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Critical Needs: Automation, Validation and Discovery ‘EEE"
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Research Questions DISE

Conceptual: 1) Can the information that emerges from the acquisition process be
used to produce overall awareness of the fit between programs/projects/systems
and needs for which they were intended?. 2) If a higher level of awareness is
possible, will that enable system level regulation of programs/projects/systems
for improvement of the acquisition system?

Focused: 1) Based on the normal evolution of documentation and current data-
based program information, can requirements (needs) be connected to system
capabilities? 2) Can requirements gaps be revealed?

Theory development: Is there a correlation between system interdependency
(links/relationships) and development costs?

Methodology: Is it possible to use natural language and other documentation
(roughly, unformatted data) to produce visualization of the internal constructs
useful for management, through lexical link analysis (LLA)?
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LLA Methodology Can Help! OB
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Data Sources DISE

PEs: http://www.dtic.mil/descriptivesum/
— 8 years (2004-2011) and three services

UJTLS:
http://www.dtic.mil/doctrine/jel/cicsd/cicsm/m350004d.p
df

Weapon books

— http://comptroller.defense.qov/defbudget/fy2008/fy2008 weabo
ok.pdf

Others

— http://www.fas.org/man/dod-101/sys/land/wsh2007/index:html

— http://www.acq.osd.mil/ara/am/sar/
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BUDGET ACTIITY
05 System Development and Demonstration (SDD)

Cost (% in Milliong)

5361  Stores-Adrcrad Imserface 0.000 0,000 d.485

Ouantity of EDTEE Amicles

Inl:trﬁ-:e (UAL). mwd.a:r I-DPGI'II’P!I'}} fund the maturing echaclogy
KUy A Mission Description and Budeet Item Jusafication
Vamversal Amament IotrSoe (UAID) 15 an A Foros imnatve to develop, #nhancs, aad implemaent itandardized mierfacss 10 uncralt, waapons and miiiion plazniog to
support imtegration of weapons independent of aizcraft Operation Fhight Program (OFF) cycles. UAIL is currently being implemented on the F-15E and F-15 Block
40/50 areradt, Small Diameter Bomb (SDB) [ and B, ot Darect Amack Muminon (TDALD, Jomt Atr-wo-Surface Stand-off Mivsle (TASSMD) and Precivion Cruided
Munitions Planning Soffware (PGAMPS). Additonal sircrafi and weapons have program plans to implement UTAI The UAI program office is responsible for
development and enhancement of the standard, provision of cemificaton tools (bt assets) and Enplementation sappon to aircraft and weapons,

The UAL efforts were Tanaferred (1) 1o easure contissed fanding for UAL thoough the FYDP (FE 060501 1F will be seroed out in FY 2010 due to higher Air Force
pricrities ), and () to properly fond the mamring technology. The new project oumber is established to prowide greaser visibiliny imto UAT' budzer Funding TTAT via
the Arm/Ord PE will easume that plasform and wespoa program cffices have the support mequined to implement and updase UAT

This program is o Budget Activiry 5 - System Development aad Demoastmation (3DD) becante it supports ammament misgraton, ao SDD-Iype scuviy

@ EAcemsiimen Pt pozon sQGRGE02F references 0605011F feerwarshds in ke

(U) ICD Dev/Updates

© Ol o Comenes 0605011F referenced by 0604602F Backward kink

(U} Cemificanon Tool

() Total Cost 0.000 0000 G685
Thes is not 3 new stan; these effoms were performed under PE 080501 1F, RDT&E for Aging Airerafy in FY 2008 and FY 2000,

| ¢ Ocher Progyam Funding Summary (5 in Million:)
EY 2008 EX 2000 B 200 Eronl B 012 E e B a0id EX201s Costiin I sl Cou
Acpaal Esnmage Esnmane Esnmape Esrisnare Eznmate Esrimame Esnmate Comples

) NA
() D_Acquisition Stratesy
In December 2004, under the swthority of a class Josnfication and Approval (T&A), the TTATL program office swarded individual Cost Flus Fixed Fee (CPFF) conmacn

e Boeiag, Lockheed-Martin, Norbrop-Onimman aad Rayibeon. These four vendors are the Onginal Equipment Masufachaers (OEMs) for apprommarely #0% of the
Deparmoent of Defense’ plarforms and weapons. Each OEM i1 responaible for o different plece of the tonl TIAT requiremsent based on i2s plarform or weapon expertie

F=1 Lirsg Figm NG, 77

Prosect 3361 Fage-d ol 1 Exhibd R-2a (PE 0S0E02F
469

UNHCLASSIFIED




Phase | Results: Validation of LLA
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Phase Il Objectives ot

 Apply LLA to larger-scale data and wider
applications and employ parallel computing
and dynamic, 3-D visualizations.

