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Outline

m Why VAULT?

m VAULT Architecture/ Tech stack

m Traditional cost processes vs. future vision
m Status and Process for Data Pipelines

m Metadata

m Use cases/ Dataiku
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Advana Envision

- Specializes in authoritative data - Specializes in “quick start” access to
Platform ingestion & visualization integrated tool suite & established
highlights -Toolsets fixed by Advana (some data connections

flexibility for Enclaves) - Palantir tools only {Vendor lock-in)

m SAF 0SD SAF

I N I

Platform as a Service Platform as a Service Software as a Service
I I I
Org Workspaces Tenants Enclaves Project Folders
| —

Primarily self-service: essential w/ Contracted services Primarily contracted services

Data ingestion/

PROPIN dat .
. ata cost community’s PROPIN data

handling

-Ability for users to easily pull raw -Requires advanced data science -Requires advanced data science
Ease of data into end-to-end analytical skillsets/programming to perform skillsets/programming to perform

ol toolsets to perform data end-to-end analytics and custom end-to-end analytics and custom
transformations, analytics & custom modeling modeling
modeling without coding required -No custom plug-ins/ custom apps -No custom plug-ins/ custom apps
-Deplcvment of custom apps -User feedback indicates difficult
-Easy data extraction data extraction
- e —-- . 4

— Project
Legend Platform Tool Analysisf Customizations- Management

Deployed

Mo code required Tools

Lm-.r code required VAULT
High Code required

¥ |Capability- coding n/a VAULT & ADVANA Tableau
No capability Databricks

alik
DataRobot
As of Jan 2023 Envision Palantir Foundry % X

ADVANA

c
o
(V)
-
©
Q.
E
@
O
-
-
o
(€t
e
L
Q.
_.U'I
@
>
(N
~
Ll
<
(¥ )




SAF/FMC/AFCAA
Platform Reguirements Analysis

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

m Pros of Vault over Advana for AFCAA

m Proprietary data protection — government analysts can perform application/dashboard development and data
governance - a MUST for industry data

m Emphasis on analytic tool accessibility and allowance for “Bring Your Own Tools” — a significant requirement/benefit to
cost community

m AFCAA solutions developed in Vault - cannot be replicated in Advana without capability degradation
m AF Operations Research community platform of choice- Enhancing AF cost community synergistic Analytics Sharing

m Findings
m As-is Advana does not meet cost community data analytic needs
m DAF FM Budget/Financial community has different platform needs

m Current Advana development priorities not focused on our cost requirements- waiting for those would significantly
derail current cost tool development path

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

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

Integrity - Service - Excellence
UNCLASSIFIED



Cost Analysis Data Operating Model (CA DOM)
Architecture Overview

/ Analysis Custom Applications Dashboards

Cﬂw

_ - Capability to export
% = ' o . @ - back to desktop
,E- = = o e . & e & I = o (subject to capacity
5 s == [ T of desktop tools)
- = N .-.\'I : =
w = B o
E <
5
Curated Data (SME): Analysts’ specific transformations/mappings/etc. ol i Tableay e
(SME): Analysts’ sp pping S < B I ]
Governance LEYEF ::‘::Tu E Governance Layer
- - - reusable by 2_"- [‘ DatabricksJ l Om MUTQ
Curated Data: Cleaned/Transformed/Mapped/Normalized- consistent logic aiets -
2 : <
= Raw Data (Databricks) i .
5 e ]
]
a

<
o
SOUrces

*Data Scientists also potentially involved with the development of the dashboards and custom applications
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Why VAULT?

|
‘ Future
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Example VAULT Products

Program Overview Dashboard

Program

Advanced Extremely High Frequency Satelite (AEHF) is a joint service
satellite communications system that provides global. survivable. secure.
protacted, and jam-resistant communications for high priority military
ground. sea, and air assets. The system consists of four

operational satellites in Geosynchronous Earth Orbit that provide 10 times
the capacity of the 1990s-era Military Strategic and Tactical Relay Block I
satellites. The system provides continuous 24-hour Extremely High
Frequency Extended Data Rate coverage between 65 degrees north and 65
degrees south latitude. AEHF allows the National Security Council and
Combatant Commanders to control their tactical and strategic forces at all
levels of conflict up to and including general nuclear war, and it supports
the attainment of information superiority.

The AEHF operational system is composed of three segments: space
terminals, and mission control. The space segment consists of a cross-
linked constellation of satellites to provide worldwide coverage. The
terminal segment includes fixed and mobile ground terminals, ship and
submarine terminals, and airbore terminals. The mission control segment
controls satellites on orbit. monitors satelite health, and provides
communication system planning and monitoring. This segment is also
survivable, with both fixed and mobile control stations.

