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Since 1988, Munro has been aleader in delivering solutions to hundreds of
customers around the world, helping them to achieve higher product quality with
lower cost, resulting in better product value and higher company profits.

Munro understands the effects that design and other variables have on total life
costs and has developed a unique suite of tools for managing cost and product
complexity.

, - DFM/DFX, VE, VSM
Total Lifecycle Cost ; .
Prediction Quantification Reduction * Lean DeS|9n® (reduce CompIeX|ty)
Since 1988  DP Cost of Quality™ (ensure robustness by design)
: - Workshops
* Bringing people together — rapid results
« Benchmarking and Teardown (technology infusion)
« The Wall Process® (stakeholder collaboration)
« Design for Manufacturing®
» Cost Estimating
« MRL Software, Training, and Assessments
(risk & readiness)

Design Profit® integrates these methodologies in a single integrated platform that provides
a powerful collaborative AoA tradespace.
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The majority of life cycle
costs are fixed early in the
concept stage.

Cost of
Change
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Architecture Roadmap

Advanc(a'\’lgalg)lization Manufacturability Risk and Uncertainty
ParaView provides insights (solicitation) Measure and display risk

Conceptual into myriad data generated | AnSIYHCE to sssess associated with designs

Modeling ' in analyses manufacturah |'fV ny |
=Ontologies describe - : ;
ERS Capability system and trades Knowledg~ Analysis o ( " ;
Analysis =Computation for Manager Alternatives !.lfecycl'e Cost An‘alysl_s
*LEAPS (USN) tradespace Orchestrator Intarace docisir e Display, discuss, select Cost analytics integrated in
*FACT (USMC) calculation in SysML Execution Manager support tools. among alternative iFaticspace
*DaVinci oversees processing of systems
*Kestrel i i . .
«WSTAT user inputs into results Teamlng
*Erc. Methods to adapt

Decision teams to design
Assess knowledge > 2 Visualizatior /X' process
management needs Visualizes models
e (graphs, charts, 3-D [T ——

GG and requirements i
Implementation . objects) ‘

Timeline. ‘ -
] 2 Mission Context
A FY15 Analysis

FACT selected as System performance

‘ HPC e : %
baseline for future ‘ HPC Interface Interoperability within a simulated mission
Machine-to-machine (HPCMO)

ERS development
connectivity (HPC and Non-HPC machines
—~ M&sS (DoD
14 non-HPC resources) int:;%p;;:!::: c\eﬂsith Suite of DoD modeling
£S5 and simulation
capabilities
CREATE (HPCMO) i
Establish hosting Model Integration Deploy.advalr:‘ced ‘
environment for Navy Method to integrate me"‘:ggg? esign CRES-GV (HPCMO)
models: 1) simplification to CREATE — Air Vehicles, - High-fidelity
meta-models, 2) meta- Ships, -Antennas, - design/analysis tools for
models packaged, hosted Meshing and Geometry ground vehicles
on ERS environment .

Environmental Simulator (EnvSim)
ERDC)

Physics-based codes to create a digital representation
of an environment

Design Profit® Capabilities
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Model Integration and
Knowledge Manager

Design Profit® provides a
systematic approach to translate
requirements into total life cycle
costs through conceptual
modeling.

This provides the platform for
effective decision-making
considering all relevant metrics.

The baseline model consolidates
and allocates data at the symbol
level.

« Unit$ * MRL

o Program $ . I\/Ialntalnablllty
« Quality $ « Producibility

e Labor$ « Sustainability
« Machine $ * Supplier

« Overhead $ « Lead Time

« Investment $ * etc.




Design Profit® provides rapid generation and
guantification of alternatives.

