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1. Learning Objectives 
In this lab, you will be introduced to the key concepts of MQTT (Message Queuing Telemetry Transport), a 

messaging protocol created for Machine-to-Machine (M2M)/Internet of Things (IOT) communication. You will also 

be introduced on how to create assets within OSIsoft Cloud Services (OCS) and how one can monitor these assets 

in the cloud. If you are a PI professional and you are already familiar with the basic PI Tools, this lab will get you 

one-step further in the process of monitoring remote assets and deriving value from these assets.  

 

This lab will go through all the steps from exploring data within a MQTT Broker, to configuring a PI Adapter for 

MQTT, which will create streams in OCS, and finally, creating assets in a templatized manner through the asset rule 

builder inside the OCS platform. The topics will also include the process of visualizing the assets you have created 

with the ‘Trend’ functionality within OCS and in Grafana. At the end of this lab, you will have gained knowledge on 

how to properly configure a PI Adapter for MQTT and how to visualize the data from this PI Adapter through the 

creation of assets in OCS.  

 

More specifically, the lab is structured in the following sections:  

 

Part 1 – Introduction  

o Introduction to MQTT (Message Queuing Telemetry Transport). 

o Introduction to the PI Adapter for MQTT. 

o Introduction to OSIsoft Cloud Services – with a focus on Asset building and Visualization of Assets. 

o Introduce the business objective and the available data. 

 

Part 2 – Understand the Data  

o Explore the available data in the Mosquitto MQTT Broker.  

 

Part 3 – Configuration of the PI Adapter for MQTT 

o Walk through the necessary steps to configure PI Adapter for MQTT (data Ingress of the MQTT Broker). 

o Walk through the necessary steps for data Egress to OCS (verification of stream data flows into OCS).  

 

Part 4 – Creation of Contextualized Streams and the Creation of Contextualized Assets in OCS 

o Creation of Streams and Contextualization of Streams (through Metadata Rules). 

o Creating Asset Types and utilizing Asset Rule Building for automation of Asset creation.   

 

Part 5 – Remote Asset Visualization 

o Visualizing the assets in OCS. 

o Visualizing the streams in Grafana.  
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1.1 OSIsoft Message Format (OMF) 
In general, when dealing with PI Adapters, they will send data to their target endpoints as OSIsoft Message Format 

messages. OSIsoft Message Format (OMF) can also be used for programmatic access to data. OMF defines a set of 

message headers and bodies you can use to transfer data to OSIsoft Cloud Services. Because it does not depend on 

a particular protocol, such as HTTP, you can use OMF to develop data-acquisition applications on platforms and in 

languages for which there are no supported OSIsoft libraries.  

 

1.2 Configuration of PI Adapters 
PI Adapters are configured and administered using REST APIs and HTTP requests. For customers who wish to use a 

client tool to accomplish those tasks, we provide the EdgeCmd Utility (OSIsoft’s proprietary tool for configuring PI 

Adapters and EDS), but other REST client tools, such as Postman, can be used and are also very straightforward to 

use. Using REST API, you can configure all functions of the Adapter. The REST API interface is very powerful and 

flexible, allowing you to both edit any single component or facet of the system individually as well as configuring 

the entire PI Adapter as a whole with a single REST API HTTP request call. 

 
 

2. Required PI System Software Components 
The VM (virtual machine) used for this lab has the following PI System software components installed: 

 

Software Version 

PI Adapter for MQTT 1.0.0.96 

OSIsoft EdgeCmd Utility 1.2.0.100 

 
 

3. Business Use case- Remote Monitoring of Mining 
trucks 

Monitoring a fleet of large assets can be difficult for organizations as this requires a comparison of the previous 

and current performance of each asset against benchmarks provided by the manufacturer. This issue is 

compounded as organizations typically have silos of data and integrating all of these data sources can be difficult. 

This scenario is not uncommon in the mining industry, especially when discussing mine trucks.  
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Mine trucks are a fairly large capital expense in the order of millions of dollars per vehicle. Extending the life of 

these vehicles, improving their reliability, and minimizing costly unplanned maintenance expenditures, can lead to 

significant savings. However, mining organizations are challenged in maintaining a fleet of trucks that may originate 

from a variety of vendors. Data from these trucks reside in different systems such as the Vehicle Information 

Management System (VIMS), Lab Information Management System (LIMS), and Fleet Management System (FMS). 

