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Abstract 

The Acquisition Innovation Research Center (AIRC) conducted three (3) workshops 
exploring how acquisition and sustainment functional areas can be transformed, starting 
with improved structuring, access, and use of data and representations of the systems 
being acquired and sustained. This work is in support of accelerating the Department of 
Defense’s (DoD’s) pursuit of a digitally enabled workforce in order to help win the Great 
Power Competition and speed acquisition.  

Functional representatives met to discuss current data needs (via user stories) and how 
their functions and associated data would be transformed and improved in a digital 
acquisition and sustainment environment. Example benefits include flexibility and 
transparency thru modeling and linking data to drive decision interoperability across 
functional domains. 

Our next step is to identify a new pilot associated with the workshop’s user stories to 
demonstrate an acquisition improvement opportunity. 

Executive Summary 

The first workshop was preceded by a briefing that included multiple definitions for a 
Digital Twin as well as the work underway at The Aerospace Corporation (Aerospace) 
(Hecht 2024, Alexander Yang 2025) towards creating a standard Digital Twin Data Item 
Descriptor (DID). DIDs are standardized contract deliverables that describe the data 
required from contractors and have traditionally been paper-based documents or 
untagged computer data products, and require a significant amount of workforce 
manhours to first create and then review. Tags are metadata constructs that describe the 
data elements. 

All the Digital Twin definitions provided by Aerospace fit the following pattern, A Digital 
Twin is a [non-physical representation] of [a real-world “thing”] that [has a feedback loop]. 
This Distribution C presentation, briefed by the Stevens Institute of Technology (Stevens) 
on behalf of Aerospace included the DID components for a Digital Twin and Aerospace’s 
approach for obtaining this DID definition. 

Stevens then provided a two-hour introductory briefing on Decision Making with Linked 
Data based on work performed on behalf of U.S. Army Combat Capabilities Development 
Command Armaments Center Development and Engineering Center (DEVCOM) in 
Picatinny, New Jersey (Blackburn et al. 2017, 2018, 2022, and 2024). The linked data 
presentation described how this language linkage technology, or computation ontology, 
can support the Department of Defense’s (DoD’s) transition to a Digitally Enabled 
Acquisition concept and workforce. AIRC then held three workshops (on January 31, 
2025 and February 6, 2025) to better understand how various Contracts Data 
Requirements List (CDRLs) and DIDs may be best represented as digital products 
comprised of an array of models and data. These short workshops focused on the 
expectations of the contents of data products for digitally-enabled acquisition and 
sustainment through the creation of user stories.  
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User stories for these exercises are constructed with three parts (my role, my task, my 
goal) and in our cases were focused on the data required. Even for later term DID and 
CRDL identification, the data must first be described in the context of its use, from the 
user’s viewpoint. It is important to remember that user stories represent the narrative and 
are designed to keep the user perspective in the forefront of the effort. They are a logical 
step before Use Cases, from which requirements can be discerned and traced to. Table 
1 below provides a list of the User Stories from the workshops. Also included in the body 
of the text are the notes from the workshop which capture the dialog between AIRC’s 
staff, Office of the Under Secretary of Defense for Acquisition and Sustainment 
(OUSD(A&S)) representatives and other acquisition Subject Matter Experts (SMEs) that 
were able to attend. 

Table 1. 2025 User Stories 

AS A.... I WANT TO.... SO THAT.... 

Government depot manager 
Have the information required 

to 3D print a part 

I can avoid lead time at the 

depot 

Government logistics 

manager 

Receive a data package with 

all technical data and models 

A competent 3rd party can 

manufacture needed parts 

Government logistics 

manager 

Obtain unlimited rights to a 

complete technical data 

package 

I can encourage competitive 

procurement of spare parts 

Industry designer 

Transfer models and data in 

a way that protects 

intellectual property but also 

shares critical information 

We avoid security leaks, loss 

of profit, and allow others to 

view what they need 

Government analyst 
Identify required data and 

access it as needed 

I can provide useful 

information to leadership 

Government policymaker 
Craft guidelines and 

document best practices 

Data movement, protection, 

and usage is efficient and 

secure in the DoD acquisition 

process 

Industry negotiator 

Negotiate price schedules for 

data and information up front 

in contract 

Protect the “secret sauce” 

