
Case Study: Pantex

The Need
Pantex Plant is the National Nuclear Security Administration’s (NNSA) 
production integrator and provider of nuclear deterrent for the Department 
of Defense. Faced with rising costs and increasing security risks, the NNSA 
established the Product Realization Integrated Digital Enterprise (PRIDE) 
program to securely deliver weapon product lifecycle information to engineers, 
scientists, and other users spread across different sites in North America.

Sponsored by the NNSA, and with funding of about $30 million a year, the 
PRIDE program is a multi-year initiative to develop and manage a portfolio 
of applications. As one could imagine, the process of maintaining the nuclear 
weapons stockpile involves many complex processes including weapon 
dismantlement, surveillance testing, disposal of nuclear and non-nuclear 
material, etc., at a number of specialized and security clearance-driven 
facilities including Pantex (TX), Kansas City plant (MO), Sandia Labs (CA), 
and Y-12 (TN). The data challenges that led to the conception of the PRIDE 
program include: 

 ▪ Data sharing within and across facilities – Different legacy systems 
and applications had data in multiple formats making information 
difficult to share. This problem was further intensified by the high 
security restrictions between facilities.

 ▪ Delayed data delivery – No central repository existed from where 
data could be quickly accessed. Therefore data delivery across and 
within facilities required overnight file extracts, multiple emails and 
calls, leading to delayed data and extended project cycle times. Data 
acquisition was also delayed because of the inability to track the data 
owner. 

 ▪ Governance challenges – Data was often shared using email which 
led to several non-governed data copies. This was compounded by the 
absence of a versioning system leading to non-current data being used 
for decision making. Also, individuals resorted to copying and pasting 
data into documents when sharing information which cut-off lineage 
information and made it difficult to trace the data back to the source.

 ▪ Security challenges – Sharing of data across multiple facilities was 
susceptible to security breaches

To address these issues, NNSA planned to build an “Integrated Digital 
Environment” (IDE) to provide unified access to weapon lifecycle data across 
different facilities and enable timely and secure sharing of data with scientists, 
engineers, data analysts, etc. The data virtualization solution from Denodo 
Technologies was selected as the key component of the IDE where it would 
be used to connect with the various source systems and provide a normalized 
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Profile 
Pantex Plant is the 
National Nuclear Security 
Administration’s (NNSA) 
production integrator 
and provider of nuclear 
deterrent for the 
Department of Defense. 
Serving the Nuclear Security 
Enterprise through a 
highly reliable combination 
of people, processes, 
infrastructure, and business 
systems, Pantex is charged 
with securing America 
by providing services that 
focus on four core missions: 
national security, nuclear 
explosive operations, 
nuclear material operations 
and high explosive 
operations. The company’s 
long-term mission is to 
safely and securely maintain 
the nation’s nuclear 
weapons stockpile and 
dismantle weapons retired 
by the military. 

Data Virtualization was 
selected as the key 
component of NNSA’s 
Product Realization 
Integrated Digital 
Enterprise (PRIDE) 
project
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virtual view of data that could be published with the appropriate security 
privileges.

As a part of the PRIDE initiative, the IT architects at Pantex Plant were 
designated as the group in charge of deploying the data virtualization across 
the different facilities. They turned to data virtualization technology to meet 
two critical projects: Data migration for Product Lifecycle Management (PLM) 
systems and Surveillance data exchange. The success of these projects was 
critical to Pantex as the deployment was funded by NNSA as a part of PRIDE 
and not achieving the targeted results could jeopardize the future funding 
and adoption of data virtualization in upcoming PRIDE projects.

Phase 1: PLM Data Migration Project Paved the Way for Future Data 
Virtualization Success 
Pantex’s PLM project involved migration of data and documents from a legacy 
Document Management System (DMS) to a Product Lifecycle Management 
(PLM) solution from PTC Windchill. As other divisions within Pantex were 
also implementing PTC Windchill, this project was undertaken as part of an 
application consolidation initiative. After the migration of document-based 
information such as weapon records, design and manufacturing drawings to 
PTC Windchill, data virtualization was used to provide abstracted views of 
data for downstream users and to feed IBM Data Stage Extract Transform 
Load (ETL) processes for loading into the data warehouse. 

The traditional approach would have required Pantex to modify all the ETL 
jobs to conform to the PTC system input format - a process that would have 
taken several hundred hours of effort. Also there would be high costs incurred 
in training and acquiring licenses for over 500 engineers and manufacturing 
technicians who were accessing data directly from the legacy document 
management system daily for simple read/print of documents. 

By deploying a data virtualization layer over the PLM system, Pantex achieved 
cost savings of $500,000, which helped to generate additional buy-in from 
the executive team and greater interest from architects in other facilities.  
More specifically, they saw the following benefits:
 

 ▪ Virtual views were created in the data virtualization layer that aligned 
with the input formats and structures that the ETL processes were 
receiving from the legacy document system. This meant that the ETL 
processes required no additional modification.

