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INTRODUCTION

Using Cumulocity Streaming Analytics, you can add your own logic to your loT solution for immediate processing of incoming data from
devices or other data sources. This logic can, for example, alert applications of new incoming data, create new data based on the
received data (such as sending an alarm when a threshold for a sensor is exceeded), or trigger operations on devices.

Typical real-time analytics use cases include:

* Remote control: Turn a device off if its temperature rises over 40 degrees.

» Validation: Discard negative meter readings or meter readings that are lower than the previous.

» Derived data: Calculate the volume of sales transactions per vending machine per day.

» Aggregation: Sum up the sales of vending machines for a customer per day.

« Notifications: Send me an email if there is a power outage in one of my machines.

* Compression: Store location updates of all cars only once every five minutes (but still send real-time data for the car that | am
looking at to the user interface).

Cumulocity Streaming Analytics includes a built-in event processing engine that powers both Analytics Builder and custom EPL (Event
Processing Language) apps. This engine, called the Apama correlator, runs automatically within the Cumulocity platform and does not
require manual setup or management.

Streaming Analytics is available in both Cumulocity Core (cloud) and Cumulocity Edge (local installation), providing flexibility for different
deployment needs.
UNDERSTANDING PROCESSING MODES IN STREAMING ANALYTICS

When working with Streaming Analytics in Cumulocity, the availability and persistence of data depend on the processing mode chosen at
ingestion. Refer to HTTP usage > Processing mode in the Cumulocity OpenAPI Specification and OPC UA > Sample payloads for more
information.

This directly impacts what data you can access, analyze, and act upon in realtime.
PERSISTENT (default) and QUIESCENT modes:

Data is stored in the Cumulocity database and sent to the Streaming Analytics engine. This is the normal expectation where all data is
persisted in the platform before Streaming Analytics processes it.

TRANSIENT and CEP modes:

Data is sent to the Streaming Analytics engine, but it is not stored in the database. This allows processing of data before it's stored in the
platform to reduce storage with aggregates or to do data conversion or cleaning tasks before it is stored in the database.

PERSISTENT and TRANSIENT modes also generate notifications to non-Streaming-Analytics subscribers to notifications, whereas CEP
and QUIESCENT modes will only be sent to Streaming Analytics. The latter two modes are only applicable to measurements and events.

PREREQUISITES

BROWSERS

The Streaming Analytics application supports the same browsers as Cumulocity, with the following exception: browsers on smartphones
and tablets are not supported.

PERMISSIONS

To use Analytics Builder, you must at least have the following permissions:
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Permission type Permission level
CEP management ADMIN

Option management READ

Inventory READ

This is typically achieved by using a global role which has those permissions, and where the role has access to the Analytics Builder
application. See Managing permissions and roles for details.

To use EPL Apps, you only need the following permission:

Permission type Permission level
CEP management ADMIN
HOME SCREEN

™
To access the home screen of the Streaming Analytics application, click the Streaming Analytics icon 3& in the application switcher.

e L1 L]
E anm A
Y14 STREAMING Home —
277 ANALYTICS

Welcome to Streaming Analytics

A Home

®2  Analytics Builder Analytics Builder EPL Apps
Drag & drop models with pre-built analytics EPL apps with web-based editor

[2] EPL Apps Build models in a graphical environment by combining pre-built Interactively edit & deploy new or existing EPL apps (*.mon files) by
blocks. Transform or analyze streaming data in order to generate using the Event Processing Language (EPL) and sample code.

new data or output events.

[ @ ¢—¢ B ¢—¢ B |

Learn more Open

Other Streaming Analytics Apps

Smart Rules

Wizard-driven rules creation

Create smart rules from templates to analyze data in realtime and
perform actions based on data. The smart rules builder is included
in the Cockpit application.

@-»®

| Learn more

slesesll
powered by CUMULOCITY

The home screen of the Streaming Analytics application lets you navigate to the different pages of the application. These are Analytics
Builder and EPL Apps. You can access these pages using the corresponding Open button on the home screen or by using the navigator
on the left.

If you need more space for a page, you can hide the navigator. Click the small arrow at the very left of the top bar to toggle the display of
the navigator.
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The home screen also provides information on smart rules. You create and maintain them with the Cockpit application. See Smart rules
for detailed information.

The home screen and navigator only show entries for the items that you are allowed to use, depending on the version of the Apama-ctrl
microservice to which your tenant is subscribed. See also Microservice runtime and applications and Customizing the home screen of the
Streaming Analytics application.

ANALYTICS BUILDER

The Analytics Builder page of the Streaming Analytics application allows you to build analytic models that transform or analyze
streaming data in order to generate new data or output events. The models are capable of processing data in real time.

The models interact with the devices and sensor measurements. Models can receive Measurement and Event objects from devices,
which provide the inputs to calculations or pattern detection performed within a model. Models can create new Measurement objects
which can represent derived values from sensors (for example, an average temperature) or the measurements can be used as an input
to other analytic models (see Connections between models). Models can create new Operation objects which are sent to devices to
control the devices (for example, to sound an alarm bell, display a message on a screen, or switch a device off). The models are also
stored in the Cumulocity inventory, but can be uploaded or downloaded via the model manager.

You build the models in a graphical environment by combining pre-built blocks into models. The blocks in a model package up small bits
of logic, and have a number of inputs, outputs and parameters. Each block implements a specific piece of functionality, such as receiving
data from a sensor, performing a calculation, detecting a condition, or generating an output signal. You define the configuration of the
blocks and connect the blocks using wires. You can edit the models, simulate deployment with historic data, or run them against live
systems. See Analytics Builder for detailed information.

It is also possible to build custom blocks if none of the blocks delivered with Analytics Builder implement the logic required; see Creating
your own blocks.

You can customize several aspects of Analytics Builder by setting various tenant options. See Configuration for detailed information.

EPL APPS

The EPL Apps page of the Streaming Analytics application allows you to write business logic in Apama’s Event Processing Language
(Apama EPL) which gives more power and flexibility in a text-based programming language. This is an alternative if more complex logic
is required or the logic does not fit into the pattern of an analytic model.

You can develop EPL apps (that is, single *.mon files) directly within Cumulocity, written in Apama EPL. You can also import existing
*.mon files as EPL apps into Cumulocity. When you activate an EPL app from the Streaming Analytics application, you deploy it to
Cumulocity. See EPL Apps for detailed information, including examples.

A quick way to get started is to explore the code of the EPL samples that can be accessed from the EPL editor. See Developing apps
with the Streaming Analytics application for information on how to create an EPL app and access the samples. For a start, use one of the
simpler samples with temperature measurements, such as “Create an alarm if a measurement exceeds a threshold value”. You can
immediately see results using this sample. Add your own EPL code to the sample and try out your changes.

You use the Apama API for interacting with Cumulocity. For detailed information, see the com.apama.cumulocity package inthe API
Reference for EPL (ApamaDoc), which is part of the Apama documentation.

MICROSERVICE RUNTIME AND APPLICATIONS

Analytic models, EPL apps and smart rules are executed in an Apama-ctrl microservice. All microservices come with pre-configured
resource limits (for example, CPU and memory). The resource usage of analytic models, EPL apps and smart rules depends on various
factors such as application complexity, number of devices, etc. It is recommended that customers profile their applications to avoid out-of-
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memory issues.

To do this you need the following

Build analytic Apama-ctrl microservice variant (for example, Apama-ctrl-starter) and Streaming Analytics application

models

Develop EPL apps Apama-ctrl microservice variant (for example, Apama-ctrl-250mc-1g) and Streaming Analytics application

Use smart rules Any Apama-ctrl microservice variant and Smartrule microservice (included in Cumulocity’s Standard
tenant)

See also the following sections:

» Subscribed applications
o Subscribed microservices
e Smart rules

If your tenant is subscribed to the Apama-ctrl-starter microservice, then the following applies:

o Limited number of at most 3 active analytic models. Custom blocks written with the Analytics Builder Block SDK cannot be used.
e The EPL Apps page is not available in the Streaming Analytics application.
e Smart rules are supported.