and still get the job done 

Government strategist 

Understand the risks, 

benefits, and costs of a 

variety of systems 

Advise which products are 

the best contributors to 

required future capabilities 

Government cost estimator 
Develop best estimates 

based on available data 

Good decisions can be made 

about what to procure 

Government cost analyst 
Access Earned Value 

Management data 

I can predict when I am 

deviating and if/where/when 

the deviation is recoverable 

Government OR Industry 

cost analysts 
Access historical data I can refine future analyses 

Government force designer 
See product lifecycles and 

costs 

Balance effectiveness and 

cost for a future force 

Government Cost Analyst 
Get delivery of/access to 

CSDR data 

I can use historical costs in 

future cost estimates 

Industry manufacturer 
Use Industry 4.0 connectivity 

and data analytics 

I can remain competitive and 

gain efficiencies in 

commercial markets 
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AS A.... I WANT TO.... SO THAT.... 

Industry quality control 

engineer 
Deliver the highest quality at 

reasonable cost 

I can keep my company’s 

reputation in good standing 

and deliver a quality product 

Government Pricer 
Offer appropriate contract 

incentives for delivery 

To encourage industry 

efficiency in manufacturing 

processes 

Government milestone 

decision maker 

Have my staff verify that the 

data elements used in 

different critical analyses use 

the same, correct values 

I know that my high-level 

decision was based on 

consistent and verifiable data 

elements (metadata and 

content) 

Government mission owner 
Ensure that I have a 

balanced portfolio of options 

I can successfully complete 

the mission 

Government OR Industry 

purchaser 

Ensure that I have a 

balanced portfolio of vendors 

to keep all logistical 

requirements covered 

I can meet mission needs, 

supply the warfighter OR 

customer, at a reasonable 

cost 

Industry manufacturer 

Build a digital twin of the 

manufacturing process and 

manufacturing facility 

I can do model-based 

optimization of production 

and get the cost-benefit of 

Industry 4.0 model-based 

production review 

Government Cost modeler 

OR requirements officer OR 

force designer OR mission 

engineer 

Model the impacts of the 

external threats to the system 

over its lifecycle 

I can plan for upgrades 

Government cost estimator Select an uncertainty interval 

I can accurately include risk 

calculation with the most 

appropriate uncertainty 

model 

Government OR Industry 

Cost estimator 

Have reality accepted by the 

decision maker (data driven 

cost) 

I can attribute every dollar to 

a capability 

Government OR Industry 

decision maker 

The ability to understand the 

cost of delivering each level 

of the performance of my 

system (incorporate all 

elements of cost of my 

system) 

I can make better informed 

decisions and manage 

(quantify) risk 

Government Requirements 

Writer 

Have standard metrics of 

success and failure, along 

with a feedback look 

I can determine cause and 

effect of ‘breach’/missed 

deadline/missed target, and 

the penalty for non-delivery 

Product Support Manager 

(PSM) 

Relate sustainment inputs to 

readiness outputs 

I can do better prediction of 

operational availability (Ao) 

and carry that into the cost 

estimate 
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Introduction 

Background 

As computing power, efficiency, and capability have increased, methods such as Digital 
Engineering (DE), Artificial Intelligence (AI), and Machine Learning (ML) have become 
more commonplace. The focus on data as the flexible commodity to enable use of modern 
digitally-enabled (vs paper-based) engineering methods and capabilities emerged. In the 
Department of Defense (DoD) Data Strategy from 2020, (DoD 2020) the DoD’s vision 
was to enable the use of “… data at speed and scale for operational advantage and 
increased efficiency”. The strategy includes both the enabling functions of acquisition and 
sustainment, as well as the operational functions. Further, “the Strategy emphasizes 
managing data as a strategic resource, highlighting the criticality of data to build and 
maintain battlefield advantage, and the need to treat information systems on par with the 
priority given to weapon systems”. The DoD then offers these 8 guiding goals about data 
as the acronym VAULTIS: 

• Make Data Visible: Consumers can locate the needed data.

