol
2 Web Widget
enabled true
is view:analytics:RelativeContributionUxChart
layer
layout 50.0,30.0,640.0,480.0
visible true
2 WhView Binding x
ord file:ncharts/SampleExportedChart.rechart
degradeBehay Mone
% pnalyticweb Rollup Binding ( L’

degradeBehay None

data n:history
node slot:
dataFilter

timeRange | today
aggregation

interval

rollup

unit

0 A

seriesiame | Yonode.navDisplayMamed:-dodata.nameds

0K Cancel

7. Since we are using a Wb View Binding for this chart, delete all other bindings by clicking the X to the
right of the extra binding(s).
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8. Toreturn to normal view, click OK.
The chart displays.

Related Links

e Pre-defined charts (Parent Topic)

Reports

Reports make sense of the data collected from the building automation equipment. To view each
report click its thumbnail.

Figure 14 All Reports thumbnails

Reports Analytic U Report Li

All Reports New Repor Search: Sortby: Last Updated 1

Showing 1 tod of  reports « |
Report_AVgPRf B4 X Report Equip0p B4 X Report_LoadDuraton B4 X Report Spectrum /X

Report AVgPRf Report EquipOp Report LoadDuration Report Spectrum

Location: debuktolder Location: debutFlderl Location:defutFolder Location: defaultflder
Last Updated:Aprlth 2018, 1518 Last Updated: Agrth 2018, 1438 Last Updated:Aprl th 2018, 143 Last Updated:Apr 2nd 018 1116

The framework intelligently selects the interval to use for each report based on the optimal number
of records for each report. You can change the interval by clicking the Advanced button in the report
editor.

Related Links
e Creating Ux reports
* Managing Ux reports
e Creating a dashboard
e Configuring a report or a dashboard
¢ Normalizing energy consumption values based on floor area
e Normalizing energy consumption values based on degree-day temperature
e Printing a report

e Data visualization (Parent Topic)
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Creating Ux reports

Ux (User Experience) reports are designed to be human-friendly and easy to use. Where Px reports
can seem complicated to configure, Ux reports share a centralized home page with large visual tiles
and identifiable icons. From the single centralized view you can create, edit, delete and clone reports
as well as search and sort report lists. Only reports created using this view are visible in this view. Px
reports are not visible here.

Prerequisites: You are working in WEBStation. The analytics palette is open.
1. Right-click AnalyticService > Reports and click Views > Analytic Ux Report List View.
The All Reports view opens.
2. Click the New Report button.

The Create from palette window opens.

| Create from palette

(B RepName Floor 1 ranking
(B Description Rank all meters in floor 1 by consumption
(B Report Type Ranking v
(@ Location defaultFolder
oK Cancel

3. Give the report a name and description, select the type of report from the drop-down list, and select
where to store the report file and click OK.

Related Links

e Reports (Parent Topic)

Managing Ux reports
Once a Ux report exists, you may edit its properties, clone it and delete it.

Prerequisites: The report exists.

1. Right-click AnalyticService > Reports and click Views > Analytic Ux Report List View.
The All Reports view opens.

2. Scroll to the report or search for the report by name.

3 Toeditthe report, click the edit icon (-f).

The Edit report window opens.
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(M Rep Name Report_AVgPRf

(M Description

0K Cancel

You can change the name and description.
4. To make a new report by using an existing report (clone), find the report and click the clone icon (%).

The Clone report window opens.

i Clone report 'Report_AVgPRf'

[l RepName Report_AVgPRf1
(@ Description

[l Location defaultFolder

0K Cancel

5 To continue cloning the report, enter a name, description, and location for the new report.

6. To delete a report, locate it and click the delete icon (X ). The framework asks you to confirm the
deletion.

Are you sure you want to delete the report?

oK Cancel

7. To continue with the deletion, click OK.

Related Links

e Reports (Parent Topic)
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Creating a dashboard
A dashboard is a specialized report.

Prerequisites: The dashboard palette is open.
1. Make a folder in your station to contain dashboards.

2. Do one of the following:
a. Tocreate a new view, right-click the folder, click Views > New View, and assign a view
name.
b. Toeditan existing view, double-click the view name. The New Px View window opens.

N tiew P view e

Px New Px View
Create a mew view on the componentusing a pxfile

View Mame RankingChar
View lcon module: fficons/x16/views/view.png [}

TargetMedia | #:! Workbench PxMedia

& PxFile file:~px/RankingChart.px [}
Source

&> DynamicView

oK | Cancel

3 Fillin the View Name for the dashboard and click OK.

4. Expand the wire sheet viewSize to 1024 x 768 (this property is in the Properties side pane).

5. Dragthe Dashboard pane from the palette to the Widget Tree (side panel in the report editor view).

6. Open the analytics palette, expand the reports node, and drag a report to the wire sheet. The system

adds the report to the Widget Tree panel. For example:

- Widget Tree

D scrollPane (Root)
. DashboardPane (Content)
. WebWidget (Content) [slot:]
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Related Links

e Reports (Parent Topic)

Configuring a report or a dashboard
Configuration involves selecting nodes, picking colors selecting the date range and other options.
Prerequisites: You are connected to the station and the report or dashboard to configure exists.