If your tenant is subscribed to the Apama-ctrl-250mc-1g microservice (or one of its larger variants), then the following applies:

» Analytic models, EPL apps and smart rules are supported.
« Custom blocks written with the Analytics Builder Block SDK can be used.

If your tenant is subscribed to the Apama-ctrl-mt microservice, then the following applies:

e Multi-tenant support.
» EPL apps are only enabled on the tenant that owns the microservice, but disabled on the subtenants.
* Analytic models and smart rules are supported.

If your tenant is subscribed to the Apama-ctrl-smartrules or Apama-ctrl-smartrulesmt microservice, then the following applies:

e Smart rules are supported.
» The Analytics Builder and EPL Apps pages are not available in the Streaming Analytics application.

Contact product support to discuss adding more capabilities.

A > Streaming Analytics > Introduction
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ANALYTICS BUILDER

GETTING STARTED WITH ANALYTICS BUILDER

WHAT IS ANALYTICS BUILDER

Analytics Builder allows you to build analytic models that transform or analyze streaming data in order to generate new data or output
events. The models are capable of processing data in real time.

You build the models in a graphical environment by combining pre-built blocks into models. The blocks in a model package up small bits
of logic, and have a number of inputs, outputs and parameters. Each block implements a specific piece of functionality, such as receiving
data from a sensor, performing a calculation, detecting a condition, or generating an output signal. You define the configuration of the
blocks and connect the blocks using wires. You can edit the models, simulate deployment with historic data, or run them against live
systems. See Understanding models for more detailed information.

Analytics Builder consists of the following tools:

* Model manager. When you invoke Analytics Builder, the model manager is shown first. It lists all available models and lets you
manage them. For example, you can test and deploy the models from the model manager, or you can duplicate or delete them.
You can create new models or edit existing models; in this case, the model editor is invoked. Samples are also available which
help you get started with creating your own models. See Using the model manager for detailed information.

» Model editor. The model editor lets you define the blocks that are used within a model and how they are wired together. User-
visible documentation (the so-called block reference) is available in the model editor, describing the functionality of each block.
See Using the model editor for detailed information.

¢ Instance editor. If template parameters have been defined in a model, the instance editor lets you set up different instances of
the same model which can then be activated and managed separately. The instance editor uses the template parameters that
have been defined in the model editor. See Using the instance editor for detailed information.

The blocks are implemented in the Event Processing Language (EPL) of Apama. At runtime, the EPL code runs in an Apama correlator
to execute the models. Some runtime behavior and restrictions are important to understand. These are documented in later topics.

FIRST STEPS: CREATING YOUR FIRST MODEL

This topic gives a brief overview of how to add and design a new model, and how to view its output. It is not intended to be a
comprehensive description of the full range of possibilities provided by Analytics Builder. Therefore, explanations are kept to a minimum.
For more detailed information, see the remainder of this documentation.

The steps below require that at least one device has already been registered in Cumulocity. Preferably, this is a device which is already
sending measurement values to Cumulocity. These first steps assume that you are using a smartphone on which the Cumulocity Sensor
App has been installed, see Cumulocity Sensor App for details.

The model that you add will contain three blocks:

¢ An input block which receives measurement values from a device.

» A block that calculates the mean of the measurement values over time.

¢ An output block that sends the calculated mean values to Cumulocity’s Device Management application so that they can be
viewed there.

When you have completed all steps below, your model will look similar to the following:
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b | cBy_Gyros
cope == ...

Average
+ >
o (Mean)

Step 1: Switch to Analytics Builder
On the home screen of the Streaming Analytics application, click the Open button that is shown below the Analytics Builder heading.

Alternatively, click Analytics Builder in the navigator on the left.

® INFO

If the navigator is currently hidden, click the small arrow at the very left of the top bar to toggle the display of
the navigator.

Step 2: Add a new model

The first page that is shown when you invoke Analytics Builder is the model manager.
1. On the Models tab, click New model in the toolbar.
2. In the resulting dialog box, enter a model name and click OK.

Step 3: Add the input block

You design your model in the model editor. The model editor is shown after you have entered the model name. The palette which is
shown on the left contains all blocks that can be added to a model. You add a block by dragging it from the palette onto the canvas.

1. In the palette, expand Input.
2. Drag the Measurement Input block onto the canvas. The block parameter editor is automatically shown.

® INFO

If the block parameter editor is not shown (for example, because you clicked an empty space on the
canvas after dragging the input block onto the canvas), click the block using the left mouse button to
show the block parameter editor.

3. Click the menu that is shown for Input Source. In the resulting dialog box, click the Select device button for the device that
you want to use. This button is shown when you hover over a device.

O INFO

By default, an input block is listening to all input sources, that is, the All Inputs option is set. However,
these first steps assume that you are using your smartphone. Therefore, you must select a single
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device as described above.

4. From the Fragment and Series drop-down list box, select the fragment and series for which the input block is to listen. If the
device has previously sent data, the drop-down list box offers one or more values for selection. An example for the Cumulocity

Sensor App would be c8y_Gyroscope => gyroscopeY.
5. Select the Ignore Timestamp checkbox. This makes sure that the measurements are processed in the same order as they are

received.

If you need detailed information on the currently selected block, view the block reference in the documentation pane on the right. If the

documentation pane is currently not shown, click the document icon E

Step 4: Add the block that calculates the mean of the measurement values

1. In the palette, expand Aggregate.

2. Drag the Average (Mean) block onto the canvas.

3. In the block parameter editor, specify a value for Window Duration (secs), for example “10”. The specified number of seconds
will be used to control what duration the measurement is averaged over. Smaller values will react quicker to changes in values,
larger values will give more smoothing of the value.

Step 5: Add the output block
1. In the palette, expand Output.

2. Drag the Measurement Output block onto the canvas.
3. As the output destination, select the same device as for your input block.

O INFO

If you have kept the default option of All Inputs for the input block, you must set the output destination
to Trigger Device. However, these first steps assume that you are using a single device, so you must
select the same device as for your input block.

4. Specify “apama_Average” as the fragment name.
5. Specify “value” as the series name.
Step 6: Connect the blocks

To pass the values from one block to another, you must connect the blocks with wires. You attach the wires to the ports, that is, to the
small circles that are shown to the left and/or right of a block.

1. Click the Value output port of the input block and drag the mouse to the Value input port of the Average (Mean) block.

2. Click the Average output port of the Average (Mean) block and drag the mouse to the Value input port of the output block.

Step 7: Save the model and go back to the model manager

1. In the toolbar of the model editor, click the save icon a to save your newly created model.

2. In the toolbar of the model editor, click the close icon X to leave the model editor and thus to return to the model manager.

® INFO

Only saved models are listed on the Models tab of the model manager. When you add a new model and then
leave the model editor without saving the model, it will not be listed in the model manager, and all the edits
you made will be lost.
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Step 8: Activate the model in production mode

A card for the newly added model is shown on the Models tab of the model manager. A new model is automatically set to draft mode and
inactive state. You will now activate your new model in production mode. This deploys the model so that the measurements from your
device are processed.

1. Click the drop-down menu on the card which currently shows Draft and select Production.
2. Click the toggle button on the card which currently shows Inactive. This changes the state to Active.

Step 9: Go to the Device Management application and view the measurements

To view the measurements that are sent from your active model, you must switch to the Device Management application. See Device
Management application for detailed information.

. Go to the Device Management application.

. In the navigator on the left, click Devices and then All devices.

. Locate your device and click its name to display the device details.

. Click Measurements on the left. This is a dynamic tab which is only shown when measurements are available for the device. The
resulting page shows several charts, visualizing the data sent from your device. It should now also show a chart titled
“Apama_average” in which you can view the values that are sent from your newly created model. You may have to reload the
page to see this new chart. See Measurements for more information on the Measurements tab.

