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Requirements-based Acquisition

Lower Threat, Static

ary Concerns

(Industrial Base) 1970519805

AS PERCENTAGE OF GDP

Capability-based Acquisition

Higher, Dynamic Threat

Primary Conce
« Schedule
 Performance
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Sources: U.S. Department of Defense, National Defense Budget Estimates for FY 2015, April 2014, and Heritage Foundation calculations
http://comtroller.defense.gov/Portafs/45/Documents/defbudget/fyZOlS FY15_Green_| ook.pdf'(accessed]an 16,2015).

Schedule (agility) and performance (innovation) dominate current Defense perspeciti
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Increasingly Gomplex, Compressing|Batilespace

A The complexity of battlespace is increasingly complex: Complex

b The number of combatants (red, blue and white) and their Dynamic
systems are increasing both in number and sophistication Instantaneous

AEverythingé is networked t ol§ireticiNen-kinetc
A The timeline of the battlespace is shrinking: EW-Cyber
L Nanosecond decision making is required Battlespace
NORSE

TTACK ORIGINS ©

$ UNITED
STATES

FREQUENCY

Source: https://culturalg.com/ Source: map.norsecorp.com/

The threat is evolving and invalidating our architectures
Key is to recognize these changing factors to better posture material solutions to
rapidly/seamlessly enter and exit the battlespace
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Current/Acquisition is:FallingcShort

Average Acquisition Cycle Time, MS B to MS C,

. L. . . 19692015 Al Force —— Navy —— Army

A Acquisition is taking longer so0 NoOTMonS

AAcquisition o0failures6 ape i fmegreas
(NunnMcCurdy breaches) /\/9\ N

A Acquisition delivery is increasingly .
irrelevant tocurrent warfighter needs =
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SAR Reporting Year ~ DASD(SE) Compilation of SAR reporting

The causes: 20 Number of Critical and Significant Nurvic-Curdy

. : . : Breaches, 1992009
Alncreasing complexity--integration
and interdependencies

Almmature technology

AMonolithic expectations with
unrealistic schedules

AThe mission has evolved .

15

*

1997 1998 _1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
SAR Reporting Year g D'h wSLI2NIX 4525 /24

We are working harder but achieving less and less

must develop capability at the Speed of Relevance
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L2y lae Qa [ | &

OAny organization that ¢
broadly) will produce a design whose structure Is
a copy of the organization's communication

structure. ..o
~ Melvin Conway, 1967

Complexity of

High Organizational
& Structure
Complexity
of Technical
Low Solution
Low “* High
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DepartmentWide Realignment /rEmphasis

A Acknowledgement that the battlespace is increasingly interconnected,
and so should Defense engineering

A Great endeffects can be achieved from lesthan-great systems... or
even no systems

A Acceptance of judicious risk to make

. theory current reality
large gains S Dot
A Valuation of the speed & relevance of {} @
delivery, balancing cost & performance o | Systems
A Understanding that great engineering ooty senice i;u.remits
cannot correct the shortfalls of an il 110
conceived framework architecture Joint Capabiliies ‘ |ﬁ| ﬁ ﬁ

Bottom-up, Stovepiped

We need to think enterprisewide not just systemievel
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Department-R&lignment//femphasis

Strategy / Policy

Capability Mission
JCIDS Process change Lattice 3.0
A 2008 -Present
A Goal: Synchronize
JCIDS DAS- PPBE
Missions
Added:
A Capability analysis
A More coordination steps
A Threat Intel input toAcq 1
Forces
Resources

=

Doctrine / CONOPS / Future Concepts

Joint & Service Tasks «
Capability Requirements «

v 1

u

Threat Intelligence

“

Material Solutions: S&T / R&D ’

Material Solutions: Acquisition & Sustainment

Redefined Acquisition process goal to better synchronize JCIB®DASO PPBE
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Department-R&lignment//femphasis

Capab I I Ity'M I SS I 0 n Congressional Legislation P'resid_emja'ﬂ ( SechfOSD)(SecAmWStafa ( SecNatStaff ] ( SecAIStaff] Sll:::‘g_ltlgy{
J C | D S P rocess C h an g e (EnL(g‘\t,tng&ég 3 L e—— TrealieSAlIiance% P %?c:;ergwe}(cmsmm St%(CSAArmy Staa (CNO)OPNAV Stal CMEHQMC St%f(CSARir Staa Guid angc

