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Summary

In this pilot project, the feasibility around the creation, management, and deployment of
derivative datasets as a potential new class of intellectual property was explored. The objective
of these derivative datasets was to address environmental, industrial, and commercial
challenges in a novel way that could provide additional impact based on the research performed
at PNNL. As a result of efforts in FY2021, two new derivative datasets were created using newly
created code that would enable the facile creation of additional derivative datasets of varying
complexity and integration from pre-existing and published originating datasets. In addition, the
process workflows were documented, detailing how the creation, management, and deployment
of the derivative datasets could integrate with existing processes within PNNL. Finally,
exploratory interviews with industry allowed for the scoping of future collaboration and
commercialization opportunities around derivative datasets.
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Acronyms and Abbreviations

Al/ML: Artificial Intelligence and Machine Learning
ARM: Atmospheric Radiation Measurement

DOE: Department of Energy

EERE: Office of Energy Efficiency & Renewable Energy
IP: Intellectual Property

LDRD: Laboratory Directed Research & Development
PNNL: Pacific Northwest National Laboratory

RADR: Rapid Analytics for Disaster Response

TDO: Technology Deployment & Outreach

USGS: United States Geological Survey

Acronyms and Abbreviations iv



PNNL-32406

Contents
101410 0= TP i
ACKNOWIEAGIMENTS ...ttt nnnnnnnnnnnnnnne iii
Acronyms and AbDreviationsS..............ooiiiiiiiiiiiii e iv
1.0 101 (oo 11 o { o o 1
1.1 Project ODJECHVES ......coiiiee e 1
2.0 Y o] o] o T- T o 1 3
3.0 L@ 11 (oo 1 o 1= PRSPPI 4
3.1 Derivative Dataset Creation ... 4
3.2 Derivative Dataset Process WOrkflow ... 4
3.3 Deployment of Derivative Datasets ... 6
4.0 Recommendations and Next StepPS .....coouuuiii oo 8
4.1 Data storage and infrastructure..............cc 8
4.2 Derivative datasets throughout the PNNL project lifecycle ............ccccvvvvviiiiinnnnne. 8
4.3 Capture and development of future opportunities.............cccciiiiiiiee 8
Figures

Figure 1: Derivative datasets represent a new form of intellectual property for
COMMENCIAl IMPACT ... .o e e e e e e e e e 1

Figure 2. The derivative data system outlines how existing disparate datasets can be
combined and the data architectures required in one example application........... 3

Figure 3. Derivative Dataset Identification and Commercialization Workflow. CM:
Commercialization Manager. IDR: Invention Disclosure Report. PMOD:

Project Management Office DireCtOr. ............ooiiiiiiiiiiii e 5
Figure 4. Derivative Dataset Copyright Assertion ProCess. .........cccuuveiiiiiiiiiiiiiiiiiieeee e 5
Figure 5. Sponsor approval decision tree for the derivative dataset copyright process................ 6

Tables

No table of figures entries found.

Contents v


https://pnnl-my.sharepoint.com/personal/jennifer_lee_pnnl_gov/Documents/Documents/Instrumentation/Data%20strategy/FY21%20Derivative%20Datasets%20Report.docx#_Toc89255822
https://pnnl-my.sharepoint.com/personal/jennifer_lee_pnnl_gov/Documents/Documents/Instrumentation/Data%20strategy/FY21%20Derivative%20Datasets%20Report.docx#_Toc89255822
https://pnnl-my.sharepoint.com/personal/jennifer_lee_pnnl_gov/Documents/Documents/Instrumentation/Data%20strategy/FY21%20Derivative%20Datasets%20Report.docx#_Toc89255822

PNNL-32406

1.0 Introduction

PNNL’s research programs produce high quantities of data that support significant and high-
impact scientific discoveries. These data are made available through publications and research
program databases and support our research mission. However, the data are organized and
stored on a project-by-project basis and have disparate data structures that make them difficult
to leverage for cross-disciplinary opportunities, particularly in support of solutions to commercial
and industrial challenges.

PNNL, like most research organizations, achieves commercial impact from research through
intellectual property (IP) captured in the form of patents and, recently, copyrighted software.
These categories of IP enable technology transfer through license agreements and
collaborations for PNNL'’s discoveries and innovation to be disseminated widely through
products created and supported by industry to make our lives safer and more secure. Due to the
increased use of artificial intelligence and machine learning (Al/ML) techniques, there is a
greater need within industry to have access to comprehensive, disparate datasets so that new
relationships and insights can be gleaned. This presents PNNL with a unique opportunity and
need to explore the potential of adding additional value to our research data to create a new
class of commercially valuable IP: copyrighted derivative datasets.
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Figure 1: Derivative datasets represent a new form of intellectual
property for commercial impact

1.1 Project Objectives

Through this pilot project, we had three major aims. The first was to create at least two new
derivative datasets by bringing together SMEs across domains that were identified in initial
scoping discussions with industry leaders that occurred in FY2020 and early FY2021. These
discussions included interviews with innovation studios (e.g., the PSL Studio), large energy and
chemical corporations (e.g., The Dow Chemical Company, BASF, Chevron), and enterprise
Al/ML platform companies (e.g., Microsoft). As a result, we created one derivative dataset that
expands upon the PNNL'’s work in wildfire disaster response by connecting PNNL'’s wildfire data
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with openly available data sources from National Oceanic and Atmospheric Administration
(NOAA)’s flooding program and United States Geological Survey (USGS)’s earthquakes data.
We also determined that there is a second opportunity in combining climate and renewable
energy data, so we developed a derivative dataset that combines climate data from the DOE
ARM program and the DOE-EERE wind power program.