A WN P

FIRST STEPS: CREATING A MODEL FROM A SAMPLE

This topic gives a brief overview of how to create a model from a sample. It is based on the On missing measurements create alarm
sample. Your new model will create an alarm if no new measurement data has been received for a specified time period.

This topic is not intended to be a comprehensive description of the full range of possibilities provided by Analytics Builder. Therefore,
explanations are kept to a minimum. For more detailed information, see the remainder of this documentation.

The steps below require that at least one device has already been registered in Cumulocity. Preferably, this is a device which is already
sending measurement values to Cumulocity. These first steps assume that you are using a smartphone on which the Cumulocity Sensor
App has been installed, see Cumulocity Sensor App for details.

The following image shows the blocks that are defined in the On missing measurements create alarm sample.

[Input
a2 fr

agment...

«g Missing
A' Data ®

Text
-
A Substitut... L)

o [Device or ®
devices]...

The sample uses predefined template parameters. After you have created a model from the sample, you can create multiple instances of
the model and you can specify different values for the template parameters. See also Models which explains the difference between
models without template parameters and models with template parameters.

The following is a brief description of the blocks that are defined within the sample:

» The input starts with the Measurement Input block waiting for new incoming measurements that match a given value that is
defined with the Input fragment and series template parameter. The name of that parameter is the label that you can see on the
input block.
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* The output from the Measurement Input block is then passed to the Missing Data block which triggers an output if no input is
received within the time defined with the Duration (seconds) template parameter.

» The output from the Missing Data block is used as the trigger for the Create Alarm input port of the Alarm Output block. The
name of the Alarm type template parameter is the label that you can see on the output block.

» The output from the Measurement Input block is also passed as input to the Object input port of the Text Substitution block,
along with the input from the Managed Object Input block which is passed to the Source input port of the Text Substitution
block. The name of the Device or group of devices template parameter is the label that you can see on the input block.

» The Text Substitution block supports replacement of placeholders. For example, if the input text is “Missing measurements of
type: #{type}’, then the #{type} value is replaced by the actual type of the measurement. See Text Substitution for more
details.

» The Text Substitution block is configured to use the Alarm text template parameter as user input. It applies the required
substitutions and then sends the string containing the substitutions from its Output output port to the Message input port of the
Alarm Output block.

» The Alarm Output block requires the Alarm type and Alarm severity template parameters to be configured and creates an
alarm whenever it is triggered by the Missing Data block.

Step 1: Create a new model from a sample

The Samples tab of the model manager lists all sample models that are provided with Analytics Builder. You can view a sample by
simply clicking on its card, but you cannot edit or deploy it. However, you can use the samples as a basis for developing your own
models, by creating a model from a sample.

1. Go to the Samples tab of the model manager.

2. Click the actions menu = of the On missing measurements create alarm sample and then click Create model from sample.
The new model is immediately shown in the model editor. It has the same name, description and tags as the sample.

3. If you want to rename the model, click Model settings which is shown at the left of the toolbar. You can then specify a new name
in the resulting dialog box.

4. In the toolbar of the model editor, click the save icon a to save the new model.

In the toolbar of the model editor, click the close icon X to leave the model editor and thus to return to the model manager.

o

O INFO

Keep in mind that only saved models are listed on the Models tab of the model manager.

Step 2: Create a new instance of the model

The sample model uses template parameters. So when you turn the sample into a model, you create a so-called template model. You
cannot activate a template model directly in the model manager. Instead, you must create at least one instance of the model, and you
can then activate that instance using the instance editor.

1. On the Models tab of the model manager, locate the card for your newly created model.
2. To invoke the instance editor, click 0 Instances which is currently shown on the card.
3. Click New Instance to create the first instance of your new model.

Step 3: Fill in the template parameter values

In the instance editor, a row is shown for each instance that you create. A column is provided for each template parameter that is defined
in the template model, with the name of the template parameter being the column header. As long as an instance is not active, you can
adjust the values for that instance.

DEVICE OR GROUPOFDEVICES Il INPUTFRAGMENTANDSERIES [l  DURATION (S RUN MODE 11 status 1l 1l

3600 Draft - nactive
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Use the horizontal scroll bar below the instance table if not all template parameters (columns) are shown on the screen.

1. Click the field below the Device or group of devices column header. In the resulting dialog, click Select device for the device
that you want to use for this instance.

2. In the text box below the Input fragment and series column header, specify the details of the measurement input that you want
to monitor in the following format:

<valueFragmentName>.<valueSeriesName>
For example, if the measurement fragment is c8y_Gyroscope and the seriesis gyroscopeXx , then you must enter the following:

c8y_Gyroscope.gyroscopeX

O TIP

If you want to find out which fragments and series are available to your device, without changing the
predefined template parameters of the Measurement Input block, go back to the model editor, drag
the input block for your device from the palette onto the canvas and open the Fragment and Series
drop-down list box. This lists all the values that you can use. However, instead of the => that you can
see in the drop-down list box, you must use a dot (.) in this case. Don't forget to remove this block
again after you have decided which value to use.

3. The fields below the Duration (seconds), Alarm type, Alarm text and Alarm severity column headers already contain default
values (see also the above description of the blocks). Adapt them to your requirements. For example, change the duration to 30
seconds, rename the alarm type to “MyAlarmType”, keep the predefined alarm text, and set the alarm severity to Minor.

4. In the toolbar of the instance editor, click Save.

Step 4: Activate the instance

You will now activate the instance in production mode. This deploys the instance so that the measurements from your device are
processed.

1. In the Run Mode column of the instance editor, click the drop-down menu for the instance and select Production.
2. In the Status column of the instance editor, click the button which currently shows Inactive to change the status to Active.

Step 5: Send in the data from your device

Once the instance has been activated, send in the data from your device. The instance starts monitoring the device once measurement
data starts arriving and creates an alarm if no data is received within the configured duration.

For our example case with the gyroscope measurements from a smartphone, it should be sufficient that you simply turn off the
smartphone display while the Cumulocity Sensor App is still running.

Step 6: Go to the Device Management application and view the alarms

To view the alarms that are sent from your active instance, you must switch to the Device Management application. See Device
Management application for detailed information.

. Go to the Device Management application.

. In the navigator on the left, click Devices and then All devices.

. Locate your device and click its name to display the device details.

. Click Alarms on the left.

. On the resulting page, check the alarms that are sent from your device. If you have edited your instance as described above, you
should see a MINOR alarm after 30 seconds, saying “Missing measurements of type: c8y_Gyroscope”. See Working with alarms
for more information on the Alarms tab.

g~ W NP
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UNDERSTANDING MODELS

MODELS
A model is a container which can have a network of blocks connected to each other with wires.

The behavior of a block inside a model does not depend on other blocks. There can be multiple instances of the same block in a model
where each instance may behave differently, depending on the configurable parameters or the inputs connected to the block.

You can create two different types of models: models without template parameters and models with template parameters.

Models without template parameters

All blocks in the model use defined input devices or ranges of devices and contain defined parameter values. Such a model can be
activated immediately in the model manager.

Models with template parameters

A model in which one or more template parameters are defined is called a “template model”. Template parameters can be bound to any
number of block parameters, provided that the type of the block parameter is the same as that of the template parameter.

For example, you can define a template parameter for the device name and another for the threshold value. These template parameters
can later be set individually in the different instances of the model. For example, one template parameter can specify a device which can
then be used for several input and output blocks. Or one instance can use device ABC with a threshold value of 100, and another
instance can use device XYZ with a threshold of 200. Models with template parameters are not activated directly in the model manager.
You must create at least one instance of the model, and you can then activate each instance separately using the instance editor.

The scope of the template parameters is local to the model in which they are defined. In other words, template parameters defined in one
model cannot be used in any other model that is deployed in same tenant or subtenant. The names of the template parameters must be
unique within the scope of the model in which they are defined.

