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Description

Analytics is a versatile software tool that enables energy 
usage data from the Trend Building Energy Management 
System (BEMS) to be collected and presented using a range of 
visualisation and reporting methods.

By gathering and processing both historical and real-time data 
from the system, it can apply a variety of analytic algorithms and 
diagnostics to visualise the data, allowing informed decisions 
to be made. It can be used for a variety of applications and 
industries, including energy, healthcare and data centres. 
It requires no special programming skills, and the open API 
supports third-party applications.

It is a licensable application within the IQ™VISION supervisor 
and/or TONN8 network node, giving full access to both Trend 
and third party system data. 

Features

 ▪ Application resides within IQVISION or TONN8.
 ▪ Effective visualisation of data using a range of graphical 
presentation tools.

 ▪ Alerts: The result of an algorithm can be used to generate an 
alarm.

 ▪ Automated control strategies: The result of an algorithm can 
be used to automatically adjust the control strategy.

 ▪ Single data model.
 ▪ Algorithm library: Includes an extensive library of algorithms 
for diagnosing system performance and making energy 
calculations, using mathematical, logic and filter components.

 ▪ Customisable library: Modify the included algorithms to build 
your own library.

 ▪ Missing data strategy: Interpolate data that is missing due to 
equipment or communication issues.

 ▪ Public APIs: Create custom function blocks and integrate with 
third-party visualisation packages.
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FUNCTIONALITY
Analytics takes both historical and real-time data from the system and uses algorithms, diagnostics, mathematical, logic and filter 
components to visualise the data to facilitate decision making, to generate alarms, or to enable corrective actions to be implemented 
automatically.

SOURCE DATA

Analytics uses values obtained from points in either an 
IQVISION supervisor or TONN8 module. This can be live data 
(i.e. the current or most recent values) or previous value data 
derived from Histories. The points to be used by Analytics are 
identified using tags and hierachies.

Tags

Tags are simply labels (metadata) that are applied to points to 
allow them to be identified or filtered by function and/or location. 
For example, if each meter in a system is given the same ‘meter’ 
tag, Analytics can easily search for the value of every ‘meter’ 
point in a particular site, without knowing its precise reference 
or location.

Tags are contained in tag dictionaries. The following dictionaries 
are provided which should cover most system needs:

 ▪ The standard Niagara dictionary,
 ▪ The Haystack dictionary (project-haystack.org),
 ▪ The Analytics Tag dictionary. 

You may also create a custom tag dictionary if required.

Hierachies (data model)

By default, IQVISION uses a hierachical tree structure based on 
the driver (i.e. Trend site, lans and devices). You can also create 
your own hierachy to arrange points as required, e.g. by room, 
floor or equipment type. 

When used in conjunction with tags, hierachies provide a useful 
way to search for specific points below a particular level or node 
in the tree structure.

DATA PROCESSING

Analytics used the following mechanisims for combining and 
processing tagged data for meaningful analysis:

 ▪ Aggregation
 ▪ Rollup
 ▪ Missing Data Stategies
 ▪ Alogrithims

Aggregation

Aggregation is the process of combining multiple values (current 
and/or historical) of the same data type into a single value using 
a specified function, e.g. sum, average, maximum, minimum, 
median, etc. An aggregation request starts at a specific node in 
the hierachy and travels down the data model tree aggregating 
the values of all points tagged with the required search tag.

Examples of aggregation would be to obtain the average value 
from several outside air temperature sensors, or to total up the 
readings from a number of meters.

Rollup

Rollup is the process of combining multple values of historical 
data only and allows data sampled at disparate intervals to be 
viewed at common intervals. As with aggregation, values are 
combined value using a specified function, e.g. sum, average, 
maximum, minimum, median, etc.

As an example, if one point has data samples at 5-minute 
intervals, and another at 10-minute intervals, you could 
use rollup to calculate and compare their values at 10, 20 or 
30-minute or  intervals.

Missing Data Strategies

Data collected from meters, sensors and other building 
automation devices may not always be complete. Gaps in the 
data set occur when devices stop working or incur a fault. 

Analytics provides various methods for managing missing data:

 ▪  Linear Interpolation: derives an estimated value of the 
missing data in the series.

 ▪  K-Nearest Neighbour (KNN): finds the nearest specified 
number of neighbouring values to a missing datum, and 
inserts the majority value identified.

