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@ Abstract

d Cosr Estimati

9 d Tools

® ACEIT includes many features and capabilities that once

discovered begin to reveal the real power of ACEIT to the
user. One such feature is the Dynamic Equation Columns
(DECs). The discovery of DECs opens new frontiers to the
estimator, enhances creativity, increases model efficiency,
decreases model length and makes navigation easier, and
decreases errors. This presentation will show an actual
estimate example that is well suited for multiple uses of
DECs. It will show the repetitious work and problems
Involved in building a model in the “pre-DEC discovery”
period. Then the presentation will take an iterative look at
the model evolution as DECs are discovered and additional
DEC opportunities and application are realized and
Implemented.
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@ !resentatlon !ut‘lne

d Cosr Ectimating grated Te

® Estimate Problem
®" Pre-DEC Discovery ACEIT Sessions

®" The Discovery of DECs
e Whatis a DEC
e DEC Types
e Adding DECs to Your Session
e Referencing DEC Data

e DEC Uses
» Evolving ACE Sessions

e Viewing DEC Results
® New ACE 7.2 DEC Features
® Summary
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@ Discovering DECs - Estimate Problem

d Cosr Ectimating grated Te

® ABC Support Equipment cables are over 35 years old,
wearing out, and causing work stoppages

" Procurement of replacement cables needed

® Develop short turn estimate for ABC Support Equipment
cable spares, with funding limitations, that can easily and
guickly run excursions for decision making

®" Need to buy as many of the cables as possible, at the
required quantities, within the available funding.

" |If we determine we can’t get all of the cables at the required
guantities we have to prioritize and make a determination
which cables we can get.
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Iscovering S — EStimate Fropiem

o (cont)

® Thereis limited procurement funding available

" Limited design and testing effort to be accomplished
during FY2010

e Will use existing tech documents and drawings to extent possible
e Will use procurement funding

®" Production effort during FY2011
®" Finalization during first 7 months of FY2012

" There are 127 different cables, each with different
spares quantity requirements

® Cost data available
e [nitially - Two catalog systems
e Later — Quantity Pricing Matrix
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@ !re-!ec !ISCOVGFy

d Cosr Ectimating grated Te

® What if DECs didn’t exist?
e Significantly more input variables

e Significantly more unique IDs

e Repetitious work and increased equation complexity

A4
e Less efficient and increased opportunity for error

" Pre-DEC Discovery Cables Spares ACE Sessions
® Prior to Priority Level
® With Priority Level
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@ Pre-Dec Discovery A!E !essmns

d Cosr Ectimating grated Te

" Pre-DEC Discovery Cable Spares Estimate Model (prior
to priority level).aceit

® Multiplies a unique ID for Price and a unique ID for Qty for each of
127 cables

® 254 additional input variables and unique IDs

® Number of Cables for calculating design/drawing costs entered as a
constant
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Pre-Dec Discovery ACE Sessions (cont

d Cosr Estimati d Tools

Pre-DEC Discovery Cable Spares Estimate Model (prior to priority level).aceit

WBS/CES Description Approp| Unique 1D |Point Estimate " 253 Equation / Throughput 22 it | Sta Date |Finsh Date
Production Prod$ §783317
ABC Cables ABCCables 5447037

XO1 Cable 3020 528°  F w04 5 w1 20
X011 Cable 3020 $56° F XO15 * X011Qty 2004 ) 201 2011
K012 Cable 3020 567" F 0125 * XO12Qty. 2004 ) 201 2011
X013 Cable 3020 536" F 0135 * XO13Qty 2004 ) 201 2011
*02 Cable 3020 $40* F X025 * XD2Qty 2004 5 201 2011
X023 Cable 3020 5102+ F X0235 * X023ty 2009 ) 201 2011
X023 J2 Cable 3020 $59* F X023J25 * X023J)2Qty 2004 ) 201 2011
X024 Cable 3020 §72* F 0245 * X024Qty 2004 ) 201 2011

INPUT VARIABLES “IN_VAR

“Cable Pices |

XO1 Price 3020 $05° c 400 2004 S

X011 Price 3020 X015 509" c 800 2004 &

X012 Price 3020 X0125 §1.0* c 850 2004 &

XO13 Price 3020 X0135 505" c 400 2004 S

:XO2 Price 3020 XO2% S04* C 375 2004 g

X023 Price 3020 X023% 515° c 1450 2009  §

X023 J2 Price 3020 X023J2% $07* c 650 2004 &

X024 Price 3020 X024% 506" c 526 2004 5

: *Cable Quantities

X01 Quantity 60" c 6

X011 Quantity XOTTGty 60" c 6

X012 Quantity X012Qty 70" c 7

X013 Quantity X013Qty 8.0 c 8

X02 Quantity X02Qty 9.0+ c 9

X023 Quantity X023Qty 70% c 7

X023 J2 Quantity X023J2Qty 8.0 c 8

X024 Quantity X024ty 12.0* c 12

:Numher of Unique Cables MumCables 127.0* c 127
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re-vec essions (cont

iscovery

d Cosr Ectimating grated Te

" Pre-DEC Discovery Cable Spares Estimate Model (with
priority level added).aceit

® We don’t have enough funding to do all cables and associated
guantities

® We have to prioritize and determine which cables, in order of
priority, we can get for the available funding

® Requires 127 additional unique IDs for priority of each cable

® Add a priority level input variable to be used to calculate cable price
of all cables that have a higher priority

® Eliminate “Number of Unique Cables” input variable and use Priority
level to calculate design/drawing costs

® Total additional input variables for Price, Qty, and Priority is 381
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AV Pre-Dec Discovery ACE Sessions (cont)

Pre-DEC Discovery Cable Spares Estimate Model (with priority level added).aceit

WBS/CES Description Approp| Unique D |Point Estimate iqh;?:g Equation / Throughput Qﬁl Units | Start Date |Finish Date
Production Prodj ~ §$54389°
ABC Cables ABCCables|  523155*