There are two relevant roles for this type of model, this can be the same person or different persons:

» Model author. The model author creates the model and defines all of its blocks, parameters and wires. Most importantly, the
model author creates the template parameters and binds them to the appropriate parameters in selected blocks.

» Instance maintainer. The instance maintainer creates the instances of the model and assigns values to the template parameters
that are to be used by each instance.

The model author has the following options to define a template parameter:

It can have default value which is provided as the default value in the instance editor. The instance maintainer may then leave it at
the default value or change it to another value.
e It can be optional. The instance maintainer then has the possibility to either provide a value or leave it blank.
It can be required. The instance maintainer must then provide a value. A required value is one that is not optional and has no
default value.
TEMPLATE MODEL INSTANCES

Template model instances hold the values to be used in models with template parameters.

For example, two devices may have similar checks on data from the devices, but use different threshold values for those checks. In this
case, you would configure an instance for each of the devices, specifying which device and what threshold to use.

Each instance can be activated, deactivated, or use different run modes, independently.

BLOCKS

Blocks are the basic processing units of the model. Each block has some predefined functionality and processes data accordingly. A
block can have a set of parameters and a set of input ports and output ports.

The palette of the model editor offers for selection the following types of blocks:

» Input blocks, which receive data from external sources. An input block normally represents a device that has been registered in
the Cumulocity inventory, a group, an asset, or all input sources. See also Input blocks.
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« Output blocks, which send data to external sources. An output block normally represents a device that has been registered in
the Cumulocity inventory. But there are also blocks for sending an email or SMS to specified receivers. See also Output blocks.

» Processing blocks, which receive data from the input blocks and send the resulting data to the output blocks. See also
Processing blocks.

® INFO

For detailed information on each block, see Overview of all blocks which provides links to the descriptions of
all the blocks in the block reference.

A block can receive data from another block through its input ports. A block can send data to another block through its output ports.
Different blocks will have different numbers of input or output ports, and some blocks have only input ports or only output ports. For most
blocks, it is not required to connect all of the input or output ports.

A block can have configurable parameters that define the behavior of the block. These parameters are either optional or mandatory,
depending on the requirement of the block. A parameter can be configured with a value or a template parameter.

When using the same block multiple times, you can specify different values for the same parameter. For example, the Threshold block
has a configurable parameter named Threshold Value. If you are using two instances of the Threshold block and configure this
parameter differently for each block, the blocks will report different breaches of the threshold.

® INFO

Two output ports cannot be connected to the same input port, whereas one output port can be connected to
multiple input ports.

Input blocks

An input block is a special type of block that receives data from an external source. It converts the data into a format understandable to
wires and transfers the data to the connected blocks. For example, when an input block receives a Measurement event from
Cumulocity, it extracts the required information from the event and then transfers the information to the connected blocks for further
processing.

Models can process data from multiple devices, and scale up (using multiple cores) when doing so. For detailed information, see Model
execution for different devices.

O INFO

By default, the All Inputs option is selected, which means that the input block is listening to all input sources.

In addition, Analytics Builder supports input devices that are referred to as “broadcast devices”. Signals from these devices are available
to all models across all devices. For detailed information, see Broadcast devices.

Output blocks

An output block is a special type of block that receives data from a connected processing block. It converts the data into a format
understandable to an external source and transfers the data to the external source. For example, when an output block receives data
from a connected processing block, it packages the data into an Operation object and then sends the operation to Cumulocity.

You can specify a Trigger Device for an output block. This is a special device which can be used to send the output back to the device
which triggered the output. Models can process data from multiple devices, and scale up (using multiple cores) when doing so. For
detailed information, see Model execution for different devices.
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® INFO

If you use the default option of All Inputs as the input source for an input block, you must set the output
destination of the output block to Trigger Device.

Other output blocks are Send Email and Send SMS to send emails and text messages. These blocks depend on the tenant environment
being correctly configured to be able to deliver the emails and text messages, see also SMS provider. Unlike the other blocks, these are
not associated with devices within the Cumulocity platform.

Processing blocks

There are different types of processing blocks. They are grouped into different categories in the palette in the model editor, depending on
their functionality.

This

category includes blocks that

Logic perform logical operations on the data. Blocks such as AND and OR are in this category.

Calculation perform mathematical operations on the data. Blocks such as Difference, Threshold, Direction Detection, Delta
and Expression are in this category.

Aggregate perform aggregation of the data over a window of values. Blocks such as Average (Mean) and Integral are in this
category.

Flow manipulate the flow of the data. Blocks such as Time Delay, Gate, Pulse and Latch Values are in this category.

Manipulation

Utility provide miscellaneous utility functions. Blocks such as Toggle and Missing Data are in this category.

Example of a processing block - the Threshold block

The following example shows what a block looks like in the model editor, together with the block parameter editor. It shows the
Threshold block, which detects whether the input value breaches the threshold or whether it crosses the threshold.
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Threshold
Compares the input value against the defined

threshold value to detect whether the input

breaches the threshold or whether it crosses the
threshold.

Parameters

Threshold Value

Within... @

Direction

= - Above -

IO Duplicate

X Remove

The parameters are:

e Threshold Value. float type. This value is compared against the input value.

¢ Direction. The direction in which to look: whether the input value is above or below the defined threshold, or whether it crosses
the threshold.

The input ports are:

s Value. float type. The input value to the block, to be compared against the defined threshold value.

* Reset. pulse type. When a signal is received, the state of the block is reset so that any previously received input values are no
longer used.

The output ports are:

* Breached Threshold. boolean type.Issetto true when the threshold has been breached. That is, the input value is beyond
the range of the defined threshold value.

e Within Threshold. boolean type.Issetto true when the threshold has not been breached. That is, the input value is within
the range of the defined threshold value.

» Crossed Threshold. pulse type. Sends a signal when the input value crosses the threshold, going from one side of the
threshold to the other.

Creating your own blocks

You can use the Analytics Builder Block SDK to write, test, and package custom blocks and to upload these blocks into Analytics Builder.

The Block SDK is available from GitHub at https://github.com/Cumulocity-loT/apama-analytics-builder-block-sdk. See the documentation
in GitHub for detailed information.

You write the custom blocks in Apama’s Event Processing Language (EPL). Once you have written a block, you can package it into an
extension and upload it. An example command line to build and upload an extension is:

analytics_builder build extension --input path --cumulocity_url $C8Y_URL --username $C8Y_USERNAME --password $C8Y_PASSWORD --name
customBlocks --restart
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To upload an extension, the user specified in the --username argument must have CREATE permission for “Inventory” in Cumulocity, in
addition to the permissions listed in Prerequisites.

The Apama-ctrl microservice is restarted after running the above command. The user must have the ADMIN permission for “CEP
management” to request a restart.

® INFO

When using the multi-tenant Apama-ctrl-mt microservice, only extensions uploaded to the tenant that owns
the microservice will be used.

WIRES

One block is connected to another block with the help of wires. All data transfer between the output port of one block and the input port of
another block is done using wires. All connections must be made between compatible types. See Wires and blocks for detailed
information.

® INFO

The network of blocks in a model cannot contain any kind of cycles. See Wire restrictions for more
information.

SAMPLE USE CASE

Consider a situation where you are getting real-time sensor data and you want to analyze this data. For the sake of simplicity, let us
assume that there is only one sensor and that you are interested in the following:

» You want to know the average value of the sensor readings over a period of time.

* You want to detect sudden changes in the sensor readings using a defined threshold value.

» You want to ensure that the sensor readings are within a certain range and that an alert is created if the readings go beyond that
range. For example, you are getting pressure readings and you want to ensure that the maximum pressure does not go beyond
the range that the device can handle.

The model for this example has the following blocks:

Average

(Mean)

tput
<] Outpu

Device...

Input
a Device... o

Output
E Delta E :
=] Threshold Device...
10.5

] Output

= Threshold Device...

10.5 o
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e The input block shows Input Device as the device name. The incoming data is in real time and continuous. The input block
receives the data from the sensor. It passes the data to the Average (Mean), Delta and Threshold blocks. The input ports of
these blocks are connected to the output port of the input block.

