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MOSA Benefits and Approaches

Challenge:

How do we 

translate this 

into practical 

MOSA 

considerations 

incorporated 

into systems 

engineering 

activities at 

each acquisition 

stage?

Enabling security has been identified as an added MOSA benefit
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Assumptions

• Implementation of modularity and open systems in a system 

development or upgrade can provide particular benefits to each system

• To achieve these benefits for a system it is important to

– Understand the objectives and drivers for a new system or system 

upgrade early and assess how modularity and open systems can be 

used to achieve these objectives

– Address MOSA considerations at each stage in development as they 

apply to the desired benefits for the particular system

• This needs to be done as an integral part of the systems engineering 

for the system with relevant MOSA considerations in trades at each 

stage of development 

– AoA, preferred solution, requirements, design, development and test

• …. and relevant MOSA considerations need to be reflected in 

acquisition, systems engineering and test planning
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The Basic Concept

• To effectively implement modularity and open systems 

through SE to achieve system objectives ….

– Identify where MOSA can benefit the system as envisioned and 

factor this into actions throughout the entire lifecycle

– Begin with assessing the objectives and drivers of the future 

deployed system with a MOSA perspective at the earliest point 

• Key points

– Tailor use of MOSA to the situation of the particular system

– Identify opportunities for MOSA benefits at the inception of the 

system development

– Implement engineering follow-though at each stage to ensure 

these MOSA benefits are explicitly addressed in the engineering 

decisions as part of the systems engineering process

Develop a set of MOSA considerations and related questions 

to be addressed at each stage of development
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MOSA Considerations 
At Each Stage 

MSA: Does the 
preferred solution 
provide opportunity 
to employ MOSA to 
achieve system 
objectives? 

Pre-MDD: What 
are the drivers for 
this system and 
how can MOSA 
support these? 
Are these 
addressed in AoA 
guidance? 

TMRR: Are the factors to 
achieve desired MOSA 
benefits included in 
acquisition strategy, SE 
Plan, and T&E strategy, 
lifecycle support strategy, 
RFP and preliminary 
design? 

EMDD: Does the 
detailed design and 
developmental test 
incorporate MOSA 
considerations, to assure 
design and development 
will achieve expected 
benefits? 

O&S: How is 
support of the 
system structured 
to take advantage 
of the MOSA 
characteristics 
expected to benefit 
the systems?

P&D:   Does the 
plan include 
continued 
review, testing 
and evaluation 
to ensure the 
product baseline 
modularity and 
openness? 

Planning for P&D and O&S needs to be done early 
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Questions to Be Addressed 
Though Life Cycle Stages

MSA: Does the 
preferred solution 
provide opportunity 
to employ MOSA to 
achieve system 
objectives? 

Pre-MDD: What 
are the drivers for 
this system and 
how can MOSA 
support these? 
Are these 
addressed in AoA 
guidance? 

TMRR: Are the factors to 
achieve desired MOSA 
benefits included in 
acquisition strategy, SE 
Plan, and T&E strategy, 
lifecycle support strategy, 
RFP and preliminary 
design? 

EMDD: Does the 
detailed design and 
developmental test 
incorporate MOSA 
considerations, to assure 
design and development 
will achieve expected 
benefits? 

O&S: How is 
support of the 
system structured 
to take advantage 
of the MOSA 
characteristics 
expected to benefit 
the systems?

P&D:   Does the 
plan include 
continued 
review, testing 
and evaluation 
to ensure the 
product baseline 
modularity and 
openness? 

Planning for P&D and O&S needs to be done early 
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MOSA Considerations: 
Pre-Materiel Development Decision

• Questions to assess how each of the 5 benefits might 
apply to the system being considered 

• Identify the specific system components for modularity 
and open systems.

Pre-
MDD

Snapshot example –

comparable tables for other benefits

Interoperability Tech Refresh Innovation Cost Savings/Cost Avoidance



20th NDIA SE Conference

Oct 26, 2017 | Page-8
Distribution Statement A – Approved for public release by DOPSR on 10/03/2017, SR Case # 18-S-0003 applies. Distribution is unlimited.

MOSA Considerations: 
Pre-Materiel Development Decision

• Questions to assess how each of the 5 benefits might 
apply to the system being considered 

• Identify the specific system components for modularity 
and open systems.

Pre-
MDD

Interoperability Tech Refresh Innovation Cost Savings/Cost Avoidance
Example questions

• Given the alternatives being considered, are there components or types 
of components which could benefit from enhanced competition? 

What are these components?

• Is there a large performer base for some or all of the elements in the 
types of systems considered in the alternatives?  Commercial availability 

and variety? Commercial maturity? Market availability?

• Do the alternatives being considered allow for modularity and open 
systems approaches which would support enhanced competition for 
these components?

Snapshot example –

comparable tables for other benefits

What are the drivers for this system and how can MOSA support them? 

