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United States intellectual property and privacy rights

< The Constitution and its r“”““. PR T — I{T\
Amendments i “’“\‘QEOW it i
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. promote the progress of science and
useful arts, by securing, for limited
times, to authors and inventors, the
exclusive right to their respective
writings and discoveries.” — Article 1,
Section 8

= The right of privacy against
unreasonable searches and seizures by
the government — Fourth Amendment

= The right against self-incrimination, bl
which justifies the protection of private i
iInformation — Fifth Amendment e
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Constitution of the United States. NARA. Public domain.
https://en.wikipedia.org/wiki/File:Constitution of the United States, page 1.'
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https://en.wikipedia.org/wiki/File:Constitution_of_the_United_States,_page_1.jpg

Consensus standards policies

< U.S. government policies related to

= Use and development of voluntary

CIRCULAR NO. A-119 Revised consensus standards.
= Standards conformity assessment.

MEMORANDUM FOR HEADS OF EXECUTIVE DEPARTMENTS AND AGENCIES

SUBJECT: Federal Participation in the Development and Use of Voluntary Consensus Standards and

in Conformity Assessment Activities

Revised OMB CircularA-119 establishes policies on Federal use and development of voluntary
consensus standards and on conformity assessment activities. Pub. L. 104-113, the "National
Technology Transfer and Advancement Act of 1995," codified existing policies in A-119, established
reporting requirements, and authorized the National Institute of Standards and Technology to
coordinate conformity assessment activities of the agencies. OMB is issuing this revision of the Circular
in order to make the terminology of the Circular consistent with the National Technology Transfer and
Advancement Act of 1995, to issue guidance to the agencies on making their reports to OMB, to direct
the Secretary of Commerce to issue policy guidance for conformity assessment, and to make changes
for clarity.

National Technology Transfer and Advancement Act, OMB
Circular A-119
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https://www.nist.gov/system/files/revised_circular_a-119_as_of_01-22-2016.pdf

Cultural heritage

< Officially there is no U.S. culture department

US Department of Interior Library of Congress
< Manages largest museum system < Not officially the U.S. national library but
% 73 million+ objects often assumes this role
< 86,000 linear feet of archives < Primary mission is to research inquiries for

members of Congress

4
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Types of data and information standards organizations in the United States

Type of Organization Examples
National Institute of
N H Standards and Technology
LIBRARY U.S. Department of Commerce

Government agencies lIBnnn
OF CONGRESS

Membership non-profits . Dublln COre NISD
& Research Institute

Industry trade associations
/psemr

Private non-profits



https://www.nist.gov/
https://www.loc.gov/
https://www.niso.org/
https://www.siia.net/
https://www.dublincore.org/
https://www.semi.org/en
https://www.getty.edu/research/tools/vocabularies/

OF CONGRESS

ALTO
LoC haS been a glObaI Ieader AudioMD and VideoMD e
c c c . c . BIBFRAME (Bibliographic Framework Initiative)
In bibliographic description, 0Ol Contextue! Query Language)
. CRS Legislative Subject Terms
CO ntro | | ed VO Cab u I ar | es . an d EAD (Encoded Archival Description)
L. . . Ethnographic Thesaurus (AFSET)
- Extended Date/Time Format (EDTF)
C I aSS Ifl Catl 0 n al | eSS en tl al Guidelines on Subject Access to Works of Fiction, Drama, etc. (GSAFD)
150 638-2 (Registration Authority)
CO m p O n en tS Of referen Ce 150 6359-5 [Registration Authority)
d t 150/DI5 25577 (Maintenance Agency)
a- a-- Library of Congress Genre/Form Terms [LCGFT)
. . Library of Congress Medium of Performance Thesaurus (LCMPT)
<+ Resource description formats Library of Congress Subject Headings (LCSH]
L . MADS (Metadata Authority Description Standard)
< Digital library standards MARC 21 formats
MARCKML
.:. |nf0 rm atl on resource retrleval METS (Metadata Encoding & Transmission Standard)
MIX [NISO Metadata for Images in XML)
p rotoco | S MODS (Metadata Object Description Standard)
Moving Image Genre-Form Guide (MIGFG)
< Information resource retrieval PREMIS [Preservation Metadata)
Radio Form/Genre Terms Guide [RADFG)
stan d ard S Rare Books & Manuscripts Controlled Vocabularies
SRUSSREW [Search and Retrieve URL/Web Service]
< Controlled vocabularies TextMD (Technical Metadata for Text)
Thesaurus for Graphic Materials (TGM)
VRA Core
Z39.50
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https://www.loc.gov/

