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Abstract

» This presentation will define matrices and explain
each of the functions available within ACE. It will also
demonstrate with specific examples how matrix

functions save time and row space in estimates.
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Detine

» A matrix is a set of numbers laid out in tabular form'
» Laid out in Yearly Phasing Workscreen!

» Two different types':
Year dependent (e.g., Buy Quantity)
Non-year dependent (e.g., component configuration data)

4 I: “Working with Data Tables in your ACE Model” ACEIT 301 Advanced Functions and
Estimate Logic, Tecolote Research, Inc Jan 2009



Purpose

» Using matrices...
saves rows
decreases number of Unique IDs

saves time?
flexible, data is easily modified
scalable, easy to increase/decrease the size of matrix

repeatable, can use same equation on multiple rows

organizes data

5 2: “Working with Data Tables in your ACE Model” ACEIT 301 Advanced Functions and
Estimate Logic, Tecolote Research, Inc Jan 2009



Matrix Functions in ACE?S

MatColCol( Num_Rows, @FiscalYr_Matrix,
@Constant_Matrix, Col )
MatColRow( N_Rows, @Quantity, @Config, Row )

MatColTot( N_Rows, @Vector, @Matrix, Col )
MatTotTot( N_Rows, @Vector|, @Vector?, ...)

MatColDot( Num_Rows, Index|, @Varl, Index2,

@Var2, ...)
MatDecVal( @Matrix, Index, @DECId )

MatDot( N_Rows, Typel, Index|, @Varl,Type2,
Index2, @Var2,...)

MatVal( @Matrix, Row, Col )

Multiply two columns of equal length together.

Multiply a column by a row of equal dimension.

Multiply a column times a column of estimate
totals. Both are of equal dimension.

Multiply two columns of estimate totals of equal
length together.

Multiply a user specified number of columns of
equal length together.

Select a value from a given DEC row in a
matrix.

Multiply a user specified number of rows or
columns together.

Select a value from a given location in a matrix.

3: ACE Help,August 2012



Matrix Functions in ACE#

: Multiply FY columns by a Multiply More than 2
Multiply Vectors Single Column or Row Row/Column Combinations

MatTotTot() MatColCol() MatColDot()
MatColTot() MatColRow() MatDot()
»7  4"Module I1"Working with Data Tables in your ACE Model,” ACEIT 201 7.2 Training,

Tecolote Research, Inc., Sept 2010, ACEIT 201 72 Student Guide Sept 2010.docx



My Perspective

» Cost and Systems Analysis Office

» Typically Acquisition Category (ACAT) lll programs
<$140M RDTE or <$660M Proc

» Certain estimating/info gathering methods repeat from
program to program

» Advanced ACE modeler; Novice matrix functions

» Fantastic functions, increase capability tremendously



Examples

» Schedule Example of a Set
MatColTot( N_Rows, @ Vector, @Matrix, Col)

» Military Personnel Costs Example of an Outfit
MatVal( @Matrix, Row, Col )



Schedule Example

» Set Schedule

PM Provides excel table
format with a multiplier that
determines the gty per unit

Fed by the Combat Developer
based on their mission and unit
requirements, where the
multiplier may be different in
each unit’s case.

CPD =) Excel= ACE

Non-year associated
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2 Total
3 Command A 1 0 0 1 20 0O 0
4 Command B 3 2 1 6 20 0O 0
5 Command C 12 20 3 35 20 0 0
6 Command D 55 80 30 165 86 0 0
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Schedule Example
» MatColTot( N_Rows, @Vector, @Matrix, Col)

This function performs a vector multiplication for a column by
column calculation. It returns the product of a column vector

with a column in another matrix.

