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Observation

“As federal agencies increasingly look to adopt artificial 
intelligence and machine learning for their missions and back-of-
house business processes, they often hit one major early 
stumbling block: preparing their data, which can include data 
fusion from multiple sources, cleansing, transformation, 
validation and publishing. Agencies often have data stored in 
multiple silos and data lakes, making discovery difficult. In 
addition, that data is rarely in standardized formats, especially 
with regard to formats usable by AI and ML. But by applying 
DevOps principles to their data strategies [DataOps], they can 
overcome this stumbling block much quicker, facilitating 
implementation of AI and ML tools.”

“Agencies should apply DataOps to their data for AI, machine 
learning”, Federal News Network, August 20, 2021. Insight by 
Geocent.
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BIG IDEA

 Integration of data science into cost estimation is 
here…and it got here quick

 We need to standardize a structure by which we can 
understand what data science is in cost, and how it 
operates

 The Data Science Stack is our proposed structure to 
provide clarity
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What is Data Science?
 A multi-faceted field of study 

involving the manipulation, 
transformation, visualization, 
analysis, and modeling of 
structured and unstructured 
data.  

 Typically involves three main 
areas of study:

Mathematics descriptive statistics, hypothesis testing, 
multivariate analysis

Computer Science programming, algorithms, data structures, 
software solutions

Domain Knowledge federal acquisitions process, program 
management, systems engineering
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Shifting Paradigms

Data Science Paradigm
Large/Multiple Data 

Sets
Complex Data-derived 

models

Collaborative, Iterative 
Development of 

Product

Cost Analysis Paradigm

Small Enterprise Data 
Sets

Simple Regression and 
Expert Opinion

Direct Tasking for 
Specific Product
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Cost Analysis and Data Science

Functionally, the cost community 
is engaged in data science.

In many respects, cost is a
component of data science.
However, the accessibility of 
computational tools, and a 
paradigmatic shift in thinking has 
lead to a focus on data driven 
solutions.
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Challenges and Solutions

Data Challenges Data Solutions
Where is the data? Development of data repositories

Is the data good? Cleaning and maintenance of data

What is the data? Exploratory analysis

Is the data accessible? Development of databases
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What’s Happening?
 In light of the new “data driven” solutions mindset, cost organizations are 

tasked to go beyond estimating. 

 Several cost communities have been setting up data teams to go out, find, 
collect, and clean data for a whole host of issues related to program 
management. Data is not so much a commodity as it is an expertise.

 Opportunity to use our skillset and offer data science as a service (DSaaS)
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Expectations vs. Reality
 Setting up a data operations program is new, and, ironically, there 

is not a lot of data or information on how to do it.

 Expect to be a “data investigator”, rather than a data scientist

 “If we get a group of smart people together, then they can deliver 
products in a timely manner” 
• No level of expertise can compensate for poor resources and support

 “We have the data” 
• You might not. And if you do, it may not be relevant and/or actionable

 “Our enterprise IT infrastructure is well maintained”
• Are you sure about that? In many cases it isn’t

 “In our industry, it can take years just to get a functioning data set 
to work off of…”
• That doesn’t mean you shouldn’t invest in long term improvements
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The GOAT Principle | Align Your Expectations

G Grind: Early on data mining is a manual process, finding data 
sources is difficult, and validation is time consuming. Getting the 
tools to make things efficient can take time

O Optimize: Find patterns in the data that make cleaning and 
mapping data a routine process, setting up timed intervals to 
retrieve data. Identify individuals familiar with certain data sets

A Automate: Develop scripts that can pull in, manipulate, clean, 
and validate data to set up for storage or analysis

T Thrive: Enjoy the fruits of your labor…but realistically you will 
have done a good enough job that people will want you to do 
the same thing with other data.
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Functional Areas

3 |Communication

2 |Analytics

1 |DataOps

f

DataOps
• Foundational policies and procedures in collecting, cleaning, 

storing, and protecting data. 
• Physical and digital solutions needed to deal with the data. 
• Data sources

Analytics • Statistical/Mathematical analysis of the data. 
• Includes model building

Communication • The means to articulate the data and the analysis. 