National Institute of
Standards and Technology
U.S. Department of Commerce

STANDARD REFERENCE Q STANDARD REFERENCE
MATERIALS DATA
< Accurate analysis methods, to < For scientific disciplines including
calibrate measurement systems = Atomic and molecular physics
= Chemical and crystal structures
= Fluids
= Material properties

NIST TREC has been instrumental Biotechnology

In facilitating development of Optical character recognition
automated categorization of text .

and image content.
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https://www.nist.gov/

Text REtrieval Conference (TREC) https://trec.nist.gov/

< Ongoing series of workshops
focusing on different information
retrieval (IR) research areas.

< Cosponsored by NIST and
Intelligence Advanced Research
Projects Activity (IARPA)

< Data sets include
= Legal

Medical

Chemical

Genomics

Taxonomy Strategies The business of organized information

Text REtrieval Conference (TREC)

.lo encourage research in information retrieval
from large text collections.

0 ;
e Other
Publications Evaluations
Information 3%%%7 Frequently
for Active ' .f‘f-:;g?-"?' v Asked
Participants % ‘ﬁiI L P Questions
Tracks Data
Past TREC Contact
Results Information



https://trec.nist.gov/

Dublin Core

< Dublin Core is a widely used
schema for describing web content,
using RDF vocabularies, packaged
In application profiles.

< Qriginated at an OCLC workshop,
and hosted by OCLC until 20009.

Dublin Core has become the de
facto standard for digital content
description in the public web and
on private commercial clouds.

< Internet Engineering Task Force
standard RFC 5791 (2010)
Encoding Dublin Core Metadata in
HTML

< ANSI/NISO Z39.85-2012 The Dublin
Core Metadata Element Set

% 1SO 15836-1:2017 Core Elements

< 1SO 15836-2:2019 Properties and
Classes


https://www.dublincore.org/

NISO

< Develops, maintains and publishes
technical standards related to
publishing, bibliographic and library
applications.

NISO has been instrumental In
promoting foundational library
standards to enable information
description and protocols for
sharing bibliographic information
systems and services.
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Z39.2-1994 (R2016): Information Interchange
Format

Z39.5: Abbreviation of Titles in Periodicals
Z39.7-2013: Information Services and Use

Z39.19-2005 (R2010): Guidelines for
Monolingual Controlled Vocabularies

Z39.29-2005 (R2010): Bibliographic
References

Z39.50-2003 (S2014): Information Retrieval
Z39.83-2012: NISO Circulation Interchange
Z39.84-2000: Digital object identifier (DOI)
Z39.85-2012: Dublin Core

Z39.86-2005 (R2012): Digital Talking Book
Z39.87-2006 (R2017): Digital Still Images
Z39.88-2004 (R2010): OpenURL
Z39.93-2014: Usage Statistics Harvesting
Z39.96-2015 JATS: Journal Article Tag Suite
Z39.99-2017: ResourceSync Framework
Z39.102 -2017: Standards Tag


https://www.niso.org/

%The Getty Research Institute

%% Art & Architecture J.__ Getty Iconography < Getty Vocabularies are available as
Thesaurus (AAT)® L% Authority (IA)™ . )
e Linked Open Data, XML, Relational
Tables, and through APIs.
5'4"5 Categ_ori_es for the o ]
oA ey T e S T e o *+ Components for community based
(TGN)® terminology management
_ = Editorial guidelines
ji  Cultural Objects Name i jion List of Artist . -
.o Authority (CONA)® i@ Names (ULAN)® = Training materials

Authorized contributors

International Terminology Working
Group

Getty Vocabularies are widely used
as the basis for semantic
Interoperability in the culture
sector.



https://www.getty.edu/research/tools/vocabularies/

/psemr

< Industry association representing
electronics manufacturing and

design supply chain. < More than 1,000 standards and
+ Location: Milpitas, CA, USA (Silicon guidelines related to all aspects of
Valley) automated fabs including:
= Documentation & training

= Terminology
= XML

The ability to communicate
documentation so that equipment
can be used and maintained is
critical for the economic viability of
manufacturing and other sectors.

Taxonomy Strategies The business of organized information


https://www.semi.org/

% Trade association for the
entertainment, consumer and
business software industries.