* The Average (Mean) block finds the average (or mean) of the readings that it receives over a period of time and passes this to
the connected output block.

« The Delta block calculates the difference between successive input values and passes the calculated value to the connected
Threshold block.

¢ The model has two different instances of a Threshold block. A Threshold block compares the input value against the defined
threshold value to detect whether the input breaches the threshold or not. The first instance is connected to the Delta block and
reports a breach if the delta value goes beyond the threshold. The second instance is connected to the input block and reports a
breach if the input value is not within the threshold.

* The model has three instances of an output block which show Output Device as the device name. The first instance sends the
average of the sensor reading. The second instance generates an output if the values of successive sensor readings change by
more than the configured threshold. The third instance generates an output if the sensor value goes beyond the configured
threshold.

USING THE MODEL MANAGER

THE MODEL MANAGER USER INTERFACE

The model manager contains two tabs: the Models tab which shows all currently defined models and the Samples tab which shows
sample models that are intended to help you get started with creating your own models.

The Models tab

The Models tab lists all available analytic models within the current Cumulocity environment as cards. You add new models and manage
the existing models from here.

= .. Analytics Builder HHEE
’ 2 Analytics Builder > Models
*I Models m Samples
Q T More filters B New model  Import model~ < Reload
%2 Models with instanc... ¥2 My first model i ¥2 simple model
Monitoring my smartphone Just for testing
3 Instances = 0 Active Production Production ( Inactive
= A Runtims error

Show instances summary

To edit a model, you can simply click on the card that is shown for the model (see also Editing an existing model. When you add a new
model or edit an existing model, the model editor is invoked in which you define the blocks and wires that make up a model. See Using
the model editor for detailed information.

There are two types of models, and the cards for these models look different:

* When a card shows a mode (such as Draft or Production) and state (Active or Inactive), it pertains to a model that has no
template parameters. Such a model can be activated immediately in the model manager. See Deploying a model for more
information.

If a runtime time error icon & Runtime errar  iS shown on the card of a deployed model, this model is no longer processing events.
Click the runtime error icon to display information on what went wrong.

» When a model has template parameters, it acts as a template. In this case, the number of defined and active instances is shown
on the card. A template model is not activated directly in the model manager. Instead, you use the instance editor to create a
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number of instances, where each instance provides values for the template parameters. Each instance has a mode and can be
activated and deactivated in the instance editor, as with models without any template parameters.

To edit the instances, you can simply click the total number of instances (see also Editing the instances of a model). This invokes
the instance editor. See Using the instance editor for detailed information.

You can flip the card for a template model to show more details. Click Show instances summary to do this. You can then see

the number of instances in the different modes.

If an error icon such as & 1 =rar is shown on the card of a template model, at least one of the instances is no longer processing
events. Click the error icon to display information on what went wrong.

As long as a model has no template parameters, there will be zero instances and the card shows the controls for selecting a mode and

activating it.

-
Each card that is shown for a model has an actions menu = at the top right which contains commands for managing the model (for
example, to download or delete the model).

If a description or tags have been defined for the model, this is shown on the card for that model. If you want to change the name, the
description or the tags of a model, you must do this in the model editor. See Changing the name, description, and tags of a model.

If you have a long list of cards, you can easily locate the model that you are looking for by entering its name in the Model name search
box. Or you can enter part of the model name. For example, enter the word “test” to find all models that have this word in their names.
The characters that you type in may be contained at any position within the model name. These search criteria are not case-sensitive.
When search criteria are currently applied, Clear search is shown next to the search box; click this to clear the search and thus to show

all available cards.

You can also reduce the number of shown cards by using a filter. See Filtering the models and samples for detailed information.

The Samples tab

The Samples tab lists all sample models that are provided with Analytics Builder as cards.

on Analytics Builder

1 Analytics Builder > Samples

¥l Models i Samples

Sample

W Aggregate measurement...

Creates new measurements that average
the measurement values for each input.

Average

m On alarm execute operati...

Sends an operation to a device when a
specified alarm is created.

| Alarm | Operaiion
| smart rule |

m On geofence send email

Sends an email if a geofence boundary is
crossed.

e ] Goctrce
=

Q Y More filters.

W0 Calculate energy consum...

Creates new measurements with energy
consumption based on the data points...

e

B On alarm send email

Sends an email when a specified alarm is
created.

[ Alarm ] Email
| smart rule |

B0 On measurement explicit ...

Creates or clears an alarm if a
measurement value enters or leaves a...

[ Atarm | Mesaurament
| rveshotd § smartruts |

B0 On alarm duration increa...

Increases the alarm severity if an alarm has
been active for a specified time period.

B Onalarm send SMS

Sends an SMS when a specified alarm is
created.

D E3D

B On measurement thresho...

Creates or clears an alarm if a
measurement value enters or leaves the...

[ Horm ] vomurament |
o e

O Reload

B0 On alarm escalate it

Sends an email or SMS when a specified
alarm is created.

oEEd

m On geofence create alarm

Creates an alarm if a geofence boundary is
crossed

B On missing measurement...

Creates an alarm if no new measurement
data has been received for a specified ti...

If the name of a sample or its description is not fully shown on the card, you can hover over the name or description to see the full name

or description in a tooltip.

You can view the samples, but you cannot edit or deploy them. To view a sample, you can simply click on the card that is shown for the
sample. The model editor is then invoked in read-only mode. See Viewing a sample for more information.
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If you want to use a sample as a basis for further development, you can create a model from the sample. You can then edit the new
model according to your requirements and deploy it. See Creating a model from a sample for more information.

You can easily locate a sample by entering its name or part of the name in the Sample name search box (for example, “geofence” or
“email”). You enter and clear the search criteria in the same way as described above for the Model name search box on the Models tab.
You can also filter the samples by their tags; see Filtering the models and samples for more information.

FILTERING THE MODELS AND SAMPLES

The model manager offers several ways to reduce the number of cards that are shown on the Models and Samples tabs, thus letting you
quickly locate the models or samples that you are looking for.

Filtering also works in combination with a model or sample name that you specify in the Model name or Sample name search box which
is explained in The model manager user interface.

To filter the models or samples

1. Onthe Models or Samples tab of the model manager, click More filters in the toolbar.
2. In the resulting dialog, select one or more filters for the models. For samples, it is only possible to filter by tag. On the Models tab,
you can filter the models according to the following criteria:

o Mode. You can show only the models that are in a specific mode. For example, if you only want to see the models that are
in simulation and test mode, select the corresponding checkboxes.
Status. You can show only the models that are either active or inactive. For example, if you only want to see active
models, select the corresponding checkbox.
Source or destination. You can show only the models that use specific input sources or output destinations. Open the
Filter by source or destination drop-down list box, select one or more items and click Apply.
Data point. You can show only the models that use specific data points, such as c8y_TemperatureMeasurement . This
requires that at least one item has been selected in the Filter by source or destination drop-down list box. Open the
Filter by data points drop-down list box, select one or more data points, and click Apply.
o Tags. You can show only the models for which specific tags have been defined in the Create model dialog box which is
shown when you add a new model or when you invoke the Edit model dialog box from the model editor (see also Adding
a new model and Changing the name, description, and tags of a model). Open the Filter by tag drop-down list box, select
one or more tags, and click Apply.
You can combine several types of filters, for example, to show only active models in production mode that use a specific device.

o

o

o

On the Samples tab, you can filter the samples by tag only. Open the Filter by tag drop-down list box, select one or more tags,
and click Apply.

All of the above-mentioned drop-down list boxes include a Filter search box that you can use to reduce the number of items that
are offered for selection. You can enter a name or part of a name. For example, enter the word “test” to show only the items that
have this word in their names. The characters that you type in may be contained at any position within the name. These filter
criteria are not case-sensitive. Clicking the All checkbox selects all items that are currently shown in the drop-down list box,
depending on the contents of the Filter search box.