Timeline
Cotegory 1999 2000 2000 202 2003 2005 2007 2006 2009 200 2012 2013 2014 205 2016 2017 2016 2013 2020
Prooram A A A AA A A A A AA- A A A
Sonce A A A A A AA AA AA AA A A AA- A
Groung A AA AA AA-
Interactive Scoring £ Prediction for Total Comm Payload Mass (lbs): Contract Data Dashboard
ADD TO COMPARATOR  COMPARE (0)
0 [ — ModDate
|
i
Q F 0 |
=z i
2 |
Design Life (yrs) 3 0 !
5 i .
- s = @ g o ! H
1 3 16 H ] z
i
Satellite Class (HBC, MU, Mil, NASA-Exp, HTS, Dual) o~ 0 4 g .
i E
Mil - A @ o 1 £ .
0 ' 4
Total Bandwidth All Transponders (MHz) Prediction
A+ [F e
563 7000
Primary Band Most influential features for Total Comm Payload Mass (lbs) (ICE)

2012

2013
2010
2016
2017
2018
2019

2000
2006

2001
2003
2005

El

Program Type/Sponsor [ ] Primary Band
Commercial - A =Z g - Design Life (yrs)
1

Total Bandwidth All Transponders (MHz)
I Satellite Class (HBC, MU, Mil, NASA-Exp, HTS, Dual)

Program Type/Sponsor
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VAULT Homepage

AFCAA

' AFCAA S3

‘ Data Lake Q AD Lookups m Plotly Pipeline

Staging

m Plotly Pipeline

Production

‘ Databricks

_:_'l'i‘r Tableau Server Tableau Desktop ) Trifacta m Dataiku autopreprod {+Jm8  Dataiku autoprd Dataiku design
¥

\3 Datahub ﬂ Immuta “) Mattermost (Beta) @ Plotly Prod
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Industry Assessment of Data
Science Platforms

Figure 1: Magic Quadrant for Data Science and Machine Learning Platforms

Gartner sets the industry standard for
assessment of various tools
Our entire tech stack is in the upper quadrant for Gy
their 2024 assessments >
m AWS
m Databricks g O O4
m Dataiku .. e
m Tableau (on the Analytics and Business intelligence e
guadrant) »e
Annually reassessing
Data Pipelines not tool dependent- built with SQL, 5 .
Python, R which are supported in all DoD cloud 2
based platforms : COMPLETENESS OF VISION As of April 2024 © Gartner, Inc

Source: Gartner (June 2024)
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VAULT Architecture/

Analysis Storage

AFCAA Tenant

Tools used in CAVA on s\ g it

amazon
\ S3

Import Export
(in to) (out to)

data

+_,_1+L_T_+ +ableau < @ - N -
databricks IKU
iii plotly’ iil plotly
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Data Location

Provide me with...

m ...all Air to Ground (AGM) missile programs

m ...all F-35 production reports

m ...all Sidewinder production reports, and subset the data to the Propulsion WBS element

m ... all Space System ground components by a certain contractor

Integrity - Service - Excellence
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Data Modeling

Plot for me...

m ...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 | can use to...

m ...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

Integrity - Service - Excellence
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Historical Process