Effective intellectual property
policies are critical to economic
viability of creating information
products and services.

m Software & Information Industry Association

< Public policy
= [ntellectual property protection
= Privacy and data security

< Advocacy

= Data driven innovation (business
intelligence, data analytics, big data)

= Al and automation (future of work, ethics,
fairness)
< Best practice recommendations
= Derived data products
Usage of data
Service levels
Billing and invoicing
Contracts
Vendor scorecards


https://www.siia.net/
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Standardization in relation to information management, publishing,
reference data, and semantic interoperability

Standards Types Publish | Ref Data -
Interop

Vocabularies, schema, protocols /
NIST TREC  Data sets v v
DCMI Vocabulary, schema, encoding v v v v
NISO Schema, vocabularies, protocols v v 4 v
Getty Vocabularies, schema, tools v v v v
SEMI Documentation, terminology, schema v 4 4 v
SIIA Best practices, briefs, whitepapers v v
Glossary = Information Management. The process of

= Vocabulary. Away to organize knowledge for retrieval including collecting, managing, preserving, storing and

value sets and schema labels. delivering information.
= Schema. Description of how to model real world entities as = Publishing. The activity of making information and other

objects in a database. content publicly available.
= Protocol. A system of rules that allow two or more entities to » Reference Data Management. The process of managing

effectively communicate. classifications and hierarchies across systems.
= Encoding. The process of converting data from one form to = Semantic Interoperability. The ability of computer systems to

another. exchange data with unambiguous, shared meaning.



Standards activity drivers

< Standards have an economic impact on operations.

= GDPR — Most large US companies with EU operations comply or aim to comply with the General
Data Protection Regulation (GDPR).

= |SO/IEC 2700 family of standards to keep information assets secure.

< Standards or best practices have emerged at the right time and become widely adopted
= Dublin Core is the de facto standard for web content description.

< Standards that facilitate data interchange

= EpML (Financial products Markup Language) by the International Swaps and Derivatives
Association (ISDA) enables business-to-business over-the-counter financial derivative transactions
online by following W3C standards.

= SKOS (Simple Knowledge Organization System) and OWL (Web Ontology Language) for concepts
and relationships are enabling standards for semantic interoperability.



https://gdpr-info.eu/
https://www.iso.org/isoiec-27001-information-security.html
https://www.iso.org/standard/71339.html
https://www.fpml.org/
https://www.w3.org/2004/02/skos/
https://www.w3.org/OWL/
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What is a knowledge graph?

< Representation of an organization’s
knowledge assets, content, and
data—people, places, documents,
multimedia, data, etc.

Q
-

e
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What is a Knowledge Graph?

&

< Representation of an organization’s
knowledge assets, content, and
data—people, places, documents,
multimedia, data, etc.—and how these
things are related to each other.

A

¥

THINGS with
RELATIONSHIPS!
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What is a knowledge graph?

/7

< Framework that
= Defines the things — people, documents, data, multimedia, etc. O

— Classes of things m
— Subclasses of things z
= Defines properties to describe a class of things or a subclass of things, ex: Name

= Defines relationships between the things or between the classes and subclasses

O—[ Created ]—@

< Typically, this is an ONTOLOGY that defines classes for the things, properties for the things,
and relationships between the things.

< Knowledge Graph = an ontology + instances

Taxonomy Strategies The business of organized information



Metz, France
Knowledge Graph = 11
Ontology + Instances
Talked About
Has work location
[ Nancy, France @

A
Lives in
THINGS with
‘ R

Nov 2020 sales ]
Report

=

Executive
Presentation

Created
RELATIONSHIPS!

2020 Sales Reports ]

[ Enterprise Cloud
Storage
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Same concept, two knowledge graphs — Fluid Dynamics

PhySH - An ontology for the physics Google knowledge graph for the
domain same concept

