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Only Constant for Strategic and
Evolving Threats DoD Systems IS Tactical Innovation
CHANGE! s

Military systems must
rapidly adapt to maintain

_ _ operational relevance

Demand Uncertainty

Increased /
Leverage of ’ =
COTS

Modular Open Systems Approach (MOSA) is Key to

Achieving Systems Resilient to Change
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WE’VE BEEN TOLD TO DO MOSA FOR A LONG TIME

12 May 2003
DoD Directive 5000.01

stipulates that
acquisition programs
shall employ a
modular, open-
systems approach
where feasible

5 July 2006

PEO IWS 7 releases
the Naval OA Contract
Guidebook for
Program Managers,
version 1.0, which
provides guidance for
incorporating OA
principles in contracts.

April 2013
USD ATE&L specifically

refers to OSAIn
Better Buying Power
2.0. The initiative to
promote effective
competition calls for
enforcing increased
use of OSA across the
DaoD.

DEVCOM
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29 November 1994
USD AT&L directs all of
DoD use open systems
specifications and
standards for
acquisition of weapon
systems.

Dec 202017

2017 NDAA statute.
MDAPs are to be
designed and developed
using a modular open
systems approach
(MOSA) to enable
incremental
development and
enhance competition,
innovation, and
interoperability.

4 June 2020

The Army Requirements
Oversight Committee
approved MOSA Initial
Capabilities Refinement
Document (ICRD) as
Army’s MOSA
requirement in
response to Tri-Service
Memorandum.

Jan 1 2021

NDAA 2021 signed into
law with Sec 804
changes directing
departments to provide
MOSA guidance and
interface repositories;
MOSA req’d for all
programs

5 August 2004
ASN RD&A publishes

Open Architecture
(OA) Policy creating a
cross-Warfare Domain
OA Enterprise Team
with clear goals for
establishing consistent
OA principles across
the Naval Enterprise.

November 2012

ASN RD&A signs out
the Naval OSA
Strategy, which calls
for an iterative set of
business and technical
changes pointing to an
end state where
affordable, open
platforms easily
accommodate open
modules.

9 April 2015

USD AT&L releases
Better Buying Power
3.0, which emphasizes

technology i

and refresh in

program pla
well as the u

modular OSA to
stimulate innovation.

Dec 20 2019 20 March 2020
NDAA 2020 AAE Policy directs
signed into law. Army
Short summary, implementation
nsertion measure your of NDAA and Tri-
MOSA goodness. Service memo.
nning as
se of ASA ALT MOSA
Implementation
July 2019 Guide V1.0
Tri Service MOSA released June
Memo highlighting 2020to
MOSA as a key operationalize the
enabler of Policy
interoperability
and a critical
warfighting
imperative

But we haven'’t been told how; nor do we have good metrics
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A COMPREHENSIVE ARCHITECTURE STRATEGY (CAS) [Giveom

o

« CAS is a strategy to address architecting for MOSA objectives
* Business Goals are the baseline to define and empower a MOSA

* An overarching architectural approach to Enterprise and Product Line management
to enable rapid capability reuse and deployment across systems resulting in
significant cost, schedule, and warfighting advantages

« Used to guide development of architectures that support a MOSA

The AVE architecting processes presented today evolved from the CAS
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Early Lifecycle Assessment of
/‘ how well an architecture will enable
\ Ka system to handle lifecycle change

Mission

)

Provide capabilities to
inspect architectures
and their derivations for

an ability to handle

future uncertainty

which drives system
changes

Ensure Derivations Maintain
—o Architecture intent, decisions, and
g conceptual/logical instantiations

Assess SW/HW Implementations
/ \ for predicted or specified response

K to lifecycle changes
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AVE OVERVIEW DEVCOM
Develops Architecture Ens_ures stzker:plder Verifies implementations satisfy
Requirements S;;";;;ZS objeclives are architecture requirements
4 Architecture )
Development
Method (ADM)
Architecture
Development
\_ Process (ADP) )
Architecture Body of Knowledge (BoK)
Lab Environment / Prototyping
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» Program/Customer