SECURITY CLASSIFICATION

1921= REPORT

COST DATA SUMMARY REPORT

The burden or s colection of ToUTS per response, Inciuding the time for daa hering and -ana nformation any other
the burden,to Department of Defense, (0704-0188). be avare [ taw, no 10 any penaty for itdoes ot
PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE ABOVE ORGANIZATION.
1 MAJOR PROGRAM a NAME: PROGRAM A
b, PHASEMILESTONE 3 REPORTING ORGANIZATION TYPE 4 NAMEIADDRESS (nclude ZIP Code)
Pre-A i 2 PRIME MISSION PRODUCT [X]PRIME 1 ASSOCIATE CONTRACTOR [Jorecrrepormne  [Jeovernment 2. PERFORMING ORGANIZATION b.DVISION
A cLrp 'SUBCONTRACTOR
Satelite Bob's company
& CUSTOMER (Directreporing |7, CONTRAGT TYPE B CONTRACT PRICE 3 CONTRACT CEILING 10 TYPE ACTION
subconractor use only) FPE 2. CoNTRACT NO. FA999-18.C-0000 €. SOLCITATION NO. NA e TASK OF
$1,000,000.0
A A b LATEST MODIFICATION: P00001 ORDERLO
11 PERIOD OF PERFORMANGE 12 APPROPRIATION 13 REPORTCYCLE |14 SUBMISSION NUMBER 5 RESUE
a. STARTDATE (YYYYMMDD): 20100501 RoTaE INmAL NUMBER
b. END DATE (YYYYMMDD) 20241281 X |PROCUREMENT x | wrerm 4
oam FiNAL
7 NAME (Last, First, Middie ital) 8. DEPARTNENT T, TELEPHONE NUMBER (nciude Area Gode) 20 EMAIL ADDRESS
Bob Finance
CoDE TODATE NONRECURRING RECURRING ToTAL COMPLETION NONF
A B c o 3 F G
10 Satelite
11 SEITPM
111  |SS Systems Engineering
112  |SS Assembly, Integration & Test
113  |SS Program Management
114 |SS Support Equipment
12 Space Vehicle (SV)
121 |SVSEIT/PMand support equipment
1211  |SV Systems Engineering
1212  |SVAssembly, Integration & Test
1213  |SV Program Management
1214  |SV Support Equipment
122 [Bus
1221  |SEIT/PMand support equipment
Structures & Mechanisms (SMS)
1222
1223  |Thermal Control (TCS)
1224  |Electical Power (EPS)
1225  |Altiude Control (ACS)
1226  |Propulsion
Telemetry, Tracking & Command (TT&C)
1227
Bus Flight Software
1228
123 |Payload
124  |Booster Adapter
125  |Space Vehicle Storage
126 |Launch Systems Integration (LSI)
127  |LaunchOperations
SUBTOTAL COST
REPORTING CONTRACTOR'S G&A
REPORTING CONTRACTOR UNDISTRIBUTED BUDGET
REPORTING CONTRACTOR MANAGEMENT RESERVE
REPORTING CONTRACTOR FCCM
TOTAL COST
REPORTING CONTRACTOR PROFIT OR FEE
[ TOTAL PRICE

Manually
updated
Datasets

Compartmentalized
Analysis

Charts/ Graphs
(normally static/
PowerPoint)

Integrity - Service - Excellence
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Optimal Process