Perform the following steps:

1. Expand the Nav tree to locate the points to include in the report, then expand the report or dashboard
folder in the station, and double-click the report or dashboard name.

2. Dragthe nodes to analyze from the Nav tree to the Node pane.

To group nodes in the Node pane, drop the node you are dragging onto the node parent group. To
configure a parallel group for analysis, drop the node you are dragging outside the structure in the
Node pane.

NOTE: The Aggregation and Spectrum reports support only one group.

Node
. Group
Test2
Groupl
Test3
. Group2

Testd

The screen capture is an example of the Node pane with three groups.
3. Tochange the colorassociated with the group, select the group and select the color in the Color Picker.
4 Torename a group, right-click it, click Rename, enter a new name and click OK.
5 Click the Tag Chooser and define the data type.

Click the calendar chooser and select the day or date range.

The Time Range window selects a general time period or allows you to define a specific time and date
to start and end data collection.

6. Click Run Report.

The report opens in the display pane. The screen capture is an example of the chart pane for a Relative
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Contribution report.

pst3
.
30 24% Growot
Data Type
~chiszory "
Repocting Period
E=
=
l Today : 00:00:00 25-0ct-17 - 00000 26-Oct-17 I8 l
- o - t 3ot >
4 Sories Name Vatoe v tagelve)
UPODATE ADVANCED l —
SN oo

REPORT

7. Do one of the following:

A
a. Toexpand the view to see the chart only, click the expand icon ( ) in the upper
right corner of the chart area.

A
b. Toexpand the view to see the table only, click the expand icon ( ) in the upper
right corner of the table area.

8 To return to the overall view, click the contract icon (51.2).
9. To apply the changes, you make, click the Update Report button.
10.To configure additional properties, click the Advanced button.

The additional properties vary depending on the report. See the Reference manual for a description of
each property.

Related Links

* Reports (Parent Topic)

Normalizing energy consumption values based on floor area

An energy procurement strategy can reduce consumption volatility. It also sets up a load profile that
is more attractive to energy providers and can reduce your energy costs. To create an energy
procurement strategy, you need to understand current energy consumption patterns exhibited by
your equipment. Normalizing the floor area of a facility evens out the energy consumption or
demand differences caused by large and small spaces. This results in more useful comparisons.
This topic documents how to configure the framework’s Average Profile report to plot and report
these patterns for a single piece of equipment.

Prerequisites: You are working in WEBStation with any tag dictionary in the TagDictionary service.

You have historical energy consumption data collected for the piece of equipment in the station
database. In this procedure’s example the facility uses Hiers meters to monitor equipment power

usage.
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Perform the fol

lowing steps:

WEBs-N4 Analytical Framework Guide

1. Right-click the equipment and select Edit Tags from the popup menu.

The Edit Tags view opens.

« Mav [N Edit Tags: Equipment ‘
Haystack ShowAll
h@ O G} My Network @ Bystac n ? o
- o Property Sheet
= Tag Dictionary -
© webservice = = | B AnalyticService {Analytic Service)
T PlatformsServices Name m Status {ok}
e Drivers =] ‘Tags m Fault Cause
© 2pps & absorption (@l Enabled @ tue
@ Hiersheters & [ Caching Startup Delay 1
Folder_1
O - ‘active » Auto TagAn o "‘a. true
0 Equipment m o rpolate
Q Equipment Power ‘ah.u m Test Totalization Neqgl hs:hisTotalized
f\y\\f\ & Area Tag !s
avg
saa 11vAC Systems ‘ m Oat Tag I‘
& AHU-1 Direct Tags | Implied Tags — oW DTS T
& AHU-2 -
@ Fies (M direct (Component) Normalization
hs:area "
[=) Hierarchy ) #| Floor Area
AN bicton: - =

. Select a tag dictionary (the example uses the Haystack dictionary), select a tag (area in the example),

and click Add Tag.

The Direct Tags tab in the lower half of the window displays the hs:Area tag.

Enter your facility’s area (square feet or square met
configured for 1152 square units.

ers) and click Save. The area in the example is

. To configure AnalyticService properties, right-click the service in the Nav tree, click Property Sheet,
and edit the Area Tag property with the area tag name.

If you do not configure the Area Tag property in the AnalyticService, the framework defaults to hs:area.

Expand the AnalyticService in the Nav tree and dou
Analytic Ux Report List View report tiles opens.