¥ Set - Schedules.aceit - Yearly Phasing (BY20125M)
wBs/icEs | Phasi uniave o | Y. | FY | FY  chedulesaceit -Methodology (BV20125M)
Description ng | YNIQUEIL 1 9012 | 2013 | 2014 T : = -
bothe - WBS/CES Unique ID | _ Point '| Equation /
372 Active| NG| AR Description E |- Estimate | 2%! Throughput
373 | Set Distribution Set_Matrix : o
374 CommandA : - 0 O "set set_Vector . [Multiplier]
375 | CommandB : 3 2 17 Command A 20+ c 20
376 Command C 1 12 20 3 Command B 20* C 20
77 Command D | 55 80 30 Command C 0% 20
378 | CompanyA : 3 B 18 Command D 86* C 86
379  CompanyB : H 10 8 Companya 100* C 100
380 Comparny C I 34 5 1 Company B 0* C a0
381 Company D I 100 2 2 Company C 3+ C 3
382 Company E I 55 2 2 Company D 3+ ¢ 3
4 1 | =
C E 3* C 3
\Methodology}\‘r'earl}r Phasing Jz(ﬁ\.ll Columns;" ompany

| il_\l;\dethadalagy;.{\‘early Phasing}(ﬁ.ll Columns,"'




Schedule Example

¥ Set - Schedules.aceit - Methodology (BY20125M)

Point

Estimate |SiNg
et

WBS/CES Description Unique 1D Equation / Throughput

-

Set- Total 33,031.000 *

set-Active Set_Active_Qty 717* C MATCOLTOT(9, @Set_Vector, @Set_Matrix, 1)
Set-Mational Guard Set NG_Qty 10,247 * C MATCOLTOT(S, @5et_Vector, @5et_Matrix, 2)
Set-Army Reserve Set_AR_QOty 4,595* C MATCOLTOT(9, @Set_Vector, @Set_Matrix, 3)

1 |

Methodology},{‘f‘early Phasing}{ﬁ.ll Columns‘.ﬂ'{

¥ Set - Schedules.aceit - Yearly Phasing (BY20125M)
WBS/CES  |Phasi Uniaue I | Y. | FY | FY | - Schedules.aceit - Methodology (BV20125M)
Description | Nd a 2012 | 2013 | 2014 - - — -
Hethe _ WBSICES . Point | Ph| Equation/|F
372 Active] NG| AR Description | E[F Unique ID | eqtimate | asi Throughput| 3
373 Set Distribution Set_Matrix S no
374 Command A | 1 0 0 7
375 | C dB I 3 2 , 8 et Set_Vector * [Multiplier]
omman R
+
376 Command C | 12 20 3 9_ Command A 20 C 20
*
37T Command D | 55 20 30 D_ Command B 20 C 20
*
378 Company A | 5 25 16 1_ Command C 20 C 20
379 Company B | 25 10 8 2_ Command D 86* C a6
380 Company C 1 34 5 1/ 3 | CompanyA 100* C 100
381 Company D 1 100 2 2 4_ Company B an* a0
382 Company E 1 55 2 2 5_ Company C 3% 3
< | [ | o] Company D 3* C 3
Methodology}\‘f'early Phasing ,{AII Columns/ 7 Company E 3= c 3

Ll

I 2 I Methodology,(‘f‘early Phasing/(AII Columns/




Schedule

¥ Set - Schedules.aceit - Methodaology (BY20125M)

ixample

(2

Ph

260

|

I

. . Point '"|  Equation/ |Fiscz
WBS/CES Description E Unique ID Estimate |851| Throughput | Year
ac it - Yearly Phasing (BY201
253  *Quantity Inputs *Qtylnputs| ceit - Yearly Phasing (BY20125M)
Phasi
254 - . FY FY FY FY
255 CES Description unﬁ‘ Unigue 1D 2012 | 2013 | 2014 | 201¢
_ F=iaalal
956 ProSch Set-Total ProSch_Set Total 21,959 * Y Inputs *Qtylnputs
257 ProSch Set-Active ProSch_Set_Active 7,117* % Set_Active_Qty
258 ProSch Set-Mational Guard ProSch_Set NG 10,247* % Set NG_Qty _
259 | ProSch Set-Army Reserve Prosch_Set AR 4,595* 9%  Set AR Qty et-Total ProSch_Set_Total
260 Set-Active % ProSch_Set_Active 100
a/ L Set-National Guard % ProSch_Set NG 100
Methodology/(‘f‘early Phasing,(AlI Columns/’
o Set-Army Reserve % ProSch_Set AR 100

Methodologyk‘f’early Phasing,{AlI Columnsf

» Turn the Qty Into a Production Schedule

Non-year associated equation into production schedule

Set was small enough to purchase several thousand in one year



Military Personnel Cost Example
» MatVal( @Matrix, Row, Column)

This function returns a value from a given location in a matrix.