furcvional Lotalles
(e oF Lot i CARID Frd itemiD WAk Flemeat il Morecuning or Recundng 1D Fanctions] Category 10 Overiead Ctegory 10 Stardbed Catogory © Standard Category 10 Lk of Subior © Allocation
= 1T Y 111 NONRECUNIING Dtrguind Overtaadlnegeny]  DIRECT_ENGNEERNG LASOR
ML Yad 111 NONSECUNPING OwrtesdCaligery]  DINECT_ENDREEIING LASOR
LML War-R jR ] NONRICURRING OvertescCatagory]  CIRICT INGAEIRING LASCR
LML M-k Ll NONECLRRING OverteadCategoryd  CHIECT ENGISERING LABCR O UTP UTS
L) Vi il NONRECLRRING Dafrgand OvateadCaagany]  CRECT_ENGREERING LAROR
[T 111 NONAECURING tEngnt OWMGMCIEgind  DIECT ENONEERNG LASOR
LML M-k L1l NONSECURIING OverdeudCalegery]  DISECT_ENOREENNG LAROR
LML War-R j ] NONRICURENG OverteudCrtageryl  DOLCT_INGACIRNG LAROR
LML Wi Ll NONIECURRING Dufnglast CARECT ENGAKERING LAGCR
(L] Vi iLi NONRECURRING Dutrgland OverteadCamegenyd  DIRECT_ENGVEERING LAROR
UMl Wk 111 NOMRECURBING OvergLan CMmeaCaegiry]  DIRECT_ENGINEERING LABOK
ML M-k L1l NONSECUSHNG OwetaedCaiegeryl  DISECT ENONEENNG LARCH
LML War-R 1Ll RICLATING Dvertaed’ete CARECT_ENGNEIRING LARCH
LML Wi L1 RICLREING Overreacdiategenyd  DORECT ENGAEERING LARCR .
aml vk 3 RECLREING OveresdCanagenyd  DIRECT_ENGNSERING_LAROR 1 9 2 1 _ | k p t
AL W, 111 AECRIING OWmoMCgeryl  DWECT ENGNEERING LASOA I e re Or S
OML Wb 111 RICUNRING CONECT_ENGINELRING LAROR
DML MR 1Ll ALCURNNG CARECT_ENGNEIRING LAROR
LML Wi iLi RICURRING OvarteadCatagonyd  DHECT ENGINGERING LAROR
(L] -k iii RECURRING Datrgrand Ovateadinegory) m;(l_:»:‘.umm‘._ MO N
UL sl 111 RECLANING DWErgLang OWMGICINRInT  DIECT ENGNEERING LASOR Dyn am | Cal |y u pd ated DaS h board S
LML Wb PR &) ACCURTING Datrgland OretaudiCageny]  CIRCT ENGINEERING LASOR
LML War-R 1Ll ACLARING Drtrglasl OvortoadCrtagory]  CURECT INGAETRING LAIOR
LML M-k LL1 RICLARING Drfrglazi OvorteadCmagonyl  DIRECT ENGASERING LARCR
UL Y iid NONRECLIRRING Ditrgum) Overtepdimegenyl  DARECT ENGINEERING LAROR
aml ves 1Ll NOMIECURKING DvErgan ORmOaNgiy]  CHECY ENNEERNG LAROR M d | t d t d t
ML M-k L1 NONAECURRING Datrylesl OvehaudCogery]l  CORECT_ENGINEEMNG LAROR O e S CO n n eC e O a a
LML War-R 1Ll NONILLUBRING DrCrglas) OverteacCrtegoryl  CORICT ENGACIMNG LAOR
LML War-R 1 IMZNIHUU)M‘. Difrglas) OverteaciCmegonyd  DIRECT ENGASERING LAROR
(L] Wk i NONRECURRING Ditrglan) OvemaadCmegory]  DIRECT ENGNEERING LAROR . .
(LML Wl 111 NONSECUSHING DatrgLanl OmOMCneginy]  DIECT_ENGNEERNG_LARON Ap pl |Cat| 0 n S
OML Wb 111 NONSECUNING Datrglas? Drertwes Ayl DOSECT_ENGINEEMNG LAROR
LML M-k 1Ll NONULCURRING Dirfrglas) Overreadatageryl  CHRECT INGACERING LARCR
LML Wi L1l NONRECURRING Dirkrglas) OverteadCaagaryd  CARECT ENGINSERING LAROR
CLM i i NONRECURRING Dtrgram) OvateadCaagory)  DIRECT ENGANEERING LAROR :
L W 111 DatrgL OwemeuaCanegedy]  DIRECT ENUINELRING LAROA An aIyS I S
oML Wi 111 "ND Drtrgle OverdeddTuiugery]  CHIECT_ENGNELRING_LASOR
LML MR 1Ll AICURTING Drirglaz) OverrwacCatageryl  CIECT ENGAELRING LASOR
LML Wi L1l RICRRING Defrguaz) OuerteacCangaryl  DARECT ENGRSERING LAROR
LA i i RECUREING DrEngLan) Overteadineqonyd  DIRECT ENGNEERING LARORK
[T 111 RCUMING DatrgLnd OverteadCagonyd  OMECT ENOTELNING LASOR
LML Mar-R 1L AICUNTING Dartrygland Dt endC CORECT_ENGIVEERING LASOR
LML War-R 1Ll RICLARING Dirrglazd Overteacrtogoryl  COECT ENGMNETRING LAICR
CLML War-i LL1 RiCAREING Dringas) OearteacCrienand  CIRECT ENGISERING LARCR

¥ .| ClMy | End imm Wk Breshziosr Tarons Ctngores Frcaces Overbend Cngonme Uty or Scbloty Naportrg Calendder Surmary Covt Omta  Actusi Cost Mowr Dets
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Traditional Studies

T Normalizations and Tags VAULT
Use C
CC[?:FIQeE(LFe”ge?cy/ \ \ ‘( / se Cases
\__/ \__/
AR= 7 _.\7
—o—w L D —>
SQL FiF
I +ableau
data
Source Raw Pipeline @ iku
databricks
B orotly ash
* 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

UNCLASSIFIED UNCLASSIFIED 15



Selecting the Optimal Solution

If some of the following are true..

Original, raw data source size is large

Data is relational in nature (tables related to other tables
by common fields)

Data requires a set of steps from raw source to final form
for analysis (transformation/mapping/cleaning etc)

Original raw data set is updated frequently (more than
~3xs a year)

Data is from a original source that has consistent fields
structured in flat tables

If most of the following are true..

