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Outline 

◼ Why VAULT? 

◼ VAULT Architecture/ Tech stack 

◼ Traditional cost processes vs. future vision 

◼ Status and Process for Data Pipelines 

◼ Metadata 

◼ Use cases/ Dataiku 
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SAF/FMC/AFCAA 

Platform Requirements Analysis 
Conclusion: Vault is Preferred DAF FM Cost Estimating and Analysis Community Platform 

◼ Pros of Vault over Advana for AFCAA 

◼ Proprietary data protection – government analysts can perform application/dashboard development and data 

governance - a MUST for industry data 

◼ Emphasis on analytic tool accessibility and allowance for “Bring Your Own Tools” – a significant requirement/benefit to 

cost community 

◼ AFCAA solutions developed in Vault - cannot be replicated in Advana without capability degradation 

◼ AF Operations Research community platform of choice- Enhancing AF cost community synergistic Analytics Sharing 

◼ Findings 

◼ As-is Advana does not meet cost community data analytic needs 

◼ DAF FM Budget/Financial community has different platform needs 

◼ Current Advana development priorities not focused on our cost requirements- waiting for those would significantly 

derail current cost tool development path 

◼ AFCAA Vault use is funded; funding for use by AF/SF and DoD CADE cost community will be worked 

◼ NIPR/SIPR VAULT are currently operational, JWICS on roadmap for consistency with toolsets across 

classification environments 
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Cost Analysis Data Operating Model (CA DOM) 

Architecture Overview 

Capability to export 

back to desktop 

(subject to capacity 

of desktop tools) 

(S3 storage) 

Governance Layer 
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Why VAULT? 

Scalable 

Easily 
Repeatable 

(scripts) 

Traceable to raw 
data 

Centralized 

Well-Documented 

“Bespoke” Data 
Collections/Research 

Future 

Current 

Past 
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Example VAULT Products 
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VAULT Homepage 
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Industry Assessment of Data 

Science Platforms 

◼ Gartner sets the industry standard for 

assessment of various tools 

◼ Our entire tech stack is in the upper quadrant for 

their 2024 assessments 

◼ AWS 

◼ Databricks 

◼ Dataiku 

◼ Tableau (on the Analytics and Business intelligence 

quadrant) 

◼ Annually reassessing 

◼ Data Pipelines not tool dependent- built with SQL, 

Python, R which are supported in all DoD cloud 

based platforms 

I n t e g r i t y - S e r v i c e - E x c e l l e n c e 
UNCLASSIFIED 

9 



 
 

 

 

UNCLASSIFIED

UNCLASSIFIED 

Analysis Storage 

Data Storage 

Import 
(in to) 

Export 
(out to) 

* 
* 

* 

VAULT Architecture/ 
Tools used in CAVA 

AFCAA Tenant 
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Data Location 

Provide me with… 

◼ …all Air to Ground (AGM) missile programs 

◼ …all F-35 production reports 

◼ …all Sidewinder production reports, and subset the data to the Propulsion WBS element 

◼ … all Space System ground components by a certain contractor 
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Data Modeling 

Plot for me… 

◼ …total cost for all F-35 production reports, in Lot order, normalized for work scope by 

reporting entity and adjusted for escalation 

Provide me data that I can use to… 

◼ …estimates material cost for all missiles programs, stratified by missile type, across 
time 

Data Modeling labeling provides a much deeper set of tags that would 

conducive modeling with minimal further manual data preparation or 

transformation work 
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Historical Process 

1921= REPORT 

Form Approved

OMB No. 0704-0188

Pre-A B X C-FRP X

A C-LRIP O&S

7.  CONTRACT TYPE 8.  CONTRACT PRICE

c. SOLICITATION NO.: N/A

d. NAME: N/A

13. REPORT CYCLE

INITIAL

X X INTERIM

FINAL

TOTAL NONRECURRING RECURRING TOTAL

F G H I J

TOTAL COST

REPORTING CONTRACTOR PROFIT OR FEE

SUBTOTAL COST

REPORTING CONTRACTOR MANAGEMENT RESERVE

21. DATE PREPARED (YYYYMMDD)

20240701

N/A

15. RESUBMISSION 

NUMBER

0

16. REPORT AS OF (YYYYMMDD)

20240329

12. APPROPRIATION 14. SUBMISSION NUMBER

RDT&E

PROCUREMENT

O&M

4

19. TELEPHONE NUMBER (Include Area Code) 20. EMAIL ADDRESS

6. CUSTOMER (Direct-reporting 

subcontractor use only) 