3. Click Apply filters. The toolbar of the Models or Samples tab now shows the filters that are currently applied. This is an example

XD €3 X Clear filters

of the Models tab: Click Clear

filters in the toolbar if you want to clear all filters. Or to clear a specific filter, click the X that is shown in the label for this filter, or
click the filter name in the label and deselect that filter (and other filters if required) in the resulting dialog box. Clicking Reset
filters in that dialog box clears all filters.

ADDING A NEW MODEL

When you add a new model, the model editor is invoked. See Using the model editor for detailed information.

® INFO

The new model will only be listed in the model manager, when you save the model in the model editor. See
also Saving a model.
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You can also create a new model from a sample. See Creating a model from a sample for more information.

To add a new model

1. On the Models tab of the model manager, click New model in the toolbar.
2. In the resulting Create model dialog box, enter a uniqgue model name.

You can optionally enter a description for the model and one or more tags. Tags are helpful for filtering the models in the model
manager to show only the models for which a specific tag has been defined (see also Filtering the models and samples). To add a
tag, you simply type its name and press Enter or the Tab key. The tag is then shown in a colored rectangle. To remove a tag, click
the X that is shown in the rectangle. The dialog prevents you from entering duplicate tags for a model; if you enter such a tag
name, the duplicate tag is not added and the original tag blinks one time.

3. Click OK. The model editor appears. See Overview of steps for adding a model for a brief overview of how to add blocks and
wires to the new model.

® INFO

When you click Cancel without specifying a model name, the model editor also appears and the default
name “New” is then shown in the breadcrumb. You can add blocks to the model, but as long as you do not
specify a model name, you will not be able to save the model. Click Model settings and specify a model
name. See also Changing the name, description, and tags of a model.

EDITING AN EXISTING MODEL
You can edit (or view) each model that is currently listed in the model manager.

When a model is active, editing will set the model to read-only mode. In this case, the model editor only allows you to view the contents of
the model (for example, you can view the block parameters). You can navigate and zoom the model as usual, but you cannot change
anything.

To edit a model

On the Models tab of the model manager, simply click the card that is shown for the model (but not on the toggle button for changing the
state or the drop-down menu for changing the mode).

Alternatively, click the actions menu = of the card and then click Edit.

When the model is active, a dialog appears informing you that you can only view the model. When you click Continue, the model editor
appears and you can view the model, but you cannot change it. See Using the model editor for further information.

O INFO

If you do not have sufficient permissions (that is, you only have READ permission for “CEP management”
instead of ADMIN permission), the actions menu provides a View command instead of the Edit command.

EDITING THE INSTANCES OF A MODEL

When one or more blocks in a model use template parameters (see also Managing template parameters), you can set up different
instances of that model.

Each instance can then use different values for the template parameters and can be activated independently from the other instances.
The instances are defined and activated in the instance editor.

ANALYTICS BUILDER Page 26 of 199



Streaming Analytics

® INFO

The actions below are only available when template parameters have been defined for the model, that is,
when the card for the model shows the number of defined instances.

To edit the instances of a model
On the Models tab of the model manager, click the total number of instances on the front of the card.

Alternatively, you can also do one the following:

-
o Click the actions menu = of the card and then click Instances.
« Or click Show instances summatry to flip the card and then click the Edit Instances button on the back of the card.

® INFO

Show instances summary is only visible (and thus you can only get to the back of the card) if there are any
instances (regardless of state).

This invokes the instance editor. See Using the instance editor for further information.

DEPLOYING A MODEL
A model (or instance) can have one of two states. The current state is always indicated on the card that is shown for a model:

o Active. This state indicates that the model has been deployed.
» Inactive. This state indicates that the model is currently not deployed.

The inputs that a model receives and what happens to its outputs depends on the mode to which the model is set. Each model can be set
to one of the following modes:

« Draft. The model is still under development. (New models are created in draft mode.)

» Test. This mode is only permitted for models using a single device. When active, the model is deployed to the Apama correlator
so that the measurements and events from the device are processed. The output of the model is only stored (and recorded as an
Operation or Measurement object of a “virtual device”) and not sent back to the device.

® INFO

Test mode is not supported for a model which contains a custom block which consumes input data and
also produces output data. Custom blocks are created with the Block SDK; see also Creating your own
blocks.

» Simulation. This mode is only permitted for models using a single device. When active, the model uses historical input data
(replayed in real time from previously received data) and is deployed to the Apama correlator. The output of the model is only
stored (and recorded as an Operation or Measurement object of a “virtual device”) and not sent back to the device. To start a
simulation, you must define the time range from which the input data is to be used. When all data from the time range has been
replayed, the model is automatically undeployed from Apama and the model state is changed to Inactive. The timestamps of the
historical data entries remain unchanged for easier comparison of simulation runs. See also Model simulation.

* Production. When active, the model is deployed to the Apama correlator so that the measurements and events from the devices
are processed. The output of the model is stored and sent back to the devices.

A model in draft mode can only be in the inactive state. A model in test, simulation or production mode can be in either the active or
inactive state.
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® INFO

The above information on the different states and modes similarly applies for the instances of a template
model. The following instruction, however, only applies for non-template models. If you want to deploy the
instances of a template model, see Deploying an instance.

When a model is imported by loading a JSON file, it is always imported as an inactive model.

To deploy a model

1. On the Models tab of the model manager, click the drop-down menu on the card for the model that you want to deploy and select
one of Production, Test or Simulation.

2. If you have selected simulation mode, click the calendar icon n which is now shown, specify the time span that is to be used,
and click Apply. See also Simulation parameters.

3. When the toggle button currently shows Inactive, click this button to change the state to Active. For simulation mode, you can
only set the state to Active when a valid time range has been defined.

UNDEPLOYING A MODEL

You can undeploy (that is, deactivate) each model that is currently in production, test or simulation mode and for which the toggle button
shows Active.

When you undeploy a model, the model is stopped and no longer processes incoming data. Any state built up in the model is lost. For
simulation mode, this means that the model is stopped before all historical data from the specified time range has been replayed.

® INFO

If you want to undeploy the instances of a template model, see Undeploying an instance.

To undeploy a model
In the Models tab of the model manager, click the toggle button on the card for the model that you want to undeploy so that Inactive is
then shown on the button.
DUPLICATING A MODEL
You can duplicate each model that is currently listed in the model manager.
The duplicated model gets the same name as the original model followed by the number sign (#) and a number. For example, when the
name of the original model is “My Model”, the name of the first duplicate is “My Model #1”. The number in the model name is increased
by one with each subsequent duplicate that you create. The duplicated model gets the same description as the original model. It is
recommended that you edit the duplicate and give the model a meaningful name and description.
To duplicate a model

-
On the Models tab of the model manager, click the actions menu = of the model that you want to duplicate and then click Duplicate.

A card for the duplicated model is immediately shown in the model manager.

DOWNLOADING A MODEL

You can download each model that is currently listed in the model manager. This is helpful, for example, if you want to transfer a model
from the current Cumulocity tenant to a different tenant. The model is saved in JSON format.

ANALYTICS BUILDER Page 28 of 199



Streaming Analytics

To download a model

On the Models tab of the model manager, click the actions menu = of the model that you want to download and then click Download.

The resulting behavior depends on your browser. The model is usually downloaded to the download location of your browser.

® INFO

The Download command is also available when the model is active (read-only mode). This allows you to
download the model at any time.

COPYING A MODEL

Instead of downloading a model, you can also copy the JSON code of the model to the clipboard and then paste it into an editor of your
choice.

To copy a model

On the Models tab of the model manager, click the actions menu & of the model that you want to copy and then click Copy.

® INFO

The Copy command is also available when the model is active (read-only mode). This allows you to copy the
JSON code at any time.

UPLOADING A MODEL

You can upload a model that has previously been downloaded in JSON format. This is helpful, for example, if you want to upload a
model from a different Cumulocity tenant.