;1: Baseline
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Decision Visualization

L._J
Design Plfoﬁl‘® EXECUTIVE SUMMARY RS
En g ine Hybnd Engineered Resilient Systems
Engine Hybrid Alternative Concept % ¥
Parts 15,188 6,908 55%
Good Parts M 41 0%
Steps 59,224 25,660 57%
IActual Time (hr) 25.75 13.85 46%
Fasteners 1,162 647 44%
Ergo Dangers 0 0 0%
Poka Yoke Issues 14 14 0%
Total Weight 623.311b 428.56 Ib 31%
Piece Cost $3,199.36 $1,523.91 52%
Total Labor Cost $1,083.00 $644.29 41%
Q Burden $0.00 $0.00 0%
Total Cost $4,282.36 $2,168.20 49%
Investment Cost $23,295,640 $27,957,326 -20%
Simple Payback N/A 1 month(s) 0%
lAnnual Savings N/A $951,373,733 0%




Optimal Data Fidelity: The right data at the right time
to make the right decision.
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“Perfection is the enemy of time.”

Design Profit®

EXECUTIVE SUMMARY

Full Granularity
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Low Fidelity
Low Granularity
Quick Turns

Increase granularity of

Conceptual Modeling

unknowns to gain
knowledge

>

High Fidelity
High Granularity
Detailed Refinements




(&7 Import... [z Export...
& (=) Field Groups

- [ sustainability, Mfg
+- (=) Sustainabiity, Transportation (Truck)
(=[5 Sustainabiity, Transportation (Air)
] Air BTU / Mile
[ Air Fuel Cost / Gallon
T Air Energy Cost
[ Air Energy BTU
£ Air Transportation Miles
[ Air Fuel Miles / Gallon
] Air Units / Flight
=-[&] Sustainabiity, Waste
J waste Cost /Lb
[ waste Weight Cost
] waste Avg Scrap Weight
] Waste Offal Weight
] waste Scrap Weight
[ waste Scrap RFT
] Waste % of Product Weight
£ (&) sustainabiity, Totals
] Total Production CO2 Lbs / MBTU
[ Total Production Energy BTU
[ Total Production CO2 Weight
] Total Energy & Waste Costs
) Total Waste Cost
[ Total Energy Cost

T Flight BTU /Lb
+ [ Flight CO2 Lbs / MBTU
] Flight CO2 Weight
[ Flight Annual Cost
[&) sustainabiity, Utl
J BTU /kWh
[ weightRollupContribution
=[] Sustainability, HazMat
J HazMat Waste Cost /Lb
] HazMat Usages
) HazMat Used Weight
[ HazMat Waste Weight
) HazMat Waste Cost
[ 1s Hazardous Material?
] Dispense Adhesive with 200ml Tip
- 1Is Adhesive?
) HazMat Rag Waste Weight
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&) Add Field Group ¥ Add Field | & #

Field Name
123 Mfg Energy kWh
123 Mfg Energy BTU
123 Mfg Cost/kWh
123 Mfg Power Requirement kW

=\ Symbol
s\ Symbol
/ Symbol

# StepLibraryltem

Category
Sustainability, Mfg

Sustainability, Mfg
Sustainability, Mfg
Sustainability, Mfg

() MfgEnergy ConsumptionTime =\ Symbol Sustainability, Mfg
123 Truck BTU/ Mile / Symbol Sustainability, Truck
123 Truck Transportation Miles / Symbol Sustainability, Truck
123 Truck Energy BTU =\v Symbol Sustainability, Truck
123 Truck Fuel Cost/ Gallon '/ Symbol Sustainability, Truck
123 Truck Fuel Miles / Gallon / Symbol Sustainability, Truck
123 Truck Energy Cost =\ Symbol Sustainability, Truck
123 Truck Units/ Truckload / Symbol Sustainability, Truck
123 Air BTU/ Mile / Symbol Sustainability, Air
123 Air Fuel Cost/ Gallon ./ Symbol Sustainability, Air
I23 Air Energy Cost =\ Symbol Sustainability, Air
123 Air Energy BTU =\ Symbol Sustainability, Air
123 Air Transportation Miles / Symbol Sustainability, Air
123 Air Fuel Miles / Gallon / Symbol Sustainability, Air
1a._Airlinite I Flinht £ _Sumbal Suet hil Air
Field Properties

Hight Energ)
x The energy consumed per flight in MBTU.