Do one of the following:

ble-click the Reports node. The set of available

e To create a new report, click New Report; supply a Rep Name and Description; select

Average Profile or Load Duration Report for Rep
tile.
e To edit an existing report, click its tile. The Repo

31-00278-01

ort Type, click OK; and click the report

rt Editor opens.
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Reporting Period

Today : 16 Aug 18 14:30 - 17 Aug 18 14:30 2]

SN Mon Tue Wed Thu Fri RS

Chart Value
® Sum
Min
Max
Load Factor

Normalization

¥ FloorArea &
#|Degree Day | 65.00 Fv @
Degree day type Heating ¥

Run Advanced

7. Configure the Reporting Period; click to enable Floor Area under Normalization, and click Run.

The framework produces the report.

If neither the direct tag on the equipment node nor one of its children has an area value configured, or
if the value is zero (0), the framework performs no normalization even if Floor Area normalization is

enabled in the Report Editor.

Related Links

e Reports (Parent Topic)

Normalizing energy consumption values based on degree-day

temperature

Degree-days help determine if your building’s energy consumption is saving or losing money. You
can compare this year’'s weather with last years at the same time and explain expenditures in general
terms, but this comparison does not answer the question, “Have the cost-saving mechanisms and
procedures we put in place at all company locations saved money?” A fair comparison should be
independent of the weather. The keys to such a comparison involve calculating degree-days and

normalizing the weather.

Prerequisites: You are working in the web Ul with the AnalyticService. Historical OAT (Outside Air
Temperature) data are available in the station database and tagged with an identifiable OAT Tag.

1. Toview the Nav tree, click the Navigation Tree button ( ).

2. Right-click the Config > Services > AnalyticService in the Nav tree and click Views > Property Sheet.

The AnalyticService Property Sheet opens.
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[l Test Cov Neql hs:hisinterpolate = 'cov’
[l Test Totalization Negl hs:hisTotalized

(M AreaTag hs:area

[l Oat Tag hs:outsideAirTempSensor
Q@ Alerts Alert Folder

(2 Algorithms Algorithm Folder

3. Inthe Oat Tag property, enter the tag that identifies the OAT values in the database.

4. Expand the AnalyticService in the Nav tree and double-click the Reports node. The set of available
Analytic Ux Report List View report tiles opens.

5. Do one of the following:
e To create a new report, click New Report; supply a Rep Name and Description; select
Average Profile for Report Type, click OK; and click the report tile.
e To edit an existing report, click its tile. The Report Editor opens.

Reporting Period

Today : 16 Aug 18 14:30 - 17 Aug 18 14:30 2]

LN Mon Tue Wed Thu Fri Rl

Chart Value

® Sum
Min
Max
Load Factor
Normalization
¥ FloorArea &
#|Degree Day | 65.00 Fr B
Degree day type Heating v

Run Advanced

6. Configure the Reporting Period, including the days of the week; under Normalization, click to enable
Degree Day; and enter the outdoor temperature at which neither heat nor air conditioning is required
to maintain a satisfactory indoor air temperature.

This outside temperature value defaults to 65.00, which is a Fahrenheit temperature.

7. If you are using this default temperature, select °F from the temperature scale drop-down list,
otherwise, enter a Celsius or Kelvin temperature value and select °C (Celsius) or K (Kelvin) from the
drop-down list.

8. To select the type of temperature supplementation, select Heating or Cooling for Degree day type.

9. To identify the point node in the Nav tree to provide the outside air temperature values, click the plus
icon to the right of the Degree Day properties.
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The Degree day mapping window lists the temperature equipment groups and nodes that are available.

Degree day mapping

Group Name Node

Equipment slot:/ 4

HVAC slot:/ £

Lights slot:/ 4

Plug Load slot:/ 4
oK Cancel

10 If necessary, edit the group and node, then click OK followed by clicking Run.

For the Reporting Period you defined, the framework calculates the degree-day value by taking the
average of the differences between the base outside air temperature (default: 65.00) and each
actual outside air temperature value. Then it calculates the kWh per degree-day by dividing the
energy consumption for each interval by the average degree-day value.

Related Links

® Reports (Parent Topic)

Printing a report

There are two ways to create a hard copy of a report: export the report to a PDF and print the PDF
from your PC, or print the report from the web Ul using either Chrome or Firefox.

Prerequisites: The report exists. You are working in the web Ul.
1. Do one of the following:
e Toprepare to print a report in Chrome, click Ctrl + P.
e Toprepare to print a report in Firefox, click Menu > Print.
For Chrome, the print preview page opens with the Print properties in the left pane.
For Firefox, the print options appear along the top of the page.
2. Click the tiny arrow above the report editor to minimize it so that only the report itself prints.
3. After configuring properties, click Print.

Related Links

e Reports (Parent Topic)
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Missing data strategy

Data collected from meters, sensors and other building automation devices may not be complete.
Gaps in the data set occur when devices stop working or incur a fault. In statistics, imputation is the
process of replacing missing data with substituted values. Incomplete, incorrect, inaccurate and
irrelevant data are replaced, modified, or deleted. This is also known as data cleansing or data
cleaning.

