
The last year has seen major new features added to the SkySpark 
platform—new Apps for users, new data visualization features, and 
many other significant new releases. 

In addition to bringing clients the most choice in the industry, one of 
the significant benefits to SkyFoundry’s worldwide network of 
partners is that we get input from around the world from partners 
that specialize in different market segments and apply SkySpark in a 
wide range of applications. They provide us with tremendous input 
into market needs, customer requirements, and product features that 
continue to make SkySpark the most deployed analytics solution in the 
built environment. 

In this issue of the Insider, we look at some of the most notable 
features and focus on the “why”—why these made it to the top of 
our development priority list. 
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WHY – Corporate and government support for sustainability and “ESG” related policies (Environmental Social and 
Governance) is growing across all segments of the CRE industry. ESG issues are increasingly seen by shareholders as 
indicators of a company’s future success and are now a core component of most annual reports by public companies. 
Key elements of the “E” portion include energy efficiency initiatives, and Greenhouse Gas Emission tracking and 
reporting. Adding the capability to calculate, track and report GhG metrics in SkySpark® was a logical extension of 
our continually growing suite of energy focused applications. 

THE LATEST UPDATES: In early 2021, SkyFoundry introduced the GhG App as a standard SkySpark feature. 
The GhG App integrates with online data resources (including the US Environmental Protection Agency or EPA) to 
make it easy to quickly configure location-specific emission factors to accurately convert energy consumption into 
GhG equivalents for use in visualizations, reports, KPI’s and analytics. The App presents GhG performance in a 
wide range of engineering and “societal” metrics, i.e., miles driven, trees planted, smartphones charged, and 
many more. 

We received quick and positive response to the GhG App and now, after input from energy and sustainability 
professionals, have captured that input in our recent GhG App release. New features include: 

SkySpark’s GhG App Enhancements - 
Make It Easy to Calculate, Track and 
Report Greenhouse Gas Performance 
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• GhG values calculated and visualized with the same
resolution as meter data, whether that is 15-minute interval
data or more frequent meter readings. This is especially
important as more and more facilities adopt use of multi-
source energy including renewable resources.

• GhG Emissions can now be visualized as the total for each
emission source or meter in addition to summarizing each
site.

• Users can select a baseline of a previous month or
previous year to analyze emission performance.

• A new built-in view makes it easy to display equivalent
emission values of societal metrics in SkySpark’s “card”
format.

• New chart customization options including multi-axis charts
(see image at right).

• A number of predefined emission factor models have also
been added based on published data from the UK
Government and British Columbia Provincial Government.



Issue No. 40 
 

Feb 2022 

3 | Handling Complex Schedules with SkySpark’s Schedule App 
 

WHY – Ah… schedules – simple stuff right? Not so fast. One of the 
surprising challenges in acquiring data from BMS and similar systems is the 
difficulty, or often inability, to get schedule details in a usable format. 
They are often stored very differently than sensor values. Given that 
schedules are directly associated with evaluating proper equipment 
operation there is a need to be able to represent schedules for use with 
analytic rules. 

Another important use is in calculating true energy costs with the SkySpark Tariff Engine to make 
decisions on demand response actions or fuel source switching or other control actions. And, with 
SkySpark’s ability to issue commands, it can act to supervise schedules in connected systems. 

SkySpark’s Schedule App enables users to define schedules to replace or add to the schedule 
information available from their control systems. The all-new Schedule App provides a quick easy way 
to define schedules in a graphical format.  Additional features include: 

• The ability to assign a color to each item and view color either by item or by value.
• A new schedule rule that allows you to easily match dates based on the "closest weekday".

This rule is useful in cases where you need a holiday to be observed on the closest weekday if
it falls on a weekend. Many tariff schedules specify holidays that follow this kind of rule.

New Schedule App –
Define Schedules and Supervise 
External Systems 



SkyFoundry Open 
Sources Core Software 
to Accelerate the IoT 
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WHY – Acquiring data from building systems, sensors and other smart devices remains one of the key 
challenges in applying analytics and moving to data-driven facilities. Gateway development is not easy. Often 
the companies with the best hardware development capabilities do not have deep experience with 
communication connectors and in the necessary web-technologies to bring data to higher level applications 
securely. SkyFoundry has extensive experience with both and software assets that have been proven in the 
field—many for as long as 10 years. This proven code is being open-sourced to help accelerate the 
development and reduce the cost of creating IoT devices for the built environment. 