The second aim was to develop a PNNL-internal process that would support the copyrighting of
derivative datasets and build upon existing processes and systems utilized for IP capture and
protection. This effort, led by Technology Deployment & Outreach, incorporated input and
feedback from IP Legal Affairs, Research Computing, Information Release, and Export Control.
In addition, this included feedback from DOE patent counsel and the Pacific Northwest Site
Office. All of these were inputs were captured by PNNL'’s Business & Process Analysis team to
develop workflows and decision trees.

The final aim was to bring the first two objectives together to explore the value proposition of
this new class of IP by obtaining industry feedback. Through preliminary discussions with ten
potential industrial partners, we narrowed our focus to two companies with whom to have
deeper drive informational interview sessions.
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2.0 Approach

In this effort, we first determined the full definition and nomenclature of a derivative dataset. We
compared this to existing terminology in the field and identified the various types of originating
datasets. This ensures that associated processes and related communication are consistent
across domains and stakeholders.

Next, we identified the internal and external systems and stakeholders involved in the creation,
evaluation, protection, and commercialization of any derivative datasets. As data is a ubiquitous
product across scientific domains and programs, integration with existing PNNL-wide processes
and infrastructure were strong considerations. In addition, reproducibility of the process,
regardless of commercial application, was important. An initial diagram was mapped for one of
the derivative dataset creation teams to outline some of the infrastructure to consider when
developing a derivative dataset so that data storage was optimized, especially in consideration
of potential distribution mechanisms.
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Figure 2. The derivative data system outlines how existing disparate datasets can be combined
and the data architectures required in one example application.

Finally, we identified and refined the industry expressed needs for the initial pilot derivative
datasets, taking into account PNNL'’s core strength mission areas and subject matter expertise
through ongoing industry conversations, market intelligence, and assess of business trends.
Alongside these activities, we also considered the technology transfer and partnership
mechanisms that would enable PNNL to fully capture the commercialization opportunities
resulting from the transfer of the derivative datasets.
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3.0 Outcomes

In this effort, we first established a comprehensive definition of a derivative dataset. It is defined
as a dataset derived by PNNL, with value added by PNNL, from one or more originating
datasets for which restrictions have been removed. Originating data include the following:
project data, public data, synthetic data, PNNL data, and third party data.

3.1 Derivative Dataset Creation

In order to quickly create two sample derivative datasets, we sought to use publicly available
datasets that would address expressed industry needs that were obtained while scoping this
project. We also aimed to have the datasets highlight key technical strength areas for PNNL that
would bring additional value to our sponsors. In this effort, it was critical that the approach would
be for developing algorithms that would enable the combination, coordination, and unification of
the datasets according to specific parameters that would be identified by the potential end user,
such as time frame and location. This approach would create opportunities for flexibility and
scalability in the creation of new derivative datasets aligned with particular applications.

The first derivative dataset created was aimed at developing a comprehensive disaster
response dataset. We incorporated data obtained through the Rapid Analytics for Disaster
Response (RADR)-Fire project and provided connectivity with publicly available earthquake
data from the United States Geological Survey (USGS) and hurricane data from the National
Oceanic and Atmospheric Administration (NOAA). This derivative dataset was designed to
leverage visibility from the RADR-Fire release in August 2021 and highlight the related software
tool. In this, the resulting sample derivative dataset is limited to a five-year time window, but the
code to generate this dataset can enable the dataset to be tailored to smaller or larger time
windows with varying degrees of time segmentation.

The second derivative dataset created was aimed to address a need in combining climate
information with renewable energy sources. As a result, we combined and unified wind energy-
specific data with climate data from a specific site in Oklahoma as a test case, combining data
created through DOE’s Office of Energy Efficiency & Renewable Energy (EERE) and
Atmospheric Radiation Measurement (ARM) supported programs. However, the codebase that
enabled the creation of the initial example dataset was designed with the capability to
incorporate additional geographical locations and time series, depending upon the parameters
available in the originating data and the needs of the end user. This would enable the creation
of additional derivative datasets and provides a framework for these types of datasets.

3.2 Derivative Dataset Process Workflow

A critical element in capturing opportunities through the use of derivative datasets lies in the
capture, review, and protection process associated with the resulting copyrightable subject
matter. The below workflow diagrams detail the processes and relevant considerations required.
These correspond to existing project management processes through the engagement of the
stakeholders across PNNL (Figure 3). In addition, the copyright assertion process (Figure 4)
mirrors the existing copyright assertion process used for software by TDO. The final workflow
(Figure 5) provides a decision tree for determining
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Figure 3. Derivative Dataset Identification and Commercialization Workflow. CM:
Commercialization Manager. IDR: Invention Disclosure Report. PMOD: Project Management

Office Director.