Where the data are missing in the series plays an important role in the calculations. Data may be
missing at the beginning of the data set, interspersed among the other data, or at the end of the
data set.

The framework offers multiple strategies for managing missing data:
e Linearinterpolation derives an estimated value of the missing data in the series.

e K-nearest neighbor finds the nearest neighbors to a missing datum, identifies the majority value
represented by the neighbors, and fills in that value for the missing datum.

e Aggregation strategies: ignore series and ignore point

Related Links
e Linearinterpolation

e K-nearest neighbor (KNN)

Aggregation strategies
e Missing data configuration

* Missing data indication

Linear interpolation

This interpolation algorithm linearly interpolates the missing values based on the surrounding
values in the series.

There are three locations where data can be missing:
e Atthe beginning of the series
® Interspersed among the series

e Atthe end of the series

Data missing at the beginning of the series

The system replaces missing values with the first available value in the series. For example, if M1 is
a faulty meter installed in Building 1, which fails to record a daily energy reading for three days, and
its replacement meter records 20 on day four, linear interpolation assigns 20 to each of the missing
days.
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Data missing interspersed among the series

The system replaces missing values by calculating the slope between the last and next collected
values. The interpolation equation is:

slope = (nextValue - previousValue) / (nextTimestamp - currentTimestamp)

For example, meter 1 functioned accurately and logged values for three days after which a fault
occurred in the meter. It took three days to identify and fix the fault. On day six the system began to
log values again. The missing values in this data set occur between intervals. If the recorded value
for each day at the beginning of the series is 20, and the recorded value for the sixth day is 30, the
calculation for day four is:

20+ ((30-20)/(6-3)) =23.33
And the calculation for day 5 is:
20+ ((30-23.33)/(6-5)) = 26.66

Data missing at the end of the series

The system replaces missing values with the last recorded value in the series. For example, meter 1
takes a reading for each of three days after which it goes into fault for two days, ending the series.
The reading for day three is 20. It makes no difference what the readings are for days one and two.
The system interpolates the value for days four and five as 20.

Related Links

e Missing data strategy (Parent Topic)

K-nearest neighbor (KNN)

KNN is for numeric, enum and Boolean records. Forintervals, other than none, this strategy replaces
a missing value by calculating the majority value recorded for the item’s k nearest neighbors.

The number of neighbors to consider is k. The system selects k previous and next nearest neighbors
to calculate the missing value. If a tie occurs between two values, the algorithm selects the lowest
timestamp value.

Boolean data series example

For example, the system monitors if meter 1 is on or off reporting a value of true (on) or false (off)
every 15 minutes (the interval). If a value for 2:15 is missing between time stamps 2 pm and 3 pm,
and k = 3, the system finds the three nearest timestamps to 2:15, which are 1:45, 2:00, and 2:30 and
takes the majority of these three values. The table records these values:

Timestamp Meter 1 on state

130 true

145 false

2:00 true

2:15 false (interpolated value)
2:30 false

2:45 false
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In the example, the majority value, considering the three neighbors, is “false.” The system assigns
this value to 2:15.

Tie example

A tie can occur with numeric, Boolean and enum data. The system handles a tie in a particular way:
1 First, it gives preference to the highest frequency of k nearest neighbors.

2. Next,when the same frequency (k) of nearest neighbors exists, the system gives preference to the value
associated with the lower timestamp.

3. Finally, when the timestamps are equidistant from the missing data, the system gives preference to the
record above the missing data.

In this first table, k=4, its lower (earlier) nearest neighbors’ majority value is zero. Its higher (next)
nearest neighbors’ majority value is 1. Using rule 2 above, the system breaks the tie by assigning the
missing value to the same value as the lower timestamp (1:45).

K = 4, Same frequency of nearest neighbors

Timestamp Enum data

1:30 0

1:45 0

2:00 O (interpolated value)
2:15 1

2:30 1

In the following table, k=1, its previous nearest neighbor’s value is 1. Its next nearest neighbor’s value
is 3. The system recorded both values at the same interval before and after the missing value, so it
gives preference to the lower timestamp, and sets the missing data value to: 1.

K =1 Timestamps equidistant from the missing data

Timestamp Enum data

1:30 0

1:45 1

2:00 1 (interpolated value)
2:15 3

Related Links

e Missing data strategy (Parent Topic)
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Aggregation strategies

Chapter 6 Missing data strategy

These strategies configure the system to ignore either the aggregated sum of a series with missing
data or to ignore only the missing values while calculating the aggregated sum of the records with

values.

Ignore series

This strategy ignores any aggregated sum that includes missing data, even if only a single record is

missing.