X01 Cable 3020 500* F IfX01Priority=PriontyLvl, X015 * XO1Qty,0) 2004  § 2011 2011
X011 Cable 3020 500° F If{X011Priority<PrionityLvl, XO115 * X011Qty,0) 2004 § 2011 2011
X012 Cable 3020 s00* F If{X012Priority<PrionityLvl, X0125 * X012Qty,0) 2004 § 2011 2011
X013 Cable 3020 §00¢ F fXO13Priority<PriorityLvl, X013 * X013Qty,0) 2004  § 2011 2011
X02 Cable 3020 540* F If{XO2Priority=PriontyLvl, X025 * X02Qty,0) 2004  § 2011 2011
X023 Cable 3020 500* F If{X023Priority<PrionityLvl, X0235 * X023Qty,0) 2009 % 2011 2011
X023 J2 Cable 3020 s00* F f{X023J2Prionty=Priorityl, X023J25 * X02302Qty,0) 2004 3 2011 2011

“INPUT VARIABLES ' “IN_VAR

XO1 Price 3020 X013 $05° C 400 2004  §

X011 Price 3020 X013 509 C 800 2004 5

X012 Price 3020 X0125 $10* c 850 2004 3

X013 Price 3020 X0133 $05° C 400 2004  §

'X02 Price 3020 X025 504 C 375 2004 5

%023 Price 3020 X0233 §15* C 1450 2009 3

I ! [ | |

*Cable Quantities

'XO1 Quantity X01Qty 60" C 6

X011 Quantity XOo11Qty 6.0* C 6

X012 Quantity XO12Qty 70" C 7

X013 Quantity XO13Qty 80" C 8

1X02 Quantity X02Qty 90+ C g

X023 Quantity X023Qty 70" C 7

I N I N N

*Cable Priority

-F‘riority Level PrirityLvl 47.0* C 47

x01 Priority KO1Priority 950" C 95

X011 Priarity XO11Priority 103.0 = C 103

X012 Priarity XO12Priority 1040 C 104

X013 Priority XO13Priority 66.0 % C 66

K02 Priority KO2Priority 430" C 43

X023 Priority X023Priority 91.0* C 91
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@ What i1s a DEC?

d Cosr Ectimating grated Te

® Dynamic Equation Columns (DECs) are user-created
columns used for intermediate inputs or calculations on
arow

® Makes session wider instead of longer

® Data stored in DECs should be static

e DEC columns evaluate as constants so data stored in DECs
and equations evaluating in DECs are never time phased

e Risk cannot be applied to data in DEC columns
e What-if drills cannot be performed on DEC data
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@d DEC Types

d Cosr Estimati

d Tools

Normal — holds non-cost data and/or equations; excellent for
marking rows and storing index vectors

Cost — holds cost data and/or equations.

Comment — holds/stores comments and text that is not
evaluated or used in ACE calculations (i.e. model notes)

Date — holds dates in the form ddMMMyyyy (i.e. Start and Finish
Date Columns)

For Normal and Cost DECs you can select to “Sum up results of
children into their parents for this column”

DEC Type Symbols — separate the column unique ID from the
column description | SYMBOL | MEANING

+ Summing Normal DEC

I Non-Summing Normal
DEC

$ Summing Cost DEC

I$ Non-Summing Cost
DEC

* Comment DEC

Date Date DEC
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Adding DECs to Your Session

d Cosr Ectimating grated Te

® Each DEC has a general title and an ID name that is used in
equations to call information from the column

® Add New DEC and Edit DEC attributes dialogs
e Edit > Add DEC
e Add New DEC icon |ifa on the Session Construction toolbar
e Edit > Edit Column Properties e

Colurnn Description; | EERlETEE R

Calurnn [dettifier

CantRow [SEarch D List...

. | !
ACE 7.1 Dlalog Box ‘ Change all instanices of ald 1D b new 105

(#) Normal - Column holds non-cost data and/or equations

() Cost - Column holds cost data and/or equations
() Comment - Colurmn holds comments and text that iz not evaluated

() Date - Columm holds dates of the form DDMMBYSY Y

@Jp rezults of children into their parents far this column

] [ Carcel H Help
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@ Referencing DEC Data

d Cosr Estimating grated Tools

® To use the values in the DEC columns:

® On the current row — enter the DEC name in the
Equation/Throughput column (e.g. DECID)

® On adifferent row — using dot notation include the
unique ID of the row being referenced followed by
a . and the DEC name (e.g. UniquelD.DECID)
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@ DEC Uses

d Cosr Ectimating grated Te

® Use as an additional Equation/Throughput column

® Use when doing a simple total cost estimate that has no
time phasing
® Use to store datato use in other equations

e Simply add DECs for the variables in your CERs
» Quantity, Price, learning curve parameters, etc.

» Creates a wider session (more columns) instead of a longer session (more
rows)

® Use with matrix type structures
e COEF function; MatVal function: MatColCol; MatColTot; etc.

e See Tutorial — Basic Matrix Operations for an example of how to use
DECs in matrix operations

e You can also view the Example session entitled 98 - Implementing Matrix
Functions to see how DECs are used with matrix functions
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@ B!! BSES !cont!

d Cosr Estimating grated Tools

® Useto store information retrieved from 3rd party tools

® Example sessions 05a — MS Project Plug-In, 05b — SEER Plug-In, and
05c¢ — Price Plug-In show how DECs are used to store information
retrieved from Microsoft Project, SEER and Price

® Use as an index in functions
e Use to store index data to use with the SUMIF function
e Example session 06a — Creating Summary Sections

PR-?, 26 January 2010 Approved for Public Release 18



ﬂa; E - to be used In Equations

® ACE Session: Cable Estimate with DECs (Qty; Price).aceit

e Prior to addition of priority
» No Priority — assumes design/drawing required for each cable

e Rather than adding input variables for price and quantity for each of
127 cables — add a DEC for Qty and a DEC for Price

e Eliminates 254 input variables and associated unique IDs

e Simply multiply the two DECs together using the same equation on
each row (Price * Qty)

PR-?, 26 January 2010 Approved for Public Release

19



oA to be used Iin Equations (cont)

® Cable Estimate with DECs (Qty; Price)