Therefore, integration with these systems is necessary to obtain a comprehensive view of fleet performance.  

 

PI System can help mining organizations monitor in real-time their fleet of trucks by integrating with these various 

systems. Furthermore, the data retrieved from these systems can be aggregated, organized, and enhanced allowing 

mining organizations to develop analyses that compare current truck performance against manufacturer 

benchmarks. This provides situational awareness of the fleet of vehicles, can help identify leading indicators for 

System failures, and eventually can lead to a fully integrated conditioned-based maintenance solution. 

 
What will you do in this lab specific to this use case? 
 
In this lab, you will be presented with an opportunity to configure data collection from simulated mining trucks and 

sending them to OSIsoft Cloud Services as part of your remote monitoring tasks. You will specifically configure PI 

Adapter for MQTT to collect simulated truck data from a MQTT Server using topics and send them to OCS. Then, 

you will configure metadata rules, create an asset type, and use Asset Management functionality to build the assets 

in bulk.  Finally, you will visualize the data using OCS Trend functionality and in Grafana. 
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You will establish the flow of data between the various components aligning with the below data architecture:  

 

 
 
 
 

4. Introduction to PI Adapters 
PI Adapter for MQTT is a data-collection component that transfers time-series data from source devices to OMF 

endpoints in OSIsoft Cloud Services or PI Servers. MQTT (Message Queuing Telemetry Transport) is a messaging 

protocol created for Machine-to-Machine (M2M)/Internet of Things (IOT) communication. The adapter can 

connect to any device that uses the MQTT protocol for communication with constrained devices and server 

applications for data exchange. 

 

 
 
 

OSIsoft Cloud Services (OCS) is a database platform as a service (dbPaaS) designed for storing, retrieving, and 

analyzing real-time operations data. With OCS, people in and out of your organization have flexible and secure 
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access operations data. OCS can collect operations data from within a primary control network to the edge of the 

industrial network. Use OCS to add context to time-based operations data, to enable process engineers and 

systems operators to make decisions and take corrective or preemptive actions. From data collection to data 

access to data delivery, OCS provides flexibility and control with its REST API. 

 
OSIsoft Cloud Services (OCS) makes it possible to monitor remote assets in real time. The immediate access to 

data about the status of assets gives you the ability to anticipate problems and proactively perform preventative 

maintenance. 

 

5. Getting to know your data source (MQTT Broker)  
This section discusses how we will explore the input data to be used for the data ingress portion of the PI Adapter 

for MQTT. The data pertaining to the 10 mining trucks resides within the Mosquitto MQTT Broker. 

 

 In order to view this data, we must connect a MQTT Client to the MQTT broker and explore.  

1. Verify the Mosquitto Broker service is Running: 

o Open ‘Run’ and Type Services.msc 

o Verify that the ‘Mosquitto Broker’ service is running. If it is not running, Right click on the service and 

click ‘Start’.  

 

2. Open MQTT Explorer, shortcut will be on the desktop. 

Enter the following:  

o Name: OCS ROM Lab.  

o Validate certificate: No encryption. 

o Protocol: mqtt:// 

o host: localhost. 

o Port: 1883. 

o Username and Password are left empty.  

o Click the Connect Button.  
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3. Click on fleet option when it appears, and verify that the topics are created and the number of messages are 

starting to increase.  

o This is an example of what the following should look like: 

 
 

Note: Certain Key-Value pairs within the JSON payloads  seen in the image above contain single quotes. Valid JSON 

structure uses double quotes for key’s and double quotes for type String values. The reason for seeing single 

quotes is simply due to the MQTT Explorer client displaying the data in a single quote fashion. In reality, the PI 

Adapter for MQTT treats the JSON payloads as if they had the appropriate double quotes key and values.  
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4. You can see the distinctive features for each respective mining truck. For the purpose of this lab, 10 features 

were selected to be used as the data properties pertaining to each mining truck.  

