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Overview ) e,

= Problem Space

= When is ARIES Used

= What is ARIES

= Capability Walkthrough
= ARIES Benefits

= Path Forward

Disclaimer: Reference herein to any specific commercial company, product, process, or service by trade
name, trademark, manufacturer, or otherwise, does not necessarily constitute or imply its endorsement,
recommendation, or favoring by the United States Government or the Department of the Army (DoA).
The opinions of the authors expressed herein do not necessarily state or reflect those of the United
States Government or the DoA, and shall not be used for advertising or product endorsement purposes.
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ARIES Problem Space ) .

= Early in defense acquisition programs, an increasingly complex set of requirements is developed
= Each individual requirement possesses solid rationale and analytical backing

= However, different groups of requirements (lethality, mobility, etc.) are sometimes incompatible
or unachievable when programmatic constraints are applied

ARIES provides unique analytic capability to foster communication and compromise across potential

requirements silos, resulting in a simultaneously achievable set of requirements
————
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When is ARIES Used? =
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ARIES is used to help establish an achievable set of integrated requirements early in a program
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What is ARIES? ) =

= ARIES is a decision support tool

= Uses a custom multi-objective Genetic Algorithm to explore the requirements
trade space

= Does not provide just one best answer, but instead a set of best answers that balance
competing objectives in different ways
= Enables decision makers to examine and understand tradeoffs

= ARIES is designed to capture this optimal trade space (Pareto Frontier)
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Generating Solutions from Technologies (@&,

ARIES generates solutions via combinations of discrete subsystems (with inherent
properties) rather than by directly setting system parameters

“Choose the part” VS. “Choose the parameter”

horsepower

= Advantages of this technology way of thinking
= Helps ensure analytic insights are grounded in reality

= Tied to existing or envisioned technologies, their attributes, and interactions

= Naturally avoids selecting impractical parameter combinations
— Example — will not consider a very light and powerful alternative that does not exist/cannot be created

= Easy to define system design constraints

= Example — designing a vehicle, suspension has maximum weight it can support, can sum all
selected component weights and compare to limit for selected suspension

= Easy to capture technology compatibilities

= Example —not all engines are compatible with all transmissions for a vehicle (not necessarily tied to
specific parameter values)

= Easy to talk about what a solution means (collection of parts vs. collection of parameters)
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ARIES Methodology £,
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What is an ARIES solution? ) e

Each ARIES solution is a
unique system design concept

ARIES Solutions
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These performance metrics provide optimized,
Comeomeormomom T eem " 7 simultaneously achievable potential values
for requirement thresholds

Thus, it is equivalent o thin of ARIES
solutions either as optimal system concepts
or optimal requirement thresholds
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ARIES Analytic Process ) i,

= |ntended to be a real-time, interactive process involving stakeholders for the
program — a negotiation between dozens of requirements competing to
simultaneously achieve their goals

= Improving one requirement threshold often comes at expense of one or more
competing requirements — ARIES shows these interactions in real time

= ARIES facilitates analytically-backed exploration and compromise to develop an
integrated set of threshold values that are feasible with respect to all

requirements and constraints (budgetary, technological, etc.)
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Real-Time Stakeholder Collaboration (@&,
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Real-Time Stakeholder Collaboration
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ARIES Radar Chart
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ARIES Radar Chart
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ARIES Radar Chart
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ARIES Radar Chart
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ARIES Radar Chart
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ARIES Grid

h

ARIES grid displays each system requirement, using the trade space optimization to

generate a histogram of that requirement’s optimal potential threshold values

Related requirements are grouped within a border
Each graph is laid out relative to desired and possible threshold levels for that requirement
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ARIES Grid ) s

= ARIES grid displays each system requirement, using the trade space optimization to
generate a histogram of that requirement’s optimal potential threshold values

= Related requirements are grouped within a border

= Each graph is laid out relative to desired and possible threshold levels for that requirement

= Each graph has a filter slider that allows the threshold to be tightened or loosened
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Long Term Interface Vision )

Future versions of the Ul plan to build upon the collaborative requirements
discussion space, including the ability for individual users to customize their own
views and see progress towards their desired threshold levels

SME 1

Master Reqcl.inrements Grid
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ARIES Benefits ) e

= ARIES process facilitates stakeholders identifying a feasible
set of values for all requirements
= Facilitates real-time collaboration
= Enables interactive exploration of alternatives to reach consensus

= Qutcome based on compromises, programmatic, and
technological constraints

= Helps determine achievable, yet challenging requirement
values early in a program to inform a CDD
= Minimizes program risk
= |ncreases chances of program success
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Path Forward ==

= Sandia and CCDC GVSC have collaborated over the past year to advance
ARIES to a production-ready analysis capability

= |nitial capability demonstration and applications have focused on supporting
the U.S. Army’s Next Generation Combat Vehicles (NGCV) Program

= Future Improvements
= Refine User Interface to improve usability/robustness
= Refine analytic process
= Automated Analytics
= More quickly explain insights
= |dentify causes of requirement conflicts
= Technology Option insights
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QUESTIONS
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BACKUP
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ARIES Grid s

= ARIES grid displays each system requirement, using the trade space optimization to

generate a histogram of that requirement’s optimal potential threshold values
= Related requirements are grouped within a border
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ARIES Grid g

= ARIES grid displays each system requirement, using the trade space optimization to
generate a histogram of that requirement’s optimal potential threshold values

= Related requirements are grouped within a border
= Each graph is laid out relative to desired and possible threshold levels for that requirement
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ARIES Grid ) e,

= ARIES grid displays each system requirement, using the trade space optimization to
generate a histogram of that requirement’s optimal potential threshold values

= Related requirements are grouped within a border
= Each graph is laid out relative to desired and possible threshold levels for that requirement
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ARIES Grid ) s

= ARIES grid displays each system requirement, using the trade space optimization to
generate a histogram of that requirement’s optimal potential threshold values
= Related requirements are grouped within a border

= Each graph is laid out relative to desired and possible threshold levels for that requirement
= Each graph has a filter slider that allows the threshold to be tightened or loosened

1
J \‘
’
° \
/ il
a = a (= /, =] “ =]
¥ » b ) 4 ) ,/ }> ‘ b “
“~~~~~ ,I 1
g \
~ U4
~~~~. o V4 8 ! H
3 1 XC Speed (T = 0.071 score) i Traverse WWRN (T = 26.5 score) s
ﬁ 0 Green Means|Good
e : —— All remaining solutions are better
‘\s & than desired threshold
o =
N 8 =2l . = L &
\\ % - c‘l"l.l | % 'TI\- _II ::
\ = = I . | [~} =]
b AN ’ -.L— 4N =
N :
Sy o0m 1.519 2967 26.5 60.7 943

D=0867

0=07293

v

b > b v

These 2 requirements
improve in synergy

DISTRIBUTION A. Approved for public release; distribution unlimited. OPSEC #4210.



ARIES Grid )

= ARIES grid displays each system requirement, using the trade space optimization to
generate a histogram of that requirement’s optimal potential threshold values
= Related requirements are grouped within a border

= Each graph is laid out relative to desired and possible threshold levels for that requirement
= Each graph has a filter slider that allows the threshold to be tightened or loosened |
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