To upload a model

1. On the Models tab of the model manager, click Import model in the toolbar, and then click Upload.
2. In the resulting dialog box, navigate to the location where the model that you want to upload is stored.
3. Select the model and click Open.

A card for the uploaded model is shown in the model manager.

PASTING A MODEL

Instead of uploading a model, you can also paste the JSON code for a model from the clipboard.

To paste a model

On the Models tab of the model manager, click Import model in the toolbar, and then click Paste.

® INFO

The Paste command is enabled only if the clipboard contains content.

If the clipboard contains valid JSON code for a model, a card for the pasted model is shown in the model manager.
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DELETING A MODEL

You can delete each model that is currently listed in the model manager. When you delete a model that is currently deployed, it is first
undeployed and then deleted.

To delete a model

-
1. On the Models tab of the model manager, click the actions menu = of the model that you want to delete and then click Delete.
2. In the resulting dialog box, click Delete to confirm the deletion.

RELOADING ALL MODELS

You can refresh the display to show any changes other users have made since the page loaded, or to see whether deployed models
have entered a failed state.

To reload all models

On the Models tab of the model manager, click Reload in the toolbar.

VIEWING A SAMPLE
The samples are always in read-only mode. You can view the contents of each sample that is currently listed in the model manager.

For example, you can look at the block parameters and view the documentation for each block that is used in the sample. You can
navigate and zoom the sample in the same way as a regular model, but you cannot add or edit anything. However, you can create a new
model from a sample (see also Creating a model from a sample).

To view a sample
On the Samples tab of the model manager, simply click the card that is shown for the sample.
Alternatively, click the actions menu = of the card and then click View.

CREATING A MODEL FROM A SAMPLE

You can create a new model from each sample that is currently listed in the model manager. The new model gets the same name,
description and tags as the sample.

® INFO

You must save the new model so that it is listed in the model manager. If a model with that name already
exists, you are prompted to save the new model with a different name.

To create a model from a sample

On the Samples tab of the model manager, click the actions menu =  of the sample from which you want to create a new model and
then click Create model from sample.

Alternatively, when the sample is currently shown in the model editor, click Create model from sample in the toolbar.

The new model is immediately shown in the model editor and you can now change each aspect of the model.

USING THE MODEL EDITOR
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THE MODEL EDITOR USER INTERFACE

The model editor allows you to create analytic models graphically. It is invoked when you add or edit a model in the model manager. See
also Adding a new model and Editing an existing model.

® INFO

The model editor is also invoked when you view a sample. In this case, the model editor is invoked in read-
only mode and the palette on the left is not shown. See also Viewing a sample.

= My model
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The palette on the left contains the blocks that you can add to your model. It has several expandable/collapsible categories for the
different types of blocks.

The canvas in the middle is the area in which you “draw” your model. You drag the blocks from the palette onto the canvas, specify the
parameters for the blocks, and wire the blocks together. The content of the canvas is aligned to a grid, see also Showing and hiding the
grid.

The overview area at bottom right of the canvas shows the entire model. This is helpful if your model is too large to fit on the currently
visible area of the canvas. See also Navigating large models.

The documentation pane on the right allows you to view reference information for the currently selected block. See also Viewing the
documentation for a block.

A CAUTION

Changes are only saved when you click the save icon a See also Saving a model. The editor warns you if
you attempt to navigate away from the editor and there are unsaved changes. However, you should always
ensure that your changes are saved before disconnecting the browser from the network or suspending a
laptop.

WORKING WITH MODELS
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Overview of steps for adding a model

This topic gives a brief overview of how to add and design a new model. For more detailed information, see the topics that are referenced
in the steps below.

You add and design a model as follows:

1. On the Models tab of the model manager, click New model. Enter a model name in the resulting dialog box. See also Adding a
new model.

. In the model editor, drag the required blocks from the palette onto the canvas. See also Adding a block.

. Refer to the block documentation as necessary. See also Viewing the documentation for a block.

. Use the block parameter editor to specify the parameters of the block. See also Editing the parameters of a block.

. Connect the appropriate blocks with wires. See also Adding a wire between two blocks.

. Save your changes. See also Saving a model.

o g A~ WN

® INFO

Only saved models are listed in the model manager. When you add a new model and then leave the
model editor without saving the model, it will not be listed in the model manager, and all the edits you
made will be lost.

7. Leave the model editor. This takes you back to the model manager. See also Leaving the model editor.
8. A newly added model is automatically set to draft mode in the model manager. If you want to test it, simulate it, or make it
available in production, see Deploying a model.

For detailed background information, including restrictions, see Wires and blocks.

Changing the name, description, and tags of a model
You can rename each model that you are currently editing in the model editor, and you can also change the description of each model.

You can also add or remove tags. Tags are helpful in the model manager, to show only the models for which a specific tag has been
defined, see also Filtering the models and samples.

1. In the model editor, click Model settings which is shown at the left of the toolbar.
2. In the resulting Edit model dialog box, specify a new unique name for the model, change the description, and/or change the tags.

To add a tag, you can either:

o Type its name and press Enter. The tag is then shown in a colored rectangle.
o Type its name and submit the dialog without pressing Enter. Any pending text in the Tags field will automatically be added
as a tag before submission.
To remove a tag, click on the delete icon (X) that is shown in the rectangle.

The dialog prevents you from entering duplicate tags for a model. If you enter such a tag name, the duplicate tag is not added,
and the original tag blinks once.
3. Click OK.

Saving a model

When you save a model in the model editor, it is stored in the Cumulocity inventory for your tenant, in JSON format.

©® IMPORTANT

It may happen that you and another user are editing the same model at the same time. In this case, the
changes that are saved last will be stored. So your changes might be overwritten by a later save by another
user.

ANALYTICS BUILDER Page 32 of 199



Streaming Analytics

In the toolbar of the model editor, click the save icon a .

The save icon a is only enabled when changes have been applied to the model and the model has been given a name.

Leaving the model editor

When you leave the model editor as described below, you are returned to the model manager. You can then, for example, edit a different
model, or change the mode or state of the current model.

A CAUTION

All unsaved changes are lost when you navigate to a different URL or close the browser window.

In the toolbar of the model editor, click the close icon X .

In case there are still unsaved changes, you are asked whether to save or discard them.
WORKING WITH BLOCKS AND WIRES

Adding a block

The blocks in the palette are grouped into different categories. When you move the mouse pointer over a block in the palette, a tooltip
appears which briefly explains the purpose of the block. The tooltip also shows the entire name of the block.

Detailed information for each block is available in the block reference, which is shown in the documentation pane. See also Viewing the
documentation for a block.

1. In the palette of the model editor, expand the category which contains the block that you want to add.
2. Drag the block from the palette and drop it on the canvas.

When you drop the block on an existing block on the canvas, the new block is created on top of that block. When you drop the
block on a collapsed group, the new block is created below that group. In both cases, you should move the new block to a free
space of the canvas. See also Moving a block.

When you drop the block on an expanded group (where the contents of the group are visible), the new block is added to that
group. For more information on groups, see Working with groups.
3. Specify all required parameters for the block. See Editing the parameters of a block.

® INFO

The block parameter editor is automatically shown when you add a block for which parameters must
be specified. It is not shown, however, if the block does not require any parameters (such as the OR
block).

Editing the parameters of a block
Most blocks (but not all) have parameters that you must set according to your requirements.

When “Missing” is shown on an input or output block on the canvas, this means that the defined input source or output destination cannot
be found in the Cumulocity inventory. You should then either go to the Cumulocity inventory and make sure that the device is registered
or that the group or asset exists, or you should select a different, existing input source or output destination in the block parameter editor
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(see below).

The labels of some blocks on the canvas show the value of the most important parameter. For example, the Expression block shows the
defined expression, and the Time Delay block shows the defined delay in seconds.

The block parameter editor also contains commands for duplicating and removing the currently selected block. See Duplicating a block

and Removing a block or wire for detailed information.