 Apply LLA to become a real-time operational
capabllity of program awareness; the results
of which could be periodically updated and
presented in a web service.




Initial Results for Phase Il:
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Themes , Topics Discovery, System Feature Clusters

Tactic-combat-effor

Purple: 1597 (features stayed)
Blue: 417 (features deleted)
Red: 318 (features added)
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Purple:
common links

in more than
two years
Red: links only
in 2011
Green: links
only in 2010
Blue: links only
in 2009
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Social Network of PESs DISE

« PE 0603721N is linked the PEs identified by human analysts :
— 0602435N: Ocean Warfighting Environment Applied Research
— 0602782N: Mine and Expeditionary Warfare Applied Research
— 0601153N: Defense Research Sciences
— 0603235N: Common Picture Advanced Technology

[Ty
APPROPRIATIONBUDGET ACTMTY PROGRAM ELEMENT NUMBER AND MAME PROJECT NUMBER AND NAME
ROTENBA 4 603T2ANENVIRONMENTAL PROTECTION 204 Marine Mammal Research

FYDS: ) Continue mitgation methodtioghes for moritoring, new fechnology and sk assessment ihrough passive acaust manloeing, actve acousic moniionng; Improved tag
development; aitemative monitoing; defing sk assessment vartabies; mode! ik 3ssessment and detesmine mibtgation efacthveness.

FY 2007 FY 2008 FY 2009
Acoustic Sourcs Propagation 0150 0085 0113

ROTAE Atiles Cuntty 0 1 D
FY U7 (U] Cartinue Iiesigaton of 3Cousis SOUTCE rogagalon Tough 3-0 Modeing of mutiie acousi SOUTCes.

FYUE: (U) Coninue Invesqation of 3c0usic source opagation Srough 3-0 modeing of mulipie 3coustc Soumss.

FY09: (U] Caninue nvesAgaton of acousit soUrce propagatin frough 3-0 modeing of mupie 3coustc saumss.

C. OTHER PROGRAM FUNDING SUMMARY:
(U} Reiated ROTAE: oz of Naval Reszanfh (P 06011534 / PE D502435K | PE 0602762N | PE D603235N)
(U} Reated ROTAE: Sirategic Enviran peeainy

(U Related ROTAE: National Dcaanograpiic Parinership Program (NOPR)
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Links to PE 0603721R
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Blind Spots and Cross Services
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Top 4 PEs
linked to PE Semantic Links Identified by
06043721N Titles LLA
0602787A Medical Technology Jet lag, jet fuel exposure
Destruction, containment in water,
soil, and sediments resulting from
0601102A Defense Research Sciences | military activities
Logistics and Engineer The Army fights with clean fuel and
0603804A Equipment drinking water
Non-destructive test, fuels and
06032203F Aerospace Propulsion lubrication
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Current Practice: Budget Change Sorted 3.2
Using LLA Links from PEs to PEs

(Data used in 2008 vs. 2009, total ~450 PEs for three Services )

Average Budget Change

from 2008 to 2009 (in Total Budget
LLA links from PE |term of percentage Change in
to PE change for each PE) Millions

>10 14%
<=10 40%

*Reduce budget for PEs with more links with other PEs

*Allocate resources to avoid overlapping efforts, emphasize on new and unique efforts
*P-value =0.0557
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Current Practice: Budget Change Sorted ”f;’

Using LLA Links from PEs to UJTL -

(Data used in 2008 vs. 2009, total ~450 PEs for three Services )

Average Budget Change
from 2008 to 2009 (in Total budget
LLA links of PEto |term of percentage change in
UJTL change for each PE) millions

>1 10%
<=1 29%

*Fewer numbers of LLA links observed, gaps between RDT&E and warfighters requirements do exist

«\Warfighters’ requirements need to be considered as priorities, cut was done on expensive programs such
as MDAPs, instead as a general discipline or doctrine

*P-value=0.002
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Social Network (Manually Identified Links): Size of Nodes - 2009 Cost /2008 Cost
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Semantic Network (Lexical Links): Size of Nodes - 2009 Cost /2008 Cost
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Demo and 3-D Visualization
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Conclusion, Future and gf‘j';
Opportunities

e Such program-awareness needs to be checked more frequently
with field practice

« Our LLA service provides tools and evidence to adapt the field
practice of acquisition professionals to better resource
management to meet warfighters’ needs

» Secretary Gates said the Pentagon must get “more bang for its
buck and shift its focus to the military's needs for the future”
(Hedgpeth, 2010)

* Opportunities for new acquisition workers could be to reduce the
overall inefficiency of the 10% vs. 29%, instead of just focusing
on the MDAPs
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