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Background — Examples of Analytical VBA Tools

Programmatic Inputs s

LRFS Program Name: I Program ABCD

MIL-STD 881 Cabegory: | 7~ Unmanned Ar Vehice Systems |
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Acquisition Category: I o j

Commeodity: | Unmanned Systems foba tem -
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Program Schedule Inputs
] Miestone A Miestee B Misstone C FRPD

2011 012 2013 2016 018

Logistics Requirements Funding Summary Schedule Inputs

United States Marine Corps Logistics Requirements Funding

I
|
|
|
I
‘ Select the requined dates and snter fhe 4-dgt fiscal year (yyyy) for each
1

. - 7 F_'JM%YE RF%DE':E LR%};DEE
Summary Cost Estimating Tool (USMC LRFS CET) o s
i C =
* First built in 2009 to automate and standardize the LRFS process for the T e
. 1L5 Managemen ]
Marine Corps. [ e o |||

e Outputs include full LRFS cost estimate, uncertainty adjusted results,
completion statistics, and many others

 Currently in Phase IV of enhancement/support/user training

) D —
* As of Fall 2012, used world-wide by over 600 users S e B jﬁ
. . ]| Gfmefeeedit, ‘:'E—l? B
" Winner of the Marine Corps Systems Command (MCSC) e =

s S S B S B o s s

'/ commander’s Excellence in Operations Research Systems Analysis S ——

Winner of the Society of Cost Estimating and Analysis DC Metro Logistics Requirements Funding Summary Cost

] Estimating Tool (LRFS CET) — United States
|/ Chapter Award for Team Achievement January 25, 2012 g I\/Earine Corp)s
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Background — Examples of Analytical VBA Tools
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Travel Highly Optimized Reporting Tool panne |
(THOR) —
Defense Threat Reduction Agency Travel Highly — e
Optimized Reporting Tool (DTRA THOR) o e L IR IR R W
wel bl (O [=] o= cc rom o Com oo Cow rem | ek selecta date range fo the travel eport (Optonsl
o Developed On a 2 Week timeline in 2012 ".hh:::.m | e [7707300 <] Reguerd Al eumption e g of tre o feent ® [Theamz <) & [7heoe .|
. . ‘ EdDue [7 /22002« equeed OR
* Built to automate and standardize the record capture, el R
organization, and analysis of travel for the Defense Threat EEETT g n mmi 3 e .
Reduction Agency (DTRA) ! L T IS ) Tamra w8 | @
- - Outgut to FOE (Outpust to Foered Print
ol . . . . il Modicaton Dute | 7 /23/29 Fassport/Vieas Vahdated | 7 [23/201 _‘J KI5 Sbresar [T -t
e Utilizes SharePoint virtual sharing environment that allows _ , [—
multiple users to update same database while protecting data | = e T e A e s
* Used as a working prototype for development of an enterprise | [0 o e S e e
solution i ———

e Over 20 users networked in DTRA Headquarters
. . . . Travel Highly Optimized Reporting (THOR) Tool — Defense
Outputs include standard travel analysis report, deputies travel Threat Reduction Agency

analysis report, single trip report, and many others
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Background — Examples of Analytical VBA Tools

Defense Threat Reduction Agency (DTRA) Threat
Forecasting Tool

* Developed on a 3 week timeline in 2012

* Built to automate and standardize the prioritization of
resources based on the analysis of nuclear, biological, and
chemical threats worldwide for the Defense Threat
Reduction Agency (DTRA)

* Provides extensive automatic generation of reports and
dynamic charting for what-if scenarios

* Used as a working prototype for development of an
enterprise solution

Threat Reduction Agency Tool — Defense Threat Reduction
Agency

e Over 10 users
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Background — Examples of Analytical VBA Tools

Joint Light Tactical Vehicle (JLTV) Operations and Support
(O&S) Affordability Cost Tool
* Developed on a 1 week timeline in 2012

* Built to automate and standardize vendor cost estimating and
analysis of Operations and Support for JLTV

* Utilizes SharePoint virtual sharing environment that allows
multiple vendors to utilize the tool while protecting default
methodologies validated by the government

* Supports three contract vendors, each with multiple users

8. Cortractor Fumished Squpment (5] st per =)

4 TV D&S Affordability Cest Todl - Intenview Questions iy

ihe: g mternew questns. Your w #
== | coctz of eadh variant. For quections 2, 3, anc 4, please replace the Jefault ancer: praviced.
After arswering, pisase Sk Contimue to General Purpose Variant Variables &
provide addonal infornaton.