 ▪ Data virtualization enabled the creation of virtual data marts over the 
PLM data and allowed data consumers such as engineers and technicians 
to access data either using simple queries or a web service front-end. 
By eliminating the need for users to access data directly from the PLM 
system, Pantex no longer faced extensive training expenses.

Data virtualization 
was used to provide 
abstracted views 
of Product Lifecycle 
Management (PLM) data 
to feed downstream 
users and ETL processes

Pantex saved training 
and license costs using 
data virtualization
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 ▪ As the users were extracting data via the data virtualization platform 
instead of directly hitting the PLM system, Pantex realized significant 
costs savings by reducing the PLM deployment footprint by 500 users.  

The success of the PLM Project confirmed that the data virtualization platform 
was a good fit with the internal systems at Pantex and met their business 
requirements. In order to align with the PRIDE vision, the next step for Pantex 
was to deploy the platform across multiple facilities. This was done in the 
Surveillance Data Exchange Project. 

Phase 2: Keeping Data Safe via the Surveillance Data Exchange 
Project
Pantex Plant works in collaboration with several national laboratories to 
test surveillance assemblies that are manufactured at Pantex. This process 
requires Pantex to provide the complete list of assembly components, so 
personnel at the laboratory can put together a bill of materials report before 
the testing process commences. Previously, this information was extracted 
from an Oracle database at Pantex, copied to a spreadsheet and emailed to 
the laboratory where it is manually entered into their Maximo Manufacturing 
Resource Planning (MRP) system. 

Data virtualization was deployed by Pantex as a way to present a normalized 
view of the as-built component data to several members of the laboratory 
team. The data virtualization platform plugged into the source databases, 
extracted data for the necessary equipment parts and sub-assemblies, and 
published this data as a secure SOAP web service which was then accessed 
by the engineers at the laboratory facility.

Not only was Pantex able to realize a cost savings of $100,000, they were 
also able to achieve:

 ▪ Faster testing processing – Laboratory engineers were able to extract 
data directly from Pantex databases with minimal manual intervention 
and avoid the need for copying and emailing data. This resulted in 
faster, more efficient testing processes.

 ▪ Increased data accuracy – Bill of materials data was no longer 
manually entered into the MRP systems. Not only were the reports 
more accurate, there were also fewer repetitions of the test process.

 ▪ Greater data security – Surveillance equipment data is highly 
confidential and is at risk of unauthorized access due to emails, transfers, 
and phone calls. Through data virtualization, the data was published as 
a secure web service with controls that were enforced down to the row 
and column level. This led to a more secure and controlled process for 
inter-facility data transfer.

Minimized data 
movement reduced 
resource usage

Unified view of 
component data 
across multiple 
facilities enabled by 
Data Virtualization



How Data Virtualization Achieved Significant Business Impact and 
Reduced Risk
Implementing data virtualization in multiple initiatives as a part of the PRIDE 
project resulted in Pantex realizing an initial cost savings of $600,000 in only 
three months of production. With a one-time data virtualization investment 
of $520,000, Pantex thus achieved a 15% return on investment. The success 
of these projects resulted in continued funding from NNSA to Pantex as a part 
of the PRIDE initiative. The data virtualization solution has also helped Pantex 
achieve significant business impact from: 

 
 ▪ Reduced costs in training, licensing and maintenance

 ▪ Shorter project cycle times from timely sharing of data

 ▪ Reduced risk by enabling better security

Pantex will roll out the PRIDE Project in phases over the next two years. As 
part of this process, the data virtualization platform currently deployed in the 
Pantex Plant of NNSA is likely to scale to larger deployments across different 
NNSA facilities in California, New Mexico, Tennessee, etc., depending on 
availability of budgets and approvals. Through its data virtualization, Pantex 
has seen 66% reduction in operational costs for data integration. The interest 
generated within Pantex and NNSA is also mirrored at other government 
agencies that are now deploying data virtualization to realize the benefits of 
unified, accurate and timely data.

Denodo is the leader in Data Virtualization providing the industry’s first fully RESTful Linked Data Services. It enables customers to deliver Agile BI leveraging logical 
data warehouses, big data and cloud, and Agile Data Services for both SOA and RESTful applications for mobile and cloud. Denodo Platform allows easy discovery, 
optimized access and unified governance via a unified virtual data layer across any enterprise, Web or unstructured data source at lower cost. Founded in 1999, 
Denodo is privately held.

Visit www.denodo.com 
Email info@denodo.com 

North America & APAC  (+1) 877 556 2531
EMEA  (+44) (0) 20 7869 8053                          
Iberia & Latin America  (+34) 912 77 58 55twitter.com/denodo

Larger deployments 
of data virtualization 
across NNSA facilities 
planned

Data virtualization yielded 
cost savings of $600,000 
and 15% ROI in 3 months