• Make Data Accessible: Consumers can retrieve the data.

• Make Data Understandable: Consumers can recognize the content, context,
and applicability.

• Make Data Linked: Consumers can exploit data elements through innate
relationships.

• Make Data Trustworthy: Consumers can be confident in all aspects of data for
decision-making.

• Make Data Interoperable: Consumers have a common representation/
comprehension of data.

• Make Data Secure: Consumer data is protected from unauthorized
use/manipulation.

User stories, centered on shared and shareable data, provides “Understandability” goal 
became the driving theme behind the role, activity, and goal of the user stories. 

A Workshop 

As part of the Acquisition Innovation Research Center’s (AIRC’s) support to the 
Department of Defense’s (DoD’s) transition to a Digitally Enabled Acquisition workforce, 
AIRC held three workshops (on January 31, 2025 and February 6, 2025) to better 
understand how various Contracts Data Requirements List (CDRLs) and Data Item 
Descriptions (DIDs) may be best represented as digital products comprised of an array 
of models and data. DIDs are standardized contract deliverables that describe the data 
required from contractors. These have traditionally been paper-based documents or 
untagged computer data products and require a significant amount of workforce 
manhours to first create and then review. Modernizing this aspect of Acquisition and 
Sustainment’s (A&S’s) business processes requires a transition to digital artifacts in the 
form of data models using standardized modeling languages. In this form, the acquisition 
workforce can automatically process these contractor data products across the 
acquisition and sustainment activities, for whatever subsequent activity they are required. 
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To accomplish this transition to digital models, some background work needs to be 
performed.  One background step is to gain the necessary understanding of the various 
activities the acquisition and sustainment workforce uses the data for. Subsequently, 
AIRC was asked to hold a series of short workshops to translate the expectations of the 
contents of these data products for digitally-enabled acquisition and sustainment through 
the creation of user stories. User stories are constructed with three parts (my role, my 
task, my goal) and in our cases, were focused on the data required. Even for later term 
DID and CRDL identification, the data must first be described in the context of its use, 
from the user’s viewpoint. It is important to remember that user stories represent the 
narrative and are designed to keep the user perspective in the forefront of the effort.  They 
are a logical step before Use Cases, from which requirements can be discerned and 
traced to. At their heart, user stories, as a narrative are designed to enable a conversation 
flow. At these workshops, that conversation flow was definitely enabled.   

Organization of the Report 

Section 1, this introduction, provides background information and a description of the 
reason that the workshops were held. 

Section 2 provides the User Stories outcome from the workshops. 

Section 3 provides the recommendations and next steps for this work. 

References are provided at the end of this report. 
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User Stories 

AIRC reached out to various thought leaders from acquisition functions such as 
sustainment, costing, acquisition, developmental and operational test, engineering, et al 
to garner wide representation of activities undertaken within an acquisition and 
sustainment context, with an intent to discover shareable and shared data across 
functions. 

One premise behind digital enablement (in this case, acquisition and sustainment) is to 
provide the ability to share data, in a common format and with complete context, across 
various uses – otherwise-known-as intersections. This is not a new idea. In 2023, the Air 
Force Materiel Command released “An Accelerated Future State” (https://dafdto.com/wp-
content/uploads/2023/06/DMM-Gen-Richardson-White-Paper-v6-2023-06-12-CL.pdf) as 
prediction for what a digitally-enabled materiel command could achieve to accelerate 
capability delivery to the warfighter. Previous work in this area, by the Systems 
Engineering Research Center (SERC) (Blackburn et al. 2017, 2018, 2022, and 2024) 
underpinned the look at intersection points and drove the broad reach of the invitations. 

The user stories that resulted from the three 2025 workshops are provided in Table 2. 

Table 2. 2025 User Stories 

AS A.... I WANT TO.... SO THAT.... 