Resulting model tends to be based on parametrics

Resulting model tends to be based on a very small dataset|
or analogy

Models tend to have consistent logic for elements as a
starting point

Models that do not have any consistent logic for elements
even as a starting point for analysis

Models that over time require many iterations/alternatives
or require frequent updates

Models that do not require many iterations and are stable
without a need to update with more recent data

Steps of the analysis could be easily reused by another
program/ commaodity/ etc. (i.e. common factors)

Steps of the analysis are not reusable by another
program/ commodity/ etc (i.e. very niche/specific)

Model is generally based on objective data

Maodel is based on highly subjective data (i.e., each point

...Then VAULT/data science might be the

best solution/approach

subject to interpretation by SME)

...Then current desktop tools might be the

best solution/approach

Integrity - Service - Excellence
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Why Dataiku?

Power of Data Science in a no-code/ low code A
environment A
Scalable (can run any number of excursions *
simultaneously) data

Easily repeatable

Centralized/ Highly collaborative

[ Excet =~ [  Dataku |

Customizable — can deploy custom “plug-ins” and

VLOOKUP Join
applications for cost estimation SUMIF Group By

Cutand Paste Stack

Sort Sort

VBA Repeatable Scripts

Complex formulas Window recipe

Complex formulas/ Prepare Recipe (100

Manual/VBA processors)

Integrity - Service - Excellence
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Status of Data Pipelines

Current
Data Layer Data Included Status Notes
Metadata architecture 95% - Implementation
Metadata Metadata needed for each layer at silver level
FlexFiles
1921
1921-1 Missles 90% / Space 70%/ Aircraft 15%
CSDR 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
Lower level detail for AF only; working with EVM
EVM Format 1 on other services
EVM EVM Format 2
EVM Format 3
EVM Format 4
EVM Format 5
Most mature data layer due to work on CADE
Contract Contracts contract- dashboards in production
Budget Budget
PAA as of FY24 Q1 o )
AFTOC Al as of FY24 Q1 bronze/ significant progress on silver
End Strength as of FY23 Q4 bronze/ some progress on silver
Total Cost Combined as of FY23 Q4
CAIG/CAPE as of FY23 Q4
Maintenance
Supply not yet provided by AFTOC
Personnel
Indirect
FPRA FPRA
Gov Test Government Test

Integrity - Service - Excellence
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Bronze-Silver-Gold

. production-grade data that
your entire company can rely on for
business intelligence, descriptive
statistics, and data science /
machine learning

BRONZE

. the raw data get cleansed
O % 7 - (think data quality checks),
@ teation e e e e transformed and potentially enriched
Data Lake with external data sets

IMPROVE DATA QUALITY

. 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/moniﬁrmir-eagbwclis-tvg’kspa@-vetrramiilqgsemtml Excellence

UNCLASSIFIED 1o


https://www.databricks.com/blog/2020/06/02/monitor-your-databricks-workspace-with-audit-logs.html

Helper Notebooks

Databricks Notebooks @ g %

Global_File_Paths CADOM_R_Package Restore SQL_Generating_Functions

| | |

Layer: Metadata

S — ©

Metadata_00_Create- Metadata_00_Create-
Tables Tables

Layer: CCDR-Legacy

— s — e — s — €
CCDR-Legacy_00_Create- CCDR-Legacy_01_Bronze- CCDR-Legacy_02_Silver- CCDR-Legacy 03 _Tag- CCDR-Legacy_04_Silver-
Tables Data Original Data Tags

Layer: FlexFile

S &S -~ &8-S -e -9

FlexFile_00_Create-  FlexFile_01_Bronze-Plans FlexFile_02_Bronze-Data FlexFile_03_Silver-Plans FlexFile_03b_Tag_Downlo FlexFile_04_Plan-Tags FlexFile_05_Silver-Original FlexFile_06_Silver-Tags
Tables ad

Layer: Contract

S — & — & — 9

Contract_00_Create- Contract_01_Bronze- Contract_02_Silver-Tables Contract_03_Gold-Tables
Schema Tables

Layer: ...

Provided guidance to EVM and AFTOC data-layer teams

Integrity - Service - Excellence
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VAULT Infrastructure

m A collection of steps that trigger each other
based on successful run

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

m Set up for core CCDR & Metadata activities

m Provide an auditable way to track proqgress, trap
errors, and restart flows for data and

Infrastructure updates

Completed runs (past 60 days)

Latest successful run (refreshes automatically)

Start time

May 30 2024, 12:59 PM EST
May 29 2024, 11:32 AM EST
May 28 2024, 14:02 PM EST
May 24 2024, 1510 PM EST
May 271 2024, 1452 PM EST

Eun ID

263316488

262062580

260987315

256373158

252721220

Launched

Manually

Manually

Manually

Manually

Manually

Duration

15m 17s

1h 25m 435

Failed

Skipped

Metadata_01a_Bronze-Pr.o

Failed - 1m 10=

[0 ...Metadata_01a_Bronze-FPrograms

W AFCAA

Metadata_02a_Silver_Pro..»

