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»| Need for Tradeoff Analysis and a Robust Tool
»| Genesis of a Solution

»| Realization of a Tool

»| Path Forward
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DoD Guidance places an emphasis on Tradeoff Analysis...
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Directive for Better Buying Power — Obtaining Greater Efficiency and
Productivity in Defense Spending. WOV 3, 2010. Under Secretary of
Defense for Acquisition, Technology, and Logistics, Dr. Ashton Carter
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“‘Milestone (MS) A: You will establish an affordability target to be treated by
the program manager (PM) like a Key Performance Parameter (KPP). This
affordability target (initially, average unit acquisition cost and average

annual operating and support cost per unit) will be the basis for pre-MS B
decision making and systems engineering tradeoff
analysis. This analysis should show results of capability excursions

around expected design performance points to highlight elements that can
be used to establish cost and schedule trade space...”
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Twice in the seven page Directive
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Directive for Better Buying Power — Obtaining Greater Efficiency and
Productivity in Defense Spending. MOV 3, 2010. Under Secretary of
Defense for Acquisition, Technology. and Logisties, Dr. Ashton Carier
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—L User Needs J

I Technology Opportunities & Resources |

Materiel gineering and o
Technolc Production & perations &
Solution Manufacturing
Analysis | Developme Development Deployment Support
Bepippment Post. wripotae ) ﬁmn
\Pre-Systems Acquisition / Systems Acquisition Sustainment

“Milestone B: You will present a systems engineering tradeoff
analysis showing how cost varies as the major design parameters and
time to complete are traded off against each other. The analysis will pay
due attention to spiral upgrades. You will recommend for my approval to
establish and document, in the Acquisition Decision Memorandum (ADM)
and in the program baseline, an 'Affordability Requirement' for acquisition
cost and for operating and support cost. This requirement will be the
functional equivalent of Key Performance Parameters (KPPs) for baseline
establishment and monitoring. You will provide cost tradeoff curves or trade
space around major affordability drivers (including KPPs when they are

major cost drivers) to show how the program has established a cost-
effective design point for these affordability drivers.”
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= Decision Model facilitates these analyses
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Without With |

Decision Decision

Model Model \

Aggregate ‘
Force \
Effectiveness ‘-.\
&
System Performance
Decision
Model
..\ ,.l'
Engineering \ f.f
Physics of components . . )
Entity \.\l / !Englneermg
System Performance "\_\ Physics of components

*Reference: Parndll, Gregory 3., Driscoll, Patrick J., Henderson, Dale L., Decision Makingln

Systems Enginesring and Management. JohnWiley & Sons, Inc. Hoboken, MJ 2008. / \ /
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= The System Decision Process

Design

Cost
Analysis

.
[}
<
- 3 |
-'i’ | P& Decision ; 3
3| (€8 wmak g £
s | ¥ Problem ® @
| - Stakeholder <
Definition 3 | .
J improvements | The mathematical
| Vallle & Tradeoff ‘

Identify the desired end state

Modeling Analysis

f foundation of the SDP is

Understand current system using system thinking

,"‘ /_\ 5 " . . H
& = Sl Multiple Objective
| | & (% Security J L. .
S eolifon © Decision Analysis and
""P’eme"faf"y Bcologjcel y Life Cycle Cost Analysis.
Y \ Q Monitoring & Cultural 4

Controlling

. Assessment & Feedback =

Copyright 2010 D/SE

Parnell, G. S., Driscoll, P. J., and Henderson D. L., Editors, Decision Making for Systems Engineering and
Management, 2nd Edition, Wiley Series in Systems Engineering, Wiley & Sons Inc., 2011
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. Model the Relationship Between Design Decisions & Stakeholder Value

Stakeholder Value

Design Decisions

THIRD EDITION
THE ART OF
SYSTEMS
ARCHITECTING

MARK W. MAIER _ -
EBERHARDT RECHTIN S )

ek a

@C‘C Frsi

[ESrRA

Performance Unit Costs
Design
Decision Decision
N
High
Reference: Mark W. Maier, Eberhardt
Rechtin, The Art of System Architecting.
CRC Press, Boca Raton, FL, 2009. Page Development Risk 0&S Costs

222.
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http://www.amazon.com/gp/reader/1420079131/ref=sib_dp_pt

= Challenges from our past...