WBS/CES Description Approp Unigue 1D Point Estimate th;f]';g Equation / Throughput Qty (+) Quantity Er:f?z’s:fl F\:,Sec;l Units | Start Date |Finish Date
*ABC Cables Estimate *Estimate
Total ABC Cables Estimate 5125731~
. Design/Development Dev 54,7900 "
Cable Design/Development 3020 Develop $955.0* F NumCables*AvgDevHrsCable*EngRate 2010 2010
Drawing Updates 3020 Drawings $596.9* F MumCables*DrawHrs*EngRate 2010 2010
ST&E 3020 STE 51798~ F Develop * STEFact 2010 2010
Program Support 3020 DevProgSupport 53,0885~
Contractor & Dev SE/PM 3020 51,7846~ F ContrAEH*ContrARate*AnnualHrs 2010 2010
Contractor B Dev SE/PM 3020 57949 F ContrBEH*ContrBRate*AnnualHrs . \ 2010 2010
Fee 3020 $479.0* F| (Develop+Drawings+STE+DevProgSupport)*F
Production Prod$ 5 7.756.0 7 : ° 7 Pasupper) Use DECID to Reference on
ABC Cables ABCCables 54,4008~ o
¥ Cable 3020 $27* F Price * Qty < Current ROW
¥O11 Cable 3020 54~ F Price * Qty [ a0l 2004 E] 2011 2071
HO12 Cable 3020 567" F Price * Qty T 850 2004 5 201 2011
¥O13 Cable 3020 536~ F Price * Qty ] 400 2004 5 201 2011
HO2 Cable 3020 538~ F Price * Qty 9 375 2004 5 201 2011
HD23 Cable 3020 $102* F Price * Qty T 1450 2009 5 201 2011
¥D23 J2 Cable 3020 559~ F Price * Qty ] 650 2004 5 201 2011
HD24 Cable 3020 571~ F Price * Qty 12 525 2004 5 201 2011
X029 Cable 3020 568"~ F Price * Qty 6 1125 2009 5 2011 201
¥D3 Cable 3020 536~ F Price * Qty ] 400 2004 5 201 2011
¥(O61 Cable 3020 534~ F Price * Qty ] 375 2004 5 201 2011
H(OB2 Cable 3020 $17.0* F Price * Qty 6 2500 2004 5 201 2011
H(DE3 Cable 3020 225> F Price * Qty 6 3750 2009 5 201 2011
HOGRP1 Cable 3020 528~ F Price * Qty 10 250 2004 5 201 2011
HOGRP2 Cable 3020 528~ F Price * Qty 10 250 2004 5 201 2011
Accessory 1 3020 $128.0 % F Price * Qty ] 16000 2009 5 201 2011
Accessory 10 3020 9425 * F Price * Qty 13 72500 2009 5 201 2011
Accessory 2 3020 5 88.0* F Price * Qty ] 11000 2009 5 201 2011
Accessory 22 3020 $104.0* F Price * Qty 4 26000 2009 5 201 2011
Accessory 3 3020 $52.0* F Price * Qty ] 5750 2004 5 201 2011
Accessory 4 3020 $260.0* F Price * Qty 10 26000 2009 5 201 2011
Accessory 5 3020 $172.0* F Price * Qty ] 19000 2004 5 201 2011
Switch Module 3020 $305* F Price * Qty 12 2250 2004 5 201 2011
Y201 Cable 3020 $270* F Price * Qty 6 4500 2009 5 2011 201
Y201A Cable 3020 $61.1~* F Price * Qty 9 6000 2004 5 201 2011
Y202 Cable 3020 543~ F Price * Qty 9 475 2009 5 201 2011
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- other equations

® ACE Session: Cable Estimate with DECs (Qty; Price;
Priority; Number Cables).aceit

Not enough funding for all cables and associated quantities. Must
prioritize and determine which cables, in order of priority, we can get
for the available funding

In addition to Price and Qty DECs we add a Priority DEC to be used in
calculation of Qty and/or total cost for each cable to be procured

Eliminates an additional 127 input variables and associated Unique IDs

Add a Number of Cables DEC which can use the Qty DEC or the
Priority DEC to calculate the number of cables requiring design/
drawings

Add an input variable for priority level to be used to determine if any
cost will be calculated for each cable (Use in the Qty DEC; could use in
the Number Cable DEC and the Equation)

Uses the same equation in the Equation/Throughput column and DECs
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PR-?, 2

S 1O Store

data to use In
other equations (cont)

® Cable Estimate with DECs (Qty; Price; Priority; Number Cables)