'@ PhySH - Physics Subject Headings

Browse About Feedback .
GO gle fluid dynamics X U e}
Q Al [ videos [E Images F Books [ News i More Settings  Tools
Browse PhYSH About 294,000,000 results (0.63 seconds)
DISCIPLINES ; Fluid F
Acceierstors & Beams Search dynamics
‘Atomic, Motecular & Optical -
Biological Physics Research Areas Phys T A
Condenzad Matter & Materials Qverview
Aerodynamics Astrophysical fluid dynamics Biological fluid dynamics Examples About
Gravitation, Cosmalogy & Cavitation X Books In physics and engineering, fluid dynamics is a subdiscipline of fluid mechanics that describes the X -
Astrophysics Boundary layers 1o =l TErIEDE Compressible flows flow of fluids—liquids and gases. It has several subdisciplines, including aerodynamics (the study of In physics and engin| bdiscipline of fluid
Interdiscipinary Fhysics STTEEEE S - R — Types air and other gases in motion) and hydrodynamics (the study of liquids in motion). mechanics that descs ids and gases. It
Networks -2 maore relatd conodpre « Drops & bubbles ©mare e » ) has several subdisciplines, including aerodynamics and
\onlines: D . « Turbulence » Compressible boundary Practice problems en.wikipedia.org » wiki » Fluid_dynamics hydrodynamics. Wikipedia
onlinesr Dyrics . Flow instabiliy layers Fluid dynamics - Wikipedia
Muclear Physics calculators Model o
Panticles & Fieids Drop & bubble phenomena @ About Featured Snippets M Feedback
Physics Education Research . ~ . . Videos Principles o
- ) Convection ~1ma ted concepts Electrokinetic flows
Piasma Physics History People also ask Feedback
o = Drops & bubbles
Polymers & Soft Matier ~1more related concepts . . . .
Quantum Information T - Fluid flows (defunct) People also sear. What is difference between fluid mechanics and fluid dynamics? v
Setistical Fhysics. 7 Ll » People also search for »
Flows in porous media Granular flows What are the 4 properties of fluids? v
SHOW MORE < share
Flow instabilit gall ted concepts SR EEE Why is fluid dynamics so hard? v
# Include all refated concapts ow instability z :
« Porous media = Granular packing
Inchude il namower coneapls -3 more relsted conospts « Granular malesials What are the different types of fluid flow? e
» Turbulence
« Boundary layers . . . Hydrostatics Aerodyna. Thermody . Dynamics
WL Geophysical fluid dynamics Top results
+ Complex fluids Magnetohydrodynamics
R www.livescience.com » 47446-fluid-dynamics -
. . . r~
T R T __L,rr H.’_)’“Ffmf_/__‘_,f"" ey Bt i e, T Ty A I I P e, e S, e
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https://physh.aps.org/browse?facetIds=Research%2520Areas&disciplineIds%5B%5D=Fluid%2520Dynamics
https://www.google.com/search?q=fluid+dynamics&rlz=1C1CHBF_enUS762US762&oq=fluid+dynamics&aqs=chrome..69i57j0l2j46j0l6.3039j0j4&sourceid=chrome&ie=UTF-8

Types of knowledge graphs

Knowledge base

Social network

Data catalog

Combinations

Repository of structured and
unstructured information.

Social structure determined by the
interactions between individuals,
groups, and organizations.

An organized inventory of the data
assets in an organization.

Combinations of content.

Discover and manage resources so they can
be used to reason about and draw
conclusions about the world.

|dentify patterns, locate influential entities, and
examine network dynamics.

Discover, use, interpret, and govern
data entities.

Combinations of goals.



Common uses for knowledge graphs

Enhanced search results Google

Personalized search results Facebook, Google
Entity linking Amazon

Recommender systems Amazon, Netflix, Spotify
Ad targeting Google, Facebook
Enhanced data analytics Any business

Taxonomy Strategies The business of organized information



There are not a lot of knowledge graphs available off the shelf
but there are many ontologies available (think framework)

New: BARTOC Federated Asynchronous Search Tool About BARTOC Contact Top-rated content Recent content

——_--------
-

" = ~<
S
\
BAR TOC., )
org)
Basel Register of Thesauri, Ontologies & Classifications Y4
P4
' d
\
S
Sea - - -
S e o™
Browse
DDC EuroVoc Language
<Any> v <Any> v <Any> [V
- - G &b an -
Pl 'RDS Types Vocabulary S~ « Location Format
\
A -~ ontology '\I <Any> v <Any> v

- -
e

l’-----s

'\ 704 records found /

EdroVoe ™

e A A, e /‘ . EuroVoc is.a miﬂlingualhmwisdnﬂua ry thesgumssscoypei ng_tlle:fyiuilie_s of jiee Sblathe Ewcopean Resliamengy™a pacticular,|t canigims tefaee= 25 ELL BoguasasBulaasian, ., o o %, sesas sestatenm

Taxonomy Strategies The business of organized information


https://bartoc.org/en/browse?shs_term_node_tid_depth=All&shs_term_node_tid_depth_1=All&shs_term_node_tid_depth_2=All&shs_term_node_tid_depth_3=2&shs_term_node_tid_depth_4=All&field_format_tid=All

Commonly used public knowledge graph data resources (for instances)

Knowledge Graph

DBpedia Cross-domain Wikipedia

Wikidata Cross-domain Wikipedia, (Metaweb Freebase)
Google Knowledge Graph Cross-domain Web data