= Previous analysis done ad-hoc

= Minimal flexibility in existing software solutions

= Limited output options

= Lack of scalability to handle different types of analysis

= Not based on a decision model

Lack of centralization and data management
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The Vision...
_

== We will develop tool’s form and
§§E demonstrate its utility by 2012.

Paper #1569263584 ' ™
Decision o
Vision for Multiple Objectives Decision pors SN p
Support Tool for Assessing Initial Business ey 21 P o)
ags Prototype: / Force
Cases of Military Technology Investments summer | L=
2010 ®.. e pecinn
Spring Ot forwand
2010 i e
.apt g l\ A

Presented to the Conference on Systems Engineering Research 2010

»| Inthe Spring of 2010, Dr. Parnell and Mr. Cilli provided a vision for a
decision support tool suitable for initial business case assessments of
military technology investments. This is the prototype.
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Our Goal..

To be most valuable, a decision support tool must aid the decision maker
through every step of the formal decision process... to transform a broadly
stated decision opportunity into a traceable, defendable, and actionable

decision.
Develop Describe Score Synthesize
Criteria Alternatives Alternatives Results
Identify L Caoture Image | | Generate Score | Calculate
Objectives P g Sheets Composite Scores
Determine Document Design AT Sco.r.es A5 Conijgt
S — Probability Sensitivity
Priorities Features . .
Density Functions Analyses
Determine Value Support. Generate G.raphs,
— . Collaborative Presentations,
Function .
Scoring and Reports
Capture Context Incorporate
& Check Targeted Expert
Independence Opinion
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= Decision Support Model Realized

Decision supportmodel
captures and synthesizes
outputs from individual analyses
into trade-space visualizations
designed to facilitate rapid and
completeunderstanding ofthe
trades available to stakeholders
and provide drill down capability
to supporting rationale.
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In a product that is...
= P

= Designed to solve our challenges

=  Highly scalable
supports diverse types of analysis
can link to external applications, such as Palisade’s DecisionTools Suite

= Intuitive and user friendly

minimizes the need for user knowledge of Excel and VBA - no formula
manipulation or code editing

ribbon Menu guides the user through the decision model process
allows the User to focus on the tradeoffs
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= Armament Analytics Multiple Objectives Decision Analysis Tool

Decision Analysis

vy B 2 kg =~ HiEg it TN
E L]& \% T 2= R
3 ; | : * X = =N
START Objectives Value Swing Priority Define Scoresheet Scatterplot Heat Tornado Radar Petal Weight Performance | Output Conflg Documentatlon
Function Weight Weighting Map Sensitivity Sensitivity =
Analysis Tool Criteria Alternatives Anal)fSls S) nthesis Sensitivity Output Conflg Help

AAMODAT is a Government Developed MS Excel

based applications that automates decision theory
\MODA'I computations, data management, trade-space
visualizations, and report generation thereby
increasing decision efficiency and effectiveness.

Armament Analytics
Multiple Objectives
Decision Axm]\ sis Tool

Key Features
. Enables Efficient Creation of Value Functions
. Automates Swing Weight Matrix Calculations To Generate Priority Weightings
. Captures Key Design Features Of Considered Alternatives
. Creates Structured Score Sheets To Capture Voice of the SME
—  Captures Rational for assessment
— Automatically maps performance score to value space using value functions

— Allows scores to be entered as probability density functions to account for
uncertainty

. Generates Compelling Tradespace Visualizations
— 5dimensional scatterplots
—  Decision heatmap

— Radar graphs
HIGH — Tornado graphs
PERFORMANCE . Conducts one-click sensitivity analyses
DRCZ 1:CHNOLOGIES Page 14