O ...Metadata_02a_Silver-Program

m AFCAA

Traceable to S3 location for data

upload

Status

(&) succeeded

() Succeeded

() Succeeded

() Failed

(%) Failed

Run parameters

CCDR-Legacy_01

CCDR-Legacy_1

CCDR-Legacy_01_|

CCDR-Legacy_01_

CCDR-Legacy_1

_import_dir: ...

_import_dir: ...

impaort_dir: ...

impart_dir: ...

_import_dir: ...

< Refresh

Actions

9

1§}

Integrity - Service - Excellence
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CCDR-Legacy_00_Creat. ..

Supseeded - M 115

..CCDR-Legacy_D0_Create-Tales

2 AFCAA

CCDR-Legacy_01_Bronz...

Succeedad - 95

.}ICCDR-Legacy 01_Bronze-Data

5 AFCAA

CCDR-Legacy_02_Silver... %
Funning - 535

...DR-Legacy_02_Siver-Origing

A AFCAR

CCDR-Legacy 03 _Tag-...
a0

Biocked - 08
.JACy'CCOR-Legacy_03_Tag-Cata

AFCAA

CCDR-Legacy_D4_Silver...
Biooied - 08

. YCCOR-Legacy,_0Md_Siver-Tags
2 AFCAA

CCDR-Lagacy_Gold

Biocked - 08

2 AFCAA

Complete

Complete

In
progress

Pending

21



Documentation

m Further expanded documentation and
definitions

m CCDR Metadata field definitions and
examples

m Metadata-layer definitions
m Commodity-specific guides

m Developed relationship diagrams
m Layer-specific (i.e., Metadata)

m Cross-layer (i.e., CCDR interaction with
Metadata)

stemType

#B¢ UID_WeaponSystemType
a6¢ UID_Commodity

anc UID_Component

#BC WST_Qualifier]

a8C WST_Qualifier2

#BC WST_Qualifier3

a8c UID_Meodel
#B€ UID_ProgramFamily

a8c ModelDescription
[ lsLeader

a5 UID_WeaponSystemType
a8c Notes

| #oc UID_ModelVariant
| rec UID_ModelvariantParent

#bE UID_Model

#pe UID_Program

#B€ Variant

ABC VariantName

#B€ VariantDescription
[ IsLeader

ABC Notes

| Ae UID_Component

#BE UID_Commodity
#ec ComponentType
#B€ Component

#0c Notes

EB DepartmentEnum

#5€ UID_Department
aoc Department

BB AgencyEnum

asc UID_Agency
#5€ UID_Department
ABC Agency

Integrity - Service - Excellence
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b

5 Program

a0c UID_ProgramFamily
| Rec PNO o

| s UID_Commadity
“rec uiD_Component

#8€ UID_Program

ABC ProgramName
A8c ProgramShert o
#6€ UID_Agency

a6c UID_WeaponSystemType
A8 UID_ACAT
fBC Notes

5]#8E UID_Commaodity

ABC Phase
123 SortQrder

ABC SubPhase

#Be Phase

ABC SubPhaseName
123 SortOrder

E7 ProgramFamily

#BE UID_ProgramFamily
apc ProgramFamily e
ABE ProgramFamilyDescr

ABC Notes

B

M Gt

“|rec UID_Program

123 Prodseq

anc UID_ProgramPhase
a8 UID_ProgramFamily

123 ProgramFamilySeq

fbE ProgramFamilySeqlabel
B ProgramPhase

#Bc LifecyclePhase

anc LifecycleSubPhase

ABE SubPhaseQualifier

123 SubPhaseSeq
ABC TeamOrPrime
aec Performer

#bE PerformerRole
apc UID_Component
&) StartDate

) EndDate

22



Metadata

CSDR Data Layer

Data Layer

Report
Tags

Data
Records

Report
— WHBS
Tags

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

m 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

Integrity - Service - Excellence
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Use Cases Highlight

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

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

m Escalation/ Inflation Plug-in — ability to centrally load inflation/escalation and apply to
individual datasets — MVP

m Learning Curve Plug in — ability to perform Cumulative Avg or Unit LC/Rate analysis — MVP
currently and iterating to improve

m Monte Carlo Plug in — mature capability to run monte carlo simulations within Dataiku
m Conversion of O&S LACE model in VAULT

m Lots of lessons learned- and this is currently informing our silver/gold table build
m Aircraft SEPM Study (in development utilizing CSDR data layer)
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Dataiku Overview