 ▪  Aggregation Strategies: ‘ignore series’ will ignore any 
aggregated sum that includes missing values, or ‘ignore 
point’ will ignore only individual values that are missing.
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Algorithms

An algorithm performs a calculation based on real-time and/or 
historical (plot) data to generate a result. The result can then 
be displayed on a report or chart, used to trigger an alert, or 
provide an input to another algorithm.

An algorithm can be used to evaluate a single piece of 
equipment or all pieces of appropriately ‘tagged’ equipment on 
a site and typically has two main purposes:

 ▪ Monitor one or more points for a specific condition 
which, if met, can be used to generate an alarm (using 
an alert) or trigger a system adjustment.

 ▪ Review a point history and report any events that meet 
defined criteria, e.g. to identify a consistent pattern that 
may indicate a condition requiring attention.

Note: Algorithms can be run on both TONN8 and IQVISION. 
However, it is recommended that algorithms processing large 
volumes of historical data are run only on IQVISION.

Using Algorithms to make changes to system parameters 
(continuous commissioning) can have many benefits, including 
turning equipment off or load shedding, adjusting setpoints to 
improve efficiency or reducing energy wastage by turning off 
equipment in unoccupied areas.

Analytics ships with nearly 50 predefined algorithms that 
will cover most system requirements, including checking 
for simultaneous heating and cooling in FCUs, undesirable 
incremental energy usage over last year/month, low/high supply 
water temperatures and unscheduled operation. See page ?? 
for a full list.

In addition, more than 40 functional and mathematical blocks 
are also available to allow the customization of existing 
algorithms or the creation of new ones.

ALERTS (SMART ALARMS)

Alerts are generally used in conjunction with an algorithm, such 
that if (and only if) a certain set of conditions are met, the alert 
can trigger an alarm via the normal IQVISION alarm handling 
process.

This enables the setting up of ‘smarter’ alarms that, rather than 
responding to simple criteria (such as over temperature), can 
analyse multiple points, allowing the precise cause of a problem 
to be quickly determined.

VISUALISATION METHODS

Analytics provides the following graphics/visualisation elements 
to enable data to be presented clearly to end users:

 ▪ Tables
 ▪ Charts
 ▪ Reports

These features allow the facility manager to quickly visualize 
which facility is running most efficiently, what percentage 
different types of load are contributing to overall usage, 
anomalies in usage, equipment runtime, and so on. 

Tables and charts can be pre-configured and added to Px 
pages and dashboards in the normal way.

Reports are viewed and configured in a dedicated report viewer.

Tables

A table provides the simplest format for presenting historical 
data in tabular form.

Charts

Charts use enhanced HTML5 to present analytical points, 
alerts and/or algorithm outputs in a clear, easy-to-understand 
graphical format. Most types of chart can show data from one or 
more aggregators, allowing comparisons to be made. 

The following pre-defined charts are available:

 ▪ Aggregation Chart
 ▪ Analytic Web Chart
 ▪ Average Profile Chart
 ▪ Equipment Operation Chart
 ▪ Load Duration Chart
 ▪ Ranking Chart
 ▪ Relative Contribution Chart
 ▪ Spectrum Chart

See Chart/Report Examples on page 4 for further details. 
You can also create your own customised charts.
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Reports

A report allows data to be presented as both a chart and in 
tabulated form. The user can easily customise the report by 
choosing which point(s) to analyse and over what time period.

The following pre-defined energy report types are provided 
offering similar functionality to the standard Analytics charts: 

 ▪ Aggregation Report
 ▪ Average Profile Report
 ▪ Equipment Operation Report
 ▪ Load Duration Report
 ▪ Ranking Report
 ▪ Relative Contribution Report
 ▪ Spectrum Summary Report

See Chart/Report Examples below for further details. You can 
also create custom reports.

Reports can be generated as needed or automatically at 
required intervals, and can be printed or exported to a PDF 
file for use in budget meetings and negotiations with energy 
providers.

Chart/Report Examples

These are examples of the standard charts that can be added 
to Px pages and dashboards, or as displayed in the chart area 
of standard Reports.

Aggregation Chart
The Aggregation Chart combines values across a selected time 
range and displays the average for each value.

A typical application would be to identify spikes in power usage. 

