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Proto-OKN Vision

* An interconnected network of public data to help power
the next wave of artificial intelligence exploration, while
addressing various societal challenges.

* [t would transform our ability to unlock actionable insights from
data by semantically linking information about related entities.

» Largest investment ever by NSF in the KG area (close to
$27M).

* Proto-OKN creates an open platform that benefits government
and non-government users alike, driving innovation and
collaboration.
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Where it came from

Convergence Accelerator
Track A: Open Knowledge Network

NSF Harnessing the Data Big Data Interagency Working

Final Report

Report of the National Security
Commission on Al. Recognizes the
need for OKN

Revolution Big Idea Group Workshop on OKN @ NLM 2019-2022
2017 Oct 2018 Sept 2019 Marcl: 2021
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March 2022 Sept 2022 March 2023 October

OPEN KNOWLEDGE
NETWORK ROADMAP:

POWERING THE NEXT DATA REVOLUTION

SEPTEMBER 2022

Proto-OKN Innovation Sprint, Feb-June 2022.
Design Workshop, June 2022,
OKN Roadmap Report, Sept 2022
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Gonvergenee.
Accelefator :

Spec;lal Issue of the Al
Magazine on OKN
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OKN Kickoff

Building the Prototype Open Knowledge
Network (Proto-OKN)



OKN Themes

* Theme 1s: focus on the application and use cases, not so much the
tech

* Theme 2s: focus on a common fabric architecture and supporting
Theme 1s.

* Theme 3: focus on education, training, outreach, and coordination

* Proto-OKN projects involve multidisciplinary teams consisting
of key constituents, e.g., end-users, data providers, industry
leaders, technical experts.
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OKN Projects (18 Projects)

Theme 2: FRINK

Theme 2: SPIDER
* Integrated Justice Platform - Criminal Justice Theme 3: EduGate

BioBricks-OKG — Biology & Toxicology

* DREAM-KG - Homelessness

* KG Warehouse for Neighborhood Information — Firearm Incidents

* Integrated Health and Justice for Rural Resilience - Social determinants of health and justice
* SUDOKN — Manufacturing supply chains

* CollabNet — Network of academic researchers

* Software Supply Chains — software development

* Connecting Biomedical information via SPOKE - biomedical

* Integrating Biomedical Insights with Social Determinants of Health — biomedical
* WEN-OKN — Water & Energy Nexus

* SAWGraph — Agriculture & Water

* Evaluation and Development of Climate Models —Climate

e Knowledge Graph Informing Soil Carbon Modeling — Agriculture

* Wildlife Management under Climate Change — Climate
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Kickoff Meeting on Oct. 17™ in Alexandria, VA .. Perfect Timing !!
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Proto-OKN and KGA

EduGate

Governance Technical Business () 2 Education Services

Working Group 1:

Working Group 2 diing, repository, <:| FRINK , SPIDER (OKN Fabric)
Working Group 3:
Working Group 4:
Working Group 5: .
g - . ., < :l Theme 1 projects
Working Group é:

Working Group 7:
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(g4 Supply and Demand Open Knowledge Network

Investigators:
O Dr. Farhad Ameri
O Dr. Srividya Bansal
O Dr. Hyuoonwoong Ko

O Dr. Binil Starly




Motivations and Significance

* There are 292,825
manufacturing facilities in the > PR ANMEEY £ 5
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* About 90% of them have less e - W S
than 100 employees. E RN A
e SMMs account for %75 of all US AR AR
manufacturing output.

Source: Homeland Infrastructure Foundation Level Data (HIFLD)

Despite their critical role in the US economy, Small and medium-sized
manufacturers (SMMs) are especially challenged with sustaining

operations. o _ o
One Reason: Limited access to accurate data and analytical capabilities
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SMM Risks

* Lack of access to accurate and reliable data and analytical
capabilities can expose SMMs to various risks:

* Market intelligence risk

e Sourcing risk

* Technology adoption risks

e Supply chain disruption risk
e Talent and workforce risk

* Visibility risk

e Regulatory compliance risk
* Strategic planning risk

* International trade risk

* Financial risk

m. A Futon Schoalsof November 9, 2023
Engineering
Arizona State University

’1,

ﬁm [

lﬁ

<L

““\---— i
_ AN
-

11



Project Objectives

 SUDOKN aims at democratizing access to publicly available
manufacturing data and maximizing its utility for SMMs by
proposing a three-pronged approach:

1. Develop a set of principle-based, accurately axiomatized, and reusable
ontologies.

2. Develop and deploy the tools and methods for collecting, ingesting,
validating, visualizing, and analyzing and manufacturing data

3. Use these tools and ontologies to develop and deploy an open
Manufacturing Capability Network (MCN) and other supporting
knowledge graphs from diverse datasets.
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Vision

 SUDOKN will become a shared and public body of manufacturing
capability knowledge that will evolve and expand through direct
participation of communities of users and domain experts.