Dataset Types in Dataiku Dataiku Navigation Pane

BE O ®» L < w
Explore Build Tag Export Share Publish « .
Uploaded Directly in Dataiku project
Visual recipes ~
Sync Prepare Sample/  Group Distinct  Window Join  Fuzzyjoin
Filter with...
JDBC connection (for us-
DatabriCkS “live” tableS) Geojoin  Split  TopMN Sort Pivot Stack
Code recipes -~
Q02
Python R sSQL Shell
File coming from S3 bucket
(these are static files) 10660606
Hive mpala  Spark SQL Ss,f_:[: Pyspark  SparkR
memmm——m———— ‘ Plugin recipes -~
E ‘ i % -llII ﬁ' E ﬁ" E
I . Graph Forecast Inflation/Esca Text Custom ui Census
! ? . Editable dataset- can anclytcs Prparston  plugn  Usa
1 I . . . . .
! ' interact with this similar to @ B © 0 B Q
| | ) ) .
... Excel Copti... Veulation Cluiate  Properstion bt
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Silver Tables

@m - O

Data Pipeline to Use Cases

Use Case 2 »EUD A [0
Gold Tables ous X O
ned gold_table
Use Case 1 bEUD A2 [0
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Aircraft SEPM Factors

Total Dollars and Hours
The tables and charts below show SEPM and Non-SEPM dollars and hours over time.

Data is cumulative and should not be summed.

Total Dollars and Hours Over Time (Includes SEPM and Non-SEPM Costs)

Report As Of Date
-
2016-04-320 2017-03-21 2018-04-30 2019-04-30 2019-09-30 [+
=)
B
E]
ReportSeqDescription Unit Value Value Value Value Value %
o
“  Cerberus EMD Dollars 113.225k 165.764k 342,599k 171.299k 171.299k 5
W
m
Hours a 0 1] 1] 1]
~  Cerberus LRIP 1 Dollars a 18.772k 401833k 223.339k 223.339k
Hours a 0 a a a .twi
2
~ Cerberus LRIP 2 Dollars a a a 61922k 83.695k '_9:
&
Hours a 0 a a a "
SEPM and Non-SEPM Dollars Over Time, by Effort SEPM and Non-SEPM Hours Over Time, by Effort
M Hon-SERM M Hon-SERM
SEPM SEPM
2
0 15k g
@ E=
CerberusEMD Cerberus EMD 0
Qo 10k
2
w15k 3
Overview | Systems Engineer... Factors | Systems Engineering...
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Below the Line Factors

, : The Flow includes several Zones to help organize recipes
L : and clearly track inputs and outputs.

a“ 8f 59
Ve Q  Search Y au - +ZONE = +RECIPE v+ DATASET v
rae—— - / I 44 recipes 8 flow zones 59 datasets
o / Output Data (Dashboard) #0
O-.0 /7
o 7
a
T —
Ooo a — _
" 3] = e . Report Level Factors =0
o oo o ropepop B

W " —
] ] 1 [
~ w

\ ]
= p

Summary Tables

B if 14 i 3]
H 'n ‘H a H

- O S . . . .- _'_ ‘
]
o
B

b
e

0

\

+
A FLOWACTIONS ~  —

Inputs: Silver Tables from CCDR layer Outputs: Custom Factor Tables for Visualization Dashboard
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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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https://www.iceaaonline.com/wp-content/uploads/2019/06/AM01-Paper-Dont-Just-Use-Your-Data-Exploit-It-JamesAdam.pdf

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

m DO consider adding separate tables such as “metadata’ if the fields are getting too
repetitive
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Rows represent unique data observations, columns represent variables

System
Truck A

Truck B

Bad
WBS Element

Engine Cost
Remaining Cost
PM Cost
Number of Units
Total Cost
Engine Cost
Remaining Cost
PM Cost