Facebook Entities Graph Cross-domain Wikipedia, Facebook data

The Linked Open Data Cloud Cross-domain Various

Qingyu Guo, Fuzhen Zhuang, Chuan Qin, Hengshu Zhu, Xing Xie, Hui Xiong, and Qing He. “A Survey on Knowledge Graph-Based
Recommender Systems.” arXiv:2003.00911 [cs.IR] Last checked 10/31/2020
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https://wiki.dbpedia.org/
https://www.wikidata.org/wiki/Wikidata:Main_Page
https://lod-cloud.net/
https://arxiv.org/abs/2003.00911

Standards are the foundation for knowledge graphs

RDF (Resource Description  Protocol Standard model for data interchange on the web based on

Framework) triples and persistent identifiers (URIS)

RDES (Resource Description Schema Set of classes with properties for the description of ontologies,

Framework Schema) e.g., a representation of the Dublin Core metadata terms, or
SKOS vocabularies.

Dublin Core Vocabulary Fifteen properties (metadata elements) used to describe
resources.

SKOS (Simple Knowledge Vocabulary Used to represent, publish and use thesauri, classification
Organization System) schemes, taxonomies, subject-heading systems, or any other
type of structured controlled vocabulary as linked open data.

OWL (Web Ontology Vocabulary Knowledge representation language for describing taxonomies
Language) and classification networks.

Linked Open Data (LOD) Protocol Use of RDF and URIs to interlink structured data on the web.

SPAROL (SPARQL Protocol Protocol Query language for triple databases called triple stores.
and RDF Query Language)



https://www.w3.org/RDF/
https://www.w3.org/TR/rdf-schema/
https://www.dublincore.org/specifications/dublin-core/dcmi-terms/
https://www.w3.org/2009/08/skos-reference/skos.html
https://www.w3.org/TR/owl2-overview/
https://www.w3.org/TR/sparql11-query/

Summary

This icon is licensed as Creative Commons CCBY



Questions

< Joseph A. Busch, (415) 377-7912, [busch@taxonomystrategies.com

‘ENDORSE.

THE EUROPEAN DATA CONFERENCE ON REFERENCE DATA AND SEMANTICS
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> American National Standards Institute (ANSI). “Overview of the U.S. Standardization System: Understanding
the U.S. Voluntary Consensus Standardization and Conformity Assessment Infrastructure.”
https://www.standardsportal.org/usa_en/standards system.aspx

Dublin Core Metadata Initiative. https://www.dublincore.org/

Financial products Markup Language (FpML) https://www.fpml.org/
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Library of Congress. https://www.loc.gov/

National Information Standards Organization (NISO). “What is NISO?” https://www.niso.org/what-we-do
National Institute of Standards and Technology (NIST). Standards.gov. https://www.nist.gov/standardsgov

Office of Management and Budget. Circular No. A-119 Revised. “Federal Participation in the Development and
Use of Voluntary Consensus Standards and in Conformity Assessment Activities.” (February 10, 1998)
https://www.whitehouse.gov/wp-content/uploads/2017/11/Circular-119-1.pdf

SEMI. https://www.semi.org/en

Simple Knowledge Organization System (SKOS) https://www.w3.0rg/2004/02/skos/

Software and Information Industry Association (SIIA). “About SIIA.” https://www.siia.net/About/About-SIIA
US Department of Interior. Interior Museum Program. https://www.doi.gov/museum

Web Ontology Language (OWL) https://www.w3.org/OWL/

Wikipedia. “Library of Congress.” https://en.wikipedia.org/wiki/Library of Congress
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DCMI Metadata Terms. https://www.dublincore.org/specifications/dublin-core/dcmi-terms/.
OWL 2 Web Ontology Language. https://www.w3.org/TR/owl2-overview/.

Qingyu Guo, Fuzhen Zhuang, Chuan Qin, Hengshu Zhu, Xing Xie, Hui Xiong, and Qing He.
“A Survey on Knowledge Graph-Based Recommender Systems.” arXiv:2003.00911 [cs.IR]

PhySH — Physics Subject Headings. American Physical Society. https://physh.aps.org/.
RDF. https://www.w3.0rg/RDF/.
RDF Schema 1.1. https://www.w3.org/TR/rdf-schemal.

SKOS Simple Knowledge Organization System Namespace Document - HTML Variant.
https://www.w3.0rg/2009/08/skos-reference/skos.html.

SPARQL 1.1 Query Language. https://www.w3.0org/TR/sparqgll1l-query/.
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