Figure 4. Derivative Dataset Copyright Assertion Process.



PNNL-32406

Conditional Originating Data
(NDA, Terms of Use,
Copyright, License, IPMP)

No Yes

Is any of the Originating Address the condition
Data sponsor funded? requirements

Yes No
Is the Derivative Data Sponsor approval not
sponsor funded? required
Yes No
Sponsor approval Is the Originating
required Data published?
Yes Na
Approval strongly
Spms?‘ amgval ot recommended, but
£ not required

Figure 5. Sponsor approval decision tree for the derivative dataset copyright process.

3.3 Deployment of Derivative Datasets

Concurrently with the derivative dataset development and workflow documentation, the
connection to external parties who expressed initial interest in the derivative datasets was
explored. It became clear that the initial pilot engagements should be with companies who had
two different deployment strategies. The first, the Allen Institute for Artificial Intelligence (Al2),
based in Seattle, was interested in learning more about the RADR-Fire project and how it could
access the software in conjunction with the derivative datasets, in an effort to lend extended
functionality and access to the PNNL developed technology. For PNNL, this would create
additional impact for the research, but also create additional federal sponsor activities in
partnership with Al2. As of the conclusion of FY21, we conducted six exploratory interviews on
the technical requirements and needs for any transition to Al2 in the future. PNNL is in early
discussions for a no-cost-exchanged CRADA to pilot the implementation in FY22.
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A second deployment approach that was identified was to work with a cloud-based platform that
would not only use the derivative datasets directly, but also potentially provide access to third
parties on a subscription or limited-term sublicensing basis. One identified company, C3.ai, has
a diverse portfolio across multiple business sectors, including energy and environmental
remediation. In addition, the C3 platform would potentially be a new capability for PNNL’s
research organizations, through its ability to have AI/ML code and datasets localized in a
centralized environment with customizable access controls. As of the conclusion of FY21, we
conducted seven exploratory interviews on potential partnership models and the technical fit,
especially for integration into the C3.ai Virtual Data Lake structure. PNNL and C3.ai have
developed a scope of work for a no-cost-exchanged CRADA pilot project for FY22.
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4.0 Recommendations and Next Steps

Data are more ubiquitous than ever before and are being used in variety of ways, whether to
inform existing processes or elucidate new opportunities for innovation. In this pilot project, we
pursued a “minimum viable product” approach. However, in just a short period of time, we
received clear market feedback that derivative datasets should be established as a new class of
IP for PNNL for commercialization. In order to fully leverage PNNL'’s originating datasets and
the subsequent creation of new derivative datasets, we need to establish a robust and
consistent process that is applied across the Laboratory to enable new IP capture, protection,
and commercialization.

4.1 Data storage and infrastructure

PNNL generates up to ten petabytes of data a year, across all of its research programs. While
this presents a unique opportunity, the types of storage and levels of access must be
considered as new commercial opportunities arise. Currently at PNNL, individual projects are
responsible for the ongoing cost of storing the data and the manner in which they are stored is
inconsistent. Moreover, there is no consistent approach to handling the data once the project
has been completed, as there are often ongoing costs to maintaining the data, especially in
cloud-based infrastructure. Research Computing has built an offering of cloud and on-prem-
based storage solutions and a growing capacity for building a support network for these. We
suggest that these options and the related approach be established as a standard across the
Laboratory. Without these, a significant portion of PNNL’s IP assets will be lost and or severely
underutilized.

Also, the data publication and provenance approach must be considered alongside the data
storage strategy. Currently, PNNL has the capability, stewarded by Research Computing, to link
its data with externally facing resources, such as DataHub, in order to provide connections to
scientific publications. The exercise of this connection is on a case-by-case basis and the clear,
centralized presence of PNNL'’s rich datasets is limited. In order to leverage PNNL’s data as an
asset for capturing new commercialization and programmatic opportunities, it is critical for PNNL
to develop and implement a consistent and unified data storage strategy across the Laboratory.
This would enable PNNL to demonstrate leadership in data management best practices across
the DOE complex.

4.2 Derivative datasets throughout the PNNL project lifecycle

As increasingly more data is generated, it is important to revise internal PNNL project lifecycle
processes to incorporate considerations around data generation, curation, storage, and
deployment. In addition, since derivative datasets are potentially a class of intellectual property,
dataset-specific questions should be included in tools such as the Electronic Prep & Risk
register.

4.3 Capture and development of future opportunities

As datasets increasingly become a regular part of project deliverables and outcomes, PNNL
should create a comprehensive data strategy that incorporates various stakeholders, such as
the Data Stewardship Board, Technology Deployment & Outreach, the Project Management
Offices, and IP Legal Affairs. In conjunction with internal processes, external engagement
mechanisms should also be explored and revised so that collaborative research agreements, for
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example, can capture the full breadth of opportunity that will arise from the potential creation
and use of datasets in projects.
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