Haxall is an open-source software framework designed to streamline the process of building IoT data 
products—both hardware and software. It includes a core subset of proven SkyFoundry code that 
addresses critical functions needed to connect to devices and equipment systems, normalize their data, 
and make it available to other applications in open standard formats. 

Haxall provides the software functions to communicate with external devices, capture semantic tagging at 
the edge, and communicate with external applications. It is powerful enough to run sophisticated 
applications at the edge or use it as a gateway to bring IoT data to cloud-based applications. 

What Does Haxall Include? 

Full Haystack 4 support. Haxall is bundled with SkySpark’s full suite of Haystack APIs. This includes a rich set of APIs 
to model, encode, and query data using the Haystack 4 ontology. 

Folio. SkySpark's revolutionary Folio database technology is at the heart of the Haxall platform. Folio is built 100% 
around the Project Haystack data modeling standard. Everything is stored as native Haystack “dicts” and queried 
using Haystack filters. Folio provides seamless integration with persistent and transient real-time tags making it a 
truly unique design to build IoT applications. 

Axon. Haxall includes the Axon functional scripting engine. Create scripts to onboard, query, and transform your 
Haystack data using a rich library of hundreds of functions. The Axon function library has been leveraged for more 
than a decade to streamline working with Haystack data. 

Haxall Daemon. A complete runtime called the "Haxall Daemon" is provided to quickly get your IoT applications up 
and running. The Haxall Daemon comes with "batteries included": tools to create new databases, built-in user 
management and authentication, a webserver with full support for the Haystack HTTP API, dynamic module 
management, and an Axon shell for remote management. In addition, Haxall provides runtime support for both the 
Java VM and JavaScript environments. 

Connectors. Haxall includes a connector framework to acquire data from external devices and normalize diverse IoT 
protocols into the Haxall ecosystem. A suite of ready-to-use connectors is provided as open-source 
including Haystack HTTP API, MQTT, Modbus, oBIX, SQL, and Sedona Sox. An in-memory trending engine is 
included to historize connector data into time-series data. Haxall also includes an Arcbeam™ module that provides 
seamless connection of Haxall devices into SkyFoundry’s SkySpark software. 

How Haxall Helps Accelerate the BIoT. Haxall streamlines development and reduces the cost of building IoT data 
acquisition devices by providing proven software components. Haxall is available as open-source under the widely 
adopted Academic Free License ("AFL") v. 3.0 https://opensource.org/licenses/AFL-3.0. 

The initial release of Haxall Is Available Now on GitHub 

https://haxall.io/
https://opensource.org/licenses/AFL-3.0
https://github.com/haxall/haxall


WHY – The Python programming language has emerged as the “go to” favorite 
for implementing machine learning (ML) and many data scientists in the industry 
have extensive experience implementing ML in Python. They look to use the toolset 
they are familiar with. 

With the latest release SkyFoundry integrates Python into SkySpark to take 
your machine learning applications to the next level. SkySpark now allows you 
to run Python code in a sandboxed Docker container and return the results 
back to SkySpark.  

To simplify use of the Python integration, SkyFoundry provides a default 
Docker image that has several common ML Python packages installed and 
ready to go (e.g. NumPy, Pandas, scikit-learn). 

We have also written an 
application note to show 
users how to switch over to 
Python from the original 
SkySpark mlExt which was 
based in the LBNL SMILE 
library. 

Where will your imagination 
and data science skills take 
you? With SkySpark your 
options are wide open. 

The Next Step in SkySpark 
Machine Learning – 
Python Support 

Issue No. 40 
 

Feb 2022 

SkySpark brings together sensor and equipment data, web-services data, historical 
data, analytic results, KPI’s, energy cost and more in a single platform and makes all 
data available to external applications via our open API. 