1. Wil fully burdoned cost of focd FEC) ke wood? et @ o

2. Wit the fse cost (30 burden) n BY 126 St EE ey G
Mote Thes i currestiy assumed to be $3.764 Carmer Vasiabies

3. What = the fuly burdened cost o fuel B3] for
the Armwv in BY126 $hat chould be used?

Mvte Thic s 3:

Affordability Cost Tool - Outputs -

fons:
e the Create Quiputs in Excel Format bution in geate oulpus. When 1
selecta fie name and localon for the output fle. v

M3l

Create Outputs in Excel Format

Joint light Tactical Vehicle (JLTV)
0&S Affordability Cost Tool

Return to Utiity
e P el Variables

Operations and Support (O&S) Affordability Cost Tool—
Joint Light Tactical Vehicle (JLTV) Program
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Background — Examples of Analytical VBA Tools

. ] : Multi-Attribute
Program Executive Office S E———- Decision Model
Ground Combat Systems ' === for Evaluating
(PEO GCS) y : =l = s . . Vehicle
S Performance
Capability Portfolio
Analysis Tool (CPAT) et =t 1l
Excel to Access| = e
Dat
e CPAT is a multi-faceted model that includes several tools to optimize the Manage?nent
Army’s future fleet modernizations of its combat vehicle portfolio
* CPAT has been developed as a partnership between PEO GCS, AMSAA, =
Booz Allen, and Sandia National Labs o e
* Booz Allen’s primary contribution has the development of a decision |~ g =
model to perform multi-attribute performance evaluations of = = |[i= = = . SME
modernization options (shown at right) — P”%Utr':g;'on
e Currently in our 3" year of support to PEO GCS for CPAT _“~ == (==
E==] =

) _ Client was awarded the Barchi Prize at the 2012 Military
I/ Operations Research Society (MORS) Symposium for the CPAT
effort

PEO GCS CPAT Decision Model

US Army
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Background — Examples of Analytical VBA Tools

Program Executive Office i
Ground Combat Systems
(PEO GCS)

Whole System Trades
Analysis (WSTA)

* WSTA is a holistic system analysis methodology that computes and |

conveys critical design choices and their consequences on key system Virtual System

Configuration Builder

measures, suited well for early system development (e.g., MS A). o |
- WSTA has been developed via a collaboration from PEO GCS, llll“' |:|?
AMSAA, Booz Allen, and Sandia National Labs ¥ . Vehicle Trade
g a '
* Booz Allen’s primary contribution has been the development of £ p ' _ Spas/eh—' \/Ilrtual
g N ehicle

methods for computing and evaluating virtual vehicle configurations in A o :
. . . . Comparisons
dimensions of performance, growth potential, average unit ||"|I|”|
manufacturing cost, O&S cost, and risk
- We have built a configuration builder tool (shown at right) to build Rrerege SniHendact
virtual systems that complements Sandia’s optimization tool

PEO GCS WSTA Configuration Builder
* Currently working on applying WSTA to a third PM within PEO GCS and US Army

are about to begin a WSTA effort for a fourth
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Background — Examples of Analytical VBA Tools

Users may adjust the Rate Slope and/or Base Rate of each upgrade.
ing these adj will ige the R1 Unit Cost of the Upgrade
and change the unit costs calculated for each fiscal year,

FYO7 Al i

i § 5000 $0.00

50,00 000

2 5000 ) 000
3 L s

$0.00

toost, x= unit number, bs leaming

50.00
W0

U3 A U L i =

$0.00

Total Cost

Amphibious Assault Vehicle (AAV) Tool

* Developed on a short timeline in 2007

* Built to automate and standardize component upgrade costs
of AAV configurations

 Supports three contract vendors, each with multiple users

e Outputs includes cost estimate, uncertainty adjusted results,
hardware risk changes, integration risk changes, and many
other

Assault Amphlblous Vehicle (AAV) Cost Tool- United
States Marine Corps
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Background — Reasons Some Avoid Using VBA (1 of 2)

VBA is often criticized (much like Hypertext Markup Language (HTML) is for web
development) for a number of reasons:

» Extensive training is not required to utilize VBA
» VBA does have limits that are sometimes crossed
» Itis easy to learn just enough to “get into trouble”

B0 YOU WANRE KHOW
WHAT THE STUPID viSLaL BLasis
FEOSRAMMER DID HOWT

I CaMT. vislAL BAGIC
FROSE2UMMERS DO NOT
EUIALIFY &0 HUMAMNEG, FOR ME.