A 2008 -Present Combatant Command Functions’ Tasks Doctrine SY——
. . Mission Planning Operations ~ Products
A Goal: Synchronize (UsaFRicoM [ ][ | .-"“Dfe‘c’éﬁwb’és?e“‘- Joint or Service Doctring e
I '] missions into  —
JCIDSY DAS- PPBE (USCENTCOM | _HH oD { Mionctions. CONOPS Future Concepts Near Poor
sevcon__1ZLgl 50 T Compettory
(usnorTHcoM [ &[] 7| | %)) into tasks ofl— P2
(USPACOM 2l2[] ) . A o3| Rowe || &
gHZH { S| HEst]| wai =
Added: (ssoutcom | 5[12(]5 ) rssessasis | Il D SHIL T NS
" scveercom |2 [1§[18]) e Py e el T ‘ appicanie lll || E5H ()| 3
ili i ZEzAZ ! R tor | ! othreaty | | |1 681
A Capability analysis ssocow 1< [15[12) | (eustng Forces |  conanoes || X7 52 |
4 . . m H = ) E '\(AGIobaI Force 5 Quantified tasks not serviceable by exist E
A More coordination steps | Ustranscom ) {_Management i B ¢ o oad to new Gapability Requireme wwo || @
A Threat Intel input toAcg " Soply oF Foroes. metoc ||
(Global Force Management Capability (remesr) | (U
o ) i, Requirements ol —— '8
. = S 3 BH B P B B B Sl e { Capabllty Gaps | 35 Space 3
. = “ R8O o o0 - e I35 = [P ] i 3 =i Weather
mproved bu %@ FeE NN R B R EE R e B B PR | Sal]
1 SHEH2HS SShssl © BS3HS S H2Sfi=2afes | Requiremento- | T )
means to manage technical, |Ger 1=/0[2(2 Elements/ H EH B B B ] L ] e L (e
tradeoffs and risks g - g | Porormance anor | |l & || Envronmen
— (S H 5 g : Quantity) ! —
" Functonas1 151| || ammmm mandl ) g -~
A Short, Med. Long term Aviciele | SuEe . ineligence

-

Supply of ! RequirementsGaps matchin el
77777777777 Capability | to tech in need of TMRR { Tech Opportunitiey - J8L______
Supply of Resourct Solutions e & S T . ””” | Require_mentﬁGaps:
for OpgReadiness® ~ ~"7m00oo- matching to tech !

ID areas of divestme :
”””””””” Materiel ¢ Science& Technology Researct& Development| ! ready for EMD |
RDEE ) ) Prototyping & l e
pRac L o ( Basic Research} ( Applied Researcra ( Ex;Zr(i)rtnyeplnr:gtion
MILPERS 128 * * ' Capability
MILCON 12 o o
=I=l=z 5@_;‘5 Materiel ¢ Acquisition/ Sustainment Solutions
R | i NEEEEEEEE E§§ (Land Systemg (SeaSystems) ( Air Systems) (Space Systen)s (IT/CyberSyster@s
SIEIENSISNIUSNNINSNSIZ)| & <
2 ( Logisticg Sustainment )
ResourceSinvestment

Redefined Acquisition process goal to better synchronize JCIB®DASO PPBE
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Department-R&lignment//femphasis

~ Mission Engineering
Shift focus tocapability
implementation & integration

" Alntegrate engineering as part of Mission
Capability Analysis

A Inform of technical/technology tradeoffs
more frequently

A Integrate technical assessments to address
mission, technology, manufacturing, ‘ \

schedule realism, dynamic threat

A Tightened communications and analysi / ‘Traditional Systems Engineering

A Focused on.system implementation

aEHEEHEEHEHEHEEREEEAEE

po L~ ol en L o ]l oo JL =

Resources/Investment

Mission Engineering: Formalizes that engineering rigor and technical insight is key t

informing the tradeoffs and risks taken earlier in the MissioARCapability decision
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Missiontepgineering
Mission Engineering i

A Disciplined translation of mission needs into ENTERPRISIMISSION
ARCHITECTURgEroviding the foundation to subsequently develop solution
architectures and field systems

A  SYNCHRONIZATION solution architectures and system dependencies to
achieve the enterprise mission architecture and meet the mission need

