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Introduction

Estimating cost, schedule and risk of modern aerospace, defense and government systems
isextremely challenging. These programs often invent things and push the state of the art
to new levels. We can demystify the challenge by decomposing a system into major
subsystems, often finding that the parts are more familiar than the whole. We find that for
some components we have sound data from which we can build cost estimating
relationships (CERS); while for others we must use other means. The best solution to an
accurate estimate is to combine every technique in our arsenal: commercial models,
public models and homegrown CERS. Homegrown CERs in the form of simple cost
factors, equations, curves, and rules of thumb build confidence in estimates if they are
derived from known, reliable data. However, most organizations have difficulty hosting,
sharing and integrating their CERs with other estimating models. Homegrown CERs are
commonly hosted in arcane Excel spreadsheets, and are not easily understood, audited or
reused.

When there is no common framework, typical problems include:

e More cost estimating workforce money is spent on spreadsheet programming than
on actual CER development

Usually only one expert knows how to operate the model

Models are spreadsheet-based and therefore difficult to distribute and collaborate
Models are difficult to link to pricing systems, ERPs and other data sources
Maintenance becomes more of a software effort than operations research
(managing upgrades, GUI, reports,)

e Modelsarenot easily audited

TruePlanning 2010, the latest generation in along line of estimating solutions from
PRICE Systems, integrates estimating models in a common collaborative framework.
This paper demonstrates how homegrown cost estimating relationships can be quickly
modeled in a standard framework that enables integration with commercially available
models, internal systems and data sources. This paper quantifies the return on investment
in this approach, emphasizing that the goal for any estimating organization is avoid tool
development and to maximize workforce deployment in value-added activities such as
data collection, analysis, and estimating.

The TruePlanning 2010 Alpha release presented is currently being piloted in several
locations and is scheduled for release in 2010.
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TruePlanning optimizes wor kfor ce productivity

Cost estimating organizations lack a common framework that is easy to use and easily
integrates all the models at their disposal. Typically, the problems created by this
environment are solved by extensive Excel and Visual Basic programming, worksheet
linking and formulae manipulation - consuming a great deal of time and effort. Teams
need to be trained on the solution and most often the work is not reusable.

TruePlanning is a collaborative estimating framework that hosts not only the PRICE
models for systems, hardware, software, and networks, but allows organizations to host
and reuse all the models in their toolbox, optimizing productivity.

There are several ways to host homegrown models and CERs in TruePlanning.
Organizations can imbed Excel worksheets, they can use simple TruePlanning Custom
CER components, or they can rapidly host more complex models with TruePlanning’s
model building tool, TrueAnalyst.

TruePlanning 2010
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Figure 1: TruePlanning leverages all modelsin your arsenal

Once amodel or CER is hosted in TruePlanning, it plugs-and-plays with other models to
create arich user experience, minimizing awkward spreadsheet programming and
optimizing estimating productivity. Figure 1 shows many of the benefits added to the
user experience once a homegrown model is plugged-in. All estimates adhere to a
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common data model allowing inter- and intra-estimate analysis, leveraging all existing
data to the maximum.

Battlefield System Estimate

The power of an integrated framework can be demonstrated by examining an estimate
created with TruePlanning. The estimate is for a conceptual battlefield system consisting
of asmall UAV and amilitary ground vehicle outfitted with command and
communication equipment, shown in the Figure 2. The mission isto scan a hostile
environment and identify enemy (red) forces.

© 2008 PRICE Systems, LLC. All Rights Reserved. 19
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Figure 2: The Battlefield System

As the estimating organization plans their approach, they are comfortable using calibrated
PRICE models for most of the hardware, software, and network components. For some
components, the analyst prefers using homegrown cost estimating relationships. The
TruePlanning screenshots in Figures 3 - 9 give insight into the estimate approach.



Presented at the 2009 ISPA/SCEA Joint Annual Conference and Training Workshop - www.iceaaonline.com

=1 e £ Yew Jook Windw Heb =
N 2l [ M. s8N |&
Savgde o] m [Bhcoa cbjects | (3
Syatem - v360
L ey Butlefkd Symem =
2 2B AES Progan Manapet (PH) P Aasembly
3 =54 Unmanred Asrid Vishake (LAY I3 System
Ll [ W0 vetuce Systens Enq. Intesgration, Asserbly snd Test Purchused Good Hardware - ¥v730 b3
L] . Purframe ' Purchaned Servin
5 B rusige e L4, Hardware Component
A s W i Hardware COTS
8 - Tal
9 - Progedsion
i Raltery Software - v545 ®
:; T S Commm and IFF Av ; 5| Software Component