iori ice (I
WBS/CES Description Unique ID Point Estimate Equation / Throughput P{I(CE;IW %t((ﬂ Quantity P;ELEU(T;JEET:ES
|"ABC Cables Estimate *Estimate
_Tutal ABC Cables Estimate 90175~
Design/Development Devi $3,663.0
Cable Design/Development Develop $3459* ABCCables MumberCables*AvgDevHrsCable*EngRate
Drawing Updates Drawings 2162 ABCCables NumberCables*DrawHrs*EngRate
ST&E STE $650* Develop * STEFact
Program Support DevProgSupport $2,9358"
Contractor A Dev SE/PM 517846 " ContrAEH*ContrARate*AnnualHrs
Contractor B Dev SE/PM 57949~ ContrBEH*ContrBRate*AnnualHrs
ee i evelop+Drawings+ +DevProgSupport)*Fee
F $356.3* (Develop+Drawings+STE+DevProgSupport)*F
Production Prod3 FE54274~
ABC Cables ABCCables $2,3051*
X01 Cable 500" Price * Qty 95  IfiPriority<PriorityLvl, 6, 0) 400 IffQty=0,0.1)
X011 Cable 500~ Price * Qty 103  If{Priority<PriorityLvl, 6, 0) 800  IfQty=0,01)
X012 Cable 500" Price * Qty 104  f{Priority<PriorityLvl, 7, 0) 850  IffQty=0,0.1)
X013 Cable 500~ Price * Qty 66 [f{Priority<PriorityLvl, 8, 0) 400 fQty=0.0.1)
X02 Cable $38" Price * Qty 43  [f{Priority<PriorityLvl, 9, 0) 375 IfiQty=0,0,1)
X023 Cable 500~ Price * Qty 91 [f{Priority<PriorityLvl, 7. 0) 1450 If{Qty=0.0.1)
X023 J2 Cable 500~ Price * Qty 118  If(Priority<PriorityLvl, 8, 0) 650  IffQty=0,0.1)
X024 Cable 71" Price * Qty 38 IfiPriority<PriorityLv, 12, 0) 525 IfQty=0.0.1)
X029 Cable 500" Price * Qty 105 If{Priority<PriorityLw, 6, 0) 11251 If{Qty=0.0.1)
X073 Cable 500+ Ntemative Price * Qty 108 IfPriority<PriorityLv, 8, 0) 400 IfiQty=0,0,1)
X061 Cable 500~ a Price * Qty 106 If{Priority<PriorityLwl, 8, 0) 375 IfiQty=0,01)
X062 Cable 500" Calculations Price *Qty 126 [f(Priority<PriorityLvl, 6, 0) 2500 IffQty=0,0,1)
X063 Cable 500~ Using DECS Price * Qty 127  If{Priority<PriorityLvl, 6, 0) 3750 IfQty=0.0.1)
XOGRP1 Cable 500" Price * Qty 48 IfiPriority=PriorityLv, 10, 0) 250 If{Qty=0.0.1)
XKOGRP2 Cable $28" Price * Qty 14 If{Priority<PriorityLvl, 10, 0) 250 f{Qty=0.0.1)
Accessory 1 500~ Price * Qty 54  [fiPrionty<PriorityLwvl, 8, 0) 16000 IffQty=0.0,1)
Accessory 10 $9425 " [f{Priority<PrioritylLvl, Price * Qty, 0) 13 13 72500 IfiQty=0.0.1)
Accessory 2 $88.0" Price * Qty 29 [fiPrionty<PriorityLwvl, 8, 0) 11000 IffQty=0.0,1)
Accessory 22 500~ Price * Qty 47 f{Priority<PriorityLvl, 4, 0) 26000 IfQty=0.0.1)
Accessory 3 $00* Price * Qty 115  [f{Priority=PriorityLw, 8, 0) 5750 IfiQty=0.0,1)
| Accessory 4 $2600" Price * Qty 20 f{Priority=<PriorityLy, 10, 0) 26000 IfiQty=0,0.1)
i”INF'UT VARIABLES IN_VAR
| Priority Level PriorityLwvl 470~ ar

6 January 2010
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d Cosr Estimati

W

M other equations - UDF

B ACE Session: Cable Estimate with DECs and CER UDF.aceit

This is a separate model - uses a CER rather than government catalog
systems for Price

Developed a log-linear CER using 6 specific cables prices obtained
from Contractor A as the independent variable and the corresponding
prices from the government catalog system as the dependent variable

Used a User Defined Function (UDF) for the CER
The UDF is referenced on each row (same on all rows)

The CER UDF includes the arguments of Price and Qty which are
contained in the same DECs used in the previous model
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other equations — UDF (cont)

B Cable Estimate with DECs and CER UDF

WBS/CES Description Unique ID  |Point Estimate|  Equation { Throughput P”E}”W P”ﬁjgﬂ Qty (+) Quantity NU{T}hé;%T:;eS F\:rseca?l Units | Start Date |Finish Date
Production Prod3 B 6,3604"
ABC Cables ABCCables $31448*
X01 Cable 500" CERUDF(Price, Qty 95 400 IfiPriofity=PriorityLvl, 6, 0)  f{Qty=0,0,1) 2004 B 201 201
X011 Cable 500 CERUDF(Price, Qty) 103 800 If{Priority=<PriorityLvl, 6, 0)  {Qty=0,0,1) 2004 5 2M 201
X012 Cable 500* CERUDF(Price, Qty) 104 850 Hf{Priority=PriorityLyl, 7, 0)  f{Qty=0,0,1) 2004 B 201 201
X013 Cable 500 CERUDF(Price, Qty) 66 400/ f{Priority<PriorityLvl, 8, 0)  fiQty=0,01) 2004 5 2M 201
K02 Cable 5176" CERUDF(Price, Qty) 43 375 If{Priority=PriorityLyl. 9, 0)  f{Qty=0.0.1) 2004 B 201 201
X023 Cable 500 CERUDF(Price, Qty) 9 1450 {Priority<PriorityLul, 7, 0))  {Qty=0,0,1) 2009 5 201 201
X023 J2 Cable 500" CERUDF(Price, Qty) 118 650 If{Priority<PriorityLy, 8, 0)  H{Qty=0,0,1) 2004 5 2 201
X024 Cable §239* CERUDF(Price, Qty) 38 525/ IfiPriority<PriorityLud, 12, 0)  IfiQty=0,0,1) 2004 5 201 201
X029 Cable 500 CERUDF(Price, Qty) 105 1125 IfiPriority=PriorityLv, 6, 0)  f{Qty=0,0.1) 2009 B 201 201
X03 Cable 500 CERUDF(Price, Qty) 108 400/ {Priority<PriorityLul, 8, 0)  {Qty=0,01) 2004 5 201 201
X061 Cable 500" CERUDF(Price, Qty) 106 375 f{Priority<PriorityLy, 8, 0)  H{Qty=0,0,1) 2004 5 201 201
X062 Cable 500" CERUDF(Price, Qty) 126 2500 IfPriority<Prioritylv, 6, 0)  {Qty=0,0,1) 2004 B 201 201
X063 Cable 500 CERUDF(Price, Qty) 127 3750 IfiPriority=<PriorityLwl, 6, 0)  IffQty=0,0,1) 2009 5 2M 201
XOGRP1 Cable 500" CERUDF(Price, Qty) 48 250 f(Priority<PriorityLyl, 10, 0))  {Qty=0,0,1) 2004 B 201 201
XOGRP2 Cable $152* CERUDF(Price, Qty) 14 250 fPriority<Priontyl, 10, 0)  IfQty=0,0,1) 2004 5 2M 201
J-Box 1 500 CERUDF(Price, Qty) 54 16000 IfiPriority<PriorityLvl, 8. 0)  f{Qty=0,0,1) 2009 B 201 201
. J-Box 10 $601.3* CERUDF(Price, Qty) 72500 HiPriority<PriorityLvl, 13, 0)  {Qty=0,0,1) 2009 5 2M 201
I I I
— _— -- I O O
'F'rinrity Level PriorityLvi 47.0* 47
:CER UDF CERUDF(a,b) 4255 * an 6247 * b 1000 1 2009 3
UDF Arguments: \CER
a = Price
b = Qty

PR-?, 26 January 2010 Approved for Public Release 24



m 5 H Structures

d Cosr Estimating grated Tools

® MatVal, MatColCol, MatColTot , COEF functions can be
used similar to the MatDecVal function except they use the
FY columns for the matrix rather than unique DEC columns

® Example — Matrix Value Function
Mat Val ( @Matrix, Row, Col )

@Matrix

This argument is a matrix of x-rows and y-columns. As with all ACE
matrices, the row address @Matrix is the row preceding the actual matrix
data and is just a marker for the beginning of the matrix.