GROUP 11/1/2012




Establish Criteria for Evaluation / Identify Objectives

B r = e U W A% 2 D 8N

START Objectives| Walue Swing  Priority Define Scoresheet || Scatterplot Heat Tornado Radar F‘etal nght F‘erformance Cutput Conflg Documentation
Function Weight Weighting Map Sensitivity  Sensitivity * *
Analysis Tool Criteria Alternatives | Analysis | Synthesis | Sensitivity || Output || Config | Help
Objectives and &@g
I | Objectives Categories: PERFORMANCE
1. Lethality vs. Truck r PERFORMANCE
2. Lethality vs. LAV UNIT COST
| || 3. Lethality vs. Tank RISK

s AUC gsoig?: FPOTENTIAL
5. Maximum Range <no category selected=
6. Forward Observer Position Flex
7. Technical Maturity

8. Munition OS Cost

9. Munition Upgradability I %

al] | §

Aelete

Set category/subcategory for objective:
5. Maximum Range

— Subcategories: ENGAGEMENT OPPORTUNITIES

| MAXIMIZE LETHALITY GIWEN AM ENGAGEMENT

<no subcategory selected>>

W

Eﬂﬂﬁ

delets

Recrder Objectives

Close Form |/
Cancel

— -
I

e o =l =
» ldentify possible evaluation criteria e CEEOHED gemnoomm I OER GEE. BE

DRCY FERFORMANCE > Should be traceable to program documents and must be measurable
' TECHNOLOGIES

crowP . Confirm that all participants share a common understanding and commitment




Criteria — Value Functions
|
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START Dbjectwes Value Swmg Priarity Define Scoresheet || Scatterplot Heat annadn Radar Petal Weight Performance | Cutput | Config | Documentation
Function Weight Weighting Map Sensitivity  Sensitivity v v v
Analysis Tool Criteria Alternatives|| Analysis Synthesis Sensitivity Cutput || Config Help

Lethality vs. Truck
100.00 = ] =
90.00 o E = =
_ / 4 > > =
80.00 / ) i ) ) o
70.00 / X X
60.00 /
@
= 50.00 T o T = T o T =
40,00 / =z = = =
/ > e > >
3000 / b el b =
20.00 7 — | . | - P | P
10.00
/ *Reference: Parnell, Gregory S., Driscoll, Patrick J., Henderson, Dale L., Decision Making In Systems Engineering and Management.
0.00 John Wiley & Sons, Inc. Hoboken, NJ 2008.
0.00 020 040 0.60 0.20 1.00

pl(defeat)

» The raw scores for each Functional Objective must be converted a standard Value
Space. (return to scale)

» This mapping can be linear or more complex
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Criteria — Swing Weight
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START Objectives  Value Swing Priority Define Scoresheet || Scatterplot Heat Tornado Radar  Petal

Function Weight Weighting Map
Analysis Tool Criteria Alternatives Analysis Synthesis
- |
Swing Weight Rollup -
Categories Undefined Swing Weights (0} Scoring Swiing Weight Summary
=l Cancelscorss | Save sHow
T | Close Form Scores
Defining Critical Enabling

w 5] @
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Low

» Define swing weights to measure variation of
prioritization
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Sensitivity Sensitivity
Sensitivity

Swing Weight
Matrix

Dramatic
improvement
over today’s
capability

Weight Performance

Documentation

-

-
Y o
NEE
Cutput Config

Cutput Config Help

Level of Importance
of Value Measure

Mission
Efficiency

Mission
Effectiveness

Significant
improvement
over today’s

Variation

capability

Speed (85)

Thrust (45) Grade (5)

in measure ranges

Small
improvement

over today's

capability

Number of
Payloads (60)

Number of
People (20)




= Criteria — Priority Weighting
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START Objectives  Value  Swing | Priority Define Scoresheet | Scatterplot Heat Tornado
Function Weight Weighting Map Sensitivity  Sensitivity x
Analysis Tool Criteria Alternatives | Analysis Synthesis Sensitivity Output || Config Help

