Predix Edge Technology
Product Brief

Introduction
The Industrial Internet of Things (IIoT) represents
a world where minds and machines connect
to deliver new value for industrial companies
and critical infrastructure organizations. In this
new landscape, organizations can optimize
performance, improve production by reducing
unplanned downtime, and help drive down costs.
This requires industrial machines to be securely
connected to the systems and applications that
deliver those outcomes.

Predix is a distributed applications and
services platform for digital industrial
companies. Predix includes an edge
software stack and a cloud software
stack, which work together to deliver
a distributed technology environment
for industrial outcomes.

Over the past few years, the cloud has played
a central role in powering compute-intense
workloads to manage massive amounts of data
generated by machines. However, edge computing
is quickly becoming a critical piece to the IIoT
equation. Edge computing puts more compute,
storage, and analytic power locally, in close
proximity to the source of data itself.
Edge computing together with cloud
technology are key enablers to digital industrial
transformation. GE’s Predix combines cloud and
edge computing into one powerful platform to
drive industrial outcomes.
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Predix Edge Technology
Make Any Industrial Machine an Intelligent Machine
Predix edge technology includes Predix Machine, a runtime environment,
and Predix Edge Manager, an edge management solution. Together, they
enable compute capabilities closer to machines, particularly to support
workloads that add operational value when executed near the machines
that generate the data.
By enabling data processing, storage, and analytics closer to machines,
Predix edge technology creates a tight union between machines, control
systems, and modern applications while easily and securely connecting
edge devices to the cloud.
In concert with the Predix Cloud, Predix edge technology gives industrial
organizations the ability to use data, advanced analytics, and machine
learning to drive digital industrial transformation. This can lead to
reduced maintenance costs, improved asset utilization production,
and enable new business model innovations that can further monetize
industrial machines and the data they create.

Benefits for Industrial Operations

Benefits for Industrial App Developers Rapid deployment:

•

Rapid deployment: Turn industrial machines into smart,
connected machines

•

Use the comprehensive edge device stack to easily process and route
data to Predix Cloud with reliable and secure cloud connectivity.

•

Better, faster asset insights: Ability to use machine data
faster and more efficiently, enabling quick decisions about
performance, availability, and production optimization.

•

Extend capabilities: Add custom commands, additional protocol adapters
and support custom software packages.

•

Build, test, and deploy innovative edge apps easily and quickly: Robust
SDK makes it easier to design, code, and monetized distributed IIoT apps.

•

Edge ecosystem: Access Predix partner ecosystem to edge devices, edge
apps and services to build impactful solutions.

•

Reliability and manageability: Enables IT teams to track, manage,
and communicate with all edge devices anytime, anywhere.
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Predix Machine

Predix Edge Capabilities
Deterministic Control System

Predix Machine helps simplify and accelerate the development and deployment
of applications running on a variety of edge devices. These edge devices may
range from embedded devices like sensor hubs to PC-class gateways to high
performance industrial servers. Predix is supported by an extensive developer,
partner, and customer base, which means industrial companies can take
advantage of a growing catalog of edge applications for continued value.

Software management

Predix Machine meets the needs of digital industrials with agile connections,
near real-time services, data optimization, and applications as well as addressing
the unique security, privacy, and data governance regulations and policies of
companies around the world. Predix Machine can also support custom commands,
custom software packages and additional protocol adapters.

Device management

Predix Machine is a device-independent, highly customizable and extensible
software stack available as a software development kit (SDK) to develop
solutions that connect machines to the Predix Cloud. It can be deployed on any
edge device that meets the minimum hardware requirements.

Security management

Device-independent, highly customizable edge software

Run apps and analytics
Aggregate data
Publish and subscribe
Store and forward
Ingest and filter data
Connect

Deterministic control system Host and integrate with GE control systems
Run apps and analytics

Execute application, analytics and
microservices in the edge stack

Aggregate data

Aggregate data from disparate assets,
protocols, flows, or systems

Publish and subscribe

Bi-lateral communications between cloud and
edge stack via data bus

Store and forward

Maintain data storage and forwarding at a
prescribed time or event-based condition (e.g.
upon re-establishing a network connection)

Ingest and filter data

Ingest data from the asset, and filter data
based on rules

Connect

Establish a connection between the asset
(machines) or asset control system
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Deploying Predix Machine
Predix Machine can be deployed in two ways: On a Java Virtual Machine (JVM), or in a Docker container environment.

1. Host Operating System Deployment
In this mode of operation, Predix Machine offers the ability to configure the available components including
machine adapters to pull data from industrial equipment and data rivers to transfer data to Predix cloud
services. This deployment method is ideal for edge devices with low performance capabilities.