N/A

FPIF

$1,000,000.0

10. TYPE ACTION 9.  CONTRACT CEILING

e. TASK ORDER/DELIVERY 

ORDER/LOT NO.:
N/A

FA999-18-C-0000a. CONTRACT NO.:

P00001

AF-99-K-XX (RS)

PRIME / ASSOCIATE CONTRACTOR DIRECT-REPORTING 

SUBCONTRACTOR

GOVERNMENT b. DIVISION

SECURITY CLASSIFICATION Unclassified

COST DATA SUMMARY REPORT

The public reporting burden for this collection of information is estimated to average 8 hours per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information.  Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing 

the burden, to Department of Defense, Washington Headquarters Services, Executive Services Directorate (0704-0188).  Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to any penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number.

PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE ABOVE ORGANIZATION.

3. REPORTING ORGANIZATION TYPE 4. NAME/ADDRESS (Include ZIP Code) 5. APPROVED PLAN 

NUMBER2. PRIME MISSION PRODUCT a. PERFORMING ORGANIZATION

1. MAJOR PROGRAM a. NAME: PROGRAM A

b. PHASE/MILESTONE

Satellite Bob's company

b. LATEST MODIFICATION:

Bob

18. DEPARTMENT

Finance

a. START DATE (YYYYMMDD) : 

b. END DATE (YYYYMMDD) : 

20100501

20241231

11. PERIOD OF PERFORMANCE

17. NAME (Last, First, Middle Initial)

A

WBS REPORTING ELEMENTS

B

NUMBER OF

UNITS

TO DATE

C

COSTS INCURRED AT COMPLETION (thousands of U.S. Dollars)

1.0

NUMBER OF

UNITS AT

COMPLETION

1.1

Satellite

SEITPM

COSTS INCURRED TO DATE (thousands of U.S. Dollars)

NONRECURRING RECURRING

D E

WBS

ELEMENT

CODE

REPORTING CONTRACTOR UNDISTRIBUTED BUDGET

REPORTING CONTRACTOR'S G&A

REPORTING CONTRACTOR FCCM

1.1.3 SS Program Management

1.2.1.3 SV Program Management

1.2.1 SV SEIT/PM and support equipment

1.1.1 SS Systems Engineering

1.2

1.1.4 SS Support Equipment

1.1.2 SS Assembly, Integration & Test

1.2.1.4 SV Support Equipment

Space Vehicle (SV)

1.2.1.2 SV Assembly, Integration & Test

1.2.1.1 SV Systems Engineering

1.2.2.1 SEIT/PM and support equipment

1.2.2 Bus

1.2.2.3 Thermal Control (TCS)

1.2.2.2 

Structures & Mechanisms (SMS)

1.2.2.7 

Telemetry, Tracking & Command (TT&C)

1.2.2.6 Propulsion

1.2.2.5 Altitude Control (ACS)

1.2.6

1.2.7

1.2.2.4 Electrical Power (EPS)

Launch Operations

1.2.2.8

Bus Flight Software

Booster Adapter

Space Vehicle Storage

Launch Systems Integration (LSI)

1.2.4

1.2.5

1.2.3 Payload

TOTAL PRICE

Compartmentalized 

Analysis 
Manually 

updated 
Charts/ Graphs Datasets 
(normally static/ 

PowerPoint) 
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FLEXFILE= DATA

FlexFile 1

FlexFile …

FlexFile 2

FlexFile n

Optimal Process 

OUTPUTS 

1921 – like reports 

Dynamically updated Dashboards 

Models connected to data 

Applications 

Analysis 
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Traditional Studies 

VAULT 
Use Cases 

Normalizations and Tags 

CCDR (Legacy / 

FlexFile) 

Metadata 

Layer 

SQL 

Source Raw Pipeline 

• VAULT Use Cases represent a modern approach to traditional research 
• Dynamically linked to the data pipeline to enable rapid and consistent analyses 

– Built upon a singular source of cleaned and normalized data (i.e., Silver/Gold layers) 
– Enables replicability across programs, commodities, or other data subsets 
– Curates data in a way that can be leveraged across multiple data products 

• Tools can be anything (e.g., Tableau, Dataiku, or even back to Excel based on an export) 
• Does not fully automate an analysis 

– Provides some efficiency, be it small or large depending on the use case 
– Still includes heavy analyst in the loop steps to ensure the correct data is being used 
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Selecting the Optimal Solution 
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Why Dataiku? 

