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Agenda

• What is the value proposition?
• Which modeling standard? Haystack? Brick?
• How to add tags and relations efficiently



Hierarchy Use Cases



Hierarchies – Flexible Navigation

• Relations can be utilized to develop functional navigation 
based on physical layout in the building, systems, schedules, 
etc.

• Multiple navigation hierarchies can be assigned to the same 
user.

• Provides history grouping for Web Charts, Niagara Analytics 
and other features.



Hierarchies – Niagara Relations



Hierarchies – Haystack Relations



Hierarchies – Schedule Relations



Hierarchies – History Groupings



Graphic Use Cases



Graphics – Fault Tolerant Design
• Slot path variations between stations.
• Engineering changes such as renaming points, renaming 

ancestors in the slot path, or moving components.



Graphics – Fault Tolerant Design
• Inconsistent naming conventions.
• Not enforcing project specifications and standards.



Graphics – Related Data
• Using slot path bindings to related data often require unique 

Px views with absolute ords.



Graphics – Related Data
• Relations support more complex hyperlinks with relative Px 

files to schedules or other related equipment.



Analytic Use Cases



Analytics – Rollup & Value Bindings



Analytics – Baseline Comparison



Analytics – Charts & Reports



Analytics – Charts & Reports



Analytics – Fault Detection Algorithms
• Single source for fault detection logic.
• Flexibly applied to many components in the station.
• Robust alarming when combined with control points and 

alarm extensions.



Analytics – Web API
• API requests utilize data model



Modeling with 
Haystack



Haystack

• Started in 2011
• Project Haystack formed in 2014: project-haystack.org



Haystack 3

• Flexible set of simple tags
• Some point tag groupings
• Site-Equip-Point structure
• Could be applied inconsistently

tags.csv ahu.txt



Haystack 3

• Requirements in 
documentation

• ahu, equip, hvac
• rooftop, elecHeat, 

dxCool
• Not built into the 

model



Haystack 3 Dictionary

• Create tags/relations based on a customized tags.csv
• Add columns for smart types (IdTag, UnitTag) and tag rules
• Create tag groups based on equip txt files
• Add smart siteRef and equipRef relations



Haystack 4

• Started around 2019
• Structured set of defs
• Site-Space-Equip-Point structure



Haystack 4



Haystack 4 Dictionary

• Use standard, unaltered defs.json and protos.json files
• Tags/relations
• Tag rules based on def structure
• Tag groups based on conjuncts and protos
• Extra Niagara json for more tag rules and smart relations
• Can use updated json files as Haystack 4 evolves



Haystack 4 Dictionary



Haystack 4 Smart Relations
Solid line is manual relation, dashed is implied relation

Site Floor 1 Room 101 AHU 1

Discharge Temp 
Sensor

siteRef

siteRef

spaceRef equipRef



Haystack 5

• Introduced in 2025
• Xeto: github.com/Project-Haystack/xeto
• Community contribs: github.com/Project-Haystack/xeto-cc
• Device templates



Haystack 5
xeto-cc/blob/main/src/xeto/cc.siemens.apogee.tec/specs.xeto



Haystack 5 Dictionary?

• Should use a standard, unaltered xeto.json
• Should use an updated json file as Haystack 5 evolves
• Probably need extra Niagara info
• Should include community contributions



Haystack 5 Templates?

• Niagara templates based on community contributions
• Drop in, enter device address: tags and proxy exts configured



Modeling with
Brick



Brick

• Started in 2016
• brickschema.org
• Merged with RealEstateCore in 1.4.0 (Apr 2024)
• RDF/SHACL
• Classes like Haystack defs



Brick



Brick
brickschema.org



Brick Dictionaries

• Use Apache Jena to load brick.ttl
• Library is too large to run on the station
• Generate tag dictionary json files for import
• Brick: class → tag group w/ class tag
• Variations

• BrickHasTagsOnly: ~Brick + tags
• BrickSubclassesOnly: different tag group tags



Brick Dictionaries

• No automatic relations: only implied inverse relations
• For example, add “feeds” relation, get implied “isFedBy” relation

• Does not support SPARQL queries
• Does not support importing/exporting RDF data



ASHRAE 223p

• docs.open223.info
• Lower-level model
• Completed first public review in 2025



Brick  Haystack

• Imply Brick classes based on Haystack defs
• Or, vice versa
• Learn the model you use



Adding the Model



Adding the Data Model

• Niagara template with metadata
• Adding metadata in a template update
• Implied with tag rules
• Added directly with program objects



Questions



Brick and Niagara 4.14+

• Utilizes one smart tag, bk:id, which is applied to points.
• Utilizes one smart relation which implies an inverse relation 

for specific direct relations.
• Utilizes tag rules to handle some of inference and reasoning 

from the Brick ontology specification.
• Does not support SPARQL queries.
• Does not support importing/exporting RDF data.



Brick Inverse Relationships

Relationship Inverse Relationship

hasPoint isPointOf

hasPart isPartOf

hasLocation isLocationOf

feeds isFedBy

hasSubMeter isSubMeterOf

hasAssociatedTag isAssociatedWith

hasTag isTagOf

meters isMeteredBy

In all cases where we have subject relationship object, an equivalent 
statement is object inverse-relationship subject



Core Enhancements



Niagara 4.14

• Additional flexibility to create tag rules 
using Not rules and conditions.

• New rule implies n:alarmPoint marker 
tag when a control point has an alarm 
extension.



Niagara 4.15 – Relation Manager
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