Row

This argument is the matrix row where the value is stored. This argument
can either be a value or a variable, but must be an integer.

Col

This argument is the matrix column where the value is stored. This
argument can either be a value or a variable, but must be an integer.

PR-?, 26 January 2010 Approved for Public Release 25



d Cosr Estimati

d Tools

@ Using Matrix Structures - MatVal

B ACE Session: Cable Estimate with DECs and Matrix.aceit

This is a separate model - uses quantity pricing matrix rather than
government catalog system

Contractor A Quantity Pricing Matrix — Price based on quantity
purchased

Used FY columns on Yearly Phasing Workscreen for matrix
Each of 127 cables into one of six categories

Added a Category DEC that ties each cable to the Quantity Pricing
matrix

Use the Matrix Value (MatVal) function in the Price DEC to pull the
price, based on the quantity of each cable to be purchased, from the
matrix

PR-?, 26 January 2010 Approved for Public Release 26



d Tools

d Cosr Ectimating

®  Quantity Pricing Matrix Stored in FY Columns

:*Manufacturing Representative Cable Bids Matrix

|Contractar A Quantity Pricing Matrix

PriceMatrix

5 Unit Pricing 10 Unit Pricing  15Unit Pricing

BY 3020 3150 2700
BY 3020 17500 17000
BY 3020

® Use Function MatVal to retrieve price from Quantity Pricing Matrix
based on quantity and category of each cable to be purchased

WBS/CES Description P”;;‘ty Qty (+) Quantity Price (15) Unit Price C;tfé” )
Production g
ABC Cables
¥01 Cable 95 IfiPriority<Prioritylvl, 6, 0} IF{Qty=10,MatVal(@PriceMatrix, 2,1).IF(And(Qty=9, Qty<15) MatVal(@PriceMatrix, 2.2),IF(Qty==15 MatVal{@PriceMatrix, 2,3),0)}} 2
X013 Cable 66 IfiPrionty<Priortylvl, 8, 0} IFQty=10 MatVal(@PriceMatrix, 2.1).IF(And(Qty=9, Qty<15) MatVal(@PriceMatrix, 2 2).IF(Qty>=15 MatVali@PriceMatrix, 2,3).0}}) 2
¥02 Cable 43 Hf{Prionty=Priortylvl. 9. 0) IF[Qty<10.MatVal{@FriceMatrix. 2,1).IF(And(Qty=9, Qty<15).MatVal(@PFriceMatrix, 2,2),IF(Qty==15 MatVal({@PriceMatrix, 2.3).0))) 2
X023 Cable 91 M{Priority=<PriorityLvl, 7,
KOGRP2 Cable 14 IfiPriority<PriorityLwl, 10,
J-Box 1 54 M{Priorty=<PriontylLvl, 8,
J-Box 10 13 f{Priarity<PriorityLwvl, 13,
J-Box 2 29 HiPrionty=PrioritylLw, 8,
Switch Module 11 fiPriority<PrioritylLvl, 12, 0} IF{Qty=10,MatVal(@PriceMatrix, 2,1).IF(And(Qty=9, Qty<15) MatVal(@PriceMatrix, 2.2).IF(Qty==15 MatVal(@PriceMatrix, 2,3).0)}} 2|
Y201 Cable 78 liPriority=PriorityLvl, 6, 0} IF{Qty=10 MatVal(@PriceMatrix, 4,1),IF(And(Qty=9, Qty<15) MatVal(@PriceMatrix, 4.2),IF(Qty==15 MatVali@PriceMatrix, 4,3),0)}} 4|
Y201A Cable 62 MPrionty=PrientyLvl, 9, 0) IF(Qty<10,MatVal(@PriceMatrx, 4,1),IF(And(Qty=93, Qty<15), MatVal(@PriceMatrix, 4,2),IF(Qty==15 MatVal(@PriceMatrix, 4,3),0}}) 4|
Y202 Cable 15 MPrionty=<PrientyLvl, 9, 0) IF(Qty<10,MatVal(@PriceMatrx, 4,1).IF(And(Qty=93, Qty<15),MatVal(@PriceMatrix, 4,2),IF(Qty==15 MatVal(@PriceMatrix. 4,3).0}}) 4|
Y203 Cable 81 MPriority<PrioritylLvl, 7, 0)
Y3101 Cable 17 Wf{Priority<PriorityLvl, 13, 0} IF[{Qty<10 MatVal(@PriceMatrix, 4,1),IF(And(Qty=9, Qty<15) MatVal(@PriceMatrix, 4.2),IF(Qty>=15 MatVal(@PriceMatrix, 4,3),0))} 4|
Y3112 Cable 71 HPriorty=PriontyLvl, 9, 0)

® MatVal function used to determine price in Unit Price DEC

PR-?, 26 January 2010
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HEQH SUMIF function)

d Cosr Ectimating grated Te

B ACE Session: Cable Estimate with DECs and
Matrix and SUMIF.aceit

e Add Summary Section to summarize cost of each cable
category

e Use SUMIF function with Category DEC to summarize cost
for each of the 6 cable categories
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with the SUMIF function)

® Use the Sumlf function to add together desired rows for
Summary Sections

WEBS/CES Description Approp| Unigue ID [Point Estimate ?ﬂh;ilgg Fff;tecga?;;g?y Equation / Throughput

Production Prod$ 56,7432~
ABC Cables ABCCables $34894*

X011 Cable 3020 500~ F 2 If{Priority<PriorityLvl, Price * Qty, 0)

X011 Cable 3020 00~ F 2 If{Priority=PriorityLvl, Price * Qty, 0)

X012 Cable 3020 300" If{Priorty=PriorityLvl, Price * Qty, 0)