Government depot manager 
Have the information required 

to 3D print a part 

I can avoid lead time at the 

depot 

Government logistics 

manager 

Receive a data package with 

all technical data and models 

A competent 3rd party can 

manufacture needed parts 

Government logistics 

manager 

Obtain unlimited rights to a 

complete technical data 

package 

I can encourage competitive 

procurement of spare parts 

Industry designer 

Transfer models and data in 

a way that protects 

intellectual property but also 

shares critical information 

We avoid security leaks, loss 

of profit, and allow others to 

view what they need 

Government analyst 
Identify required data and 

access it as needed 

I can provide useful 

information to leadership 

Government policymaker 
Craft guidelines and 

document best practices 

Data movement, protection, 

and usage is efficient and 

secure in the DoD acquisition 

process 

Industry negotiator 

Negotiate price schedules for 

data and information up front 

in contract 

Protect the “secret sauce” 

and still get the job done 

Government strategist 

Understand the risks, 

benefits, and costs of a 

variety of systems 

Advise which products are 

the best contributors to 

required future capabilities 

Government cost estimator 
Develop best estimates 

based on available data 

Good decisions can be made 

about what to procure 
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AS A.... I WANT TO.... SO THAT.... 

Government cost analyst 
Access Earned Value 

Management data 

I can predict when I am 

deviating and if/where/when 

the deviation is recoverable 

Government OR Industry 

cost analysts 
Access historical data I can refine future analyses 

Government force designer 
See product lifecycles and 

costs 

Balance effectiveness and 

cost for a future force 

Government Cost Analyst 
Get delivery of/access to 

CSDR data 

I can use historical costs in 

future cost estimates 

Industry manufacturer 
Use Industry 4.0 connectivity 

and data analytics 

I can remain competitive and 

gain efficiencies in 

commercial markets 

Industry quality control 

engineer 
Deliver the highest quality at 

reasonable cost 

I can keep my company’s 

reputation in good standing 

and deliver a quality product 

Government Pricer 
Offer appropriate contract 

incentives for delivery 

To encourage industry 

efficiency in manufacturing 

processes 

Government milestone 

decision maker 

Have my staff verify that the 

data elements used in 

different critical analyses use 

the same, correct values 

I know that my high-level 

decision was based on 

consistent and verifiable data 

elements (metadata and 

content) 

Government mission owner 
Ensure that I have a 

balanced portfolio of options 

I can successfully complete 

the mission 

Government OR Industry 

purchaser 

Ensure that I have a 

balanced portfolio of vendors 

to keep all logistical 

requirements covered 

I can meet mission needs, 

supply the warfighter OR 

customer, at a reasonable 

cost 

Industry manufacturer 

Build a digital twin of the 

manufacturing process and 

manufacturing facility 

I can do model-based 

optimization of production 

and get the cost-benefit of 

Industry 4.0 model-based 

production review 

Government Cost modeler 

OR requirements officer OR 

force designer OR mission 

engineer 

Model the impacts of the 

external threats to the system 

over its lifecycle 

I can plan for upgrades 

Government cost estimator Select an uncertainty interval 

I can accurately include risk 

calculation with the most 

appropriate uncertainty 

model 

Government OR Industry 

Cost estimator 

Have reality accepted by the 

decision maker (data driven 

cost) 

I can attribute every dollar to 

a capability 

Government OR Industry 

decision maker 

The ability to understand the 

cost of delivering each level 

of the performance of my 

system (incorporate all 

I can make better informed 

decisions and manage 

(quantify) risk 
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AS A.... I WANT TO.... SO THAT.... 

elements of cost of my 

system) 

Government Requirements 

Writer 

Have standard metrics of 

success and failure, along 

with a feedback look 

I can determine cause and 

effect of ‘breach’/missed 

deadline/missed target, and 

the penalty for non-delivery 

Product Support Manager 

(PSM) 

