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About this session

Make and model of products from a single manufacturer include a lot of
variability in the underlying components and sensors. When you are building
IoT solutions to work with a range of connected THINGS from many suppliers,
you start to realize the huge challenge you face managing the interaction with
this broad and complex device ecosystem. Wouldn't it be better if the IoT
application developer could just interact with a standard resource model and
the underlying IoT platform managed the relationship between the model and
the real-world devices? Come and learn more about the latest innovations in
the Watson IoT Platform.
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About the Speaker

Mats Göthe is STSM and Design Leader of the 
Watson Internet of Things Platform with teams of designers 
in the Hursley and Toronto IBM Design Studios.

The Watson IoT Platform is part of the Watson Content & 
IoT Platform BU, in IBM Watson & Cloud Platform

Mats joined IBM Rational 25 years ago and have held 
various leadership positions in design, solution architecture, 
product management, development, sales and services. 
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Agenda

Devices, Things and Digital Twins

Examples in Cognitive Buildings and Facility Management

Watson IoT Platform – Data Management 

§ Needs: Chris the IoT Application Developer

§ Design: Device abstractions and data transformation

§ Demo: Data Management developer experience
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About the Watson IoT Platform
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The IBM Watson Internet of Things Platform is 
a fully managed, cloud-hosted service available 
in IBM Bluemix.

Sensors and devices get connected and start 
sending data securely to the IBM Watson IoT 
Platform service using the MQTT messaging 
protocol. 

From there, devices and things are managed 
using the IoT Platform UI or secure APIs, and 
IoT applications and solutions access real-time 
device state and historical data. 

We compete with IoT platform offerings from 
Microsoft Azure, Amazon AWS and others.

https://www.ibm.com/internet-of-things/platform/watson-iot-platform/



Devices, Things and Digital Twins
A physical, logical and virtual representation of the elements and dynamics of how an 
IoT system operates and works throughout its lifecycle
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Otto, a facilities manager can 
confidently assess, act on, 

and communicate 
holistic building / floor health* insights 
in real time, without all of the legwork**

* people, resources, assets
** low level problems that take up a lot of time. Freeing 

him from these will allow him to have more 
meaningful interactions with tenants and the space



{
"ts": 
"2017-10-02T08:11:42.797+0000",
"d": {

"value": 40, 
 "time": 1506931959701
}

}

{ 
 "d": { 
  "myName": "sensortag", 
  "ambientTemp": "30.25", 
  "objectTemp": "21.88", 
  "humidity": "53.24178", 
  "pressure": "1031.17", 
  "altitude": "1.43789", 
  "accelX": "-0.03", 
  "accelY": "0.02", 
  "accelZ": "-1.06", 
  "gyroX": "-0.85", 
  "gyroY": "0.28", 
  "gyroZ": "1.30", 
  "magX": "46.47", 
  "magY": "84.69", 
  "magZ": "-45.42", 
  "light": "9.49" 
 } 
}

{
"ts": 
"2017-10-02T08:09:34.310+0000",
"d": {

"value": 296.77, 
 "time": 1506931831214
}

}

{”t”: 18.9, ”c”: 1.0}
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Chris
IoT Application 

Developer

Too much specific code required to manage device event and 
command variability and custom code to manage things on top 
of varying devices

I need to improve my productivity and speed of delivery in my 
customer IoT deployment projects

I need a simple programming model and an abstract interface 
model for devices and things to insulate from variability

I need the platform to take the load off me and my code and 
manage relationships, behavior, state, history, simple 
transformations, complex enrichment, and access control into a 
consistent Things design
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Data Management - Ingest and Transformation
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Preparing 
data for 
analytics

Parse

Enrich

Transform

Filter

Normalize

Abstract

I need my application to 
combine data from my 
IoT devices with data 

from some other 
external data source 

(e.g. Weather).

My devices give me 
temperature in 

Fahrenheit but I need 
my application to read it 

in Celsius. 

I just need the average 
temperature per hour 

from each device. 

I have multiple versions 
of devices but I need my 

application to interact 
with them all in the same 

way. 

My devices operate in an 
event-driven manner but I 
need my application to be 

able to retrieve the 
current state in a REST-

like manner. 

My devices send data in 
a binary format in order 
to reduce transmission 

costs but I need the data 
in JSON format for my 

app. 
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Chris, the application developer, 
can reference and work with 

manageable assets 
without being exposed to the 

individual instrumentation of them

who

what

wow
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IBM Watson IoT Platform 
Data Management
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IoT Platform Data Management ingests, 
transforms and aggregates data from your 
IoT devices, diverse data sources, and 
platforms into asset-based data structures.

Data Management manages reusable schema 
abstractions of event types and device types

Data Management provides an event-based 
processing pipeline to transform, enrich and 
aggregate the state of devices

Data Management provides APIs and User 
Interfaces to the manage the information model 
and interact with the state model of device and 
state change events
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Device Abstractions
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Model custom device data events and provide a filtered information 
model of devices and their state to users and applications

iTemperature:
TemperatureC : number = $event.t
TemperatureF : number = $event.t * 9/8 + 32
TemperatureK : number = $event.t * + 273.15

Temperature & 
sensor device

Users, Applications
& Dashboards

{ “t”:18.9 }

Watson IoT Platform
Device Types and Devices

Physical Interface w/ Events Type schemas
Logical Interface with State Properties

MQTT 
Event Type

REST APIs to retrieve 
Device state

State change events

Device
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Resources Model and REST APIs
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Device Type

Mapping

Physical
Interface

Event Type

Schema

Logical
Interface

Schema

The IoT Platform REST APIs supports

• Data Management resource model in JSON
• Creating and uploading schema resources
• Validating resources and activating the processing 

pipeline
• Provisioning devices and things
• Discovering the resource and information model
• Retrieving device state and change events
• Calculations on real-time event data
• Error events from processing pipeline

For API details, see 
https://console.ng.bluemix.net/docs/services/IoT/infor
mation_management/im_index.html



DEMO
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Aggregation of Data
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Aggregate multiple Devices into logical / physical Things
Normalize Things using abstract logical interfaces

Manage assets without being exposed to the individual instrumentation of them

iRoom:
Temperature : Number = $TempSensor.Temperature
Humidity: Number = $HumSensor.Humidity
Comfort: String = 
($state.Humidity < 50 || $state.Humidity > 90 ||
$state.Temperature < 16 || $state.Temperature > 25) 
? \"uncomfortable\" : \"comfortable\"”

Users, Applications
& Dashboards

Watson IoT Platform
Devices and Device Types
w/ Application Interfaces

iTemperature

iHumidity

Thing Type 
w/ Logical Interface(s)

Temperature & 
Humidity

Sensor devices

{ “t”: 17 }

{ “h”: 84 }
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Summary and Conclusion

Data Management in Watson IoT Platform provides a programming 
model for Devices, Things, and Digital Twins. 
– Define your own device interfaces to insulate applications from variability 

across device types, sensor models, variants and versions
– Decouples your IoT application from the specifics of how your devices are 

connected
– Aggregate multiple devices into logical objects so they can be managed as a 

single Thing
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For more information

§ Learn more about the Watson IoT Platform and Digital Twins
– ibm.com/iot
– developer.ibm.com/iotplatform/blog
– www.youtube.com/watch?v=gUCCnVXgYvw
– www.ibm.com/blogs/internet-of-things/digital-twin/
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Demo Playbacks
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Facility Manager
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Watson IoT Platform
Data Management
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