X023 Cable 3020 300" If{Priorty=PriorityLvl, Price * Qty, 0)

XOGRP2 Cable 3020 $446* If{Priorty=PriorityLvl, Price * Qty, 0)

J-Box 1 3020 $00* [fiPriority=PriorityLvl, Price * Qty, 0)

J-Box 10 3020 $411.9* f{Priority=PriorityLvl, Price * Qty, 0)

Switch Module 3020 B34ha" IfiPriority=PriorityLyvl, Price ™ Qty, 0)

Y201 Cable 3020 300" If{Priorty=PriorityLvl, Price * Qty, 0)

Y201A Cable 3020 300" If{Priorty=PriorityLvl, Price * Qty, 0)

Y202 Cable 3020 579" [f{Priority<PriorityLvl, Price * Qty, 0)

¥203 Cable 3020 $00* If{Priority<PriorityLvl, Price * Qty, 0)

Y204 Cable 3020 $329" If{Priority=PriorityLvl, Price * Qty, U}

Y3112 Cable 3020 300" If{Priority=PriorityLvl, Price * Qty, 0

I -__I

'Cable Category Summaries | 3.4894°

- SumforCategory1Cables | 12832*  F  SUMF(Category. 1 @ABCCables)

Sum for Category 2 Cables | 970 = F SUMIF(Category,2,@ABCCables)
Sum for Category 3 Cables | 0o~ F SUMIF(Category,3,@ABCCables)
Sum for Category 4 Cables | 12089~ F SUMIF(Category 4, @ABCCables)
Sum for Category 5 Cables | 926 F SUMIF(Category,5.@ABCCables)

. SumforCategory 6Cables | 77 F SUMIF(Category,6 @ABCCables)
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Viewing DEC Results

® Methodology Reports show DEC results
e Go to the Reports Menu and set the Report Type to Methodology

e Each DEC Reported with two columns: Equation and Result

®" New ACEIT 7.2 DEC Reports

PR-?, 26 January 2010

DEC Equation

DEC Result

Includes Material from ACEIT 301 Training Course — Tecolote Copyright

R - ity (1 - 1 - . (] : . o =
WBS/CES Descrpion "mberCables || Reeut | Prorty (] Result | eegoy 0 [ Zesit T oty quamiy [ Bestt Pice (5 Uni Prcs e
Production 46.0 465.0
ABC Cables 46.0 465.0
X1 Cable IfiQty=0,0,1) 95 950 2 2.0/ W(Priority<PriorityLvl, 6, L2)IF(Qty==15 MatVal{@PriceMatrix, 2,3),0))) 531
X011 Cable If{CQty=0,0,1) 103 103.0 2 2.00 WPriority<PriorityLvl, 6, 0) ,2),IF(Qty>==15 MatVal(@PriceMatrix, 2,3),0))) 531
X012 Cable If{CQty=0,0,1) 104 104.0 2 2.00 WPriority<PriorityLvl, 7, 0) ,2),IF(Qty==15 MatVal{@PriceMatrix, 2,3),0))) 531
X013 Cable IfiQty=0,0,1) 66 66.0 2 2.0 WPriority<PriorityLvl, 8, 0) L2)IF(Qty==15 MatVal{@PriceMatrix, 2,3),0))) 531
X02 Cable IfiQty=0,0,1) 1.0 43 430 2 2.0 WPriority=<PriorityLvl, 9. 0) 9.0},2), IF(Qty==15 Mat\Val(@PriceMatrix, 2,3),0))) 531
X023 Cable IfiQty=0,0,1) k] 91.0 6 6.0 MHPriority=PriorityLvl, 7, 0)f L2)IF(Qty==15 MatVal(@PriceMatrix, 6,3),0))) 547
X023 J2 Cable IfiQty=0,0,1) 118 118.0 2 2.0 WPriority<PriorityLvl, &, 0) L2)IF(Qty==15 MatVal(@PriceMatrix, 2,3),0))) 531
X024 Cable IfiQty=0,0,1) 1.0 38 38.0 2 2.0| WPriority=PriorityLvl, 12_ 0) 12.0).2). IF(Qty==15 MatVal{@PriceMatrix, 2,3),0))) 529
X029 Cable IfiQty=0,0,1) 105 105.0 2 2.0 H(Priority<PriorityLwvl, 6, 0} L2), IF[Qty==15 MatVal(@PriceMatrix, 2,3),0))) 331
X3 Cable If{CQty=0,0,1) 108 108.0 2 2.00 WPriority<PriorityLvl, 8, 0) ,2),IF(Qty==15 MatVal{@PriceMatrix, 2,3),0))) 531
X061 Cable IfiQty=0.0.1) 106 106.0 2 2.00 WPriority<PriorityLvl, 8, 0) ,2)IF(Qty>==15.MatVal{@PriceMatrix, 2,3).0))) 531
X062 Cable IfiQty=0,0,1) 126 126.0 2 2.0 WPriority=<PriorityLvl, 6. 0) V2)IF(Qty==15 MatVal(@PriceMatrix, 2,3),0))) 531
X063 Cable IfiQty=0,0,1) 127 127.0 2 2.0 WPriority=<PriorityLvl, 6, 0) L2V IF(Qty==15 MatVal{@PriceMatrix, 2,3),00)) 331
XOGRP1 Cable IfiQty=0,0,1) 48 48.0 2 2_0| W{Priority=PriorityLvl, 10, 0) L2)IF(Qty==15 MatVal(@PriceMatrix, 2,3),0))) 531
XOGRPZ Cable IfiQty=0,0,1) 1.0 14 14.0 6 6.0| {Priority<PriorityLwvl, 10, 0}, 2). IF(Qty==15_MatVal{@PriceMatrix, 6,3),0))) 544
J-Box 1 IfiQty=0,0,1) 54 540 1 1.0\ HiPriority=PriorityLvl, 8, L2)IF(Qty==15 MatVal(@PriceMatrix, 1,3),0))) 5350
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@ New A(!E 7.! DE! Features

d Cosr Ectimating grated Te

® DEC Results can be viewed in the Inputs/Results
Viewer (IRV)

® New optional DEC Description field to the Add New
DEC and Edit DEC attributes dialogs (Edit > Add DEC)