 
The data features for this lab are the following:  

 

o “Aftercooler Temperature”,  

o “Engine Coolant Temperature”,  

o “Engine Fuel Rate”,  

o “Engine Load”,  

o “Engine Oil Pressure”, 

o “Engine RPM”,  

o “Ground Speed”,  

o “Longitude”,  

o “Latitude”, 

o “Status”  

 

5. Click on ‘Truck 104’ and analyze the ‘Value’ section to the right of the MQTT Explorer client to see the JSON 

payload of the data structure. It is important to note that for the PI Adapter for MQTT, input data must be 

structured as a JSON payload. If the input data is not specified as a JSON payload, data ingress for the PI 

Adapter for MQTT will not function correctly.  

 

Note: JavaScript Object Notation (JSON) is a standardized format commonly used to transfer data as text that 

can be sent over a network. JSON represents objects as name/value pairs.  

 

6. Configuration of PI Adapter for MQTT 
In this section, we will look at the configuration of the PI Adapter for MQTT. The first step is to verify that the PI 

Adapter for MQTT service is running.  

 

6.1 Verify that the PI Adapter for MQTT service is running:  
1. Open ‘Run’ and type ‘Services.msc’ 

2. Verify that the ‘PI Adapter for MQTT’ service is running. If it is not running, Right click on the service and click 

‘Start’.  
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Once we confirmed that the PI Adapter for MQTT service is running, the next steps will be to configure the PI 

Adapter for MQTT. A high-level summary of the steps required for configuring the PI Adapter for MQTT can be seen 

below: 

 

1. Configure one or more MQTT system components. 

2. Configure an MQTT data source for the MQTT device. 

3. Configure an MQTT data selection for each MQTT data source. 

Optional:  

o Data filters 

o Diagnostics and metadata 

o Buffering 

o Logging 

o Configure a network proxy 

4. Configure one or more egress endpoints (Data Egress to OCS endpoint). 

 

6.2 Configure one or more MQTT System Components 
 

Complete the following steps to configure system components. Use the PUT method in conjunction with the 

http://localhost:5590/api/v1/configuration/system/components REST endpoint to initialize the configuration. 

 

1. Open the Postman application on the desktop. 

2. Click PI Adapter for MQTT Configuration dropdown. 

3. Click ‘PUT Components’.  

4. Click ‘Send’ button. 



AVEVA PI World – Remote Operations Monitoring Lab PAGE 12 OF 42 

 

 

5. Ensure that a 204 No Content status code is returned  

6. Verify that the system components have propogated to PI Adapter REST endpoint 

7. Click ‘ GET Components’ 

8. Verify that the following is returned in Postman:  

 
 

6.3 Configure an MQTT Data Source for the MQTT device 
 

Complete the following steps to configure an MQTT data source. Use the PUT method in conjunction with the 

http://localhost:5590/api/v1/configuration/<ComponentId>/DataSource REST endpoint to initialize the 

configuration. 

 

Note: The ComponentId can be seen in the previous step. The ComponentId for this lab is ‘Mqtt1’.  

 

1. Open the Postman application on the desktop:  

2. Click PI Adapter for MQTT Configuration dropdown. 
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3. Click ‘PUT DataSource’.  

4. Replace ‘StreamIdPrefix’ key from ‘Jsmith’ to your studentId (first letter of first name and last name).  

Example: John Smith, would be: jsmith. The value for the “StreamIdPrefix” key should also end with a 

period “.” Which will act as the delimiter for our streams.  

5. Click ‘Send’ button. 

 
 

6. Ensure that a 204 No Content status code is returned.  

7. Verify that the datasource components have propogated to PI Adapter REST endpoint. 

8. Click ‘GET DataSource’. 

9. Verify that the following is returned in Postman:  
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6.4 Configure MQTT Data Selection 
 

Complete the following steps to configure an MQTT data selection. Use the PUT method in conjunction with the 

http://localhost:5590/api/v1/configuration/MQTT1/DataSelection REST endpoint to initialize the configuration. 