◼ Power of Data Science in a no-code/ low code 

environment 

◼ Scalable (can run any number of excursions 

simultaneously) 

◼ Easily repeatable 

◼ Centralized/ Highly collaborative 

◼ Dynamic documentation 

◼ Customizable – can deploy custom “plug-ins” and 

applications for cost estimation 

Scalable

Easily 
Repeatable 

(scripts)

Traceable to raw 
data

Centralized

Well-Documented

“Bespoke” Data 
Collections/Research

Excel Dataiku
VLOOKUP Join
SUMIF Group By
Cut and Paste Stack
Sort Sort
VBA Repeatable Scripts
Complex formulas Window recipe
Complex formulas/ 
Manual / VBA

Prepare Recipe (100 
processors)
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Status of Data Pipelines 

 Data Layer  Data Included 

 Current 

Status  Notes 

Metadata Metadata

Metadata architecture 95% - Implementation 

needed for each layer at silver level

FlexFiles

1921

1921-1

1921-2

1921-3

SRDR Planned to start 2024 with PCIP/PAQ

TDR

Maintenance & Repair

SAR SAR

IPMDAR currently only fields limited to export provided

EVM Format 1

Lower level detail for AF only; working with EVM 

on other services

EVM Format 2

EVM Format 3

EVM Format 4

EVM Format 5

Contract Contracts

Most mature data layer due to work on CADE 

contract- dashboards in production

Budget Budget

Flying Hours as of FY24 Q1

PAA as of FY24 Q1

TAI as of FY24 Q1

End Strength as of FY23 Q4

Total Cost Combined as of FY23 Q4

CAIG/CAPE as of FY23 Q4

Maintenance  

Supply

Personnel

Indirect

FPRA FPRA

Gov Test Government Test

CSDR

EVM

AFTOC

Missles 90% / Space 70%/ Aircraft 15%

not yet provided by AFTOC

bronze/silver done - some gold

bronze/ significant progress on silver

bronze/ some progress on silver

haven't started yet
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Bronze-Silver-Gold 

Gold: production-grade data that 

your entire company can rely on for 

business intelligence, descriptive 

statistics, and data science / 

machine learning 

Silver: the raw data get cleansed 

(think data quality checks), 

transformed and potentially enriched 

with external data sets 

Bronze: the initial landing zone for 

the pipeline. We recommend copying 

data that’s as close to its raw form 

as possible to easily replay the 

whole pipeline from the beginning, if 

needed 

https://www.databricks.com/blog/2020/06/02/monitor-your-databricks-workspace-with-audit-logs.html I n t e g r i t y - S e r v i c e - E x c e l l e n c e 
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Databricks Notebooks 
Helper Notebooks 

SQL_Generating_Functions CADOM_R_Package_Restore Global_File_Paths 

Layer: Metadata 

Metadata_00_Create-

Tables 

Metadata_00_Create-

Tables 

Layer: CCDR-Legacy 

CCDR-Legacy_00_Create-

Tables 

CCDR-Legacy_01_Bronze-

Data 
CCDR-Legacy_02_Silver-

Original 
CCDR-Legacy_03_Tag-

Data 
CCDR-Legacy_04_Silver-

Tags 

Layer: FlexFile 

FlexFile_00_Create-

Tables 

FlexFile_01_Bronze-Plans 

Layer: Contract 

Contract_00_Create-

Schema 

Contract_01_Bronze-

Tables 
Contract_02_Silver-Tables Contract_03_Gold-Tables 

FlexFile_02_Bronze-Data FlexFile_03_Silver-Plans FlexFile_03b_Tag_Downlo 

ad 

FlexFile_04_Plan-Tags FlexFile_05_Silver-Original FlexFile_06_Silver-Tags 

… 
Layer: … 

Provided guidance to EVM and AFTOC data-layer teams 

I n t e g r i t y - S e r v i c e - E x c e l l e n c e 20 



         