ToU KHOW, HES HOT
A MAME. IT wollD BE
HIZE IF You eED IT.

F
:
;
’
"
!
¢
i

What kind of trouble?...
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Background — Reasons Some Avoid Using VBA (2 of 2)

ALL kinds of trouble...

Due to VBA'’s ease of use, many who work with it don’t
have formal technical or analytical training and therefore:

» Don't follow “best practices” for programming
» Don’'t document/maintain their tools

Obscure Error

, . .. _
> DO n t erte tOOIS eﬁ' cle ntly !_X EXPI Tl mean ieSl B D ec ) B e ek 6 The program at 0x0f43dfSa referenced memory at 0x00000000. The memory could not be ‘read’,

Flease try something more human-readable.
Press OK to terminate the application.

} Do n lt I Iste n tO th e n eeds Of u Se rS/CI Ie ntS Microsoft Corporation Press Cancel to debug the application, which you probably won't do.
Critical Error E i

E View t F T = . .
._le Edt W Insert Format Tool Deta Dotallls Window Heb fage is a stub. You can help Microsoft by expanding it. 6 An error has occurred while trying to display an error message. This iz real.
grgla (7 @SR VxihD-d 00 8UH vy NOBEME B | o
! : = arning 2
- | C A b i | B I oK 3 System report:
. Analysis result: .
5 o Sl M B /U ExEamE SA%BRE e& O-5-A-4 For ﬁ‘ - s ‘-_-..-_i:l- Nothing is rulned
— ar crosoft Wor
hieEDEmem e BB~ By R-8-@-81- § 8 % B = a b i i or
Just an error. ’ i
(et BEPPL Yoo DDRUARDSROAT S Ebort | Rewy fgnore | Stmpal ey Des WhKMst S memont I Ewiion

Error 108

ik BMeLT® &-0-0-0-0-%- < &AW i EEEE [ —_—
i . m Paint Error =
Record o d 4 ) : B Al ¢ X Ak - roOSOTL .M -

[\§ Operation completed successfully. —
x g y e 1 v
b 1| e e @R O W g fnunh] L3  Thers must be something wrong. nternet Explorer Error
L™ " B L { - ] by i i you d Error 404: File not found.
3 — — = | o 2 = 8 4 : = 3 Could - -
=5 ] & ul g Flesi Not an error. For diversity. ) Intarnet Explorer will be terminated.

ot vim ¥ B JU Exam AA A AL s
. I Conti it 1 NOBODY EXPECTS THE SPANISH INQUISITION!!
O¥DEVBOOLN(IDCIOOS ] . . 5 Microsoft Visual Cplusplus
i = &the end af this meszage for detals on invoking -~ T3h ult1 3 Freg 3 m
[+ ; £l [l < : I gk ZEI ol ey e y Ty o S e N O tinime (JIT) deb ead of this dislog bax 1 m@ 14
SIS P BHESHL G ATREEOTLEY O, e UIT) debuosing insead of e dog ultim@t3 spammor 3xp3risncs (K
SAYVOADAOB OO & Y Dmf&;ﬁﬂd&”amcm:‘ . L "‘.‘\ ultim®t3 spammoOr 3xp3ridnc3 [

Do 0000CGRATC OO0 CC BaBall K Casiei 3 ok W (ol IC ot o EApiUsivet El mﬁ

T D00CORATSO OQ0COE0®aBE @ 4 b e Ll i st [P T3h ultim®t3 spammor 3xp3ri4nc3

w | LRL: v Q- = » i kotor_tool clsChitinKey. car{Sting KeyPa l{) Euroipods. Because the reference to them is mandatory.
=3 ¥ T3h ultim®@t3 spammOr 3xp3ri4nc3

Microsoft Customer Experience Program |

L] vl fu R & |]

- Z ! = = = i = = ; : AAA (Pl YOU'VE GOT MAIL!!! CLICK OK TO OPE
______ A 1 I o | E i i H R ~ 100% FREE MAKE MONEY FASE SCHE!
EE] ‘:"/ Are you tired of reading these error boxes? el o uR g t=1g EI

el 3 AAAAAAARAAAAAANAN
SEH| = - = L o @ Out of screen space for error boxes.
Sheet1 {Sheotz [ Sheets / IE | rrm——— tio

Sheet 1 /3 Default 100% || INseT || STD Aversges
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Development — VBA and Excel 101

rRECDI"d Macro & ‘ “h @l&r

Macro name:

Starting a VBA tool is very easy...

Most already have the required experience to start, but e
are intimidated by the syntax (the code). o

Store macro in:

This Warkbook El 1

However...