For example, a meter is added to a site, and four days later it starts recording energy consumption
data. On a report or chart configured to aggregate the sum of all energy meters, the system ignores
the aggregated sum for days 1-3 because the calculation for at least one meter contains missing

data.
Day Meter 1 energy values| Meter 2 energy values| Aggregated values
(sum)

1 - 10 -

2 - 10 -

3 - 10 -

4 30 20 50

5 30 30 60

The aggregated sum ignores the fact that meter 2 recorded values of 10 for the first three days.

Ignore point

This strategy ignores only the values in the interval that are missing and accommodates the
recorded values for the overall calculation.

For example, using the same meter as in the example of ignoring the series, the system aggregates
the sum of all values ignoring only the missing values themselves.

Day Meter 1 energy values| Meter 2 energy values| Aggregated values
(sum)

1 - 10 10

2 - 10 10

3 - 10 10

4 30 20 50

5 30 30 60

The system counts Meter 2’s values for days 1-2.

Related Links

e Missing data strategy (Parent Topic)
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Missing data configuration
Missing data are configured at a number of places.

Missing data strategies (algorithms) apply to these types of points:

Interpolation algorithm| Numeric Point Boolean Point Enum Point
K-nearest neighbor b b b
Linear interpolation b

NOTE: Linear interpolation works on raw history and also when an interval is selected. Any interval
can be applied to get interpolated records. KNN works only when an interval other than none is
selected for the series.

The missing data properties are available in these primary locations:
e Charts

e Reports

Bound tables

Web tables
* Proxy extensions

e Alerts

If no missing data strategy is defined in these locations, the system defaults to the missing data
strategy configured on the data definition for the tagged points.

If no missing data strategy is defined on the data definition for the tagged points, the system
defaults to the MDS configuration defined on the AnalyticService.

Related Links

e Missing data strategy (Parent Topic)

Missing data indication

The system identifies data that were interpolated on both tabular views as well as report and chart
views.

Tabular views

Across all controls, flags identify interpolated data:
e |i}indicates that linear interpolation was applied.

{knn} indicates that k-nearest neighbor interpolation was applied.

{igp} indicates that Ignore Point was selected for aggregation strategy.

{}indicates that no interpolation algorithm was applied.

{knn,igp}indicates that k-nearest neighbor interpolation was applied with Ignore Point as aggregation
strategy.
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Figure 15 Example of a web table with interpolated data

[ TimeRange - v £ Search Display: 100 ¥ 1-20f2 4 )p
o NumericWritable- NumericWritable- NumericWritable-history
Timestamp 2 2 .
history Status history Value InterpolationStatus
10-Aug-18 2:45:00.000 <
k 66.55207061767578 L
PM UTC+05:30 o L
IR D000 i 66.55207061767578 i)

PM UTC+05:30

The Interpolation Status column to the right indicates how the data were interpolated.

Figure 16 Example of a bound table with interpolated data

Timestamp Value Status Trend Flags R
12-Jul-18 12:00 AM IST  true {ok} {knn}
12-Jul-18 12:05 AM IST  true {ok} {krim}
12-Jul-183 12210 AM IST  true {ok} {knm}
12-Jul-183 12:15AM IST  true {ok} {kmm}
12-Jul-183 12220 AM IST  true {ok} {knm}
12-Jul-13 1225 AM IST  true {ok} {kmm}
12-Jul-18 12230 AM IST  true {ok} {knmm}

The Trend Flags column contains the interpolated data flags.

NOTE: Ignore Series never triggers a flag because this property causes the system to ignore the
entire series. Interpolated data do not appear in the table, report or chart. This was the framework’s
default behavior when no data are available.

Charts

Atool tip on a chartindicates an interpolated or a real record.

Figure 17 Chart with interpolated data
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[ tastMonth ¥ L3

001 |- NumericWWitabie-histary

£

0.0

0003+

nT
Time

The tool tip indicates that no interpolation algorithm was applied.
Reports

Reports provide interpolated data in a separate column. To view these data, you must enable Show
Interpolation Status in advanced settings.

Figure 18 Areport configured to show interpolated data

B NumericWritable B Humercwriabie :
5000k Re—
8000k H B
7.000k BN BE EE
£.000k BN E EE d
£ so00k . X R R
000k i BN B B R NG
2000k I B R E BB g B
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o | EEEN_ mE
m " s i " 7m 7 05 mn e 721 i 725 1 9
Time
Reporting Period
‘ Last Month : 1 Jul 18 00:00 - 1 Aug 18 00:00 [ ‘ o
saorch Diplay10 v 130010 4 p |
Sun Mon Tue Wed Thu Fri Sat
4 pate Total “Tota| Interpolation Status Minimum i i Peak. Load Factor Load Factor Interpolation Status.
Chart value oL DmEOANTCGSN Lok (K mar oy s ke ssaam wnp
® sum
S s ImOCNANUTES L0k (K 08 ) s ke ssaam g
© Max 03.Jul-18 120000000 AMUTCS05:30 1088k {xnn 087 fknn} 088 K 858.3m {xnn
© Load Factor
sl moommIToSN Lotk (K nar ) PR ssoam i
Normalization
Drcorarea ® EABRMMNORANITCOSN Lok () 28 0 as sseam [
U Degree Day  [65.00 Y@ 0611812000000 ANUTCSI0  BETE [} aar [ woy o245m [
Degree day type Heating ¥
orsnmoomANITCsN 1k () Losam o wes sam o
Update Advanced
b ImoOmANITSI 2Tk () na o FEE asaom o
cuszmemmmmIToSN 2k () n3s 0 P stssm o

The interpolated data are visible in the table.