Weight Performance | Output | Config | Documentation

L3

PERFORMANCE [sum—1] [total objectives—5] . ——— e
Lethality vs Truck I ] e er——————————r——
Lethality vs. LAV ooofo.rofoon ' '
Lethality vs. Tank 0.00]020]0.00
Maximum Range 0.00]020]0.00
Forward Observer Position Flex 0.00(0.20(0.00
UNIT COST [sum=1] [total objectives=1]
(l AUMC lo.o0][1.00]0.00]
RISK [sum=1] [total objectives=1]
" Technical Maturity [0.00]11.00]0.00] » Or assign weight manually to each objective
05 COST [sum=1] [total objectives=1] HHYH : :
" e [ | > A.IIow.s sensitivity analy§|s_ against
differing stakeholder opinions
GROWTH POTENTIAL [sum=1] [total objectives=1]
(l Munition Upgradability |[0.00]1.00][0.00]

<no category selected= [sum=0] [total objectives=0]
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- Configuration — System Components, Attributes & Alternatives
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|
START Objectives  Walue  Swing  Priority Define Scoresheet || Scatterplot Heat Tornado Radar Petal Weight Performance | Cutput | Config || Documentation
| |Alternatives

Function Weight Weighting Map Sensitivity  Sensitivity K w e
Analysis Tool Criteria Analysis | Synthesis | sensitivity || Qutput || Config | Help
System Components and Attributes - M
- Componerts » Summarize key design features for each alternative
Comm w/ Weapon . . .
Il Propusin » Logically group into categories
Fixed Surface
Rocket Motor
| | Mavigation Sensor —
Seeker Mounti e 5 5
S s i =
Control Feature 1
I Warhead I system name description
1 Fuze | Agile Jzck | Cancel update system
Fins N Image
min range =
| max range j -II I
gkl Nl DpOneIE LE —_s‘mmcogmm _I — UNKNOWHN (14) =
Launch Platform Initizl Propulsion m
— Aftributes (num components) I type of launch plstform propulsicn mechanism
Comm w/ Weapon Ficed Surface
I sensors (2)
<no attribute selected> | communications system
Warhead Rockst Mator
| add new attribute i\ | I I 7
Fuze Seeker Mounting
Set attribute for component 'Launch Platform' I I
Control Feature
Apply Component
Cancel Changes Changes
[ ] =
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Analysis - Scoresheet
= y
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START Objectives  Value  Swing  Priority Define

N\ e

Scoresheet| | Scatterplot Heat Tornado Radar P;al Weight Performance | Cutput | Config || Documentation
Function Weight Weighting Map Sensitivity Sensitivity ~ ~ ~
Analysis Tool Criteria Alternatives|| Analysis Synthesis Sensitivity Cutput || Config Help
Lethality vs. Truck [ mkfmw“mm
oo A » Capture voice of the subject matter expert and
, o Z | results from other models / analyses
ri———a
Y » Document supporting rationale
OIOOO.OO 0.20 040 0.60 0.80 1.00
p(defeat)
il Jack i Upper Bound 1.00 100.00
Ll Expected 0.50 97.42
Lannch Platform type of taunch platform Lower Bound 0.80 54.84
Comm sl W _ wyetem scored on: 08182012 10:11 . ) .
- R » Express scores as probability density functions to
e o — e capture uncertainty
Fixed Surface
Rocket Motor
o vi(x)=50+10
el T ————— ]
Seeker Mounting ~ = e =
Seeker Sensor = j
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Synthesis — Heat Map