Relate sustainment inputs to 

readiness outputs 

I can do better prediction of 

operational availability (Ao) 

and carry that into the cost 

estimate 

Linked Data Information Session Summary 

The U.S. Army Combat Capabilities Development Command Armaments Center 
Development and Engineering Center (DEVCOM) in Picatinny, New Jersey (Blackburn 
et al. 2017, 2018, 2022, and 2024) has embraced the value of linked data use. EVCOM 
like the US Navy, Air Force, Space Force and their contractors have had major challenges 
in mission and systems engineering, reconciling the differences between the actual needs 
of the end users, and how developers perceive those needs. It became important to get 
these different entities on the “same page,” with a shared concept of the operational 
system within its operational environment. Within those efforts, it was accepted that with 
the maturing of DE technologies, documents are inadequate to facilitate its use. In 
addition, managing system changes, whether in acquisition, operation, or sustainment, 
through complex toolsets as those used in analysis and design, without digital methods 
was at best complex.  Basic digital functionality was needed to provide useful information 
to decision makers (at all levels) without overloading those who do not have domain 
knowledge. This work provided an excellent lead-in for the workshop attendees who could 
take advantage of the linked data information session, where the value gained by 
understanding the data from different perspectives provides the mechanism for sharing 
and interoperability across functions. 

There are different types of models that can characterize authoritative sources of data. 

Such models integrate a taxonomy of terms and associated relationships using linked 

data. A common example of this integration is the Internet. Linked data can be highly 

distributed and essentially infinite, like the Internet. Further, linked data have been 

integrated with engineering methods and tools for analysis and design of missions, 

systems, system components, and functions to create them. This powerful capability is 

mature and being used by commercial organizations, such as Amazon and Palantir. Our 

work further demonstrated how we can “obfuscate” the linked data’s details using digital 

engineering modeling methods and tool. There is a DoD hypothesis, from A&S subject 

matter experts (SMEs), that these methods and tools can enhance digitally enabled A&S 

by providing visualizations of mission and system dependencies critical for decision 

making at all levels. 
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Value/purpose of user stories in linked data use 

The most advantageous application of linked data (or computational ontology) is using 
model-based techniques. Fortunately, this is also a viable method for data usage, in 
support of analytic-based decision-making. Foundationally, common data set availability 
is rarely in a linked data format. The Acquisition Visibility Data Framework (AVDF) is a 
valid example of some of the goals from the DoD’s Data Strategy breaking the stove-
piped nature of data owners and data users, with data scattered across different 
documents, databases, and organizations, while retaining a framework based in a non-
model-based representational format. 

The core of this new foundational solution is to link data from disparate sources using 
computational ontologies and graph databases. Computational ontologies provide 
common vocabulary and a set of relationships to describe the data (like a schema for a 
graph) but richer in the context of the possible data usages, while the graph database 
stores the data and the relationships.  

Just by changing the representational format, while retaining the singular database of 
information, the ability to use the AVDF, as a linkage through the understanding and 
context of the data, to other acquisition functions can be achieved. The massive effort 
required to construct the AVDF is retained and provided for use through modern modeling 
methods. 
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The Workshops 

The DoD Data Strategy, the work with the US Army, the US Air Force (USAF) Digital 
Materiel Management (DMM) initiative, and the increased call for data-driven decisions, 
focused the workshops on the understandable goal, “Consumers can recognize the 
content, context, and applicability”. Thus, offering the most viable path for utility of user 
story development while allowing for ranging discussions on the future acquisition and 
sustainment processes. 

Even with a complete set of user stories, foundational gaps in the workforce digital 
literacy, cultural willingness to change, relevant working examples, and relevant pilot 
studies need to be narrowed and/or closed to move acquisition and sustainment practice 
to a state where they can take advantage of modern methods and tools. Therefore, the 
workshops allowed for free-flowing set of conversations around the user story 
development, as reflected in the summaries below. The user stories from the three 
workshops are part of Table 2, with a specific intent not to distinguish user stories per 
workshop from each other. 

The next two sections are our notes from the workshops capturing the flow of the 
conversation. The first workshop on January 31, 2025 is provided as a standalone 
section, while the second and third workshops on February 6, 2025 are combined into a 
single section. 

Conversation Notes from Workshop 1 

The first workshop on January 31, 2025 followed the linked data information session and 
was attended by approximately 60% of the invitees. Attendance was affected by adverse 
weather and illness. Items of note when creating the user stories: 

• A digital twin (some consider this a mandatory part of a digital artifact for
manufacturing) must contain both a model of the system, as well as a feedback
loop for improvement.

• Linkage between a process (e.g., digital twin) and the actual “facility” may be
constrained by what the facility is able and willing to share. Not all the facilities’
information is visible.