Number of Units

Total Cost

Cost ($)
50,000
150,000
1,500
10
2,015,000
40,000
120,000
2,500
5

812,500 |

Flat File Concept

Better

System Metric Element Value

Truck A Unit Cost Engine 50000
Truck A Unit Cost Remaining 150000
Truck A Unit Cost PM 1500
Truck A Unit Cost Surface Vehicle 201500
Truck A Quantity Surface Vehicle 10
Truck B Unit Cost Engine 40000
Truck B Unit Cost Remaining 120000
Truck B Unit Cost PM 2500
Truck B Unit Cost Surface Vehicle 162500
Truck B Quantity Surface Vehicle 5

m Also avoid merged columns as header labels in raw dataset

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

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

m Single purpose variable

Bad Better
1 Surface Vehicle System Original Modified
1.1 Variant A WBS WBS Element Model
) ) 1 1 Surface Vehicle System
1.1.1 Surface Vehicle 1.1.1 1.1 Surface Vehicle Variant A
1.1.1.1 Engine 1.1.11 1.1.1 Engine Variant A
1.1.1.2 Remaining Vehicle 1112 112 Remaining Vehicle Variant A
. 1.2.1 1.1 Surface Vehicle Variant B
1.2 vanant £ _ 1211 111 Engine Variant B
1.2.1 Surface Vehicle 1212 112 Remaining Vehicle Variant B
1.2.1.1 Engine

1.2.1.2 Remaining Vehicle
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Naming Conventions

m 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

Use variable names that any tool can use

Work Breakdown Structure WBS

% Complete PercComp

Cost (TY $K) CosiTY_K

Unit Cost (FY18) UnitCost_FY18
1970 Cost 1970
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Avoid storing redundant information

v Only store child elements
% Do not store subtotals / totals

% Do not store calculated variables

Use intermediary tables for calculations

Data Table(s) J

| Intermediary Table(s) ’_J

‘ Analyses

Other Basic Rules 1/2

Be mindful of data types

= Numeric, date, and text

» Excel will make (sometimes wrong)
assumptions

A B
1 Text Format General Format
2 |1 1
3 /11 1.1
4 111 1.1.1
5 [1.1.2 1.1.2
7 |19 1.9
8 | 1.10 11
9 111 1.11
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Other Basic Rules 2/2

m 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

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

m Begin with the end in mind before even starting
m Similar to building a cost model — you need to have a purpose/ end goal: what are you
trying to accomplish?

m Obey the data structure rules
m The best structure for your data DEPENDS what you’re doing

m General Rule of Thumb
m LONG (more rows) - visuals

m WIDE (more columns) - analysis
m 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

m What this User Group IS

m 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

m 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)

m Government civilians
m Contractors directly supporting a government organization
m Meets regularly every 3 weeks

m What this User Group IS NOT
m Providing training for novice users
m Making authoritative decisions about which tools should be used
m Industry contractors
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Data Analytics User Group Goals

m Short term Goals :
m Create a community of analysts using data analytics tools to collaborate

m Discuss each tool in detail to include the different ways that each organization is using the
tools to their advantage

. results with the group so we can consolidate best practices and
lessons learned

m Collaborate in order to and leverage work that has
already been done to the greatest extent possible

m More widespread outreach to the cost community to help with

m Potential longer-term goals:
m 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
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Cost Analysis Data Operating Model (CA DOM)

Architecture Overview

SMEs/Analysts*

Data Scientists

Analysis Custom Applications
=
: - o Br8c8eeé
: - |- R

Dashboards

Curated Data (SME): Analysts’ specific transformations/mappings/etc. \

Governance Layer

Curated Data: Cleaned/Transformed/Mapped/Normalized- consistent logic /

Raw Data (Databricks)

Feedback
loop to
incorporate
consistent
logic that is
reusable by
ather

analysts

r

.

N(

4
+i-++ Tableau
J

~\

Dataiku

J

’

‘ Databricks
L J

Governance Layer

.

—

OMMUTA

J

<
g
15 ]
=
o
S
(1]
—
a
o
<
5
<
=
o2
=
[1:]
o
<
o
vy
o
o

m

* Data Lake

S3 storage)

*Data Scientists also potentially involved with the development of the dashbozards and custom applications

Data Layer

Data Included

Metadata

Metadata

CSDR

FlexFile

1921s

1921-1

1921-2

1921-3

SRDR

TDR

Maintenance & Repair

SAR

SAR

EVM

IPMDAR

EVMFormat 1

EVM Format 2

EVM Format 3

EVMFormat 4

EVM Format 5

Contracts

Contracts

Budget

Budget

AFTOC

Appropriations Universe

CAPE Universe

SDT/MDT

Indirects/MI6 universe

Other AFTOC

FPRA

FPRA

Gov Test

Government Test
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Legacy

Traceability is dependent on documentation & process
used by analyst

Realized Benefits

Cloud-based

Complete step by step traceability to original, raw data

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

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

Often have issues with compatibility of desktop versions

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

Performance limited to desktop compute

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

Models are tedious to update and are often several years
outdated

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

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

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