Define Objectives | ADM and ADP

. . * Program/Customer
Write Requirements
e requl . ADP, Bok, ARDL

v * Program/Customer
Requirements « AVP and BoK

» Supplier

HEUREUESCIEVICIIN < Program/Customer/Supplier
Verification « AVE-P and AVE-E
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ARCHITECTURE REQUIREMENTS EXAMPLE
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NDAA
MOSA ICRD
ASA(ALT) Policy

MOSA Obijectives

Example: Rapid Tech Refresh

Objectives inform FoS/System Architecture Requirements

Architecture Requirements

CONOPS
Serve as the cDD
foundation for ICD

Requirements

Modular Design

Key Interfaces

Architecture Requirements are
iteratively decomposed and
derived as system requirements

Sensors
Standards

Operational Needs
Example: Maintain Air
Dominance

Capability Requirements are
iteratively decomposed and
derived as system requirements

Operational/Performance Requirements

Serve as the
foundation for

Operational Decomposition informs System Capability

Effectors

System Requirements

Dependencies between identified
modules shall be minimized.

l Software algorithms shall be
updateable separate from
infrastructure hardware and
sensor communication topology
update

Software Algorithms shall A system shall support
be portable, aligned to sensor-suite software
the FACE 3.0 Technical A capability updates
Standard < INForms | independent from platform ‘\

depot-level maintenance

Software shall align with
the FACE 3.0 General ENABLES A system shall support ___ &
Purpose Profile ! resolution& ___range

brganic (Ownship) Sensor
Fusion shall utilize Off-
board sensor data
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GOAL: Early assessment of architecture and design’s ability to enable system evolution w.r.t.
MOSA Objectives within required business and technical criteria

Requirements Well-
Formedness Checks

Ensures requirements are clear,
appropriate, and cohesive to
communicate intent as system evolves

Architecture Metrics
Assessment

itecture
ected to handle
nge

Strategic Architecture
Decision Analysis

Assesses strategic architecture decismF
for their ability to enable program MOSA
objectives

Architecture
Traceability Analysis

Ensures architecture is maintained
through refinement (e.g., requirements,
architectures, design) across the lifecycle
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VERIFICATION PLANNING AND EXECUTION DEVEOM
Em) Ao

Architecture Verification Planning covers:

« Architecture Scenario development

« Create Architecture Test cases

« Determine Test method (inspect, analyze, demonstrate, test)

« Determine resources needed (humans, software, tools, hardware, lab, etc.)
Architecture Verification Execution covers:

« Execute Test method

« Capture results

* Analyze results

« Make assessment

Assess SW/HW Implementations
for predicted or specified response
to lifecycle changes
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P
-/x\' ENGINEERING FOUNDATION OF THE BODY OF KNOWLEDGE DEVCOM
(U.s.ARMY | Pl

' N
Standardized Business Drivers M

- Standardized Quality Attributes | cusss Architecture Book of

= Knowledge (BoK)

- Standardized Architecture ’ P
Policy and Regulatory ’n
Business Drlvers to QA ’

' QA to Mechanism ’

| QA to QA Relationships ’n LB

' Standard Architecture ’ P [’Li
Example Archltecture ’
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Architecture V&V Processes

Architecture
Implementation

Architecture

Requirements
Validation

Verification

\\) U
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AVE SUMMARY

Future

Today Army S&T Transition to enable...

Explicit MOSA objectives
and architecture
requirements

“Do MOSA’ requirement
without detailed

SE BoK expanded to
include architecture
requirements V&V

SE professionals use best

judgement based on

AVE
Capabilities
& Guidance

Documented, objective, and
repeatable architecture

Ad-hoc, experience-based
assessments

SILs conduct architecture

SlILs focus on operational
verifications based on

requirements or today’s
system response to change
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