• Intellectual property (IP) issues must be resolved. This is a challenge, whether
the functions or data uses are digitally enabled or not. In other words, this
problem must be resolved independently of the transition to digitally enabled
processes and functions.

• Consider negotiated data licenses up front or consider Technical Data as a
Service (TDAAS) (Thompson and McGrath 2019).

o What happens when access to the service (Technical Data) is lost?

• Must consider foreign attributes of the supply chain for mission critical programs.

o What does that do to our ability to have access to technical data?

o The DoD must calculate the risk of loss of access to data?

• How do you reverse engineer that which you no longer have data rights to?

o Legalities?

• Value System: how do you establish a level field when value systems (of

anything in consideration) are not shared, not known, or not established?
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o How does the “Buy American Act” impact the value system?

o Consider, for example, value system measurements—business side

measures for how easy it is to do business with an entity. State

Department hurdles.

o Is there a value system for cost estimating across organizations, within

organizations?

▪ Does cost estimating deal with uncertainty intervals? How?

o Consider value propositions all along the activities. Need to have a way to

compare, and carry the comparison forward.

• Long term data maintenance for data package. Keep up to date and complete.

• Consider an up-front pricing schedule for data options.

• Enabling technologies: Product Lifecycle Management and Digital Rights

Management.

• Critical Intelligence Parameters (CIPs)

o Rethink what you’re doing on the program which will cause you to rethink

the threats.

o Think about updating the digital models when CIPs are reissued.

o Get continuous access to CIPs; implies continuous updates.

o There is a correlation between frequency of CIP updates and cost –

programmatic, lifecycle. Impacts use of historical cost estimating.

• Should data operations (digital, et al.) operate on portfolios, instead of individual

systems

o Consider Integrated Evaluation Frameworks – to tasks, standards, and

conditions

o How is cost revisited when upgrades, or is the new system [x]% different?

▪ When are cost estimating techniques most effective in upgrading or

building new systems?

• Visualization is an important option when looking at input parameters in a

complicated or complex cost estimate.

o Keep the visualization tool independent of the data format – use of linked

data is critical for interoperability of tool functions.

• Elements for consideration in data ‘richness’

o Provenance of data

o Cleanliness of data
o E.g., VAMOSC (US Navy’s Visibility and Management of Operating and

Support Costs)
o Comingling of contract/government data
o Tags of data – law (e.g., competitively protected)
o Comingling vs reuse? Did shifting to computational introduce problems?

How to mitigate? Can we mitigate?

• How do we hold a vendor accountable for delivering a product when expected
that operates as expected? The early premise is to use of DE methods and tools
to understand system behaviors:

o Write a contract
o Separate folklore/urban legend from reality; check, don’t assume
o Computationally enable selecting the options to put into contracts
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▪ SAGE AI – commercial tool for performance work statement (PWS)
drafting

• Put constraints on physical drafting of documents. Consider:
o How do you capture ‘softer’ constraints?
o Some documents are extremely formulaic
o Genre of document; content of document (different set of constraints)
o None of this has to do with the quality of the contract or its contents
o Is there a ‘D(OT&E)’ for contract writing?
o Can we automate a check of the minimum viable product (MVP) for

contract writing? (in place; and checks for mandatory elements)
o Difference between good/bad, and compliance.
o How do you measure/what metrics are used to … success

• Is there success criteria for each Acquisition and Sustainment role?
o Remove the subjectivity through use of computational capabilities
o Requires understanding of responsibilities of each role in the

acquisition/sustainment enterprise? Currently not uniformly available
o Is there a completeness map across acquisition/sustainment functions
o How can we instantiate a small enterprise good idea elsewhere? How to

map processes onto the hierarchical organization. (Note: DMM has the
same challenges)

o Requirements are useful to the organization defending their budget, but
not necessarily to developing or modifying the organization

• Track/understand/identify data already purchased by the government. Make it
visible beyond the program so that contractors aren’t paid twice for the same
data.

o Military Engineering Data Asset Library System (MEDALS) – indexed
repository (previously developed)

• Incentive structures are important to consider. Make sure they are accurately
articulated in the contract.

