REPORT DOCUMENTATION PAGE o Ao e

The public reporting burden for this collection of information is estimated to average 1 hour 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, Directorate for Information
Operations and Reports (0704-0188), 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302. 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 FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) | 2. REPORT TYPE 3. DATES COVERED (From - To)
06/22/2021 Conference Briefing

4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

A Data Analytic Environment to Enable Senior Leader Decision Support - W56KGU-18-D-0004

United States Central Command Use Cases

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER
Anita R Adams, The MITRE Corporation 0721S140SE

Carlius Mapp, USCENTCOM J36
Austin Pearson, USCENTCOM J6-DCIO
James W Soehlke, The MITRE Corporation

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION

The MITRE Corporation REPORT NUMBER

7515 Colshire Drive PRS-21-1745

McLean, VA 22102

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR'S ACRONYM(S)
United States Army (ACC-APG) ACC-APG

11. SPONSOR/MONITOR'S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT
DISTRIBUTION STATEMENT A. Approved for public release: distribution unlimited.

13. SUPPLEMENTARY NOTES
Preprint to 89th MORS Symposium, 21-25 June 2021, Virtual.

14. ABSTRACT

The MITRE Corporation, in collaboration with the USCENTCOM J3 and J6, developed a conceptual architecture for a data
analytic environment (DAE) to support USCENTCOM’s goal. The DAE describes the end-to-end pipeline from the
authoritative data source, the acquisition, integration and storage of the data, access to the data by analytic tools, and
enterprise data management across the lifecycle of the data to ensure its provenance and quality. The team prototyped the
DAE and analytic dashboards for two use cases: Commander’s Daily Briefing, and the COVID Crisis Action Team Daily
report. This paper describes the DAE conceptual architecture, the use case prototypes, and lessons learned.

15. SUBJECT TERMS
Military Operations (General); Decision Support Engineering; data analytic environment; DAE; DoD; Department of Defense

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF |18. NUMBER | 19a. NAME OF RESPONSIBLE PERSON

a. REPORT | b. ABSTRACT | c. THIS PAGE|  ABSTRACT Ic;;GES Susan Carpenito

19b. TELEPHONE NUMBER (Include area code)
17 781-271-7646

Standard Form 298 (Rev. 8/98)
Prescribed by ANSI Std. Z39.18



A Data Analytic Environment to Enable Senior
Leader Decision Support —
United States Central Command Use Cases

Ms Anita Adams, The MITRE Corporation
Mr. Carlius Mapp, USCENTCOM J36
Mr. Austin Pearson, USCENTCOM J6-DCIO
Mr. Jim Soehlke, The MITRE Corporation

Approved for Public Release; Distribution Unlimited. Public Release Case Number 21-1745



DoD Data Strategy

T |
Published by DoD Chief Data Officer on
30 September 2020 and signed by
Deputy Secretary of Defense

DoD DATA
STRATEGY

DoD Vision:

DoD is a data-centric organization that uses data at
speed and scale for operational advantage and
increased efficiency.

DoD Data Strategy initial areas of focus:
« Joint All Domain Operations

« Business Analytics

» Senior Leader Decision Support

* “accelerate the Department’s transition to using live, interactive
data in place of static slides to inform strategic outcomes”



Vision
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Automated data integration and analysis to support faster and better
operational decision making

Digital Maps

Dashboards
Map Drilldown
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New Data Sets
Statistical Analysis

Text Mining




Data Analytic Environment (DAE) to

Authoritative Data Data Extended Data Warehouse Analytics
Acquisition (Disparate Repositories)
- Change Data Capture (CDC) Descriptive
- Q Visualizations
5 QO Dashboards
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Cloud Storage
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O Machinelearning
Q Simulation
O Data Mining
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0 _Heuristics

Self-Service

QO Data Discovery
O Data Exploration

Enterprise Data Management
(including Metadata, Quality and Provenance Management)