  

1. Open the Postman application on the desktop:  

2. Click PI Adapter for MQTT Configuration dropdown. 

3. Click ‘PUT DataSelection’.  

4. Click ‘Send’ button. 

 
 

5. Ensure that a 204 No Content status code is returned.  

6. Verify that the data selection components have propogated to PI Adapter REST endpoint. 

7. Click ‘GET DataSelection’. 

8. Verify that the following is returned in Postman: 
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6.5 Client-Credentials Clients in OCS 
 

Client-credentials clients are typically used for server-to-server communication that does not require user 

interaction. The client typically authenticates with the token endpoint using its client ID and secret. A secret is a 

unique key generated for each client to connect to OSIsoft assets, resources, and services for a time-limited period. 

Because secrets allow access to data, you need to keep them secure. 

 

In this lab, we have precreated the client-credentials client needed for our PI Adapter for MQTT to send data to 

OCS. We have also precreated the OMF Connection that assigns the client to our given namespace, ‘Remote 

Operations Monitoring’.  
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6.6 Configure egress endpoints 
 

Complete the following steps to configure egress endpoints. Use the PUT method in conjunction with the 

http://localhost:5590/api/v1/configuration/OmfEgress/dataendpoints REST endpoint to initialize the 

configuration. 

1. Open the Postman application on the desktop:  

2. Click PI Adapter for MQTT Configuration dropdown. 

3. Click ‘PUT EgressEndpoints’.  

4. Click ‘Send’ button. 

 
 

5. Ensure that a 204 No Content status code is returned.  

6. Verify that the egress endpoints components have propogated to PI Adapter REST endpoint. 

7. Click ‘GET EgressEndpoints’. 

8. Verify that the following is returned in Postman: 
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7. Creating metadata rules and asset management 
 

7.1 Verify Streams were created and Receiving Data in Sequential 
Data Store 

 
In this step, we will verify if the PI Adapter for MQTT was successfully able to create streams in the Sequential Data 

Store (SDS). The Sequential Data Store (SDS) is used to store, retrieve, and organize any type of streaming data in 

OCS. We will also verify that these streams are properly receiving data from the PI Adapter for MQTT.  

 
1. On the left panel in the OCS portal, click on the ‘Data Management’ option. 

2. Click on Sequential Data Store. 

3. At the top middle of the window, in the search box, enter the following:  

Example: Jsmith* (your student ID, which is the first letter of your first name concatenated with your full last 

name).  

 
The following will return streams that begin with jsmith, which is the streamIdPrefix that was specified in the 

previous section.  
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4. The results of the search should return all 100 streams created for your respective studentId.  
 

 
 

5. Click on ‘StudentId.Truck 101.Aftercooler_Temperature’ Stream and click on ‘Manage Data’. 
 

 
 

6. Ensure that the timestamp is recent, and that there is a valid value present for this stream.  
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7.2 Create Metadata Rules for your Streams 
 

Aveva recommends that you explicitly include metadata, when possible, when you create streams. Metadata rules 

are used to assign metadata to individual streams. Metadata rules assign defined metadata to all streams in a given 

namespace matching the stream name pattern defined in the rule. OCS parses each stream and builds out the 

metadata following their defined metadata rules. This is important as it contextualizes the streams that we have 

created.  

 
1. On the left panel in the OCS portal, click on the ‘Data Management’ option. 

 

2. Click on Metadata Rules. 

 

3. Click on ‘Add Metadata. 

 

4. When the Metadata Rules window appears, in the search box, enter: Jsmth* 

Note: The following will return all streams pertaining to your individual StudentId. 

 

5. Select the Jsmith.Truck 101.Aftercooler_Temperature stream as the stream to be used to construct this 

metadata rule.  

 

6. Click on the first “+” sign and define the key as “String Literal” 

Note: A String Literal is not a variable, and only stream names displaying its literal value will be captured.  

 

7. Click on the “+” sign after the Truck and define the key as “Asset Type”. 

 

8. Click on the “+” sign after the 101, and define they key as “Asset ID”. 

 

9. Define the last key, which encompasses “Aftercooler_Temperature” as Measurement.  

The final output should look like this:  
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10. Click on Next 

 

11. We must now define the Metadata Mappings from the previous section. We must define how to extract the 

metadata value from its section of the stream name.  

 
There are two options available for the Mapping Type, ‘Copy Values’ and ‘Map Values’.  
 

o To display the raw stream data for the specified metadata key, select Copy Values.  
 

o To assign a label to data values, select Map Values and click Generate Mappings. 
 

o We will keep the Asset mapping and Asset Number mapping defined with the ‘Copy Values’ mapping 
type.  