 

  

 

  

 

 

    

VAULT Infrastructure 

◼ A collection of steps that trigger each other 

based on successful run 

◼ Can be scheduled (i.e., run nightly) 

◼ Set up for core CCDR & Metadata activities 

◼ Provide an auditable way to track progress, trap 

errors, and restart flows for data and 

infrastructure updates 

Failed 

Skipped 

In 

progress 

Pending 

Complete 

Complete 

Traceable to S3 location for data 

upload 
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Documentation 

◼ Further expanded documentation and 

definitions 

◼ CCDR Metadata field definitions and 

examples 

◼ Metadata-layer definitions 

◼ Commodity-specific guides 

◼ Developed relationship diagrams 

◼ Layer-specific (i.e., Metadata) 

◼ Cross-layer (i.e., CCDR interaction with 

Metadata) 
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Metadata 

◼ Program-level metadata layer provides linkages between each data layer 

◼ Each data layer has a consistent set of metadata that allows them to talk to each other as 

well as it’s unique normalizations that allow it to be used to it’s full potential 
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Use Cases Highlight 

◼ NLP Applications 

◼ WBS Mapping Tool- utilizing ML with analyst in the loop (ML has 85-90% accuracy) 

◼ Other Applications/Use Cases/ Plug-ins: Dataiku 

◼ Escalation/ Inflation Plug-in – ability to centrally load inflation/escalation and apply to 

individual datasets – MVP 

◼ Learning Curve Plug in – ability to perform Cumulative Avg or Unit LC/Rate analysis – MVP 

currently and iterating to improve 

◼ Monte Carlo Plug in – mature capability to run monte carlo simulations within Dataiku 

◼ Conversion of O&S LACE model in VAULT 

◼ Lots of lessons learned- and this is currently informing our silver/gold table build 

◼ Aircraft SEPM Study (in development utilizing CSDR data layer) 
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Databricks “live” tables) 

File coming from S3 bucket 

(these are static files) 

Dataiku Overview 

Dataiku Navigation Pane Dataset Types in Dataiku 

Uploaded Directly in Dataiku project 

JDBC connection (for us-

Editable dataset- can 

interact with this similar to 

Excel 
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 Data Pipeline to Use Cases 
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Aircraft SEPM Factors 
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Below the Line Factors 

The Flow includes several Zones to help organize recipes 

and clearly track inputs and outputs. 

Inputs: Silver Tables from CCDR layer Outputs: Custom Factor Tables for Visualization Dashboard 
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Backup 
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Database Structures 

◼ It all starts with database structure 

◼ Data should be structured and stored so that easy for the computer to use and 

manipulate 

◼ Data are reported to be easy to consume by human 

◼ There are certain best practices when working with databases and tables in the VAULT 

(or any modern toolset or programming language) 

◼ Material borrowed extensively from “Don’t just use your data… Exploit it” – Technomics 

ICEAA 2019 
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Structuring Tables in Data Collection 

◼ When collecting data (even in Excel) – be intentional about building tables so that it facilitates 

data analysis with modern toolsets 

◼ General rule of thumb- choose to organize so that you have 1 or more tables with a set of 

mostly unique fields 

◼ Ensure each table has at 1 common field (unique ID) 

◼ DO’s and DON’Ts 

◼ DON’T separate out various subsets of the data into different tabs 

◼ DO consider adding separate tables such as “metadata” if the fields are getting too 

repetitive 
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Flat File Concept 

◼ Also avoid merged columns as header labels in raw dataset 

◼ Similar concept to the format needed to create pivot table in Excel 
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Single Purpose Variables 

◼ A column (or variable) should only contain ONE piece of information 

◼ Single purpose variable 
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Naming Conventions 

◼ Best practice for Variable names (i.e. column or field names) 

- No special characters 

- Unique (don’t name 2 fields the same thing) 

- No spaces (common to replace with underscore) 

- Start with letter 
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Other Basic Rules 1/2 
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Other Basic Rules 2/2 

◼ Should not have to rely on the physical sequencing – data in table should be unordered-

meaning they can be shuffled randomly without any loss of information 

◼ Might need to define a variable to define the ordering 
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More on Data Structures 

◼ Begin with the end in mind before even starting 

◼ Similar to building a cost model – you need to have a purpose/ end goal: what are you 

trying to accomplish? 