Data Catalog ’ }

—

Exploratory Prototyping

Starting Point

Enable the Vision
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Five Approaches to a DAE

1. Adopt Government-owned capabilities
* e.g., NRO FADE, AF UDL, DIA CDF, AF
C2IE

2. Adopt specialized commercial products
endorsed by other Government agencies

* e.g. esri/ARC GIS (used by IC,
USTRANSCOM, USNORTHCOM)

3. Build directly on a Cloud Service Provider
* e.g., AWS, Azure, Google Cloud)

4. Use commodity or open-source desktop
commercial products

» already on SIPR at USCENTCOM or
elsewhere

* e.g., MS PowerBI, MS EXCEL, MS
MYSAQL, Tableau, R Shiny

5. Establish and integrate a hybrid solution
assumed to be the long-term solution




Use Case

JOINT OPERATIONS CENTER (JOC)



How the JOC Works Today:
All Domain SA Production

JS:
. Notjust “UWhat” but “So what” and *
“What's Next”
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How the JOC Could Work Tomorrow:
All Domain SA Production

Analytic Apps on the DAE:
Start with dynamic
maps and charts

Add animation

Add analytics —
predictive,
prescriptive,
exploratory

Common Intelligence Picture Common Operational Picture
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Common Tactical Picture(s)
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Machine Readable Feeds:

* Get data in structured format

+ Get feeds for additional warfighting
functions not available today



Conceptual Roadmap
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Digitized New Full COP, Full COP, Joint All
Commander’s Warfighting Situational SA and Domain C2
Daily Briefing Functions Awareness Analytics for all

(SA) and for all Missions in
Analytics Missions Competition
New for IAMD in Competition and Crisis
Analytics and Conflict
(Assumes

Ops from HQ)



Incremental Development of the DAE

and Commander’s Daily Briefing
E i N Bl
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Authoritative Data

Data
Acquisition

Extended DataWarehouse
(Disparate Repositories)

2%
Ship Data
2
Enterprise Data
. Warehouse
Port Data ETL Implement Using MySQL
Depot Data
Artificial Data Implement
- Usin g Data Lake
n e Implement as a Folder
MySQL NiFi
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JOC Prototype:
DAE Architecture

Built on Power Bl

Common attributes
Analytics

» Wide range of input formats
and tiles

« Analytic “App” distribution
via url to any device
anywhere

fiaalne

» Separates App

Maritime

Visualization « development by analyst

from end user access
Implement

Using
Power Bl .

+ Easy to learn and use

Ability to capture
transformations for record
management by saving the
code

Unique attributes
 esri ArcGIS maps and

Enterprise Data Management
(including Metadata, Quality and Provenance Management)

Implement Using Excel Spreadsheet

)
EE

analytics (e.g., LOS, routing

Metadata b‘ ) )
and drive time)

Repository

* Connection to Azure

* On SIPR at CENTCOM
already



DIGITAL

MODERNGZATION

Name, Country of Origin and Date Time by Asset Type, LAT and LON
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Unclassified Use Case — Cruise Line Company
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JOC Prototype:

Name, Country of Origin and Date Time by Asset Type, LAT and LON
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Commander’s Daily Briefing App
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Use Case

COVID CRISIS ACTION TEAM (CAT)



COVID CAT Requirement

CAT Director required an automated briefing built from
spreadsheet and web data, reducing current manual staff effort

Team:

— Captured inputs/outputs and
process

— Developed unclassified replica of
the input data

— Developed prototype DAE &
COVID CAT App

— Did not change data collection
approach

Authoritative Data Components
Sources (ADS) and Operations SharePoint COVID CAT
= Dat: ledas o Charts and
— OFs Case Spreadsheet required Risk to Mission ~ RTM / .RTF
—_—— Track Recalculated (RTM) and Force  pasted into
= P o Integrated (RI:)O aa?lc::;ed PP w/ Map
’ 3 Spreadsheet  pata manually?
& 0ss L 2t 3 where?)
;"e?;t = compared with
e Data (15 - —
AT "2 cce Charts  New # from EXCEL
E —_— S — (how? and Manually TS
M;ﬁCENT : - where?) produced in iy
NAVCENT Dot EXCEL
ﬁ = Tk
SOCCENT