/ 4] Software COTS
IT Infrastructure - ¥565 x

—_— @5 Peripheral Device
Equations - ¥1 X 3 Metwork Device

[l server

B workstation

Q Enterprise Software
Trainin

Army Vehicles - v1 d TE Focity

L| 24 Performance ost Object B Call Conter

a IT Enterprise

= WBS - Custom Equation

COCOMO Family - ¥165 X

os
|3 Svstems Engineering - Pracess Categories
&) Systems Enginsering - Fundamental Processes

. vl s Test

3
doeh: %
[ <
3 - Equations - v1 ®
« Software Hasdwae - ¥720 x
B Ground Segmert Apphcation Soltmare 1T Ieatnachio - v5E5 *
1§ Ground Segrent Systems Softrare Software - 545 3
Yihot Madels - v10 il

o 4

_(_’T) True Pl ann | N g" © 2008 PRICE Systems, LLC. All Rights Reserved. 18
by PRICE" Systems

Figure 3: Battlefield System Estimate Product Breakdown Structure and Model Catalogs

Figure 3 shows the Battlefield System product breakdown structure (PBS) on the left
panel and arich set of model catalogs on theright. The analyst built the PBS by dragging
models from the catal ogs to the desired position in the tree on the left. Each element of
the PBS is represented by an icon identifying the model used for the estimate. The
Airframe components are estimated with PRICE hardware models, the Propulsion
Electric Motor with an Excel model, the Air Vehicle software with PRICE software
models, the Reconnaissance Infrared Sensor with asimple CER in a TruePlanning CER
component, the Armored V ehicle with a complex homegrown CER hosted with
TrueAnalyst, and the Command and Control network with PRICE IT models.
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Figure 4: Airframe Fuselage estimated with PRICE Hardware Model

Figure 4 explodes the view for the Airframe Fusel age estimated with the PRICE
Hardware Model. Manufacturing complexity values were measured from analogous
structures to capture the material and construction technology. Input parameters and
estimated costs can be viewed simultaneously so that cost driver sensitivity can be easily
evaluated.
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Figure 5: Propulsion Electric Motor estimated with Excel

Figure 5 shows the basis of estimate for the Electric Motor isasimple model
programmed in Excel and embedded in the TruePlanning estimate. The model was
developed just for this estimate and was not to be frequently reused, so it was quickly
incorporated through Excel. When the estimate is revisited, the analyst does not need to
spend hours looking for the right spreadsheet. The Excel icons next to the parameters
indicate that the workbook is stored with the project estimate. It can be easily retrieved
and updated at anytime. This feature helps end configuration control problems.
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Figure 6: Infrared Sensor estimated with a TruePlanning CER component

In Figure 6, the Reconnaissance Infrared Sensor is estimated with a simple homegrown
CER by specifying the parameters in the TruePlanning CER component. The original
data and statistics for the CER are documented and stored in the notes and attachment
associated with the Sensor item.
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Performance-Based Methodology
CER Reflecting Mobility, Lethality & Survivability

« Maobility, Lethality & Survivability Performance-Based CER
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Figure 7: Any complex model can be easily hosted in TruePlanning

© 2008 PRICE Systems, LLC. All Rights Reserved. 22

For the Armored Vehicle, the analyst employed a model used frequently by his

organization. The model was hosted in TruePlanning by his model-building colleague in
just thirty minutes using TrueAnalyst.



Presented at the 2009 ISPA/SCEA Joint Annual Conference and Training Workshop - www.iceaaonline.com
1 |

TS
E G vew ook Weds b =
IDe-d@ld. |laaBia_|%Y |80 X._ |&
[ et berired vebie ]
= e ot et Dok St | Gt
aded Estimate hd
8 E‘n o et e g = $2.956,269.304 T700% LaboxReaenert. 0T 291 s
P 0 Profec Cast $2.795.3%4 562 Prject Labos Recasment: 4L4ER012 Hours

1
2
3
4
]
6
T
]
9
10
1
12
13
14
15
18
1
1w
13
n

2

Bl arverce Systom Sofware | o $2.956 260,304 TREEY Labor Requrement 03T SALE Hous
=9 . Paphand Ldegration, Assesbiy and ... | Propct Cot 3795994 562 Prcject Labox Flecusnri: A3MEEN 12 Hous
£ earocpd o) seser RO ==y =] ok [Rescurce ama E|

24081 24303
7,956,789,904  AGZA7NE1 7497851 443

eaocen
I I [ Jremll ] &

AJ g BEZYLY LR R YNRREDH

> TruePlanning
by PRICE" Systems

Figure 8: Army V ehicle estimated with Homegrown CER

Once the model is hosted in TruePlanning, it can be dragged from a catalog into the PBS.
Figure 8 shows the input sheet, model parameters, and the results for the Armored
Vehicle.
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Figure 9: TruePlanning Project Manager shows what scenarios are within budget

After the analyst specified the parameters for each component, an initial estimate was set
asthe baseline. Of course, management wanted to see several excursions to the baseline.
Since all models hosted in TruePlanning plug-and-play together, changes to schedules,
guantities and budget constraints are quickly and easily performed.