◼ Obey the data structure rules 

◼ The best structure for your data DEPENDS what you’re doing 

◼ General Rule of Thumb 

◼ LONG (more rows) → visuals 

◼ WIDE (more columns) → analysis 

◼ Easy to either fold or pivot the data (i.e. turn rows into columns or columns into rows which 

will be covered in the Dataiku hands on portion) 
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Data Analytics User Group Overview 

◼ What this User Group IS 

◼ Analysts from a wide spectrum of different government organizations that are CURRENT 

users of advanced data analytic tools and can represent their organization by talking 

specifically about them and ideally be able to demonstrate exactly how they are using those 

tools 

◼ Liaising with Data Tools Tiger Team (whose mission is to better inform leadership on what is 

needed to identify, procure and adopt the right tools for the cost community) 

◼ Government civilians 

◼ Contractors directly supporting a government organization 

◼ Meets regularly every 3 weeks 

◼ What this User Group IS NOT 

◼ Providing training for novice users 

◼ Making authoritative decisions about which tools should be used 

◼ Industry contractors 
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Data Analytics User Group Goals 

◼ Short term Goals : 

◼ Create a community of analysts using data analytics tools to collaborate 

◼ Discuss each tool in detail to include the different ways that each organization is using the 

tools to their advantage 

◼ Demonstrate and share results with the group so we can consolidate best practices and 

lessons learned 

◼ Collaborate in order to avoid duplicative data analytic efforts and leverage work that has 

already been done to the greatest extent possible 

◼ More widespread outreach to the cost community to help with adoption of tools 

◼ Potential longer-term goals: 

◼ Collaboration on products to be eventually hosted in the DTM Hub 

Email me for more information or to request to join: sarah.green.10@us.af.mil 

I n t e g r i t y - S e r v i c e - E x c e l l e n c e 
UNCLASSIFIED 

39 

mailto:sarah.green.10@us.af.mil


         

 

Cost Analysis Data Operating Model (CA DOM) 

Architecture Overview 

(S3 storage) 

Governance Layer 

Data Layer Data Included

Metadata Metadata

FlexFile

1921s

1921-1

1921-2

1921-3

SRDR

TDR

Maintenance & Repair

SAR SAR

IPMDAR

EVM Format 1

EVM Format 2

EVM Format 3

EVM Format 4

EVM Format 5

Contracts Contracts

Budget Budget

Appropriations Universe

CAPE Universe

SDT/MDT

Indirects/MI6 universe

Other AFTOC

FPRA FPRA

Gov Test Government Test

CSDR

AFTOC

EVM
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Realized Benefits 

Traceability is dependent on documentation & process 
used by analyst 

Only saved versions are kept- can lose trace to data in 
certain versions of models if not properly handled 

Often have issues with compatibility of desktop versions 

Mostly manual steps – not easily repeatable and often not 
well documented 

Extremely difficult to get desktop tools approved on high 
side 

Performance limited to desktop compute 

Models are tedious to update and are often several years 
outdated 

Org-wide changes like inflation updates have to be 
individually updated in each model manually 

Power of data science in cost community often limited due 
to very few programmers in the field 

Complete step by step traceability to original, raw data 

Insight into who made change & when – and can revert 
back to a previous version in modeling tools 

No compatibility issues with different versions of desktop 
software once in the cloud 

Automated steps from raw data to final product so that it’s 
repeatable on new data that’s received 

Can replicate environment on the high side (SIPR now, 
JWICS) 

Performance will scale based on compute available in 
“cluster”- equivalent of groups of machines 

Can update models much more easily- often  in days vs. 
months 

Ability to centralize updates so that analysts can pull them 
in to models quickly and easily 

Data science tools in a no code/low code environment 

Legacy Cloud-based 

Models built with manual steps tend to be very error prone Opportunity for significant reduction of modeling errors 

*AFCAA’s assessment of benefits 
I n t e g r i t y - S e r v i c e - E x c e l l e n c e 
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