A ChampionCAPABILITSENABLINGTECHNICAIPRACTICE®&CIOSS the department
to enable more relevant, timely, and agile solution architectures and

systems

A Authoritative identification ofTECHNICAIRISK, OPPORTUNITIESINd DATA
DRIVENNSIGHTtO address decisions at all levels: chief engineer, PM,
decision authority

ME focus is: Enterpriséevel architectures, interdependencies, enabling practices anc

authoritative technical insight
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Improve Managementfof interdependencies

A Synchronize acquisition program

Operatlonal Capablllty of M code PNT

IV

: - - s Al Tie | | s Yzo vzz vz3 | rzs
sequencing and timelines A o T T e T e b e oL e FCL LR
caPaLES b eoc T O M D) WSRETAD  ABEARY
owMCcﬂ(‘ Satellites Set Healthy (GPS IIF-11 Set Healthy) SV08 AFL SV10 AFL
A Synchronize / align shared Cominpents [ ~FI TE RO
yncnronize / align share o

SV11 AFL
SV02 AFL
e 1aryzs | W
(Froposed) Feb 18 CnwactiAward | Fip ] =

dependencies and interfaces

Control

D mcode Avaliabie | Test 247
cupz L msTic

D core mcoge Plann|

M-MSTIe

ﬁ EEEEE
Compo.n.e.n.ts T - OCX MS Blk 1% 2 RTO
. OCX Blocks 14& 2 = D<>1; e e
Dependencies between programs are -l T T

not universally tracked and carry
hidden risks; improved insight across
all ACAT-levels is needed

User

Equipment
Corpponents

MGUE Developmer

GPS 1l

’GPS ),

GPS IIF

~
b LS
~—
S-band G
Uplink/Downlink Ss~o ~
e
~

‘SEGMENT

pplies Space and Control
Negment Data for Position.
Navigation & Timing
~

L-band Downlink
\\{Navigallon Services)

\ Alterr Master Control
i | Station (located at VAF‘B) Next G
|_Backup Facility to MCS

Uplinks |
data to SVs |

-® ®
Al

-
........

-
......
2SOPS at SAFB): Refiponsible for |
TT&C, on-orbit healtlily operations |
(Nav and NDS payloa@is) |

CONTROL SEGMENT,
Telemetry, Trackin®gand Commanding (TT&C) ofgfpace Segment Assets

Distributes Data of InNgest to the External Inter es of the User Segment

4-year gap between
deployed satellite
capability and battle
space ability to use
M-Code

Shared Dependencies

Improved synchronization and dependency management is critical
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Emphasize =rm-EndMission Effects

From Monolithic Kill Chains... To Adaptive Kill Webs...
+ Risk centralized in monolithic platforms * Risk distributed across manned/unmanned platforms
* Vulnerable to evolving adversary kill-chains » Adapts to evolving adversary kill-chains

* Difficult to upgrade » Rapidly upgradable

P

effet2

lzﬁ" : EFFECTYEB
v -
/ \(\P~\\A ’ ‘ 2
@ _
sense 1
sense 2
Aln todayés acquisition process, programs are matured inde

A Systemof-systems integration occurs when delivered

Optimize enterprise effects vs. platform effects
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e s
PracticesSystems EngineeringsExcellence &

Concept of
Operatlons

Mission Requirements
(Supportability);
Mission Arch.

Mission Analysis & Engineering
Mission Integration Managers

Operations
Maintenance
Mission Level

(SoS) Validation

\)0\}\.‘*“3feG

‘

b ad

Derived
Platform

>

Aggregated  funad
7 Platform
Portfolio of Platforms
Derived System {ad >
Behaviors

|

>

Aggregated

=7 System
Systems alidation
Derlved

Sub-System

Validation
Components

Evolution

Extend engineering rigor & analysis to impacts across mission threads
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Missiontengineering Enterprise Planmgng

Multiple SermvicesyMultipleddomains

Mission Needs Mission Engineering
Needs_ Decomposed Opportunities Gap Trade-space Reference Mission Enabling
to Tlme-Phased Analysis & Gap Analysis & Enterprise Engineering and
Functional Model Identification Decision Architecture Integration
Develop Solution
Threats ‘ - Architectures
AVs CVs OVs ‘ SVs ‘
CONOPs/ . -
] ) Modify Existing
CONEMPS /Aﬁgﬂ:g;rgspts ABL — s
. ) A ; OVs
Time-Phased ‘ Gap »~ "Rapid PVs Rapid Prototypes &
Tasks > Prototype Tech Investment
STont \ATechnoIogy SVs
- Lo Development .
Dependencies Pos P mmmm) Start Gap-Filer
Cost/Schedule Pro%ram ProgBram Procurement Programs
Constraints ‘ - Synchronize
q Dependencies
Enterprise ‘
Goals