2. Docker Deployment
This method of operation allows users to deploy custom applications written in C, C++ or Java
that communicate with Predix Machine (also running within a container) using a publish/
subscribe model via a containerized data bus. While this environment offers more
extensibility and capabilities, it is also more resource intensive, placing additional
demands on edge device hardware.
The host operating system can be deployed to operate on bare metal, i.e.,
directly on the device hardware. Alternately, the host operating system can
be installed on a virtual machine, further extending deployment options for
Predix Machine.
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Predix Edge Manager
Managing edge devices, applications, and connectivity

Predix Edge Manager Benefits

Predix Edge Manager is an application for managing Predix Machine enabled
devices, the applications and services running on the edge device, and managing
connectivity if leveraging Predix Connectivity services.

•

Scalable device management: Centralized lifecycle management
of thousands of edge devices from anywhere, anytime.

•

Reliability and manageability: Optimize deploying and updating
of software and applications.

•

Better, faster operational insights: Allow operations teams
to track, manage, and communicate with all edge devices
enabling quick decisions about performance, availability, and
alert assignment.

Predix Edge Manager enables customers to scale their IIoT deployment by centrally
administering devices, permissions, and applications from the cloud.
•

Enroll, authenticate, provision and manage edge devices

•

Configure OS and other firmware settings

•

Deploy, configure, and update Predix Machine

•

Deploy, configure, and update containerized apps and services

Device Management Console
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Predix Edge Manger Capabilities
Predix Edge Manager provides a single pane of glass to track, manage, and communicate with
the entire fleet of edge devices anytime, anywhere. It provides advanced remote monitoring and
diagnostics, proactive maintenance, and efficient application and software lifecycle management.
Application and Software
Lifecycle Management

Device Lifecycle
Management

Connectivity Management

User Management

•

Deploy, install, update software & application

•

Schedule deployment and command execution for multiple
devices

•

Receive and disposition alerts from edge devices

•

Create custom commands

•

Debug devices by accessing device log files

•

Securely commission or decommission devices

•

Perform device configuration

•

Create and administer device groups

•

Search and filter device lists based on attributes of interest

•

Monitor device health, settings and history

•

Configure secure connectivity and communication with edge
devices

•

Manage VPN connections

•

Manage SIM connection

•

Monitor network and data usage (if on cellular network

•

Manage authorized users

•

Assign roles and responsibilities

•

Assign alerts to technicians for action

Predix Machine and Predix Edge Manger provides secure, connected, and interoperable edge
technology that is designed to make any machine an intelligent asset, and to bring visibility,
control, and analytic insights to every part of industrial infrastructure and operations.

Device Management Console

Learn how GE Digital’s Predix edge technology
can help you meet your business goals
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Learn more
The Predix Catalog also serves as a marketplace for third-party IIoT services and analytics. A sampling of the many Catalog offerings provided by third parties appears below.
Intelligent Environments

Geospatial

Operations

Analytics

Traffic planning

Location Intelligence

Logging

Optimize operations & planning with vehicle
traffic data.

Optimize operations & planning with vehicle
traffic data.

Manage all your app logs and save, search,
and visualize them.

Statistical Methods and Analysis—
Kalman Filter

—Current

—Pitney Bowes

—Logstash

Parking planning
Optimize operations and planning with vehicle
parking data.
—Current

Situational Awareness

Indoor Positioning
Capture mobile device indoor locations with
10cm accuracy.
—Current

—GE Transportation
Event Stream Processing

Dynamic Mapping

Machine Data Analytics

Enhance your asset data by recording the
current and historical locations of moving
assets.

Simplify collection and analysis of big data
from infrastructure, security systems, and
business applications.

—GE Energy Connections

—Splunk

Obtain media such as photos and video to
enhance safety awareness.
—Current

Filters noise in data and provides smooth signal.

Intelligent Mapping

Business Operations

Enhance your asset and analytical data by
visualizing and aggregating the data on a map.

Measure and monetize your service with
subscription management, entitlements
control, metering, and revenue management.

—GE Energy Connections

—Nurego

Analyze continuously flowing data over
long periods of time where low-latency
incremental results are important.
—SAS
Anomaly Detection
Use this standalone analytic service to
identify threats and anomalous events in
critical infrastructure and operations.
—Thetaray
SKLearn Machine Learning Invoker
This analytic wraps the Python machine
learning package for use in the Predix
Analytics Library.

Learn More: See the complete Predix Catalog of Services and Catalog of Analytics. Visit www.predix.io to access our full catalog of microservices.
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About Predix
Predix is the Industrial Internet platform that connects data from
physical assets to powerful analytics. Predix can operate everywhere
industry does, allowing companies to quickly and securely connect
their assets, collect data, and build and run applications.

predix.com
predix.io
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