Sustainabilty. Flight
e [Symbols w| [ Fiter

Number ~ | [¥] Allow Roliup  [¥] Qty Muttiply Rollup

Decima Paces: 0
0

[¥] Use Formula m [7] Use Formula as Default

Edit Choice List..

=

Exclusive List

m

weight (weightrollupcContribution, "1b") * [Flight BTU / Lb] / 1000(C

<
s ] 0 oo
< |

Integrated math
modeling allows for
nearly unlimited
analytical capability.

The example shown
allows the model to
analyze and roll up

sustainability costs.

Life Cycle Cost
Analysis
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Design Profit® provides data and history needed to perform
total life cycle trade studies to minimize risk before detailed
design and engineering.
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Technology Opportunijties & Resources

User Needs l
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Materie]
Development
Decision

Materiel
Solution | pCCIOB0aY,
Analysis

" s, Post-
*w' PDR A

Engineering and
Manufacturing
Development

Post-
CDR A

Production &
Deployment

LRIP/MIOT&E

O FRF’- d
Decision
Review

Operations &
Support

Pre-Systems Acquisition

Systems Acquisition

. Sustainment

<}= Decision Point

Business Requirements Definition &
Opportunity Concept Product Design
Analysis

= Milestone Review

Only Enter Detail Phase when

Confident of Outcome

Manufacture Planning,
Supplier Investigation and
Producibility Costing

Detailed Product Design &
Detail Manufacture Design

Prototype & Initial
Physical Procurement/
Test Production

Maximum Freedom for Trades in
Design and Manufacturing

Concurrent Detailing of
Design and Manufacture

Processing Details
Previously Vetted

Metrics for Rapid Trade-off and
Total Accounted Costs Roll-up of
Competing Design Concepts

Continuous Update of
Producibility Model &
Expose Quality Issues

t'.'_'_-:.'f= Decision Point if PDR is not conducted before Milestone B
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Shift Product Realization for Maximum Flexibility Raytheon

- How to Where to
Concept - Use - Affordability - Build - Bl

Life Cycle Cost
Determination

Innovation

Window

Cost Reduction

|
I
: Opportunities
I I
Conceptual Design I Detailed Design I oduction | Operations
(creative, early phase) {engineering phase) And Support

Source: DARPA Rapid Design Exploration and Ooll afion Froject

M 4 o - Affordetiiy - Redesign Cu rrent
Model

MISSION

ASSURANCEfor11m
The Sum of Our Commitment 2010




“I have been asking questions about this
assembly for over a year and have never
been satisfied with the answers. In just two
hours, by mapping the build process all of
my questions were answered without even
having to ask any.”

- Army Representative

Teaming




Live Demo

www.designprofit.com
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Program Army - Variant Marine - Variant Hybrid - Variant Cumulative Savings Annual Volume

Total Program Volume 125,000 100,000 25,000 125,000
Cost Per Unit 5 79,000 | 5 65,000 | 5 69,000
Year 1 5 952,500,000.00 | 5 790,000,000 | 162,500,000 | 5 5 12,500
Year 2 5 052,500,000.00 | 5 790,000,000 | 5 162,500,000 | 5 s 12,500
Year 3 5 952,500,000.00 | 5 790,000,000 | 5 162,500,000 | 5 5 12,500
Year 4 S 952,500,000.00 | & 790,000,000 | & 162,500,000 | & - S - 12,500
Year 5 5 943,500,000.00 | 5 711,000,000 | 146,250,000 | 5 B6,250,000 | 5 9,000,000 12,500
Year 6 5 034,500,000.00 | 5 632,000,000 | 5 130,000,000 | 5 172,500,000 | 5 27,000,000 12,500
Year 7 5 925,500,000.00 | 5 553,000,000 | 5 113,750,000 | 5 258,750,000 | 5 54,000,000 12,500
Year 8 5 912,000,000.00 | 5 434,500,000 | 5 BS,375,000 | 5 3BB,125,000 | 5 94,500,000 12,500
Year 9 5 BB89,500,000.00 | 5 237,000,000 | 48,750,000 | § 603,750,000 | 5 157,500,000 12,500
Year 10 5 B62,500,000.00 | 5 - $ - 5 862,500,000 | 5 247,500,000 12,500
Total Program Cost 5 9,277,500,00000 | 5 5,727,500,000.00 | & 1,178,125,000.00 | $ 2,371,875,000 | 5 247,500,000 125,000
Using Design Profit®, model
51,200,000,000 14,000

—. = Variations can be easily

12,000 Hybrid - Variant

—wmenrs CFEAted to perform ‘what if’
T scenarios.