Management wanted to see estimates for acquisition quantities of 100, 200, and 300
compared to the proposed budget. It was easy for the analyst to estimate the scenarios
and store each in the project database. TruePlanning’s Project Manager Screen is shown
in Figure 9. Management can now select the three scenarios to see how they compare to
the proposed budget. The chart in the TruePlanning Project Manager shows that only the
100 quantity scenario iswithin budget.
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Integrated Framewor k Benefits
TruePlanning 2010 addresses the estimating organization problems where no common
integrating framework exists. Table 1 details the benefits.

Problem TruePlanning Benefit
More cost estimating workforce money is Once aCER is plugged into
spent on spreadsheet programming than on TruePlanning, no GUI or presentation

actual CER devel opment programming is required to
Usually only one expert knows how to PRICE Systems has trained over
operate the model 11,000 people on our methods.

PRICE University isonline and
available 24/7. The common
framework empowers everyone to
know how the model works
Models are spreadsheet-based and therefore | TruePlanning is a collaborative,
difficult to distribute and collaborate enterprisetool. Onceamodel is
hosted, it isavailableto all
TruePlanning server users.

Models are difficult to link to pricing TruePlanning uses standard XML -

systems, ERPs and other data sources based Web Servicesto link to other
applications on the enterprise.

Maintenance becomes more of a software All software maintenance is included

effort than operations research (managing in the annual license fees.

upgrades, GUI, reports,)

Models are not easily audited The common framework takes

responsibility for the calculations
where most estimating errors occur,
Summations, inflation rate
application, cost allocations, resource
spreading are al part of the
framework. Auditors can focus on the
CERs and |leave the rest to PRICE
Systems V&YV and QA.

Table 1: TruePlanning 2010 Implementation Benefits
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Return on Investment for an Integrated Framework

The productivity gains from an integrated framework are evident from the Battlefield
System estimate. Quickly coded, plug-and-play models instantly benefit from input
screens, parameter validation, output views, and charts. The common data model ensured
that changes to quantities, schedules, and other parameters were consistent. Integrating
models to excursion analyses empowered analysts to be responsive to management.
Reviewers did not need to spend time on the numerous cal cul ations needed to put the
estimate together. They focused their due diligence on the CERs.

The business case for an integrated framework was modeled and presented with the new
TruePlanning 2009 Business Case Analysis (BCA) features. The BCA assumes an
estimating organization with sixty-five analysts (five model builders and sixty estimators)
and an annual budget of about ten million dollars.
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Figure 10: Workforce Deployment for an Estimating Organization with Excel

@ Stabshical Analysis & Model Bulding
(20 B2%)

B Excel Programening (234, 03%)
B Esimating & Analysis (45.26%)

Figure 10 shows the cost breakdown and typical workforce deployment for an estimating
organization with Excel. Over thirty-four percent of the workforce effort is spent
programming, manipulating, finding, and recreating Excel workbooks for estimates.
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Figure 11: Workforce Deployment for Estimating Organization with TruePlanning

Figure 11 shows the workforce cost breakout for the same ten million dollar annual
budget for an estimating organization with TruePlanning. Since homegrown CERS can
be quickly and easily hosted in TruePlanning, programming is kept to a minimum,
enabling more time for the value-added activities of statistical analysis, model building
and estimating.
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Figure 12: TruePlanning Project Manager View of Two Workforce Scenarios

The BCA value assumption is that three dollarsin value is returned for every dollar spent
by the agency for value-added activities. This benefit was easily captured with
TruePlanning’'s Value Models. Since the Agency with TruePlanning can spend more
time doing statistical analysis, model building and estimating, the benefits outstrip the
investment in thefirst year. Selecting each scenario in the TruePlanning Project Manager
View (Figure 12) shows the dramatic difference in value over aten year period.

Summary

We can demystify the challenge of a complex estimate by decomposing a system into
major subsystems. The best solution to an accurate estimate is to combine every
technique in our arsenal: commercial models, public models and homegrown CERS.
Most organizations have difficulty hosting, sharing and integrating their CERs with other
estimating models. When there is no common framework valuable productivity islost.

TruePlanning 2010, the latest generation of along line of estimating solutions from
PRICE Systems, integrates estimating models in a common collaborative framework.
This paper demonstrated how homegrown cost estimating rel ationships can be quickly
modeled in a standard framework, integrating commercially available models, internal
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systems and data sources. The paper quantifies the return on investment in this approach,
emphasizing that the goal for any estimating organization is avoid tool development and
to maximize workforce deployment in value-added activities.

The TruePlanning 2010 Alpha release presented is currently being piloted in several
locations and is scheduled for release in 2010. TruePlanning optimizes workforce
productivity.





