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When each point is 
tagged correctly, the 
performance of the 
whole building or 
the whole building 
portfolio can 
emerge via data 
analytics.

Why Tag?



For Building Owners:
- Why pay for the work of tagging? 
- Why adopt a standard ontology?
- Where and when will the payback come?

AGENDA:  Questions to be Answered



For Systems Integrators:
- How can tagging expertise lead to better 
relationships with customers? 
- How can it help to build and future-proof 
your business?



For the Whole Ecosystem:
- Why are ASHRAE, the 
DOE, and National 
Research Laboratories so 
involved in the work of 
semantic tagging 
standardization? 



Diverse Integrations Present Challenges



Tags and Relations Enhance Data Integration
Metadata adds queryable definition to data,  apart from entity 
naming and database structure



Tags and 
Relations Enable 

Scalable 
Deployments

Tag-Based Graphics

Data Querying For Optimizations Niagara Analytics Based FDD



Why an Ontology?
• Apply structure to unstructured and messy point data
• Make building data machine-readable for applications
• Create a rich data model about a building

UnOcc_Cool_Stpt

78°F

80°F 70°F

Unoccupied Zone 
Temperature Cooling 

Setpoint

Unoccupied Zone 
Temperature Cooling 

Setpoint

Unoccupied Zone 
Temperature Cooling 

Setpoint

Who?

Which room?
W hich zone?
W hich floor

Where?

What equipment is 
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Project Haystack’s Objectives
• Create a validation framework for Haystack semantic models 
• Establish a public repository for the ”Specs”
• Deploy a certification/accreditation system for semantic 

interoperability
• Provide associated open-source tools
• Project Haystack Leading DoE’s Funded Project 2021-2025



What is Xeto?
A new facility called XETO (eXtensible Explicitly Typed Objects)—part 
type system, part template system, part query language, part API

• Type system for data based on "Specs"
• Simple TypeScript-like text format
• Validate Haystack models
• Templates to build models (unitary controllers)
• Share in a cloud-based community repository
• Path to Interoperability with Brick (RDF, SHACL)



Semantic Model Validation Engine
• Building owners and others will have 

confidence knowing how their building 
is tagged and what requirements are 
met

• Demarcating the tagging process will 
create tagging specialist that will be 
expert at modeling buildings without 
having to know all aspects of the entire 
system.

• Validation methodology will dramatically 
increase the clarity and quality of 
implementations

• Associated tools sets will increase speed 
and lower costs of implementations



WHAT IS OAP?

• Ontology
• Data about the data (meta data)
• Standard set of entity definitions and attributes
• Standard set of relationships between entities

• Alignment 
• Roots in Project Haystack
• Translatable to other building metadata schemas

• Project
• Open-source, living, evolving standard built with internal and 

external contributions



ASHRAE standards and guidelines for 
digitization and interoperability

• Standard 135 (BACnet)
• Communication protocol
• Does not specify meaning of the data

• Guideline 36
• Best-in-class sequences of operations
• Not digitized (300+ page word document)
• Very complex

• Standard 231P
• Language to codify sequences in vendor-neutral format
• Vendors can import and translate from open-source code

• Standard 223P 
• Semantic Model
• Representing detailed equipment layout, compatible with 

Haystack and Brick



DOE-supported tools



• Tag in the BMS or Tag in the 
Overlay?  Does it matter?

• Tag with confidence in eventual 
interoperability, ease of translation, 
between semantic modeling 
standards?

• Tag sufficiently, i.e. a ‘sufficient’ 
model is one that contains enough 
information to support the class of 
applications required by the end-
customer (today and tomorrow)

State-of-the-Art and
Best Practices in 
Semantic Tagging for
Smart Buildings today?



Can you get a bot to do the tagging 
for you?  How soon can we expect 
that? What are the obstacles?

Will AI solve all 
problems?



Questions?
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