® New DEC Reports shows DEC column results
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e Select DECs dialog

e Allows you to select which DEC columns to view in the
Inputs/Results Viewer (IRV)

e Opens when you have selected to View > BY DEC Results from
within the Inputs/Results Viewer and you select View > Select
DECs from the menu

B Select DECs

DEC Mame DEC ID DEC Type
MumberCables (+) Cables Requiri... MumberCables Mormal
Priority (1) Priority Priarity Mo Sum
Category (1) Mfg Category Category Mo Sum
Start Date aStartDate Date
Finish Date aFinishDate Date

[] Probability % of Occurrence alccurrence % Mo Sum

Qty (+) Quantity Qty Mormal
Price (15) Unit Price Price Mo Sum Cost

OK J| Cancel ” Help
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~esults Can pe viewed In

WES/CES Description NLEﬂhE;I:b?eh;ES Pgﬁgtrﬁi:t f] Eatﬁgy 0 gt:tg F[']r:tﬂg DDJ;E;EP Frice [13] Urit Price
14 ““BBC Cablez E ztimate
15 Total ABC Cables Estimate 46.0 4650
16 Fropozal Prep
17 Dezign/Development
18 Cable Dezign/Developrment 2010 2010
19 Drawing Updates 2010 2010
20 aTEE 2010 2010
21 Frogram Support
22 Contractor & Dev SE/PM 2010 2010
23 Contractor B Dew SE/PM 2010 2010
24 Fee
25 Production 46.0 465.0
26 ABC Cables 46.0 465.0
27 #0171 Cable 95.0 20 2011 2011 £ 31
28 #0117 Cable 103.0 20 2011 2011 £ 3
29 #0012 Cable 104.0 20 2011 2011 $ 31
a0 #0123 Cable BE.0 20 2011 2011 $ 3
K1 #02 Cable 1.0 43.0 20 2011 2011 a.0 $ 31
32 #0023 Cable 91.0 B0 2011 2011 $47
33 #0232 Cable 118.0 20 2011 2011 £ 31
24 #0024 Cable 1.0 38.0 20 2011 2011 12.0 $219
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New optional DEC Description field

®" Found in the Add New DEC and Edit DEC attributes dialogs
o Ed|t > Add DEC Add New DEC
e Edit > Edit Column Properties | coumtie |

New Descriptiom —

Colurnn [dentifier

Unique 10 [Search 1D List...

Change all ingtances of old [0 to mew (D7

- Cell Cantent
ACE 7.2 Di al Og Box “ (E) Mormal - Calumi holds non-cost data and./or equations

{73 Cost - Columin holdzs cost data and/or equations

{3 Comment - Column holds comments and test that iz not evaluated

{73 Date - Column holds dates of the form DD MM

Surm up resultz of children into their parents for this column

] [ Cancel ][ Help
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DEC

Standard | Special | My Reports |

Estimate
i A = @
Time Phased  Sand Chat  Mubi-f&ds Line
Chart Chart
Comparative

Time Phased
Fow Delta

What+f Case  Time Phased
Delta

What-f
Case Delta

RISK

Drill-down Pie  Pareto Chart

n = =&
Drill-down Phased Line System of
Chart Chart Systems

Y
RISK Statistics RIZK RISK Chart Fan Chart Joint Convergence  Comelation
Allocation Probabil .. Chart
Analysis
S

Tomado Chat  Spider Chart Varance

Analysis Chart

| ok || cancsl || Hep |

PR-?, 26 January 2010
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Bl DEC

| Data | Rows | Fiter | Options |

Total

Display Taotal: | Before DEC results

W

DECs
Select DECs to include in the report.

aFinishDate
[] aDccumrence®
Qty

Price

Tvpe

Other
Other
Date
Date
Other

Other

ﬂrﬁ*

| ok

J [ cancel ]|

Help
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ew eports (con

" POST DEC Report shows DEC column results

DEC Report for Point Estimate in Final Cable Estimate with DECs Matrix and SumlF.aceit
Costsin BY20039 K, 500 iterations
Thurzday, 10 December 2003, 10:01 am

Fows | Filter | Caze DEC= I

DEC Results For Point Estimate

WES, Filtered by Appropriation [2020] Appropriation Totkal Cables Requiring Dewvelopment Pricrity MFg Category|  Start Date Finish Duate Cluantity Unit Price
Total ABC Cables Estimate 2020 4 1064752
DeszigniDewvelopment 3020 F  3.5E287
C.able DesigniDevelopment 3020 kS 45.82 20 20
Drawing Updates 3020 kS 216.20 20 20
STHE 3020 k3 E5.03 2010 2010
Frogram Support 3020 F 293582
Contractor & Dew SEIFM 3020 # 178464 2010 2010
Contractor B Dew SEIFM 3020 % 79488 2010 2010
Fee 3020 ¥ 30630
Production 2020 $ BN
AEC Cables 2020 35393
HO1 Cable 3020 95 2 201 201 $ Rk
WO Cable 3020 03 2 201 201 $ Rk
W02 Cable 3020 04 2 201 201 $ Rk
HO13 Cable 3020 EE 2 201 201 $ Rk
WOEZ Cable 3020 3 2818 1 43 2 201 201 ) % 313
WOZ3 Cable 3020 a1 [ 201 201 ¥ 4.70
WO23 J2 Cable 3020 114 2 201 201 ¥ Rk
HOz4 Cable 3020 k4 4.3 1 38 2 201 201 12 % 2480
WOZE Cable 3020 105 2 201 201 ¥ 313
W03 Cable 3020 08 2 201 201 $ Rk
WOE1 Cable 3020 106 2 201 201 $ 313
WOEZ Cable 3020 126 2 201 201 $ Rk
WOEZ Cable 3020 127 2 201 201 $ Rk
HOGRF1 Cable 3020 48 2 201 201 $ Rk
HOGRFPE Cable 3020 k4 46.24 1 14 [ 201 201 L 452
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@ Summary

d Cosr Ectimating grated Te

® Exploring and learning the capabilities and features of
ACEIT, such as DECs, will lead to the discovery of untapped
power of ACEIT.