Related Links

e Missing data strategy (Parent Topic)
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Troubleshooting

Make sure all cables are correctly connected and all equipment turned on. This topic covers general
issues that occur after the system is installed and configured.

Definitions

If you are having difficulty visualizing data that appears to be configured correctly, make sure that
you have a definition for each tag. This is especially important if you created your own tag dictionary.

When you create a definition, you associate it with a tag by entering the tag name space and name
in the Id property. To set up definitions, expand Services > AnalyticService > Definitions.

Logs
System logs contain information you can use when debugging problems.

If a point matches the criteria required to generate an alert, appears in a Proxy Extension, or is
included in a binding, but the point does not have an a:a tag, the system logs an error. The log level
for this error is FINER. At the default log level, the system does not print this error, but you can
change the log level using the Station spy option to view the FINER log.

Related Links
e Point status

* Enabling error logging

e Scenarios

Point status

Point status reports the current status flag(s). More about these flags and point status is in Getting
Started with Niagara

The status of points, especially proxy points, may explain what appears or does not appear as
expected in a bound table or on a web chart. The following summarizes the meaning of each status
and what, if anything, to do about it.

Point status

Status Description Remedy
alarm The point has a value in an alarm range as| Acknowledge the alarm, investigate
defined by a property in its alarm extension. | and fix the condition that caused the
alarm.
down Driver communication with the parent device| Confirm that the parent device is on

as configured in the extension has been lost.| line and functioning correctly.
All proxy point children of the device report a
status of “down.” This status originates from a
proxy point only.

disabled The proxy extension has been disabled.| Enable the proxy extension.
Polling stops for the point. This status
originates from a proxy point only.
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Status Description Remedy

fault Typically, this indicates a configuration or | Check the point’s proxy extension’s
license error. If a fault occurs following | Fault Cause text for more
normal {ok} status, it could be a condition | information.
detected within the device, or perhaps some
other fault criterion that was met.

null Indicates no status is available. Check the point configuration.

ok Indicates that the point is functioning as| No action required.
expected. No status flag(s) are set.

overridden The functioning of the point has been | Make a physical inspection of the
stopped usually by a hardware override | device.
switch.

stale Since the last poll update, the system has not| This status clears upon receipt of the
updated the point’s value within the specified| next poll value.
Stale Time of its Tuning Policy. This status
originates from a proxy point only.

Related Links

e Troubleshooting (Parent Topic)

Enabling error logging

To debug, configure the module you are working with to output all error messages to the station log.
This involves configuring the Spy.

NOTE: Configure the Spy to output all messages only while debugging. This feature requires system
resources and could slow operations if left on.

Perform the following steps:

1. Right-click the station and click Spy. The Log Configuration table opens.

E

o ﬁ impl Th E [ispy:/logSe(up E
Log Configuration

Log |Lgvel OFF|SEVERE|WARNING[INFO[CONFIG|FINE[FINER|FINES T|ALL[DEFAULT

DEFAULT INFO || O 0 1™ U 1Ol O/ O |0 NotAppicable

alarm DEFAULT] [ ] [] i [] [] ] [y [ESI X

alarm. database DEFAULT( [ ] [] [] [] [] [ LRI X

alarm dataRecovery DEFAULT] [ ] [] [] [] [] [ [T X]

alarm. dbConnection DEFAULT[ 1] [] L] ] [ B [ {12 X

analytics ALL o o L] [ I R A | N Ll X L]

bacnet DEFAULT| [ ] [] LF @] (@] BNl [T [ [] X]

bacnet.client DEFAULT| ]| [ ] L] ] | g | [ X]

bacnet.cov DEFAULT| [ ] [] L] L] ] ] [T IED X]

bacnet history DEFAULT| [ (B ] 5] 0| ] |l E1OE X]

bacnet link.ethernet DEFAULT| [ ] ] L] ] ] i ] [ i | [T ] X]

bacnet link.ip DEFAULT| ]| [ ] [] ] ] U EANTIED [X]

bacnet.network DEFAULT| [ ] L] L] ] (0] ETTIE] [ ] X]

bacnet point DEFAULT| ]| [] L] [0 % T [ [ (e e X

bacnet schedule DEFAULT[ (]| [ L] 5 5 [T T 5 [ O [ ] X

bacnet.server DEFAULT( [ ] L] [] L[ U [l FoT ) ] [X]

T A A A G G & A SV &7 AV & AV AV &V & }?lr /
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2. Configure the module level to log ALL messages.
3. Debug the feature.