11Approved For Public Release

Presented at the 2022 ICEAA Professional Development & Training Workshop: www.iceaaonline.com/pit2022



The Data Science Stack

The Data Science Stack (DSS) is a 
hierarchical system comprised of 
levels organized to structure, 
manage, and grow a data science 
program

Levels of the DSS are organized to 
be a road map of sorts where each 
level of the DSS is predicated on 
development of preceeding levels

The DSS follows a basic structure –
communication is built on 
analytics, analytics is built on 
DataOps

3 |Communication

2 |Analytics

1 |DataOps

12Approved For Public Release

Presented at the 2022 ICEAA Professional Development & Training Workshop: www.iceaaonline.com/pit2022



The Data Science Stack

Decision Support

Communication  Development 

Advanced Modeling and Forecasting

Data Analysis

Data Management

Data Mapping

Foundational Computation
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The Stack | DataOps 
 Foundational Requirements:

• Consists of the IT infrastructure, resources and policies necessary to 
successfully implement data science operations 

• Includes appropriate cybersecurity measures, hardware/software 
acquisition, and talent acquisition

 Entry-level of the DSS: establishes an operational environment
 Requires management expertise to establish data operations

14Approved For Public Release

Presented at the 2022 ICEAA Professional Development & Training Workshop: www.iceaaonline.com/pit2022



 Data Mapping:  
• Process of describing the flow of data in a system. 

Understanding how data enters a system, is transferred, 
stored, and validated. This step also identifies users of the 
data and who has configuration management of the 
system. 

• Sometimes referred to as data pipelining, spells out how 
data moves, who moves it, what data sources are being 
used, and how data (being prepped for analysis) is handled.

 Anecdotally, many data teams get stuck here. They cannot 
identify reliable data sources or do not know how to gain 
access to required systems and/or networks.

The Stack | DataOps
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 Data Management: 
• Activities that lay out data acquisition and validation 

policies. These activities describe the relationship between 
various data sources, how data is acquired from them, how 
data is validated, and reporting standards.

• Here we put pen to paper and set up a Data Governance 
Package (DGP)

• The DGP is a standard work package that details how an 
organization deals with data

 Note of caution…before you go talking about setting up 
databases, you should have a working DGP

 At this point in the DSS we can veer off and start talking 
about databases, repositories, data lakes, etc.

The Stack | DataOps
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The Stack | Analytics
 Data Analysis:

• The mathematical processes by which new information is deduced from a data 
set to prepare customizable or operational data reporting

• Statistical normalization, pattern identification, identification of outliers, etc.

 This is the first step as to where we deal with data and in any process 
things can get side tracked. 
• In addition to doing all of the fun math, we also need to begin the best practice 

of error reporting. This is a formal process that addresses issues in the data 
that need to be fixed within our data management. 

 At this point we can move to develop a data research program
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The Stack | Analytics
 Advanced Modeling & Forecasting: 

• Expansion of classic analytical best practices with the 
utilization of new capabilities in data science: namely 
machine learning and artificial intelligence that improve 
the accuracy, reliability, traceability, and defensibility of 
our analytical products. 

• By no means are we suggesting that you throw out tried 
and true methodologies!

• However, with well maintained data processes and 
advanced tools… we can do a lot more.

 This step can be difficult for the workforce to adapt 
to…please see “The Data Science Paradigm” to contextualize  
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The Stack | Communication 
 Communication Development: 

• The medium by which analytical products are presented. Results should be 
clearly representative of the data, methodologies should be explained, and 
data sources/dictionaries referenced

 Standard or customized data visualization. Each organization may have a 
different set of requirements for reporting results 

 Development should be simple and customer focused

 Be prepared to develop dashboards or applications…..the future is now 
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The Stack | Communication
 Decision Support:

• The inferences and conclusion that can be made based on a well developed 
data-driven approach. 

 Here we address a myriad of problems that the cost community faces

 Better agility and usefulness in a program office
• Move beyond a spreadsheet
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Why the Stack?
 The stack accomplishes two things:

• First, it provides a framework of activities that build off of each other 
to structure and maintain a data science program

• Second, provides something of a work break down structure that 
allows us to estimate and gauge cost and schedule

 The goal of the DSS is to engage the community and propose a 
framework by which a data science process is integrated into 
existing workflows

 The community is in its infancy, and a lot of people are making 
their own policies and procedures on how to deal with data. 
• The DSS seeks to take what the community is doing, and structure it in a 

way that is reproducible.

 Take these ideas, and start your own data program!
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How to use the DSS
 The DSS is not just a check list

• Development is a continuous endeavor when it comes to 
data; think of life in terms of sprints, and not as a series of 
events that leads to a conclusion. 

 In each level of the stack you have different areas of expertise. 
Use this to find the right people for the right task
• You do not always need a team of “data scientists” with 

hefty salaries to carry out data science activities
 Each level of the stack is built on what comes before it. But, 

that does not mean that each level needs to be developed 
sequentially
• Think holistically of how the stack is being developed
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QUESTIONS

Thank you all for participating! 
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