For the input and output blocks, you can globally replace the input sources and output destinations that are used. See Replacing sources
or destinations for detailed information.

1. On the canvas of the model editor, click the block that you want to edit using the left mouse button. The block parameter editor

appears, providing input fields for all parameters that can be specified for that block.
. For the input and output blocks, you can select a different input source or output destination from a dialog box.

The tree in the dialog box reflects the parent/child hierarchy in the Cumulocity inventory. For example, the list of devices includes
any defined child devices, and the list of groups includes any defined sub-groups. These are available from
expandable/collapsible nodes. By default, 10 items are shown within each node, sorted alphabetically. With a large inventory, you
will have to click Load more to display any items that are not shown initially.

Using the checkboxes at the top of the dialog, you can filter the entries that are to be shown. By default, all defined devices,
groups and assets are displayed in the dialog. If you also want to display any other managed objects in the dialog, select the
“Other” checkbox.

The search box can be used to show any managed objects in the Cumulocity inventory which match your search and filter criteria.
The search is case-sensitive. The characters that you type in may be contained at any position within the name. The tree is
updated with each character that you type. With a large search result, you will have to click Load more to display any managed
objects that are initially not shown.

The managed objects that are shown when searching depend on a tenant option. You can restrict the search to show only
managed objects of a specific type. For more information, see Searching for devices, groups and/or assets.

Click the button which is shown when you hover over an entry to select the input source or output destination that you want to
use. The name of that button depends on the entry that is currently selected:

Button name Shown for Description
Select All Inputs option for Data is received from all input sources.
input blocks
Select Trigger Device option Output is sent to the device which triggered the output.

for output blocks

Select device Devices in input and

output blocks

Data is received from the device or output is sent to the device.

Select Groups in input blocks Data is received from all devices within the group hierarchy. You cannot
group’s directly receive data from a group.
devices

Select asset Assets in input and

output blocks

Data is received from the asset itself or output is sent to the asset itself. The
devices of the assets are ignored.

Select asset’s Assets in input blocks Data is received from all devices within the asset hierarchy. The block does
devices not receive data from the asset itself.

® INFO

For output blocks, you cannot select a group. A button is not provided in this case. Select the Trigger
Device option instead to send the output to the device which triggered the output.
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The maximum number of shown input sources and output destinations depends on a tenant option. For more information, see
Configuring the number of shown input sources and output destinations.

3. Itis possible to use a template parameter instead of specifying a value for a block parameter. This allows different values to be
used for this block parameter in different instances of the model (see Using the instance editor for more information). Create a
template parameter of a matching type in the Template Parameters dialog box (see Managing template parameters), switch the
block parameter to use a template parameter (see below) and select the desired template parameter from the drop-down list box.
Or create the template parameter directly in the block parameter editor (see below).

The block parameter editor provides the following options in a drop-down list box:

o = = When selected, you can specify a value for this parameter using the adjacent control. This value is validated in

the block parameter editor.
o [x¥] = When selected, you can select a template parameter from the adjacent drop-down list box. You can only select

a template parameter that is of the same type as the block parameter to which you want to assign it; template parameters
of unsuitable types are not available for selection. Template parameters are not validated in the block parameter editor.

If you want to add a new template parameter directly in the block parameter editor, type a name in the text box of the
above drop-down list box. As soon as you start typing and if a template parameter with that name does not yet exist, the
option Add template parameter name is shown below the text box. Click this option to add the new template parameter
and thus make it available in the Template Parameters dialog box. The new template parameter will have the same type,
optional and default values as the block parameter. If a template parameter with the name that you are specifying exists
already, but with an incompatible type, the name and type is shown below the text box but cannot be selected.

4. Some blocks support multi-line input for certain block parameters. For example, the Send Email block supports this in the Text
parameter and the Alarm Output block supports this in the Message parameter. Your input is automatically wrapped in the text
box and you can press Enter to start text on a new line. When you add a new template parameter for such block parameter
directly in the block parameter editor (as described above), the type of the new template parameter is automatically set to Multi-
line String.

5. For some blocks (such as the Range Lookup block), the block parameter editor shows text boxes for specifying key-value pairs.
If you want to specify more key-value pairs, click Add row. The key-value pair in the first row is processed first. You can drag a
row to a different position using the move icon # that is shown next to that row. You can delete a row that you do not need any

more by clicking the delete icon M next to that row. Empty rows are automatically deleted when you leave the block parameter
editor.

6. Specify all required parameters. Detailed reference information for each block is available from the documentation pane. See also
Viewing the documentation for a block.

Your input is kept in memory when you leave the block parameter editor (for example, when you click on another block or the
canvas).

® INFO

Keep in mind that your changes are only written to the inventory when you save the model. See also
Saving a model.

Viewing the documentation for a block

The documentation pane allows you to view detailed information for the currently selected block. It shows the so-called block reference
which provides documentation of a block’s parameters, input ports and output ports. You can resize the documentation pane, and you
can also toggle its display.

® INFO

You can also view the block reference directly in this documentation. See Analytics Builder block reference.

1. In the model editor, click the block for which you want to view the documentation. You can do this in the palette or on the canvas.
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2. If the documentation pane is currently not shown, click the area that contains the document icon E (shown at the right of the
canvas) to display the documentation pane. Clicking that area again hides the documentation pane.

3. If you want to resize the documentation pane (for example, to make it larger), move the mouse pointer over the area that contains
the document icon. Click and hold down the mouse button and drag the mouse to the left or right (to make the documentation
pane wider or smaller).

Selecting blocks and wires

If you want to move, duplicate or remove one or more blocks that are currently shown on the canvas of the model editor, you must first
select the required blocks.

To select a single block on the canvas, just click the block. With a block, the resulting behavior depends on the mouse button that you
use:

» When you click the block using the left mouse button, the block is selected and the block parameter editor is shown (see also
Editing the parameters of a block).

» When you click the block using the right mouse button, the block is selected only (the block parameter editor is not shown). This is
helpful if the editor would be in the way, for example, when adding a wire to another block.

To select a single wire, just click the wire (you can use either mouse button in this case).
To select several blocks and/or wires at the same time, do one of the following:

e Press Ctrl and click each block and/or wire that you want to select.

¢ Or to select an area containing several blocks and wires, click and hold down the mouse button over an empty space of the
canvas and wait until the mouse pointer changes to a cross. Then drag the mouse to select the desired area. Release the mouse
button when all required blocks and wires have been selected.

o Or to select all blocks and wires, press Ctrl+A.

To deselect your selection:

* Press Ctrl and click the currently selected block or wire.

» Or to deselect all selections, click an empty space of the canvas.
Moving a block

You can move each block that is currently shown on the canvas to different location. When one or more wires are attached to a block that
is moved, the wires are also moved.

On the canvas of the model editor, click the block that you want to move, hold down the mouse button and drag the block to the new
location.

Alternatively, to move several blocks at the same time, select them as described in Selecting blocks and wires. Then click and hold down
the mouse button and immediately drag the blocks to the new location (do not wait until the mouse pointer changes).

Duplicating a block

You can duplicate each block that is currently shown on the canvas. The original block and its duplicate will then both have the same
parameters.

When you duplicate a single block, the attached wires are not automatically duplicated. When you duplicate several blocks at the same
time, however, the attached wires between the selected blocks are automatically duplicated.

» On the canvas of the model editor, click the block that you want to duplicate and then do one of the following:
o Click the Duplicate command which is shown at the bottom of the block parameter editor.
o Or press Ctrl+C to copy the block, and then press Ctrl+V to paste the block.
o Or press Ctrl and drag the block to be duplicated to the position at which you want to place the duplicate.
¢ Or to duplicate several blocks at the same time, select them as described in Selecting blocks and wires and then proceed as
described above. Exception: the Duplicate command is only available when you select a single block.

Adding a wire between two blocks
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The blocks on the canvas can be wired together to indicate that the output from one block is used as the input for the other block.

The wires are attached to ports, that is, to the 