4. Change the log level back to a limited number of messages.

Related Links

¢ Troubleshooting (Parent Topic)

Scenarios

Use this topic to read about a condition others have experienced that you may also experience, and
what to do about it.

Everything was working just fine when suddenly the framework stopped working.

You may have exceeded the license point limit allowed for your system. This can happen if the
AutoTagAnalyticPoint property on the AnalyticService property sheet is set to true. This property
should be set to false, unless you are configuring the system for the first time.

My chart is not displaying data correctly.

Confirm that the number of bindings is correct. If more bindings are specified than are required,
nothing happens. Binding supportis as follows:

* Average Profile Chart supports a single binding.
e Ranking Chart supports multiple bindings.

e Equipment Operation Chart supports a single binding.

Load Duration supports multiple bindings.

Relative Contribution Chart supports multiple bindings.

e Spectrum Chart supports a single binding.
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| configured the Time Range and Interval, but my native Spectrum Chart is completely blank.

If the Spectrum Chart binding returns less than three data points (thatis O, 1 or 2 data points), the
chart fails and reports an exception. To investigate, calculate the total number of expected data
points by dividing Time Range by Interval. and adjust the Time Range or Interval to report three or
more data points.

How do | limit the data source to average for a min/max of one day in an algorithm?
Enable User Request Rollup on the data source and set Rollup to min or max as required.

| can add an Analytic Web Chart Binding to a web widget and configure it, but | cannot seem to
get it to work.

After adding the Analytic Web Chart Binding, double-click the widget to open the Properties view,
and delete the default WbView Binding.

| tried to use the Analytic Value Binding, but where do | define the period as average?
The Analytic Value Binding gives the current value without any rollup.

| imported histories and points under my NiagaraNetwork from my remote host and tagged
them, but | cannot visualize anything.

Enable the Persist Fetched Tags on the AX Property Sheet of the NiagaraNetwork driver, right-click
on the Niagara Driver and click Actions > Force Update Niagara Proxy Points. This ensures that the
histories are associated with the points discovered in the Niagara Network.

I want my algorithm to return trend results if a value was less than or equal to zero. Algorithm
results show in a bound table but not on a web chart.

For a Niagara Network, right-click the Config > Drivers > NiagaraNetwork folder in the Nav tree and
click Actions > Force Update Niagara Proxy Points. This applies a direct n:history tag to any point
that lacks a history extension.

For all other networks, use a Program Object in the V2 bog file to add an n:history tag to each point.
I’'m running in a WEB-8000. My Web chart causes a server session time-out.

Check to see if you have specified a COV (change of value) point directly in the binding. A COV point
that changes frequently can cause CPU spikes. As a best practice, instead of specifying the COV
point directly, specify its parent in the binding. For other point types, configure a less frequent
Refresh Rate in the binding to minimize CPU spikes.

I notice that, when | run PX views, my WEB-8000 slows down, and sometimes reports server
session time out errors.

For best performance on the WEB-8000, limit the number of points configured in a PX view to 100-
200 with no more than 200 tags, 500 history rollups and five bindings. For more complicated
configurations, set up PX graphics in a Supervisor station running on a PC.

For an analytic request (binding, alert, etc.), the unit of measure output from an algorithm is not
being converted correctly or it does not match the unit set in the algorithm.

Check the algorithm to ensure that the correct unit of measure is defined (by facets on the
algorithm’s property sheet). Algorithms perform no unit conversion from data source to algorithm
output. The unit of measure defined in the algorithm'’s facets is directly output with the calculated
value. This makes it imperative to define the correct unit of measure on the algorithm’s property
sheet.

For a series of chained algorithms, for example: Algorithm 1 becomes a data source for Algorithm 2,
which, in turn, becomes a data source for a Px binding, the system converts the output unit from
Algorithm 1 (assuming the Algorithm 1 unitis defined in its facets) to the unit specified for the data
source in Algorithm 2. If Algorithm 1 has no unit defined, and Algorithm 2 has the unit defined,
Algorithm 2 applies its unit of measure to the input it receives from Algorithm 1.
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I configured a data source for my web chart, but the system says that the data source is not
available.

Check the station log to identify the origin of the request for data.
Figure 24  Station log

7

8 Administrator: Niagara Command Lihe - station unitTest -@agentliEjEwp:transpiort?dt_sockietE;@M

at com.tridium.fox.sys.data.BDataChannel.circuitOpened(BDataChannel.javaj®

297

1645 at com.tridiumn.fox.sys.BFoxConnection.circuitOpened(BFoxConnection.java:
at com.tridium.fox.session.SessionCircuits$ServiceThread.run(SessionCirc
uits.java:316>
at java.lang.Thread.run(Thread.java:?745)>
java.lang.lllegalArgumentException: Data Not Available
origin — user request
alg:simplePassThrul
local: istation: islot:/TestPoints
admin

- usenr» request

hs:airl

loceﬂ::station:!slot:/TestPoints
lgorithm —'simplePassThru

origin - user request
data — alg:simplePassThru
node — local:istation:islot:/TestPoints
lgorithm — simplePassThrul [

at javax.bajax.analytics.BAnalyticService.datafvailabilityExceptionHandljig

.