. 1 [ 1 . a — . . | S
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START Objectives  Walue  Swing  Priority Define Scoresheet || Scatterplot| Heat Tornado Radar  Petal Weight Performance
Function Weight Weighting Map Sensitivity  Sensitivity
Analysis Tool Criteria Alternatives| | Analysis Synthesis Sensitivity
Maximize Lethality Given an Engagement Growth
Engagement Opportunities Unit Cost| Risk | OS Cost | Potential
End-State Attractiveness : : : " o =
- £ £ £ = S =
Assessment Matrix = = = g - 5= 5 .—g = g EE
Tx | E. | F E o |8 2.2 E5 |E, | E¢
£: |2z |Ef |52 |23 2 |53 |5z |52
A B 25 - B = E0 A& = = = O ==
D Name Image 0.07 0.02 0.05 0.06 0.02 0.02 0.01 0.01 0.01
2 Big Bang \ B 11 [ 227] 26 | 25 | 28 ETTM 36 | 37
3 ColdStare *\ 91 EEM 96 1 | 23 [T59]
o] e | N, AT e 15 [ ean
s | s | N A4 SSMETI 72 | 7o |meaN] % |
6| Costly Camnonbal \ IH 18 | 31 HE'FE?I
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Cutput | Config | Documentation

-

-

Qutput || Config Help
» Graphically display
scored values

» Allows user to
rapidly assess areas
of strength and
weakness

» Additionally can
provide insight in to
program requirements
and their achievability



Synthesis — Scatterplot
w y P

gy B UVr o e U
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Weight Performance | Cutput | Config | Documentation

®

Heat Tornado Radar Petal

START Objectives  Walue  Swing  Priority Define Scoresheet || Scatterplot
Function Weight Weighting Map Sensitivity Sensitivity - K
Analysis Tool Criteria || Alternatives| | Analysis synthesis Sensitivity || Qutput || Config | Help
— Use Custom Icons ——
" no (just points)
@ yes 30
I Set 2 - with hats 'l
80 =5 1
— Chart Data Labels — '\s ! I
" none 70
I a
® system ID ° 50 @ 1 @ E]
(" system name U
o 5 » Customicons
N .
£, =, 1 allow for up to five
2 . .
Z F dimensions of
ST} . .
information
20
10
UNIT COST
RISK 0
05 cosT ] 20 40 60 80 100 120
GROWTH POTENTIAL
UNLL COST
| PERFORMANCE 1- Agile Jack
Draw Scatter 2- Big Bang
RISK 3- ColdStare
05 COST 4- Big Boom ;
GROWTH POTENTIAL 5- Budget Blast
- 6- Costly Cannonball
X-Axis System Id. - System Name Chart Legend




Synthesis — Tornado Plot
w y
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START Objectives  Value  Swing  Priority Define Scoresheet || Scatterplot Heat ‘Tumadu| Radar Petal Weight Performance | Output | Config | Documentation

Function Weight Weighting Map Sensitivity  Sensitivity x x x
Analysis Tool Criteria Alternatives | Analysis Synthesis Sensitivity Qutput | Config Help
Big Boom / Budget Blast
Lathality vz, Trodk
Lathality vs. LAV
Munition Upgradsbility
Murition OF Cost
Tachnical Marurity mEBiz Boom
AUMC mBudzst Blast
Wawimum Fanga
Lethatity va. Tazk Cold5Stare/ Costly Cannonball
Forwand Obzarrar Dosition. .
t Lathality ws. Tank
150 -100 50 © 0 50 100 Lsthality vs. Truck
Munition OS5 Cost
. . . Lathality ws. LAYV
> nghllgh_ts differences between IV P
two alternatives AUMC m Costly Canmonball
» Can show variation on 0-100 scale Murition Upgradsbility
per objective or can take in to Forward Oheanvar..
. . . b a Tachmical Maturity
account priority weighting .
100 -50 0 50 100
HIGH
PERFORMANCE

DRCZ 1:CcHNOLOGIES
‘ GROUP




e ir— \ 3
Documentation

Synthesis — Radar and Petal Charts

# TF el o 3 = al®
R L \w S T RL5
START Objectives  Value  Swing  Priority Define Scoresheet || Scatterplot Heat Tornado | Radar | Petal Weight Performance || Qutput | Config
Function Weight Weighting Map Sensitivity Sensitivity ~ k&
Analysis Tool Criteria Alternatives Analysis Synthesis Sensitivity Cutput || Config Help
Letha].ltyvs Truck
100
Munition - . .
Upgradability < 80 / _‘Lethahtyu._ Lav
S 3 A
.\,\.\ '\\-\
_-"_'xl____:‘l. Lethality vs. Tank
o [ o Agile Jack
f / = Big Bang
- .'I Lethality vs. Truck
: ' atmMc Mun1t10nUpgradab1hty 100 Lethalityvs LAV
P 90—
e Munition OS Cost — i
Technical Maturity «
- Maximum Range
M ColdStare
EBigBoom