" DEC Uses Explored:

e Use to store and/or calculate data (quantity; price; priority; number of
cables) to use in other equations, including UDFs

e Use with matrix type structures (MatDecVal; MatVal)
e Use as an index in functions (SumlF)

® Data stored in DECs should be static

® DECs reduce the number of input variables, eliminate
repetitious work, simplifies equations, increase efficiency,
and decreases error

" View DEC Results in Methodology Report, ACEIT 7.2 POST
DEC Report, and ACEIT 7.2 IRV

PR-?, 26 January 2010 Approved for Public Release
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@ DEC Uses - Start Date and

e Finish Date

® Start Date and Finish Date columns behave much like a DEC --
reported as a DEC -- but you cannot rename or delete the
column.

e Equations on the same row may access the Start Date and Finish Date
results using the following IDs: aStartDate and aFinishDate.

e Equations on other rows may access the Start Date and Finish Date results
using dot notation to include the unique ID of the row being referenced
followed by the “ . “ and the DEC name aStartDate and aFinishDate (e.g.
UniquelD.aStartDate).

» This is useful because you can have schedule-like equations that link time
phasing from one row to another. (UniquelD.afinishdate+30)
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5!55 Structures (As Lookup Functions)

® Matrix DEC Value function allows you to easily retrieve data
from a DEC column

e Similar to the MatVal function except that it requires a DEC ID
Instead of a year index to access the result.

MatDecVal ( @Matrix, Index, @DECId )
@Matrix

This argument is the row address of a table of values used in ACE like a
matrix. The elements of the matrix are always indented one level more
than the row with the unique ID.

Index

This argument is the number of rows down the matrix to access. It should be
a number between 1 and the last row in the matrix.

@DECId

This argument refers to the DEC column where the value is located for row
Index. The "@" tells ACE to pass in a column address.
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® Aircraft EQuipment weights are stored in a DEC
® Average Cost/Pound is a variable

WBS/CES Description

Unique ID

ACWE [+) Aircraft 1
Equipment YWeights

Aircraft Average Cost/Pound

Aircraft Equipment Data
AIRFRAME
PROPULSION
COMMADENT
HMAVIGATION/GUIDANCE
CENTRAL COMPUTER
FIRE CNTL SYSTEM
DATA DISPL & CHNTLS
RECONM EQUIP
AUTO FLT CONTROLS

® The Equipment Cost can be calculated easily using the DEC

ACCPS
ACEqp
AF

Example

Some weights are
factors of the
Airframe Weight

WWBS/ICES Description Unigue 1D ;Sﬁtrgzitﬁ&ceriagmt?a Approp E,‘heatilgg Equation / Throughput
Aircraft Equipment Data ACEqgp
AIRFRAME AF 10000 3010 c ACCPEACWE
FROPULSION 25T AF ACWE 3010 C ACCPEACW
COMMADENT 07 AF ACWE 3010 c ACCPEACW
MNAVIGATION/GUIDAMNCE 3000 3010 C ACCPEACW
CEMTRAL COMPUTER a0 3010 c ACCPEACW
FIRE CMTL SYSTEM 4500 3010 C ACCPEACW
DATA DISPL & CMTLS a0 3010 c ACCPEACW
RECOMM EQUIP 7800 3010 C ACCPEACW
AUTO FLT COMTROLS 207 AF ACWE 3010 C ACCPEACW

PR-?, 26 January 2010
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Example (cont)

® Use Function MatDECVal to retrieve weight data and multiply it

by the average cost/pound on a different row

WEBS/CES Description lgﬁul‘ngg égﬁtrr::;r];th‘:’:fceriagmt?a Approp | Unique ID | Point Estimate I:ﬂheat?;c? Equation ¢ Throughput

* DEC Example

Aircraft Mavigation Weight {using Standard Unique ID) 300.000 * C MNavEqp ACWW

Aircraft Mavigation Weight {using MatDecVal) 4 300.000 * C MatDecWVal{[@ACEqp, VAL, @ACW)

Aircraft Equipment Weights 157,500.000 *
AIRFRAME 1 3010 50.000.000 * C MatDecVal[@ACEqp. IVAL, @ACWL) * ACCPS
PROPULSION P 3010 12.500.000 * C MatDecVal[@ACEqp. IVAL, @ACWI) * ACCPS
COMMADENT 3 3010 5000000 * C MatDecVall@ACEqp. IVAL, @ACWL) * ACCPS
MNAVIGATION/GUIDANCE 4 3010 15.000.000 * C MatDecVal[@ACEqp, IVAL, @ACWL) * ACCPS
CENTRAL COMPUTER 5 3010 2.500.000 C MatDecVal[@ACEqp, IVAL, @ACWL) * ACCPS
FIRE CMTL SYSTEM B 3010 22.500.000* C MatDecVal[@ACEqp. IVAL, @ACWL) * ACCPS
DATA DISPL & CHTLS T 3010 2.500.000 * C MatDecVal[@ACEqp. IVAL, @ACWI) * ACCPS
RECONM EQUIP B 3010 37.500.000 * C MatDecVall@ACEqp. IVAL, @ACWL) * ACCPS
AUTO FLT CONTROLS 9 3010 10.000.000 * C MatDecVal[@ACEqp, IVAL, @ACWL) * ACCPS

Aircraft Average Cost/Pound 30100 ACCP3 5 50.000 * a0

Aircraft Equipment Data ACEqgp 5 157.500.000 *
AIRFRAME 1000 3010 AR § 50.000.000 C ACCPS ACWY
PROPULSION 25 % AF ACWE 3010 § 12 500000 * C ACCPS ACWE
COMM/IDENT 10 F AFACWE 3010 5 5,000.000* C ACCPS ACW
MAVIGATION/GUIDANCE 3000 3010 MavEqgp 5 15.000.000 * C ACCPS ACWY
CENTRAL COMPUTER 500 3010 $ 2,500,000 * C ACCPS ACW!
FIRE CMTL SYSTEM 4500 3010 § 22500000~ C ACCPS ACWY
DATA DISPL & CNTLS 500 3010 5 2,500.000 * C ACCPS ACWE
RECONM EQUIP 7500 3010 $ 37.500.000 * C ACCPS ACW!
AUTO FLT CONTROLS 20 % AFACWE 3010 §10.,000.000 * C ACCPS ACW
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