 

 
 

 
 

12. We will define the Measure mapping with the ‘Map Values’ mapping type. Once you click on ‘Map Values’ and 

‘Generate Mappings’, this should be the following output:  
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13. We can see that we were able to match multiple patterns for the ‘Measure’ mapping defined in the previous 

step. Here we see all the possible measurements found within our streams. We will remap each value to a 

more presentable manner by removing the underscore ‘_’ symbol for each mapping.  

 
The final result should like this:  

 

 
 

14. Click Next. 
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15. In the Preview and Run Window, Give the metadata rule a name, example: jsmith_metadata_rule, and give a 

description, example: Metadata rule for streams created by jsmith.  

 

16. Click Save & Execute, at the bottom right of the window to apply this rule to your streams.  

 

17. Return to Data Management > Metadata Rules and confirm that your metadata rule has been created.  

 

18. Click on Data Management. 

 

19. Click on Sequential Data Store. 

 

20. Search for jsmith* in the search box. 

 

21. Select jsmith.Truck 101.Engine_load stream. 

 

22. On the right-hand panel, switch the tab from ‘Details’ to ‘Metadata and Tags’.  

 

23. Ensure under Stream Metadata, we see the Asset, Asset Number and Measurement values.  

Note: There may be additional stream metadata provided from the PI Adapter for MQTT.  
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7.3 Create and Configure an Asset Type for our Truck Assets 
 

An asset type is a template for creating assets that share a common structure or type. When you create an asset 

type, you define the expected metadata and stream references for assets created from that asset type. Using asset 

types to create assets makes it easier to compare assets of the same type and to ensure consistency across similar 

assets. 

 

An asset is a container for metadata, or static information about the asset (such as location or company), and 

properties which are references to streams in the Sequential Data Store. Assets allow you to retrieve all the stream 

values associated with an asset and to provide context to this dynamic data. 

 
1. Click on Visualization.  

2. Click on Asset Explorer - Note: Asset Explorer is used to monitor and manage assets.  

3. Change the dropdown at the top left of the window from ‘Assets’ to ‘Asset Types’. 

4. To create a new Asset Type, Click on the ‘+ Add Asset Type’ button on the top right of the screen. 

 

For this lab, we will use the incomplete ROM Trucks Asset Type. Click on the ‘Incomplete ROM Trucks Asset Type’.  

At the top right corner of the screen, click on the vertical ellipsis symbol:  

 

 
 

5. Click on ‘Duplicate’ in order to duplicate this Asset Type.  

 

As we can see under the Properties window, we are missing the Latitude, Longitude and Status properties that 

make up our Truck Assets. 

 

6. Click on ‘Pencil’ symbol in order to edit the current Asset Type.  

 

7. Click on the Properties tab and Click on the ‘Add Stream Type Reference’ 

 

In the Select Stream Type window: 

o Select ‘Double’, Id: TimeIndexed.Double 
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o Change the name to “Latitude”. 

 

8. Repeat the steps done for “Latitude” in order to add the Longitude property to the Asset type.  

 

9. Lastly, we will add the Status property. Click on the ‘Add Stream Type Reference’. 

 
Enter the following:  

 
o Asset Type: ROM Trucks Jsmith (your StudentId) 

o Description: Asset Type used for ROM PI World Lab 

 
10. Click on Add Stream Type Reference 
 

In the Select Stream Type window: 
 

o Select ‘String’, Id: TimeIndexed.String.  

o Change the name to “Status” 

 
Once the following is done, click on the Preview tab. This is how it should look:  

 

 
 



AVEVA PI World – Remote Operations Monitoring Lab PAGE 25 OF 42 

 
Next, we will assign the Status property to be configured as the property to be used as the Status for these assets.  

 
11. Switch tabs from Properties to Status. 

 

12. Click on ‘Add Status Configuration’. 

 

13. Select ‘Status’ property. 

 

14. Click Continue. 

 
Now define the Value Mappings and assign visualize context to each value. 