£-Q- - di-fl-®@- B o

Data as of 1400 a
l Sh P t l
Archive d! SharePoint Data as of
oooooo Format? ZdOOpriordav m
Travel E’ How Shared?
Restrictions By i CCsG
Country CDC Authoritative ®
Data Sources ? — @ CCse

COVID Cases i (ADS)

By Country DC
Forida Data [Jf]

Florida Health Government
Website

Man I Integration

COVID CAT As-Is Process



COVID CAT Prototype
DAE Architecture

Authoritative Data Data Extended Data Warehouse Analytics
\ Acquisition (Disparate Repositories)

e

\Florida Cases By County)

i

4 = ) A
Spreadsheets . f | ’~
Case Tracker -_p ““““ W
- an
EE reorganized I I BN BN . PowerBl COVID App
\_ _Patient Tracker _/ Records Management
E I o Microsoft
= I ul)) Power Bl
Quara’r]t’lv‘gle Beds I e COVID App w/Data
L 1™
CDC Travel
Restrictions By Country I Commanders Daily Brief
a N BN S B B B .

é

SharePoint Repository

CDC COVID
Cases By Country

Enterprise Data Management ’ Metadata
(including Metadata, Quality and Provenance Management) “en’ Repository
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COVID CAT Prototype:

COViID

CAT App

ities: @) priority 1

@ priori
- S

MODERATE

zzzzzzzz

Orders
s/150/Qrt/Dep Qrt

.m«% = USCENTCOM AE PAX
i ~{ completed
PAkSTAN  prew—
. =] LRNC:#3/#% BEDS OCCUPIED (7o)
e e o Quarantine bed capacity
“““““““ v i e Gateways
E= == Theater wide

Case By Personnel Type
Category 1

CELLE \é\\ |
- B

UNCLASSIFIED / FOUO

Static PowerPoint Slide

Commanders Priorities: g priority 1© @

OFS Cases and Deaths by Country
= Sustainment
219 5140 -
Last 24 Total Cases rdol Next 96 for Sustainment is "TBD"
Par 500 14325
0SS i ‘ Last 24 Total
219 5140 Istanbul (@} [ )
Last 24 Total Cases o ° = e
OR | o @ forkng
Cairo ° I
New Delhi
219 5140 [ ) 0. USCENTCOM AE  PAX
Last 24 Current Cases o o e
[ Beds Occupied 0.65
USCENTCOM HQ Completed 50.00
- Bangkok | In-Coord | 25.00
17179 16372 LRMSC 47.00
e . Scheduled 200.00
Positive Cases Quarantine

UNCLASSIFIED//FOUO
“Priority 2 @ “Priority 3"

Moderate Moderate

Risk To Force Risk To Mission
- ]

AOR Positive Cases ¥ & Category 1 Cases

MARCENT @ SOCCENT @OIR

.

Cases By Employee Type

0SS @AFCENT @®OFS

Tuesday, June 23, 2020
DAILY TOTAL CASE COUNT(Main Placemat) 31728

NEW CASES 128.00

Dynamic Dashboard Features:
Selecting 1 day on any tile shows just that day on all others.
The map is animated over time.
Hovering provides additional information.

Data can be automatically refreshed from EXCEL when local
user makes changes and when .csv files from global COVID
website* are updated.

Map icons more readily processed cognitively.

* emulating accessing a protected website



Much of the data coming into the Command is
unstructured upon arrival... but not at its
source

« The Command often does not have access to
the structured data at its source

For the JOC:

« Capture remaining processes and sources

« Establish project to automate data collection,
integration and warehousing and add analytics

Lessons Learned and Next Steps

Lessons Learned Next Steps

Other parts of the Command are addressing
similar problems but with different
approaches.