Forward Observer

Forward Observer/ ! Iﬁaxj.mumRan .
Position Flex s
Forward Observer /
Position Flex

MaximumRange |~ Position Flex

AUMC Technical Maturity
i
Lethality vs. Taﬂk ~ Munition OS Cost
"_L'D’\{'[uuitionUpgradabi]ity

Lethality vs. LA\}IL i -
Lethality vs. Truck
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Performance

Sensitivity - Weight

b . E i : i - Py o] " Il/ : ‘-\H “‘L I -h\~
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START Objectives  value  Swing Priority Define Scoresheet | Scatterplot Heat Tornado Radar Petal Weight |Performance | Output Com‘lg Documentation
Function Weight Weighting Map Sensitivity| Sensitivity =
Analysis Tool Criteria Alternatives Analysis Synthesis Sensitivity QOutput Config Help
Lethality vs. Truck Pr ..
» Show sensitivity of overall value to priority
. -4 weighting of an individual objective
o s // » Also can generate all previous analyses for
| multiple sets of stakeholder priorities and
BN ,_// compare results
. L=F = ’\ 4 1 r;‘il;j:j o Technical Maturity
: Tl < ' \\ rigfi:f]m 100 -
EN) nal B il P j} /,
20 \\H“‘ —— 80 ’I,"
10 \ y ’,’ — Agile Jack
T ey | T oty oo
. . * 17 //’
» We are researching ways to use genetic T
. L7 —]
algorithms, and “solvers” to analyze trade = //_j,,/
. . 47 —] -_-__-'_:'_:-—'—::‘::_:-:T
space results given uncertainty bounds | e e T
around all priority weightings. LY e
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Sensitivity - Performance
m y

START Objectives  Value  Swing  Priority Define Scoresheet || Scatterplot Heat Tornado Radar Petal Weight |Performance| Output | Config | Documentation

Function Weight Weighting Map Sensitivity | Sensitivity = K K
Analysis Tool Criteria Alternatives | Analysis Synthesis Sensitivity Cutput || Config Help

» Utilizes Palisade’s @Risk analysis software, the Probability Density Functions defined on the
scoresheets and Monte Carlo analysis

Decion
Robustness. %
Forward chance from
Observer montecarlo that
Lethality vs. | Lethality vs. | Lethality vs. Maximum | Position Technical | Munition Munition this alternative
Truck LAV Tank AUMC Range Flex Maturity OS Cost | Upgradability "wins"
0 0 0 1 0 0 1 1 1
Agile Jack 1 1 1 111667 11 14 6 10466667 41
97 60 54 63 28 5 70 65 42 292 58 0 31.6%
Big Bang 1 1 1 161111 23 13 7 20666667 77
92 81 81 47 58 5 79 32 78 300 60 1 35.9%
ColdStare 1 1 1 50000 18 13 4 20000000 60
38 80 32 34 45 5 42 34 61 282 56 0 0.6%
Big Boom 1 1 88000 22 256 5 10633333 25
S0 32 80 71 56 71 49 65 26 288 58 0 13.5%
Budget Blast 0 1 0 10000 6 13 8 11083333 7
51 53 41 97 16 5 S0 63 8 293 59 0 18.4%
Costly Cannonball 1 1 1 228333 40 250 5 25000000 65
S0 80 92 25 100 70 58 18 66 251 50 0 0.0%

» Further views of this data are being developed to allow users to easily review the results within this

uncertainty analysis.
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The Future
_

»| AAMODAT prototype being tested by Cadets and
Professors at the USMA at West Point during the 2012 -
2013 Academic year

»| AAMODAT being used for internal efforts at ARDEC
»| AAMODAT will be refined based on early user feedback

»| Decisions will be made regarding future availability of this
tool to the DoD community
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= Questions & Suggestions

»| What have we missed and should we add?
»| |Is there another tool available to all that does this better?