 

15. Click on ‘+ Add Value Mapping’.  

 
The result should look like this:  

 

 
 

o Positive Status with a value of “Running” 

o Cautionary Status with a value of “Under Maintenance”  

o Negative Status with a value of “Stopped” 
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Once the following is completed, let us add Metadata to our Asset to contextualize the Assets.  

 
16. Switch the tab from Status to Metadata. 

 
17. Click on the Add Metadata button, and ensure the following metadata is added.  

 

 
 

18. Change the Asset Type Name to ROM Trucks Asset Type Jsmith (Your StudentID).  
 
19. Once the following is done, click on ‘Save’ at the bottom right of the screen to save this Asset Type.  

 

7.4 Use Asset Rule Builder to Bulk Create Mining Truck Assets 
 

An asset rule identifies patterns in a stream name and uses this information to automatically create assets. We will 

utilize asset rules to bulk create our mining truck assets.  

 
1. Click on Data Management. 

2. Click on Asset Management. 

3. Click on Add a Rule. 

Enter the following:  

o Name: Jsmith ROM PI World Lab 

o Description: Jsmith Asset Rule for PI World ROM 
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o Asset Type: Select the Asset Type you defined in the previous step, ROM Trucks Jsmith (your 

StudentId) 

 
In the ‘Select Stream’ window, select one of the streams you have created.  
 
For this example, select the ‘Truck 101.Aftercooler_Temperature’ Stream as the example to be used.  

 
4. Enter in the Search Query box, Search: “jsmith*”, which will return all streams starting with jsmith. Replace 

jsmith with your appropriate studentId.  

 

5. Select the jsmith.Truck 101.Aftercooler_Temperature Stream.  

 
In the next window, we see that when creating an asset rule, there are 4 steps. The first step is Token Extraction.  

 
Step1: Extract tokens from the stream name 

 
In this step, you specify the naming pattern used to find and match the appropriate streams. You isolate each part 

of the stream name and create a token for it. The rule contains intelligence to recognize special characters in the 

stream name as delimiters, such as periods, dashes, and underscores. By default, the rule uses any special 

characters in the name to isolate the stream parts and facilitates the rule-building process. In this step, you also 

create tokens for the stream metadata. 

 

1. In the Stream Name Pattern pane, move the slider to highlight the first identifiable section of the stream 

name. 

 

2. In the ‘Match’ list, select the option that describes how to identify the value in the stream name. 

 

3. In the ‘and name it’ text box, enter a name for the token. 

 

4. Click Capture.  

 

For our example, we will move the slider until it captures the entire StudentID and the “.” Period delimiter.  

 

5. In the ‘Match’ field, select “the string literal” 

Note: The string literal option will create a token for the literal string that was defined.  
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6. In the Stream Name Pattern pane, move the slider to highlight the second identifiable section of the stream 
name. 

 
7. For our example, we will move the slider until it captures the entire Truck 101 portion of the stream name.  

 
8. In the ‘Match’ field, select “characters of any type (including letters, numbers, and symbols) preceding the 

delimiter “.” 
 

9. In the ‘and name it’ field, enter: TruckID. 
 

10. Click Capture. 
 

 
 
 

11. In the Stream Name Pattern pane, move the slider to highlight the third identifiable section of the stream 
name. 
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For our example, we will move the slider until it captures the entire Aftercooler_Temperature portion of the 
stream name.  

 
12. In the ‘Match’ field, select “characters of any type (including letters, numbers, and symbols) until the end of 

the stream name. 
 

13. In the ‘and name it’ field, enter: Measurement. 
 

14. Click Capture. 
 

15. Click Next. 

 

 
 
 

Step 2: Map the tokens to values 

 

In this step, you specify the token that identifies the stream measurement in the stream. Then you map values 

for each token. 

 

We are going to select the token defined in the previous step that contains the stream reference name label for 

the measurement.  

1. In the Configure Stream Reference Name Token pane, click the Select token icon   to open the Select 
Stream Reference Name Token window. 
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2. Select the token that identifies the stream measurement and click Select. For our example, we will select the 

‘Measurement’ token.  

 

3. Next, make sure the Rename Token Values option is selected and click on Generate Mappings. We are going 
to Replace the values in the stream name and stream metadata with mapped values.  