Conversation Notes from Workshops 2 and 3 

Workshops 2 and 3 were conducted on February 6, 2025, without the benefit of the linked 
data information session. Attendance was small, with some overlap to the first workshop. 
A representative from the Air Force Cost Analysis Agency (AFCAA) attended and 
provided information on the process, techniques and data available for most cost 
estimating activities. Items of note when creating the user stories: 

• Policies are rooted in paper deliverables.

• Mindset for acquisition change, if there is one, is to create digital equivalents of
paper. (See Recommendations section)

• Cost is only one attribute of a manufactured item.
o The government doesn’t manufacture items—instead the government is a

buyer and therefore has an interest in cost. How much insight do I need
into the cost to make a confident buy?

• Transfer of technical know-how from one activity/product to another.
o What is the motivation to transfer the tech know how?

• When transitioning acquisition and sustainment, commercial practices do not
necessarily transfer seamlessly.
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o Understand Monopsony vs Monopoly

• Conflict over IP issues is driving away commercial suppliers.

o How does Digital Transformation change the relationship between
government buyers and commercial suppliers?

o Does it allow us to make the deep exchanges more visibility? Is there
value in that? How do you measure it?

• Value proposition – profit for commercial; what is the equivalent in terms of the
warfighter, or taxpayer for the government?

o Is it quantifiable?
o Output metric for sustainment should be readiness. Relate sustainment

cost to readiness outcome? Now both are in dollars
o Effect of manpower/spares on sortie generation rate?
o OUSD Industrial Base Policy (IBP) wargaming – missiles/munitions and

sorties. Now looking at surge replenishment of manufactured items to
counter sortie rate.

o More work to be done to look at that relationship
o Cost needs to be related to war-fighting outputs
o The objective of Integrated Logistics Services (ILS) is to meet peace time

and war time readiness goals.

• What is the readiness requirements for war time?
o And relate readiness metrics to what warfighters need, and how it will be

achieved? Relate sustainment and cost to warfighting output.
o How does Ao relate to the concept of operations (CONOPS), e.g. sortie

generation rate.
o You may have certain elements that you are estimating to – you may also

have embedded in the documentation, reliability & maintainability (R&M)
metrics; how do they support the concept of ops in various scenarios.?

o What’s the mechanism to track that from potentially, Joint Capabilities
Integration and Development System (JCIDS) key performance parameter
(KPP), to logistics?

o Unique models for logistics (pin hole views). No view across entire kill-
chain. How does that relate to pin-hole views?

o What is right amount of manpower in peace time? War time?
o Turn logistics (any function) from black art to engineering discipline.

• Define the analytical problems within each function/activity; need relevant
scenarios for each capability.

o Technology is catching up to make it possible to share data with specific
IP, for specific use

• What does policy say we need to do? What does policy not say that we can do?

• Digital rights management, Block chain, role-based access to data
o Negotiate up front, a priced schedule of options for access, based on

action to be taken with data; vs sensitivity of data to IP owner

• Independent cost estimate vs in program office cost estimate.

• No common or translation layer of value between commercial industry and
government.

• Not all ‘capital’ is monetary. Industry is seeking monetary profit; military is
seeking readiness, or effectiveness, or deterrence. Who sets the price of what
the military is seeking? (economics problem)
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• Market determines the value, value-based pricing.
o What does the pricing look like when there are limited options available for

purchase?

• Initial Cost Estimate (ICE) is $$ -- what are the elements that contribute to the $$
estimate.

o ICEs are skeptical of claimed benefits – need proof.

• What happens when you don’t have data for a new technique…..data is 
anecdotal; value judgement. 

• How does digital transformation affect these user stories?
o Which side of the transformation – who is required to make the change vs

who is the beneficiary of the change?
o What level do users (with the stories) sit at in the org?
o Shaping of the practice vs. performing the practice.
o What are the barriers that keep other practitioners (non-engineering users)

from adopting digital transformation?

• Data centric uses / data centric users.

• Mimic: digital (reproduction of a process in a digital medium) vs digitalizes (how
do people learn?)

• Mature vocabulary necessary.