Stand up Data Science and Analytics Round

Table.

« Share problems and solutions

« Develop prototypes to improve Commander’s
Situational Awareness

Commodity tools provide quick, easy and
inexpensive visualization capability and

potential for:

* More analytics

* Automated data input

« Dashboard distribution

* Improved Records Management
« Advanced geospatial analytics

Assess all candidate DAE tools and methods
through prototyping and experimentation.

16
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QUESTIONS?

anita@mitre.orq

carlius.a.mapp.civ@mail.mil

austin.t.pearson.civ@mail.mil

soehlkej@mitre.orq

© 2021 The MITRE Corporation.
This technical data deliverable was developed using contract funds under Basic Contract No. W56KGU-18-D-0004.


mailto:anita@mitre.org
mailto:carlius.a.mapp.civ@mail.mil
mailto:austin.t.pearson.civ@mail.mil
mailto:soehlkej@mitre.org

	form1[0]: 
	Page_1[0]: 
	Date[0]: 06/22/2021
	REPORTTYPE[0]: Conference Briefing
	DATESCOVEREDFromTo[0]: 
	TITLEANDSUBTITLE[0]: A Data Analytic Environment to Enable Senior Leader Decision Support - United States Central Command Use Cases
	AUTHORS[0]: Anita R Adams, The MITRE Corporation
Carlius Mapp, USCENTCOM J36
Austin Pearson, USCENTCOM J6-DCIO
James W Soehlke, The MITRE Corporation

	PERFORMINGORGANIZATIONNAMESANDADDRESSES[0]: The MITRE Corporation
7515 Colshire Drive
McLean, VA 22102
	PERFORMINGORGANIZATIONREPORTNO[0]: PRS-21-1745
	SPONSORINGMONITORINGAGENCYNAMESANDADDRESSES[0]: United States Army (ACC-APG)
	a\: 
	CONTRACTNUMBER[0]: W56KGU-18-D-0004
	REPORT[0]: 
	NAMEOFRESPONSIBLEPERSON[0]: Susan Carpenito

	b\: 
	GRANTNUMBER[0]: 
	ABSTRACT[0]: 
	TELEPHONENUMBERIncludeareacode[0]: 781-271-7646

	c\: 
	PROGRAMELEMENTNUMBER[0]: 
	THISPAGE[0]: 

	d\: 
	PROJECTNUMBER[0]: 0721S140SE

	e\: 
	TASKNUMBER[0]: 

	f\: 
	WORKUNITNUMBER[0]: 

	SPONSORMONITORSACRONYMS[0]: ACC-APG
	SPONSORMONITORSREPORTNUMBERS[0]: 
	statement[0]: DISTRIBUTION STATEMENT A. Approved for public release: distribution unlimited.
	SUPPLEMENTARYNOTES[0]: Preprint to 89th MORS Symposium, 21-25 June 2021, Virtual.
	ABSTRACT[0]: The MITRE Corporation, in collaboration with the USCENTCOM J3 and J6, developed a conceptual architecture for a data analytic environment (DAE) to support USCENTCOM’s goal. The DAE describes the end-to-end pipeline from the authoritative data source, the acquisition, integration and storage of the data, access to the data by analytic tools, and enterprise data management across the lifecycle of the data to ensure its provenance and quality. The team prototyped the DAE and analytic dashboards for two use cases: Commander’s Daily Briefing, and the COVID Crisis Action Team Daily report. This paper describes the DAE conceptual architecture, the use case prototypes, and lessons learned.
	SUBJECTTERMS[0]: Military Operations (General); Decision Support Engineering; data analytic environment; DAE; DoD; Department of Defense
	LIMITATIONOFABSTRACT[0]: 
	NUMBEROFPAGES[0]: 17




