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> Total Dollar Value Captured: $3.1B

» Programs collected ranged from ACAT | to
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Rapid vs. Deliberate Planning

Delll.)e.r.ate Program of
Acquisition Record

Planning,
Befonse Programming,

Budgeting and “~ Only if need
° :“l‘::"o" Execgutionq is persistent!
Requirements (DAS) (PPBE) /

(ciDs) Urgent
Capability
e s 0.5% Alldcation
/rograms maystartas Integrated rapid fielding

Rapid or Deliberate acquisitions rgent Needs

Rapid
Choice of path based on urgency and technology ) BASAAMLILY)) .p =3
availabdity and maturity Acq uisition

“Rapid” generally entails reduced documentation, empowered

decision making, and less oversight to meet shortened schedules

Source: Defense Science Board Joint Task Force, “Fulfillment of Operational Needs™ 2009
RN Approved for Public Release. MITRE
18 The MITRE Carporation. All Distribution Uniimited. Case Number 18-0817
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SIMULATION OF SYSTEM

MLE-RC VS. MLE - RESULTS

Total Failures By Year for All Sites with MLE-RC (30 Trials Total Failures By Year for All Sites with MLE (30 Trials

Year 1 0.1 0.6 0.4 0.5] 0.8 0.9 1.2 0.9 1.6 Year 1 1.2 1.6 18 15| 1.4 2.0 1.1 1.0 1.7
Year 2 24 | 5.2 78| 89120 13.7|143|16.0| 184 | |Year2 175]189| 184| 19.1/18.1 175 20.1 | 18.1 | 18.2
Year 3 119 (154 | 18.1] 21.1|120.7 218|219 22.2|20.6 | |Year3 2141209 | 209| 20.8/21.2|1215|19.7 (218|211
Year 4 164 (159 | 150 129/ 133|133 | 14.7 (148|175 | |Yeard 17.2 |1 185 | 19.4| 185/17418.1|18.2 | 176|179
Year 5 9.7 [10.9 | 11.6/ 15.0)17.6] 18.3 | 18.6 | 21.0 | 20.5 | |Year 5 20.7 | 20.6 | 19.2| 19.9| 20.1 | 20.0 | 20.5 | 20.7 | 20.3
Year 6 89 [13.0| 16.3] 17.0/ 15.8| 16.7 | 16.2 | 16.1 | 17.0 | |Year 6 179|184 | 19.2| 186|189 19.1 |17.8| 17.2 | 184
Year 7 13.2 (13,5 | 13,6/ 140/ 158| 17.0| 184 | 19.3| 198 | |Year 7 19.2 | 19.6 | 19.7| 20.4|19.6 | 19.5| 215|193 | 19.4
Year 8 12.0(12.7 | 13.2| 15.1117.0|17.2 | 175|17.7 | 18.1 | |Year 8 18.5]19.2 | 19.7| 19.2| 189 ] 18.7 | 18.0 | 186 | 19.4
Year 9 108 [ 13.5| 156/ 16.8/ 154|164 | 175 | 183 | 19.0 | |Year9 18.8 ] 19.7 | 18.8| 194|194 |19.2 | 19.8 | 19.0 | 18.9
Year 10 116 (120 | 144| 145/16.2 | 173 | 185 | 184 | 18.6 | |Year 10 18.7 |1 18.2 | 199/ 19.11 194 15.1 | 189 | 194 | 19.1
Total 97.0 [112.7|125.9/135.6|144.7{152.5/158.8/164.6/171.1| |Total 171.1/175.5/176.9{176.3|174.5|174.6/175.6|172.7|174.4

n n

L(#) = C ] L:(6: data,) 1(8) = [T {7t 0))" {1 - Fe )y~
i i=1

=1
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Excel
Spreadsheet

Database Query

Generates G_enerates |i_St of Subset of Data
Theoretical items re_qunred Cleaned and
Learning Curve for estimate Normalized

Estimating
Model

Charts and Tables for a
Presentation

Internal Metrics
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Future Air Dominance)
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Timeframe Dominant Performance Goals  Technology Drivers
1940s-1950s (1ststand 2nd™  Speed Aerodynamics
Generation) Ceiling Propulsion
Rate of climb Materials
1960s-1970s (3rd™ and 4th'"  Maneuverability Mission systems
Generation Agility Systems integration
Flexibility Propulsion
Multi-role

2000s-Beyond Affordable stealth Optimized airframe design

Data fusion Open mission systems
Connectivity Networked operations
Persistence Unmanned operations
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Production Cost Estimating
Methods Flowchart