»I What should we read re. novel approaches for analyzing and reporting
on uncertainty/sensitivity?

»| Email: rswanson@drc.com
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»IBackup
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Set Filters
|
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START Objectives Value Swing Priority Define Scoresheet | Scatterplot Heat Tornado Radar Petal Weight Performance | Output Config Documentation
Function Weight Weighting Map Sensitivity  Sensitivity =~ = =
Analysis Tool Criteria Alternatives Analysis Synthesis Sensitivity Qutput Config Help

o

Costhy Cannonball

= Allow for more focused output

Lethality vs. Truck
Lethality vs. LAV
Lethality vs. Tank
AUMC

Mazzimum Range

Forward Observer Position Flex
Technical Maturity

Munition OS5 Cost

Munition Upgradability

TECHNOLOGIES
GROUP

‘ HIGH
PERFORMANCE
DRC




User and calculation preferences

E = E i il —— = 0 s 1 j,l;\ I___"
VIF T @ ) ® & i -
il i ol A k] ¥ e - - | |
START Objectives Value Swing Priority Define Scoresheet || Scatterplot Heat Tornado Radar Petal Weight Performance | Output Config Documentation
Function Weight Weighting Map Sensitivity  Sensitivity =~ = =
Analysis Tool Criteria Alternatives Analysis Synthesis Sensitivity Qutput Config Help

User Preferences I il =
Calculation Preferences u = Set display options

— Display Workbook Tabs

(" No ® Yes

Weightings to Use

+ B  [priority Weights] " Swing Welghts " Specify priority or swing
weight

— Show Messages on Action —

— Show Screen Redraw

(" No ® Yes

— Print Blank Scoresheets

®  Yes Priority Weighting Data :
- o g bal) o = |dentify data set to use
Show All System Components on Scoresheet by Default

’7 I No ® Yes_‘

Number of lines used to
display component on 3 :I'

scoresheet

Label Each Xth Point
value function SHOW NO LAEELS]' Cancel Apphr

Set Swing Weight Labels |
]

Cancel | Apply |
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VBA Class Structure
|

= Edited data updated variables, which are then routed through various
functions to update all relevant worksheets in data storage

Data manipulation

Expected 0.54 ‘ 7538

Expected 0.63 90.46

1. Update variables

2. Functions write contents of

l,/ memory to storage

3. Reload variables from storage

=5 Class Modules

) classCategory
B classGoals

B classOnlyWeights

B classOrderedPerformance
B classScoresheet

) dlassScoring

B classSwingWeightSingle
B classSystem

) classSystemComponent
1 clsLabel

B clsLabelSwingWeightRollup

class module: objective

Public name As String

Public id As String

Fublic priority As collection
Public prioritylLower As Collection
Public priorityUpper As Collection
Fublic tier As Integer

Public category Ls classCategory
Public subcategory BAs classCategory
Public assumptions &As String

' hold the pk and walue columns

Fublic wvalueMappingPkTitle As String

Public walueMappingPks As Collection

Public valueMappingPkNumDecimals As Integer
Public wvalueMappingValueTitle As String

Public walueMappingValues As Collection

Public valueMappingValueNumDecimals As Integer

' define swing weight data
Public swingWeight As classSwingWeightSingle

weightToUse = objectiveClass.priority(priorityWeightingDataSetNumToUse)

Sheets (sheetnamePriorityWel
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ghting) .Cells (rowStart,

colStart) = cbjectiveClass.name



Data Storage
= g

= Scalability facilitated by use of centralized data storage

= Data used throughout multiple worksheets and used in complex calculations traced back
to single source

= Tight coupling of decision analysis data is transparent to the user

= Modifications propagate throughout the program, ensuring accuracy and simplicity when
altering data
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