Joint Requirements Legacy Programs echnology / Prototypes Integration Models Enabling Eng. Tools

Improve velocity through the use of digital models in a digital environment

Extend engineering rigor & analysis to impacts across mission threads
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ValuesSpeediofdDelivery/at Alld.evelstSpiral

EMGEME EEEINNG (\ DESCRIPTOR TIMELINE EXAMPLE

. ARCI IV: HF Upgrade .

COMRONENT CONTINUOUS L!VEF_RYapabHﬁy <12 ARGH 1811: Towed 0
Within developed and uired in the context o

_ ) Years . : o

constraints of recog straints ARCI Ill: Sphere | S '

& Hull Arrays - 8

%)

(@)}

—

_ Block50 @

BLOCK . F110; JIDAM~ @
Trading B oo =
constraints (S
LANTIRN Pod L

(<))

PLATFORM platforms to optimize th es made ~510 5
Evolving in the previous two levels Years E

constraints A Avoid 30year morolithicacquisitions :
ABuy 100 befor mitting to 1000s 9

Q

EPOCH RE‘DEFINE THE FRAM | Manned vs. Atrtificial InteIIigence %
Redefined | ARCHITECTUREEhieve next levél of >¢ga%§ =
constraints performance LIEJ

Non-space-based P>

Next generationd shift from componentblock to platform-epoch focus
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Research izpoch €hangetSieiine Framework Architect

ENGINEERING
LEVEL DESCRIPTOR TIMELINE

COMPONENT

A The nextconflict may be an evolution
on our current capab —

A But the nextwar will be fought in a way = ‘Ew

= = ~
ust barely considered toda PN | e s
Evolving programs that deliver a platfofm every -~
> 10-30 years, a new ver ‘eal
constraints.
10 years

Gai mech nging RECOMI 3
efine new D(S re-definition of
in btll p
—

ENGINEERING
LEVEL DESCRIPTOR TIMELINE
EPOCH REDEFINE THE FRAMEWORK ~10-15
Redefined ARCHITECTURME hieve next Years
constraints level of performance

Maintaining relevance by changing the rules of the game, or playing a different game altogether
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Deriving-ak Reference Enterprise Mission Architecigi
for the Space Domain

8% Space Missionsb®

i g3
o 22 .
;g i Reference Architecture(s)
38 23
il
L
, tg §3 Persistent
-4 §'* Global
% g% * Surbillancs®
Archiie:tureviewpoints are composed of data that has Missile o 2 = S\ . Artificial-
Defense e N . Intelligence
- : ! -t Enabled

been organized to facilitate understanding.

From JCIDS Manual

nSpace Archi bt ' N
S d I . . Na\(:isg;e:zg’n ] J R % . Ground-based
L Y - ASr;(F\’I&E)t 20![8 4 and Timing . ‘ . , S . SIril’far(a:(;trsuucrisfert
A Phase |
I RealTime Space Situational Realt
eal-time
Awarene"ss Spacs e : . —
A Phase Ili X Situational A : - Management
N o Awareness 4 - c3
I The Other Mission Areas (SSA) :
Deterrent

Capability

Extend engineering rigor & analysis to impacts across mission threads
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Addressing the Cha"eng@cquisition atthe Speed of Relevarie)

V4

Faicrt iograsingi. mpacting e
VELOCITY RELEVANCE
ACONTINUOUSAPABILITDELIVERY AARCHITECTURES
Sequenced ARCModel I Endto-EndEffects
Appropriatevs. Innovate I Grand Scales / Unified Architectures = Challenges
Automation I Reduce Complexity

Common Production Environments
Enterprise Optimization

—{ —{ —{ — —

—_—

Loosely Coupled / Tightly Integrated, and Vice Versa

RightSizing
Improve Program Scoping and Metrics

—_—( —( —( —( —(

AMINIMuMVIABLEPRODUCTMVP) APRESERVINGOPTIONS
Iterative Development I Prototyping
PrePlanned Product Improvement I Manage Acceptable Risi Failure Tolerance
PrePlanned Obsolescence I JCTDs