• As we look at DE, it’s not a unique Work Breakdown Structure (WBS) – it’s
embedded. You don’t have a breakdown for each – you measure the effects from
the use perspective.

o E.g., better specification, reuse of parts, lack of rework…..identify 
measures from the user perspective. 

o What is step improvement vs. improvement in entire process; evolutionary
vs revolutionary

• How will AI change the way independent cost estimating is done?

• Need to separate the act of digital transformation from the users we are trying to
help.

• How many variables (data) are readily available?
o Data must be searched for
o Data must be adjusted for differences in assumptions
o Where do you get info from – codified in Cost Analysis Requirements

Document (CARD) instruction

• Some startups accept higher discard rates for hardware because it can be too
expensive for them to implement full Quality Assurance (QA) in manufacturing.

o How does that in turn affect the way the government works with those
companies, and how does this affect the method for the Initial Cost
Estimate (ICE)?

o Learning in manufacturing requires investment in manufacturing; to a
certain extent, there has to be some degree of investment

o Lean startup methodology—errors/mistakes are considered learning – not
necessarily focused on Quality Control (QC) in the beginning

o Start with a MVP and build on that, instead of focusing on the final product
o Give me what I need as fast as possible; reduces incentive to get to scale

in production

• Productization costs. Government investment in commercialization?
o Brand new costs. Model the costs before it’s manufactured.

Cleared for Public Release 



12 

o Different business rules. You don’t know what the market demand is when
you start, different value systems.

o Challenges in changing from traditional defense
acquisition/manufacturing, to venture capital way of doing business.
Quantity differences.

• Disposable products - how do you account for them in cost estimating? Different
value propositions

o Where is QC in these systems? Is it dependent on its objectives?

• How much data collected is actually used?
o If you collect the data and don’t use it, can you describe it in metadata
o recurring/non-recurring data?
o Based on MilStd 881x
o How far down into the WBS structure is useful for cost estimating?

• Is there something that defines the information needed to make a milestone
decision

o Data is rooted in the same source.
o Asking similar questions across time and consistent across uses.
o Did we start from the same point?
o Is every piece of data used?
o Same data but different approaches can also explain the differences –

which is more important?
o May not completely agree, but be within some tolerance of consistency.
o If variance is decreasing, why? If it increases, why?
o Is the data relatively standardized.
o Track difference in methods – just for explanation.
o Who is it who pays attention to reliability, and ability to complete the

mission, and those associated costs?

• Does the system fit within the architecture of the current service force?
o Cost estimates – how many to manufacture, based on different operating

environments, replacements, CONOPS,
o Or I can look back to how it fits within the architecture and base final

production numbers based on (e.g.) location, redundancy.
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Recommendations and Next-Steps 

With the advent of digital practices, there are plenty of opportunities to gain resource 
(Cost, Schedule, Performance) efficiencies in the acquisition and sustainment process.  
It is postulated that there are two ways to do this: digitalize what currently exists and then 
try to reimagine the acquisition and sustainment systems; or use the digital transformation 
as the means to reimagine the acquisition and sustainment systems and digitalize as you 
are constructing. Both of these methods will lead to a more efficient acquisition and 
sustainment system, for the benefit of the warfighter and the taxpayer. The first is easier 
culturally but will take longer; while the second is harder culturally, is believed to be faster, 
and is the recommendation. Doing nothing is not an option. 

Start the change with something that is known, that is shared, and that will serve as a 
working example. The AVDF transition from Microsoft Access to Linked Data 
representation is the recommended starting point.  No functionality will be lost, and to the 
user, the change will be transparent.   

Suggested Pilots for using Computational Ontologies: 

1. From Workshop 1 – it was noted that Joint Light Tactical Vehicle (JLTV) has
examples of data licensing negotiations up front.

2. From Workshop 1 – Future Long Range Assault Aircraft (FLRAA) – use mod/sim
and logistics results to determine what IP and data rights then need to put into
the contract.

3. Work with the Digital Transformation Office to identify a workshop within Air
Force Materiel Command.

Finally, a recommendation that came out of the workshops’ narratives is to build a 
completeness map across acquisition/sustainment functions with regards to data 
requirements and their usage for decision-making. 
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