51,000,000,000

10,000
$200,000,000

8,000

S600,000,000

Cost and weight targets
can also be generated
(Actual vs. Target).

S400,000,000

QIEY UOIANPOI] (2R U U

£200,000,000

Enhancements will need to
be made for yearly volumes

and visualization.
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Assembly Variant Properties

| Optons | acnerts | i | ot ek e A life cycle cost model is generated
ame:
New Variant : Option Qty Description b d .
Somes ased on your requirements.
Annual Production: 0 i |y @ Body (Paint) Body (Paint)
) Fixed 4 [y & Body (TCF) Body (TCF)
® Percert 20% '@ Chassis Chassis
@ Electrical Electrical
Operating Hours: ol @ Exterior Exterior
& Fluids Fil Fluids Fill
Target Weight: 0.0000 b v glmﬁfior Interior
L "] Powertrain Powvertrain
Target Cost: $0.00 v O 530 Engine Dress 8501 Engine Dress Design Profit® EXECUTIVE SUMMARY
v < 600 Transmission 8503 Transmiss i New Variant
TEgzi Tz 0.0000 = v O 510 Ar Cleaners 8517 Air Cleaner . New Variant Mo vorint
t
Target Quality Cost: e BT ] Parts 44
e Gy St 000 > Bady (Paint) Body (Paint) f 7 ITotalcost $20,000.00
& oy 129 corn | EHEHEHEE
@ Chassis Chassis oy Cbwe o
L] @ Engine Enging 7 P B
L e @ Engine Engine T fmRan TR i v. s M B ‘ o " R o e 1k et
v| < Engine Built Type A Engine Built Typ ) R R e S e . A B e R e
<> Engine Buid Type B Engine Build Ty
e o ANEEEEEEEEER
& Hectrical Electrical P SO W welkinr DRGNS GRETR Wi SRARE EVCER e AV SR
4 & Eterior Exterior
'SP A A A S V4% &V 8 & & SV S & 4 VNN N BN N NN NN NN N
N A T . b. IRECT 333 AEMOVE ; : ; 3 : = 3 3 E 353 - S 18- SmECT g < L ‘.‘ ; r ; - 455- IR - : 5

Currently, the definition of a product requires a person to build the variant
(Model X).

We propose to identify requirements and construct a model based on the
requirements. The model will identify associated costs to the requirement.
Putting costs against requirements can improve program definition.

Modeling is capturing knowledge, and this knowledge can be used to easily
generate designs. Multiple options can be proposed based on factors such as

cost, weight, and timing requirements.

Early intensive data mining is needed.




Future Enhancements

L RU Packaging Optimization Analysis Tool

Electrical/Electronic LRUs and their connecting harnesses are
a tremendous driver of design and manufacturing complexity
and in service reliability and serviceability.

The proposed tool would reduce system complexity by
optimizing LRU configuration and location to:

* Prioritize packaging of low-reliability LRUs to minimize
service impacts.

* Prioritize configuration and location of LRUs to minimize
harness circuits and length.




Summary

Munro has been working with military and commercial manufacturers for
over 25 years to help create robust, cost-effective products.

Design Profit® capabilities have been continuously developed to
maximize product development efficiency based on customer needs and
Munro’s engineering services.

Design Profit® remains very agile and adapts to industry needs quickly.

The simplicity and speed of using Design Profit® to model the build, and
by extension the design, in a systematic and data-driven fashion provides
an ideal platform for stakeholder collaboration.

Many Design Profit® capabilities already developed directly address the
vision of the ERS Architecture Roadmap. Design Profit® is an excellent
platform to provide expanded capabilities that support additional needs.




Questions?