Many are comfortable using Macros in MS Excel. When

you record a macro, your actions are converted into code
in the VBA editor. It is a great way to get started [
(Demonstration in Excel) (o —— e ===

Description:

% Eile Edit Miew [nset Format Debug Run  Tools Add-Ins  Window Help Type a question for help - F X
HEN=Ry= ) PouoE K EHEE S @ cn B
[y = g ﬂ |(General] j ‘JeremyEdenResaalingMacro j
Lﬂ Sub JeremyEdenReseatingMacroi) =i
EI--@ VBAProject (SCEA 2012 E '
= ft Excel jects ! JeremyEdenReseatingMacro Macro
e e ' Rlways finds Jeremy Eden and reseats him next to Shamu.
] Sheet2 (Sheet2)
] Sheet3 (Sheet3)
ThisWorkbook
E-E5 Modules Cells.Find(What:="Jeremy Eden", After:=RActiveCell, LookIn:=x1Fo
Loy Modulel LookAt:=rlPart, SearchOrder:=x1ByRows, SearchDirection:=x1N

MatchCase:=False, SearchFormat:=False).Activate
Selection.Cut
Range ("L19") .Select
BctiveSheet.Paste

Properties - Sheetl
End Sub

)= -

| Sheet1 Workshest

Alphabetic | Categorized ]

DisplayPageBrez False
DisplayRightToLeFalse
EnableAutoFilter False
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Development — Example Interface Scenario (1 of 4)

First step in making the tool is to create “the tool”
itself and then add the interface in VBA ...

Just like you would any Microsoft Excel Tool, gather
the data points, organize, and build the tool

Breakfast Type Groceries Cost for One Person Breakfast Type Groceries Cost for One Person
Default Cost Override Cost Estimate Cost Default Cost Override Cost Estimate Cost
Pancake Breakfast Egg Sandwich Breakfast
Pancake mix $0.75 0.75 Eggs $0.23 0.23
Bacon $1.21 1.21 Ham $0.50 0.5
Eggs $0.23 0.23 Bread $0.33 0.33
Milk $0.75 0.75 Cheese $0.19 0.19
Orange Juice $0.82 0.82 Coffee $0.25 0.25
Syrup $1.10 1.1 $1.50 $0.00
$4.86 50.00

Number of People $ 4.86 Number of Pe°Ple $ 1.50

Breakfast Type Groceries Cost for One Person
Default Cost Override Cost Estimate Cost

Oatmeal Breakfast
Oatmeal $0.15 0.15
Apple Juice $1.10 1.1
$1.25 $0.00
Number of People S 1.25
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Development — Example Interface Scenario (2 of 4)

Make sure that the output of results is accounted
for as well ...

Again, in Microsoft Excel, create your outputs. A well
organized tool in the workbook will save you time and
frustration developing the interface with VBA

Pancake Breakfast Estimate Summary

Estimate Generated on 3/19/2013 10:54
Number of people: 1
Total Cost of Groceries: $  4.86 Pancake Breakfast Grocery Cost

B Pancake mix
B Bacon

W Eggs

B Milk

¥ Orange Juice

W Syrup
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Development — Example Interface Scenario (3 of 4)

Once the tool is complete, now begin adding the
interface in the VBA Editor...

Begin by create the forms that support the workflow,
then add objects and features to the forms

15 Microsoft Visual Basic for Applications - Breakfast Estimatariadsm - [Intro (UserFormy] T — S —— =il
i@ Fle Edit View Inset Format Debug Bun Tools Addns Window Help Typeaquestionforhelp - _ & x
BHE-d 2 o » u @ BFWE ]

Project - VBAProject ) st e ——————— s

= & Breakfast Estimator 1.0 (=

=& ject (Breakfast Esti xdsm)

T e e e o) Breakfast Estimator

2t 10 (General Inputs)

eet2 (Egg Sandnich Breakfast) f 3 ‘i

eet3 (Oatmeal Breakfast) I i -/ . ~ S
eet4 (Pancake Results) I RS " i
ieetS (Egg Sandnich Results) &

eet6 (Oatmeal Results) I o Tl - -~ o i
eet? (Pancake Chart) R 4 i

eetd (Oatmeal Chart) - g u Toolbox @
et (Egg Sandwich Chart)