A request from a graphic is classified as a “user request.” This is followed by which point, node, and user
are involved in this request, as well as the name of the algorithm in which the request was made. The
multiple origins in the screen capture example represent nested algorithms.

If this does not help you solve the problem, open the Property Sheet for the AnalyticService, and set
Skip Data Source Cache to true. The framework engine caches memory to improve response time.
Disabling memory cache, by setting this property to true, causes the system to display the current
error in the station log.

NOTE: When you are finished debugging, make sure you set Skip Data Source Cache to false again
so not to impact performance.

I am trying to figure out why an alert occurred.

Check the station log. It shows which point generated the user request that triggered the alert along
with the alert name.

| tagged points to be used with analytics and my AnalyticService is now in fault and all analytic
requests fail. What happened?

The number of points you can use for the framework is limited by your license. If you tag more points
than you are licensed to use, the service goes into fault. Update your license to add more points or
remove the extra tags.

| set up a Source Name for an alert expecting that the text and BFormat | entered would display
in the alarm console. Instead, the alarm console displays the default BFormat
(%node.navName%_%balert.name%) in its Source column.

You have a syntax error in your BFormat. Clicking the Notes button displays this message, “The
BFormat value for sourceName is invalid for alert AnalyticAlert.” where AnalyticAlert is replaced
by the name you configured for the alert. Check the Reference manual for examples of
BFormat syntax.

Related Links

¢ Troubleshooting (Parent Topic)
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aggregation

The process of combining multiple pieces of the same type of data into
a single value (sum, average, maximum, minimum, median, etc.) Each
piece of information comes from a different data source. The request
for the specific type of data starts at a specific node and travels down
the data model tree aggregating all sources (points) tagged with the
search argument tag.

alert

A warning regarding a condition identified by a WEBs-N4 Analytics
Framework that can be routed to an alarm or used to visualize real-time
and historical data.

algorithm

A formula that uses real-time values, historical trend data, and the
results of calculations made by other algorithms to analyze data
collected by the system and automatically manage remote devices.

analytics

The discovery and presentation of meaningful patterns in data.
Analytics rely on the simultaneous application of statistics and
computer programming to quantify performance, communicating the
results on graphs and charts, as well as using results to control devices.

COV or Cov

Change-of-Value. Characterizes the option to track data based on
when avalue changes rather than ata consistentinterval, such as every
minute, 15 minutes, etc.

data definition, definition

Defines the type of information a request is looking for, such as real
energy, zone temperature, air flow quantity, set point, phase A
amperage, phase B amperage. Definitions are related to tags in that
the definition Id is the tag name space and name used to search the
database.

data model

A hierarchical tree structure that organizes points based on the usage
or reporting of information rather than on the drivers required to
manage physical devices. A typical Niagara station is built around
device drivers (lon, bacnet, modbus device, etc.). Data modeling allows
you to structure information in potentially more useful ways, such as by
geographic location, equipment type or responsible party.

direct tag/relation

A tag or relationship that has been manually associated with an entity.

indirect tag/relation

A tag or relationship tag automatically assigned by the system to an
entity.

origin entity

The object in a hierarchy from which a search begins.
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request The query for input data that seeks either a point’s current or
most recent historical value.

rollup The process of combining historical data for a single data
source into one value (sum, maximum, minimum, average,
etc.).

In programming, the range within a program’s source code
within  which an element name is recognized without|
qualification. Variable definitions are not limited to the
beginning of a block of code, however, they must be declared
before they can be used. In Niagara, the scope of an action
applies to the selected components. The component tree is
hierarchical. If you delete or move a component that contains
othercomponents, you are deleting or moving allitems thatare
contained in that container component (its scope).

scope

tag A piece of semantic information (metadata) associated with a
device or point (entity) for the purpose of filtering or grouping
entities. Tags identify the purpose of the component or point
and its relationship to other entities. For example, you may
wish to view only data collected from meters located in
maintenance buildings as opposed to those located in office
buildings or schools. For this grouping to work, the metering
device in each maintenance building includes a tag that
associates the meter with all the other maintenance buildings
in your system.

Devices are associated with Supervisors based on tags;
searching is done based on tags.

Tags are contained in tag dictionaries. Each tag dictionary is
referenced by a unique namespace.

trend The result of analyzing historical data collected by the system.
Atrend involves rolling up data into meaningful intervals.
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