Sets the basis for considerations through life cycle stages
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Describe Where System Can Benefit 
From Modularity or Open Systems

• Based on the review of the Pre-MDD MOSA considerations for the 
system

• Describe which components of the system can benefit, identifying the 
benefit, describing the rationale and pointing to a program documentation
reference

• This information is carried through to subsequent stages as the basis 
for assuring follow-through in engineering trades and decisions 

• May be revised based on new information or engineering decision
• Key point is to assure that identified MOSA benefits are explicitly considered
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MOSA Considerations: 
Materiel Solution Analysis

• Questions on how the system concept supports 
achievement of the specific benefits anticipated for 
each specific system component identified for 
modularity and open systems

Pre-

MD

D

MSA

Questions to 
help ensure  
MOSA 
considerations 
are addressed

Key 
activities 

during 
MSA

Snapshot 

example:

comparable 

tables for other 

benefits
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MOSA Considerations: 
Materiel Solution Analysis

• Questions on how the system concept supports 
achievement of the specific benefits anticipated for 
each specific system component identified for 
modularity and open systems

Pre-

MD

D

MSA

Questions to 
help ensure  
MOSA 
considerations 
are addressed

Key 
activities 

during 
MSA

Snapshot 

example:

comparable 

tables for other 

benefits

Example questions

• Where appropriate, does the AoA incorporate assessment 
criteria for promoting enhanced competition?

• Does the preferred solution allow for modularity and open 
standards which would be needed to independently procure 
the <identified component>?

• If not have the consequences of not being able to benefit 
from enhanced competition for the identified component been 
explicitly factored into the selection of the preferred solution?

• Does the market research address and do the results 
reinforce the expectation that there are multiple potential 
sources of the <identified component>? 

Ensure that decisions about the preferred solution explicitly consider the 

potential benefits of MOSA identified for the system
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MOSA Considerations: 
Tech Maturation and Risk Reduction

• Questions about the preliminary design to assess the 
extent to which it supports key design considerations 
for the specific components identified for modularity 
and openness

Pre-

MD

D

TMRR

TMRR Activity Questions

Questions to 
help ensure  
MOSA 
considerations 
are addressed

Key 
activities 

during 
TMRR

Snapshot example:

Address these 

questions for each 

opportunity to 

benefit from MOSA
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MOSA Considerations: 
Tech Maturation and Risk Reduction

• Questions about the preliminary design to assess the 
extent to which it supports key design considerations 
for the specific components identified for modularity 
and openness

Pre-

MD

D

TMRR

TMRR Activity Questions

Questions to 
help ensure  
MOSA 
considerations 
are addressed

Key 
activities 

during 
TMRR

Snapshot example:

Address these 

questions for each 

opportunity to 

benefit from MOSA

Example Questions

• Do the architecture/preliminary specification of the system include 
requirements for modularity and open systems approaches to allow for 
incorporation of new or improved capabilities without necessitating large 
changes to other elements of the system over the system lifecycle, 
particularly as this applies to the <identified component>?

• Do prototyping recommendations address MOSA-related requirements or 
solutions for enhanced competition, including areas of uncertainty or risk, 
feasibility of high-level conceptual designs, or the discovery or refinement of 
requirements? 

• Do the acquisition strategy, the systems engineering plan, the life cycle 
support plan and the testing strategy address the need for modularity for 
the <identified component> to achieve enhanced competitiveness?

Are the factors to achieve desired MOSA benefits included in acquisition strategy, 

SE Plan and T&E strategy, lifecycle support strategy, RFP and preliminary design?
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MOSA Considerations: 
Engineering, Manufacturing and 

Development

Pre-

MD

D

EMD

• Questions about how the plans for the detailed design and 
developmental test incorporate MOSA considerations for 
the specific components identified for modularity and 
openness to assure design and development will achieve 
expected benefits

Questions to 
help ensure  
MOSA 
considerations 
are addressed

Key 
activities 

during 
TMRR

Snapshot example:

Address these 

questions for each 

opportunity to 

benefit from MOSA
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MOSA Considerations: 
Engineering, Manufacturing and 

Development

Pre-

MD

D

EMD

• Questions about how the plans for the detailed design and 
developmental test incorporate MOSA considerations for 
the specific components identified for modularity and 
openness to assure design and development will achieve 
expected benefits

Questions to 
help ensure  
MOSA 
considerations 
are addressed

Key 
activities 

during 
TMRR

Snapshot example:

Address these 

questions for each 

opportunity to 

benefit from MOSA

Example Questions

• Have alternative design approaches been considered that preserve MOSA 
objectives and requirements when modularity and openness of a <specific 
component(s)>been eliminated due to programmatic or other constraints? 

• Do the source selection technical evaluation criteria include modularity and 
open interfaces for the <specific component(s)> identify for this system?

• Are all requirements for modularity and open interfaces for the <specific 
component(s)> traceable and linked to the initial product baseline?

• Have the implications of the design changes on the for modularity and open 
interfaces for the <specific component(s)> been assessed? 

Does the detailed design & developmental test incorporate MOSA considerations, 

to assure design and development will achieve expected benefits?
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Considerations Continue Through 
the Full Life Cycle

• Similar tables of considerations are included for 

Production & Deployment and Operations & Support 

stages

– P&D: Does production include continued review, testing and 

evaluation to ensure the product as produced implements the 

modularity and openness as designed?

– O&S: How is support and evolutional adaption of the system 

structured to take advantage of the MOSA characteristics 

expected to benefit the system?

P&D O&S
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Summary

• MOSA is recognized as having 
benefit for defense systems

• Application of MOSA should 
be focused on achieving 
benefits which specifically 
apply to the system under 
development

• Addressing MOSA as an 
integral part of systems 
engineering throughout the 
system life cycle ensures 
MOSA considerations are 
explicitly addressed in critical 
decisions 
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Systems Engineering:

Critical to Defense Acquisition

Defense Innovation Marketplace
http://www.defenseinnovationmarketplace.mil

DASD, Systems Engineering
http://www.acq.osd.mil/se
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Peter Korfiatis, Brian Soeder

The MITRE Corporation
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