-] ThisWorkbook

. Cantrols

-85 Forms Version 1.0 !
Eggsanduich kA abl F &
..mm o0 Aokl 8
-[E Oatmeal . Please selecta type of breakfast to continue : =
8 Pancakes HERDGDeES

sk B oA

Properties - Intro

Ll

[Intro UserForm Exit l soo s Continue l oo

Alphabetic | categorized |

(ame) Intro =
BackColor [] &H8000000F& =l
BorderColor W aHE00000128

Borderstyle 0 - fmBorderStyleNone

Caption Breakfast Estimator 1.0

Cyce 0 - fmCydeAllForms

DrawBuffer 32000 L
Enabled True 1
Font Tahoma

ForeColor W aHE00000128

Height 326.25

HelpContextD 0

KeepScrolBarsvisible 3 - fmScrollBarsBoth

Left 0

Mouselcon (None)

MousePointer 0 - fmMousePointerDefaut

Picture (None)

PictureAlignment 2 - fPictureAlignmentCenter
PictureSizeMode 0 - finPictureSizeModeClip

FictureTiling False

RightTolLeft False i
arrriRars Oy
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Development — Example Interface Scenario (4 of 4)

Once the forms are completed, add the code
behind the objects to interact with the tool you
have already built...

Break down the functions needed to their most basic
form and then insert the needed code

Breakfast Estimator 1O [ Breakfast Estimaror- Pancake Breakfast |5 Breakfast Estimator- Oatmeal Breakfast | Breakfast Estimator- Egg Sandwich Ereakfast e |

Pancake Breakfast Grocerles

Oatmeal Breakfast Grocerles Egg Sandwich Breakfast Groceries

Breakfast Estimator

o
N

5u=p1:
Crter the nunber of pecple

Step 1:
Enter the number of peopk eating breakfast | 1
5( p z Step 1z
& u fa \tmstxfn the gra IF youwish tc override 2 cost, Erter the number of pecple eating brezkfazt | 1| Ste: I"—
znter e rig m‘&gdr’n\ms Re Iﬁdfﬁ\ osts for the groceries. If you wish to override
Step2: e Teintheba o e rghtof he debaitcoat.,
. Review the d=fault costs for the grocenes. If you wish to overridz a tost,
Version 1.0 DML CaSt Ovads Cost erterit in the box to the right of the defaut cot.
Default Cost  Override Cost
3| 0.75 5|

121
by " Default Cost  Override Cost

023
=] il oo Z (51 TP I s
LTt T I —— 032 5 ADDIR JUICR rvveersresrenn 5] 5

o o T S § 1 3|
= continue Calculate and
: o Calculate and Rack

EXpOrT to pdf Back
Export to pdf pd c

Please selecta type of breakfast to continue
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Summary

Automated tools to perform analysis and estimating are becoming more popular as faster
timelines/greater accuracy are demanded, budgets/manpower are reduced, and
organizations strive to streamline and standardize processes. The difference between a
quick fix and a seasoned analytical VBA tool is often decided by the following:

» Maximize the solution

» Tools should be designed to address current and future analysis, not customized
to only satisfy the needs of a single program

» Utilize best practices

» Although formal programming practice is not required, intelligent interface, good
documentation, and efficient design should be sought after when building
analytical tools

» Jump in the water is great!

* Don'’t be intimidated by VBA tools. Try upgrading previously built tools or take
small steps while building new ones. Each success will lead to further attempts.
“The more you learn, the more you will want to know” ,

* VBA forums and internet resources are an excellent source for information. “If you 4
can think of it, the code has probably already been written”
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Resources

Programming Resources

Microsoft Answers Community
http://answers.microsoft.com/en-us/office

Support for Microsoft Office Community Forums
http://support.microsoft.com/gp/gp _newsgroups _master

Microsoft Developer Network VBA Forums Download Breakfast Estimator
http://social. msdn.microsoft.com/Forums/en-US/isvvba/threads |

Mr. Excel.com v1.0 and use my code!
http://www.mrexcel.com/forum/forum.php (Available March 29t 2013 through June 20t, 2013)

Excel Forum https://www.dropbox.com/s/z4haudObenhwssg/Breakfast%20Estimator.zip

http://www.excelforum.com/
The Code Cage Forums
http://www.thecodecage.com/forumz/index.php

Security Resources
PC Tools by Symantec Secure Password Generator
http://www.pctools.com/guides/password/

Installer Package Resources
Caphyon Advanced Installer
http://www.advancedinstaller.com

Other Resources
Of course...
Google
www.google.com
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Questions?

Jeremy Eden
Associate

Booz | Allen | Hamilton

Booz Allen Hamilton Inc.
Tel (703) 377-5871
Eden_Jeremy@bah.com
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