 

After clicking on the Generate Mappings button, this is the output that should appear: 

 
 

 
 

We are going to map each of the mappings to the correct mappings defined in our Asset Type. This will allow the asset 

rule to associate each individual measurement that is found to the correct property defined within the Asset Type 

used for this asset rule.  

 

4. Click on the ‘Map To…’ empty field and select the appropriate mappings. 

 

Once the following is completed, you will be able to move to the third step of Asset Configuration.  
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Step 3: Configure the Asset 

 
In this step, you specify how the rule builds assets by assigning the tokens to asset fields. When the assets are 

generated, the tokens are replaced with the value mappings. 

 

1. In the Configure Asset pane, for each of the following asset fields enter the sequence of tokens and characters 

that resolve to create a value for each asset. To pick from a list of tokens, enter { and select a token. 

 

o Id - The Id must be unique for each asset. If the ID is not unique, the generated assets may incorrectly 
reference streams that belong to another asset. 

 

o Name - Enter the sequence of tokens and characters that resolve to create the name for each asset. To 
pick from a list of tokens, enter { and select a token. 

 

o Description - Optional. 

 
For our example, we will enter the following: 
 

o Id: {TruckID}-YourStudentID-piworld. 

o Name: {TruckID}-YourStudentID. 

o Description: YourStudentID Truck for PI World 2021.  

 
 
The output should appear like this:  
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Step 4: Preview the Assets 

 

1. The asset preview displays a list of the assets that will be created using the asset rule. Use the preview to 

verify that the rule creates all the assets you expect, and they are created correctly. 

In this step, we will confirm all 10 mining truck assets have been created properly.  

 

 
 

2. You should see only 10 trucks created, where the Trucks have the pattern of Truck ID concatenated with 

your studentID.  

3. Click on Save & Execute in order to go ahead and create these assets.  

 

8. Remote Operations Monitoring using OCS 
8.1 Monitor and manage your assets 
OSIsoft Cloud Services (OCS) makes it possible to monitor remote assets in real time. The immediate access to data 

about the status of assets gives you the ability to anticipate problems and proactively perform preventative 

maintenance. The following procedure describes how to use the OCS Portal to monitor your assets and quickly 

identify problems. 
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1. Click Visualization > Asset Explorer. 

2. In the search box, enter *YourStudentID* 

3. Scan through the assets and identify any assets with a problematic status. 

 

 
 
      Each asset is identified with one of the following statuses: 
 

                                 
 

4. Click on a Truck asset to open the Asset details pane. The Asset Details pane provides metadata and property data 

on the asset that you can use to determine the cause of any problems. The Metadata tab displays metadata 

associated with the asset. 
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5. Click the Properties tab. 

The Asset Details pane displays the following: 

o Data associated with the asset. These values are updated in real time. 

o A trend of the selected measurements. 

 

                       
 
 

6. Click the Status tab. 

The Asset Details pane displays the following: 

o Data associated with the asset. These values are updated in real time. 

o A trend of the selected measurements. 
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8.2 Filter assets in the Asset Explorer 
 

Filters allow you to find specific assets quickly regardless of how many assets your organization has. Customize 

and refine your search filter by selecting multiple filter values. Use metadata filters to refine your search using 

these filter facets: 

 

o Status – Filter for assets that have the same status. For example, filter for assets with a status of Warning 

or Bad to identify assets that may need attention. 

o Asset Type – Filter for assets based on asset type. 

o Metadata – Filter for assets based on metadata, such as Location, Manufacturer, Province or State, Region, 

or Model. 

 

1. Navigate to Visualization > Asset Explorer. 

2. Select one or more values from one or more facets to apply the filters to the listed assets. 
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8.3 Share a view of your fleet 
 

The asset explorer allows you to filter and view a subset of the assets and share this view with others. For instance, 

you want to obtain a list of all the stopped trucks, and share the assets view to your maintenance personnel. 

 
 

1. Click Visualization > Asset Explorer. 

2. Verify that the Assets/Asset Type selector is set to Assets. 

3. Enter a string in the Search box to filter the assets that are displayed. Eg: Status: Stopped. 

 

 
 

4. Click the Share icon to copy the URL to the clipboard. 

5. This link can now be sent to your maintenance personnel. When they paste this URL Into a browser, they 

will see the fleet view you created. 
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9. Visualize SDS Data 
 

9.1 Utilizing Trend feature of OSIsoft Cloud Services 
Use trace data in a trend to monitor assets, anticipate problems, and proactively perform preventative 

maintenance. The following procedure describes how to display traces in your trend and glean useful information 

from your data. 