—_—(

Technology Insertion
Decouple d Hardware/ Software
Technical Readiness

—( —(

AREDUCINAATENCY

AMULTHFUNCTIONALITVRESILIENCE

Evolve Acquisition Processes
Data-Driven Decision Making
Communities of Practice
Credibility in Engineering Planning

—_—( =—( —( —(

Interdependenciesd Mission Threads

Evolve Requirements Processes

Modularity @ Programs, Frameworks, Architectures
Cyber / Security Resiliency

—( — —( —(
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Keyf=nablingME-Approaches

o it Bavice Deivery

Foster Continuous Delivery

Capability delivered
thigyear
1 1 FY19 1 FY20 1 Fr21 1 FY22 1 Fr23 1
T v T T T N T T T
j Deliver Reseprgh Prototype Comp A lmp Trackver
nextyear
jm Deliver Y f—‘.-’}semarbb'd.lmn:jﬁ Ur-vcrom,npgnenmr
" Development " Test I Deliver Research Prototype ﬁﬂﬂmtc
And the next... .
| " Prototype " Development " Test l Deliver Research Prototype D
And the next...
| || Prototype || || Test | Deliver Research ®

ARCI IV: HF

ARCI I&I1: Towed Upgrade
Arrays

ARCI lll: Sphere
& Hull Arrays

U.S. Navy Acoustics-Rapid COTS Insertion (A-RCI) program (1995 - today)

Avoid Monolithic Approaches

From To

Airborne Warning & Control
Space-Based ISR
F-15 MiG-25

W =W - @

888SSN Delta-Class

Scalable Architecture,
Modularity & Coupling

/ N \ P
Adding 1 d B & 4 P
ing 1 new node E: Kiicdewale ~-~
in this example /
requires engineering \ / \
D

5 new interfaces D c 5
| | A _ | ¥y
\ Wb cgiice of Coupling i Y
Monolithic coupling Tightly coupled Loosely coupled Uncoupled

Promote Experimentation / Prototyping

Prototype
P(ristr;cepés Prototype Competition Refinement F-16 Delivery
{19'.}'3 Development Air Combat Fighter Prototypes (1979)
Competition (1974)

| £

LockheedCL-1200Lancer(¢27) < == |

I 4 " adll

I

VoughtV-1100

Sl
b3

4

BoeingModel 908:909= - ‘e\-’-\;@-- |

909, o) F-16
General DynamIc_sMopaHOi-iﬁB(YF—Iﬁ)ép S P *

Northrop Model P-530 Gobra (YF-17) «+ = o I

Lii;—'—J - Genesis of the F-18

Delivery architecture and prototyping are key to timely, relevant capability delivery
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Enabling’Processési& Tools

What We Do Now

A Evolve SE practice

A Independent Technical Risk
Assessments (ITRA)

A Risk / Opportunity Management

A Modeling & Simulation

A Modularity 8 MOSA

A ShouldSchedule Analysis
A Data Transparency

A Digital Engineering ==\ModeRBasSea
Systems Engineering

AArchitecture’ Analysis
AlnierdepenuencyAlEt iaea g
Ol RES RN

“ Othel {oo]s to @lessrg tin: ggnnnaic
RCUCRONEACEES NN UE SO

What We Need to Be Able to Do Better

A Next Generation Threat SyStent-(eeg
ONR Strike Group Defender)

A Virtual World Visualization-Settware

A Architecture Management Integraton
Environment- open interiacesrand
Integration for simulation
models/analysisitools (e an \adie s
Suite, Rational Riapso oy D@

A Standalone / Networketh [OuSYRED
[ SDREN; Join-SimEEnvitonme s
NSWE »Dahigreiv DiviSI0R] SFle=L:ek
Army Labs, ete.

AVBS E-and-SE itegration I8y s oM
RS AN SLCH

A rrioroven Dates AvEylics / Teis

A Robust (e EfecasO8enssive
Disticnsive) Mizazsingg

Need academi a/ -impdved insightsdoa datadrivem capability decisions
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Key Enabling ME Processes & Tools

Independent Risk ME Capability Framework
Assessment and
Risk &
Opportunity
Management

Modeling & Simulation Modular, Open Systems Approach
(MOSA)
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