* It will transform SMMs ability to unlock actionable insights from
data, bolstering their Ml =R 11l E-I={l1s"

Promote Interoperability and Common Data Culture in Manufacturing

In § years, SUDOKN’s manufacturing capability network

will contain manufacturing data for all manufacturing

businesses in the 50 states
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Collaborators Roles

1. Provide access to datasets
2. Provide use cases (related to supplier discovery, SC resilience, and capacity scale-up)
3. Contribute engineering time toward developing domain ontologies

4. Engage end users in testing and validation of the products

MANUFACTURING ®
N[SI' EXTENSION IO
PARTNERSHIP -

Industrial I F 1. Ontology development and validation methods/tools
Ontologies 2. Reference/mid-level ontology modules

Foundry
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Supply & Demand
Open Knowledge Network

SUD@&N

Manufacturing RFQs

Domain Knowledge

Commonsense ) )
Economic Indicators

knowledge
Other necessary Technology Trends

background &
contextual knowledge

Inventions

Public CAD datasets

US Import Data

Supplier Capability

Capacities

Performance history
(Quality, Delivery)

Human resources

Compliance History o L . SMMs’ websites
Engineering and Logistics services
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Architecture

Semantic Layer

Core KG ‘

Data Layer
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Top-Level Ontology (BFO)
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Manufacturing Capability Network
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Objects (nodes of the graph) s @

* Machines .
e Factories/Facilities M :

 Human (Operators, Engineers, Managers, etc) | ‘\Q .
* Companies 1{

- | o
* Locations )-o

" @
* Processes
. ® o
 Products '%
* CAD Models ;" g j(
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Mapping to Ontological Entities
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ABOUT US SERVICES CAPABILITIES INDUSTRIES WE SERVE QuUALITY CONTACT US

Machine
MACHINING SPECIALISTS WITH

A FULL RANGE OF CAPABILITIES

Astro Machne Works specalzes in custom machine building precision parts and reverse of Astro Machine Works with more than 30
years of experience as a leading custom machine bulder, will Mmeet o excesd even your Most exacting specificaions

Our oxpert engineers, professional machining speciadsts and motal wolding sorvice professionals recognize how time-sonsitive projects can be. and we arw committed 1o completing
your project accurately. on time and on budget. This apples 1o all aspects of our work from five-axis machining and CNC precision machining. 10 panel-wiring services, procision

ks
parts dovelopment and machine rebullding has Capability
v

At Astro Maching Works, we are prowd 1o be an Amedican manutacturing company 1ocused o0 providing exceptional quasty and vakie 1or ai of he Custom machine buliing, repai and

provides service

reDUIENG we do. ]

on pants machining and metal welding and fabrication services to

industries such as:

We have a custom machine shop dedicaled 1o bullding custom machinery and peowiding full machine repai, prec

& broad range of businesses. Our products are impeoving efficiencies and generating significant gains wordwide

Machining

L -
- Service

Reverse
Engineering
Service
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Proposed Framework

external public datasets
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Deliverables

MCN based on 30,000 manufacturers Beta
Fully axiomatized ontologies (rules and constraints)
Reasoning & inference models

Validated data curation, ingestion, and markup tools
Schema.org extension with manufacturing vocabulary
Fully functional query and visualization Uls

NLP pipeline & training datasets

Training Materials

Use case descriptions Alpha
SUDOKN ontologies

Pilot Manufacturing Capability Network (10,000 SMMs)

Pilot KGs for Mfg Workforce, Patents, Equipment Specs for the
selected industry sector(s)

Data ingestion pipeline

Pilot query and visualization Uis (in collaboration with theme 2)
|

I—| |
Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 Ql Q2 Q3 Q4 @ —_— Project C|ose_out
® ® ® ©

@ O,
- Deployment for general use

Demo of beta-level products

Beta concept presentation

— Demo of alpha-level products

— Alpha concept presentation (April 15th, 2024)

— Definition of alpha-level deliverables (Jan 15t , 2024)
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Open Industrial D|g|taI Ecosystem Summ|t

Enabling Vendo -neutral;*Standards-based Iﬁteroer*abm

Februafvﬁth- h)g;g &~ Hosted byihtizoia State Universi
( ‘ mpé’A

A NIST, IOF and OAGi Event

Registration begins November 10th, 2023 at 9:00 AM Eastern
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