SkySpark - The Platform for 
Operational Data Analytics 

Connect – Includes BACnet IP, 
Modbus TCP, Obix, Haystack, 
SNMP, Sedona, OPC UA, MQTT, 
SQL, Nest, Ecobee, CSV import, 
REST API, and a connector 
development toolkit 

Collect - Store vast amounts of 
device data with SkySpark’s 
highly efficient Folio database 

Transform - Normalize data 
and relationships across diverse 
data sources 

Analyze - Automated analytics 
processes rules and algorithms 
on your data 

Present - Apps visualize your 
data & analytic results 

Deliver – Transmit data and 
issue commands to external 
applications via a variety of 
standard formats 

Meet Real-World Application 
Needs – All buildings are 
different. SkySpark combines 
full user programmability with 
an extensive library of over 500 
analytic functions, advanced 
math and now Python-based 
MML to enable you to meet 
diverse application needs  
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WHY – The story starts with SkySpark’s unique distributed architecture – the ability to distribute SkySpark nodes 
from the edge to the cloud to create a true distributed data and compute platform. When you have a distributed 
computing platform you need technology to manage the software in the individual nodes nodes and automatically 
share data records across nodes. 

The management of software modules in multi-node SkySpark systems is handled by our comprehensive 
Provisioning tools. Cloning adds the ability to share data records across distributed nodes seamlessly and 
automatically. 

Cloning enables simple, efficient replication of individual records between projects over an Arcbeam cluster. 
Once a “clone set” is defined those records will automatically be replicated into projects and kept synchronized. 
Cloning provides a very simple mechanism to share functions, apps, views, and templates across projects. 
Example, having a central standard library of analytic functions and sharing them across a multi-node system. 
All updates and changes are automatically shared through the Cloning feature. 

Cloning Records Across 
Distributed SkySpark 
Systems – Advancing 
Edge-to-Cloud Compute 

WHY – Integration with Enterprise level user management systems is an essential requirement for centralized 
management of user accounts and security permissions in large scale applications. Two widely used protocols for 
integration with enterprise identity providers are LDAP (Lightweight Directory Access Protocol) and SAML (Secure 
Assertion Markup Language). LDAP provides a Single Login experience so users can login to SkySpark using the 
same username and password they use for all enterprise applications. SAML provides Single Sign On (SSO) so once 
users are logged in to their identity provider, they don't even have to type their credentials into SkySpark providing 
a more seamless experience. 

In 2021 we fully released our SAML-based SSO feature for SkySpark. We also added numerous enhancements 
to SkySpark’s remote user management capabilities providing more flexibility for management of user records 
via LDAP or SAML. Now it’s possible to have the enterprise user management system provide authentication only, 
with authorization (role, access filters, etc.) controlled in SkySpark, OR the enterprise system can manage and 
update authorization dynamically. It’s also possible to use a combination of these techniques where some 
authorization parameters are configured in SkySpark while the enterprise system sets other authorization 
attributes. The enhanced flexibility simplifies enterprise integration and avoids changes to the existing centrally 
managed user database. 

SAML-based SSO (Single Sign On)
and LDAP Enhancements 
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One of the most exciting events of 2021 was the return to an in-person 
SkyPosium for the SkyFoundry community.  SkyFoundry opened the event with 
a general session where we introduced many of the new advances highlighted in 
this newsletter, a preview of our roadmap, and tech sessions for developers.  

As always, major portions of the program were delivered by the community 
who presented case studies and new applications. We recorded all of the 
sessions for those who could not join us in person and published all of the 
content on our support site. Here is a quick view of the program: 

The event also included a vendor 
showcase that provided attendees 
with the opportunity to meet with 
companies that offer complementary 
products and services to the 
SkyFoundry community. 

Plans are already underway for 
SkyPosium 2022 – Stay Tuned! 
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SkyPosium 2021 
– A Quick
Look Back
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Learn More About SkySpark® 
and How to Apply the Industry-
leading Data Analytics Solution 

to Your Application 

Join us for a comprehensive 
demonstration webcast 

Find our calendar of upcoming sessions and 
other events here: 

https://skyfoundry.com/calendar 

Or contact us at: info@skyfoundry.com 
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