Analytic Web Chart
The Analytic Web Chart is a multipurpose chart capable of 
generating line, area, and area step charts. A second y-axis 
can also be included.

The Analytic Web Chart can only be included on a Px page, not 
a Report.

Average Profile Chart
The Average Profile Chart displays a graph showing the 
average of each value for all the inputs grouped by time. 

A typical application would be to identify days where there 
are power spikes. This information can be used to reduce 
consumption volatility and make the load more attractive for 
energy providers, which can help reduce energy costs.

Equipment Operation Chart
The Equipment Operation Chart indicates when a piece of 
equipment if powered ON and OFF.

This can be useful to determine if the run time for piece of 
equipment is in line with the manufacturer’s specifications and 
schedule maintenance accordingly. 
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Load Duration Chart
The Load Duration Chart summarises how long a value was 
above a certain level.

 

This is useful when considering demand-limiting strategies and 
possible capital investments. For example, to identify the peak 
for a demand meter and then indicate how much time (duration) 
that kW is above certain levels near the peak.

Ranking Chart
The Ranking Chart has a horizontal bar chart with the values 
ranked from highest to lowest. 

This would typically be used to rank energy usage across 
multiple sites. It could also be used to rank lighting, HVAC, and 
refrigeration strategies.

Relative Contribution Chart
The Relative Contribution Chart is a pie chart that plots the 
contributions from individual pieces of equipment (or any data 
point) to the total value of a group. 

It can be used to indicate how plant within a building contribute 
to the total energy load, or how different buildings contribute to 
an aggregated load. 

Spectrum Chart
The Spectrum Chart uses pattern recognition and colour to 
indicate aggregated values from the same source. The colours 
enable easy identification of areas of concern. 

A typical application would be to observe temperature over a 
period of time and identify any patterns of abnormal behaviour.
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ENGINEERING & ADMINISTRATION

Licensing

A licence is required to use Analytics in your IQVISION or 
TONN8 station. The licence is based on the number of analytic 
points required. IQVISION and TONN8 licences include 25 
points. Various upgrade options are available to increase the 
point count.

For licensing options, see “Order Codes” on page 7.

Configuration

The configuration of Analytics is performed using IQVISION.
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COMPATIBILITY
IQVISION v2.30 or greater or TONN8 configured using IQVISION v2.30 or greater.

INSTALLATION
Installed as part of IQVISION v2.30 or greater.

ORDER CODES
25 analytic points are included with every IQVISION and TONN8 licence. The following licences are available to add the number 
of analytic points required. These operate cumulatively. For example, two IQV-NA-250 licences will give you 500 points, plus the 
initial 25 points (i.e. 525 points):

IQVISION

IQV-NA-250 IQVISION Niagara Analytics Framework for 250 analytic points
IQV-NA-1000 IQVISION Niagara Analytics Framework for 1,000 analytic points
IQV-NA-2500 IQVISION Niagara Analytics Framework for 2,500 analytic points
IQV-NA-10000 IQVISION Niagara Analytics Framework for 10,000 analytic points
IQV-NA-50000 IQVISION Niagara Analytics Framework for 50,000 analytic points
IQV-NA-100000 IQVISION Niagara Analytics Framework for 100,000 analytic points
IQV-NA-UNL IQVISION Niagara Analytics Framework for unlimited points

TONN8

TONN-NA-100 TONN 8 Niagara Analytics Framework for 100 analytic points
TONN-NA-250 TONN 8 Niagara Analytics Framework for 250 analytic points
TONN-NA-500 TONN 8 Niagara Analytics Framework for 500 analytic points
TONN-NA-1000 TONN 8 Niagara Analytics Framework for 1,000 analytic points
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Please send any comments about this or any other Trend technical 
publication to techpubs@trendcontrols.com
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SPECIFICATIONS
PLATFORM REQUIREMENTS

Analytics is designed to run on:

 ▪ IQVISION v2.30 (or above);
 ▪ TONN8 (running Niagara NX v4.7 or above).

An additional license is required to run Analytics based on the 
number of points that need to be monitored (see “Licensing” on 
page 6).

Note: TONN8 also requires IQVISION to configure both itself 
and Analytics.

PC HARDWARE REQUIREMENTS

The PC used to run the IQVISION software must meet the 
requirements given in the IQVISION Data Sheet (TA201381). 