 
1. Click the navigation icon and click Trend (under Visualization). 

2. In the Add Traces blade, click the + sign to add the trace to the trend. 

3. Click Step backward or Step forward to move the time range of the data displayed in the trend. 

4. Explore context switch in visual trending by following the link to the documentation. 

 Asset Switch in visual trending. 

 Asset switch in performance testing. 

5. Click on a trace to select it for further analysis. 

6. Click the plus sign (+) above the trace to lock the cursors in place. The + turns into an x. To unlock the cursor, 

click the x. 

Note: When two cursors are locked, the Legend table displays summary calculations for the values between 

the two cursors, known as the Cursor view. 

7. Click the share icon in the menu bar to copy the URL of the workspace. You can share this URL with colleagues 

to give them the same view of the trend, which they can use to troubleshoot problems. 

 

https://docs.osisoft.com/bundle/ocs/page/visualize-data/context-switch.html
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9.2 Utilizing Grafana 
 

OSIsoft’s R&D have created a plugin for an open-source visualization application Grafana. In this case, our team 

created an example that allows Grafana dashboards to use a Sequential Data Store as a data source, for trending 

real-time data from OSIsoft Cloud Services. Please refer to this github repository that contains resources that you 

require to build and load a Grafana plugin, so you can visualize SDS data. 

 

GitHub Link: https://github.com/osisoft/sample-ocs-grafana-nodejs 

 

For the sake of simplicity, Grafana has been pre-installed in your VM. In addition, the Grafana Sequential Data 

Store plugin has been built and loaded into the Grafana server. Follow the below steps in order to visualize SDS 

data in your local Grafana instance: 

 
1. Launch Windows Services and verify whether Grafana service is in the running state.  

2. From your desktop, launch “Grafana Dashboard”. This will take you to your Grafana dashboard. 

3. Login using the following credentials, if prompted: 

o Username: admin 

o Password: admin 

https://github.com/osisoft/sample-ocs-grafana-nodejs


AVEVA PI World – Remote Operations Monitoring Lab PAGE 39 OF 42 

 
  `    

 

4. Click the “Configuration”  gear icon> Data sources. 

               

5. Under Data sources, you will find OSIsoft Sequential Data Store (SAMPLE) added. 

             

6. Click OSIsoft Sequential Data Store (SAMPLE) and verify the following settings: 

o Tenant ID (you can obtain Tenant Id by going to Data Management > Namespaces -> Remote 

Operations Monitoring > Tenant ID). 

o Client ID : 3cc44a66-5cfa-455a-918a-aeb00a4a51fa  (Note: Client Secret is pre-loaded). 

o Namespace: Remote Operations Monitoring. 
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7. Click Save and test. You should receive a confirmation that the data source is working. 
 

 
 

8. Navigate to the Dashboards list and add an empty panel.  Select one of your streams under the Stream field, 

select the type of the visualization, and the duration to get your stream visualized. 
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9. Repeat the process to add another panel- this time pulling another stream of your choice.

 

 
This provides you an idea of how you can visualize SDS data in Grafana allowing you to extend your analysis.  
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10. Miscellaneous Remarks (Appendix) 
Note: During the lab, if the data simulator does not work (i.e. the data in the MQTT Explorer Client is not 

updating OR  if the ‘Data Simulator PI World ROM’ scheduled task is stuck on a ‘Ready’ State).  

 

Perform the following tasks: 

 

1. Open Anaconda Prompt in the search bar menu. 

 

 
 

2. Enter the following command: cd “C:\OCS ROM 2021\MQTTSimulator”. 

3. Enter the following command: python main.py 

  

The Steps above outline the manual process to initiate and start the data simulator required for this lab. This is to 

be only used in the case where an impromptu issue occurs with the Windows Task Scheduler.  

 

Once this is done, DO NOT CLOSE the anaconda prompt window, simply minimize it, and continue with the lab. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