Hours
B Contract
History & lysis of Y “m e Specific

Cc t e

Pr:;r;r:“ CL:':::‘ &/ i Adjustments
Hours Data Curves

Factored
Labor g

Rates & Material N
Burdens Total
W N RN N S S N SRS W e R e e (FPRA) b Procurement
& Projections | J

. Scrap &
Material

Engine: discrete estimate
Analysls Of Ancillary: build up
H(i‘:ltrorz\t& o—(p- Aahmet & > [Yearly Material Nonro‘:ssr;:gl?:an::::tlrll‘:;:mlogy
Program Lgarnlng / Rlojectious ILS: hl;todcnl factor
urves :
Dollars Data ! Spares: historical factor
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Estimates Already Been Done? Data Science in Cost

Analysis)
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Collection and Analysis for Proposal Evaluation)

Fl L ARUEFHEHE W2 S T B R

EFM P aFRE LA S EHEE DG

—

N R &l Sl

( Request For Proposal, RFP) s s GpF # % p

FoIEE A EEFHREEEFES R

R P E R GEPERD TR S

¥ 17F » = 267



A

(to)idEc TR vs R A AR S B kAP R

* e e f’r,fs-;-ti(WBS vs CES: Navigating

Different Structures for Software Systems)
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Model Based Engineering (MBE) Implementation

Mase Value Urits

(= < ; Name Value Units
b st s » N e e
+a Body_Lengh 2 n 'y - burntime 37 s.
bty o R B = teminal_velociy 341.766 ms
vt Nose_Base_to_Total Height R 024 )
e Nose_Base_Heght 1% n
& J3 PERFORMANCE LY
& D 3
* COST_TruePlanning2016.
o Geusre i =
= & OUTPUT_METRICS
Mass 16384 kg
e Inpact Valocky 176 wr
e Range 174083 "
e Energy Ditance. 1815 efoudes meter/$.
o Unt_Cost 826025 ]
Name Value Units
B Total_Labor_Hours_2 196362.26 Hours
= =+ Development_Cost_2 $1238487.00 §
o+ Development_Duration_2 18.43 Months
o Unit_Production_Cost_2 $5.376.11 s
=+ Amortized_Unit_Production_Cost_2 $6.260.25 S
- Manufacturing_Complexity_of_Structure... 6.081
o+ Enerav Distance 155.135 k-joules-meter/$
Parameter Unit Baseline ~ Min  Max
Body Length | inch 15 10 20
Body Diameter | inch 3 1 5
Wall Thickness | inch 1.5 il 3
Nose Height | inch 6 5 10
Production Unit | unit 1000 100 5000
Material | -- Aluminum, Steel, Titanium
Manufacturing Process | -- Casting, Hi/Low Precision Machining

PRRICE. LOCKHEED MARTIN 2$
e
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Cost Model

= Analyzes total project cost and schedule based on material (weight) and
processes (manufacturing complexity)

=-C3 énghVe\ocityM\ssHe(HVM) item Material 1 Material 2 Material 3
=3 HVM System Engr Prog Mgmt Data

=@ HVM Integration, Assembly, Test and Checkout Material Description | Aluminum  §31266 Titanium Ti-
) 6061-T6511 Stainless 6AI-4V

Body Steel

Fins

Casting Process Complexity | 5.890 6.050 6.130
Machining Process Complexity | 6.140 6.300 6.380
Tail Precision Machining Complexity | 6.490 6.670 6.750

Nose

= =18 Cost Object Costs by Quarter

1% || Cost Object Costs by Phase "] o
wl| | a2 | k J $16.436.622 100.00% Labor Requrement 59,613.30 hous
§16436622  100.00% Labor Requirement: 93613.30 hours $16.436.622 Project Labor Requiremert 98.613.30 hours

$1643% 62 FPoject Labor Requiement 9961330 hours ‘ - | Wodaheet Set: | A =

- W o A . Cost Object Costs by Quarter

14.000.000 =3
Costs - High Vielocky Missie (VM) - [System Total Development Production EE Nose
Folder]

12,000,000 5;;&
Cuency in USD (8) fas spen)

ey oo
Y System Engr ng.mgn'l
1 High Velochy Misie (HVH) 16436622 BLME 15T £.000.000 IR High Valacity Miseila (HVM)
2 HVM System Engr Prog Mgt Data 16436622 91148 15745474 6,000,000
3 HVM isgraton, Assemby, Testand Checkout 15539,121 [7E T 4,000,000
4 Body 3009523 125,150 2684713

10.000

2,000,000

5 Fns 1,799,009 i)l 1726.468
6 Motz 6,445,633 210089 623654 OB Q42018 Q22018 G420l Q2
Q12018 Q32018 Q12018 Q3019 Q12020

1 Tal 2788453 112197 2676.2% Quarter
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