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From a Hierarchical Classification 
to a Faceted Taxonomy

• Motivation and use cases
– PACS and how it was used
– Useful things we weren’t doing with PACS

• Methodology
– How we got to facets
– Tools and standards
– Building the Taxonomy
– Validation



PACS: 1975-2010
• Alphanumeric codes
• Strict (single-parent) hierarchy
• Incomplete and complex labels
• Some concepts repeated many times  

Semiconductors
61.43.Dq - Amorphous semiconductors, metals, and alloys
61.72.uj - III-V and II-VI semiconductors [61.72.U- - Doping …]
61.82.Fk - Semiconductors [61.82.-d - Radiation effects …]
64.70.kg - Semiconductors [64.70.K- Solid-solid transitions]
64.75.Qr - Phase separation and segregation in semiconductors
66.70.Df - Metals, alloys, and semiconductors [66.70.-f … thermal cond. …]
68.35.bg - Semiconductors [68.35.-p - Solid surfaces …]
68.55.ag - Semiconductors [ … Nucleation & growth of thin films …]
+ about 50 more instances (71.20.Mq, 71.20.Nr, 71.55.Cn, …
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The way we use(d) it

Journal editorial & publishing process
– Taxonomy term selection (indexing).
– Authors assigning topics to their submissions.
– Defining areas of responsibility and interest for 

editors.
– Assigning articles to APS editors.
– Referees describing their areas of expertise.
– Selecting referees to review articles.
– Assigning articles to journal sections.
– Statistical and article list reports by various 

subject criteria.



Use cases for the new taxonomy

• Support the publishing use cases
• Apply the new taxonomy to journal 

search/browse interfaces
• Applying it to other content

– Search across APS sites by topic
– Link journal articles and meeting abstracts

• Automated indexing would be nice, but not a 
high priority



Methodology
• Internal exploratory work (through 2013)

– Many interested subject matter experts
– Unhappy with existing alternatives
– No consensus on overall structure or tools

• November 2013: engaged Taxonomy 
Strategies as consultant
– Cross-organizational stakeholder interviews
– Prioritized use cases
– Analyzed search queries, existing classification
– Analyzed two- and three-word phrases from titles 

and abstracts



Facets emerge

• Clear need for keywords & key 
phrases, not numbers/codes

• Not just pigeon-hole an item in a 
category, but indicate relatedness 
to other items

• Relationships are multi-
dimensional:
– Materials, systems (what you’re 

studying)
– Phenomena, properties (why you’re 

studying it)
– Apparatus, theory, techniques (how 

you go about studying it)



Reviewed tools & standards

• Basic taxonomy/thesaurus capability:
– Concepts, relationships, alternate terms
– Search/indexing, query tools
– Support mapping of 1 scheme to another

• Support multiple users: web-based
• Keep things open, as simple as possible 

(encourage reuse – Linked Open Data?)
• Content indexing, term suggestions



By early 2014
• High level design

– Facets rather than single hierarchy
– Allows poly-hierarchy 

• SKOS (Simple Knowledge Organization 
System) –
– An open W3C standard

• PoolParty server
– Web based tool from Semantic Web 

Company
– Enforces SKOS rules
– Allows additional schemas

• Develop our own content indexing 
interface to integrate with existing 
services.



Building out the taxonomy
• Worked with subject matter experts:

– Entering detailed terms was easy
– Strong disagreement on overall structure

• Concern: hide terms not relevant for a discipline
• Taxonomy in the tool provided a great visual (much 

better than a spreadsheet)
• Leveraged Skype with screen sharing for collaboration



APS Taxonomy Version 2
• Discipline-specific sub-schemes, universal “facets”
• Subject coverage now – about 80%



Validating the taxonomy 

…

• Initial validation round with spreadsheet
– Small subscheme (Education Research)
– Results (10 users) took some effort to compile
– Several new term suggestions, overall consistent

• Web application for subsequent rounds
– Easily handles much larger concept schemes
– Automate reporting
– But still a work in progress…







Status - November 2014

• Continued input from subject-matter experts 
in many of the sub-schemes

• Validation testing, revisions expected
• Concept mapping under way (from PACS, 

journals, meeting categories)
• Next steps:

– IT work: content-concept relationships, user 
interfaces for indexing etc. (publishing use cases)

– Versioning and release schedule



Questions?
Arthur Smith

Email: apsmith@aps.org
Twitter: @arthursmith

Joseph Busch
Email: jbusch@taxonomystrategies.com
Twitter: @joebusch
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