» Program uses an average of Military Occupational
Specialty (MOS) costs

multiple users, unspecified distribution
Army Military-Civilian Cost System (AMCOS)



Military Personnel Cost Example

¥ Outfits Personnel.aceit - Yearly Phasing (BY20125M)

» (Avg (MatVal( @Matrix, Row,

Ph
WBSI/CES Description iil Unique ID Fy 2012 | FY 2013 | FY 2014 C0|umn)) % AMCOS Correction *
626 P Inp
T*AMCC}S MP Inputs (Avg) Active NG AR TYtOBY * ManYear * OperSCh
628 31B MilPers 31B . .
629 Pay and Allowances | 75000 10000 2000 AMCOS CorreCtlon- $ UnltS
| 830 | MPATraining I 1500 1000 1200 TY to BY- Inflation
631 PCS | 4000
632 | OMA&Other ! 5000 2000 1000 Man Year- % hours/year
633 31D MilPers_31D
634 Pay and Allowances 1 50000 12000 10000 OPerSCh' # OUtﬁts Per )’eal"
635 MPA Training | 5000 100 100
636 PCS 1 4000
W OMA & Other | 16000 100 150
L Gu:[?l;: Per:q:r:nn_logy (BY20125M) Hmere -
WBSICES Description Ue“;g” . :t?n',l";t . ;}St: Equation / Throughput '_
99 P DIR DED MP$  $521.600 * “F L
100 CREW- QUTHIT S 476.331 *
. CREW- ACTIVE $382.026* F (AVG [MAT\iAL[@MiIPersjiB, 1,1) ), (MATVAL(@MilPers_31D, 1, 1) ), (MATVAL(@MilPers_311A,1,1) ) ) )
AMCOS_S_Correction * TYTOBY(MPA, 2012, FYBY) * Qutfit_ManYear * OperSch_Outfit_Active
g CREW NATIONAL GUARD $69.868 * F (AVG( [MATVALi@MiIPers_BiB, 1,2)), (MATVAL(@MilPers_31D, 1, 2) ), (MATVAL(@MilPers_311A,1,2))) )
AMCOS_S_Correction * TYTOBY(MPA, 2012, FYBY) * Outfit_ManYear * OperSch_Outfit_ NG
103 CREW ARMY RESERVE $24.436* F (AVG( (MATVAL(@MilPers_31B, 1, 3) ), (MATVAL(@MilPers_31D, 1, 3) ), (MATVAL(@MilPers_311A, 1, 3)) )}

* AMCOS5_S_Correction * TYTOBY(MPA, 2012, FYBY) * Qutfit_ManYear * OperSch_Outfit_AR

< |

L

| r

Methodology,(‘f’early Phasing,{f-\ll Cc:»lumns,:‘r
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Military Personnel Cost Example
Improvements to Come

» AMCOS database for personnel costs
Query by categories to narrow results
Multiple queries for one MOS

Tedious
Colors, formats, craziness

A lot of manipulation

Improvement:
» Joint Integrated Analysis Tools (JIAT) and AMCOS inputs

JIAT new method — in beta form
Cuts query time- one query instead of three



Military Personnel Cost Example
Improvements to Come

¥ Outfits Personnel.aceit - Vearly Phasing (BY20125M)

Ph
Data Query Inputs = WBSICES Description | agi|  Unique D | FY 2012 | FY 2013 | FY 2014 | F
Inputs 626 PInp e
Mame Yalue 627  *AMCOS MP Inputs (Avg) Active NG AR
1 PayPlan Active Enlisted v = 628 318 MilPers_318
2 Summary Pay and Allowances, PCS, and Training v 629 Payand Allowances ! 75000 10000 8000
630 | MPATraining | 1500 1000 1200
3 faroup 88 : TRANSPORTATION v T
4 Sub Group 88k - MOTOR TRAMSPORT OPERATOR v 631 e : oo
632 = OMA & Other | 5000 2000 1000
5 e ALL 4 633 31D MilPers 31D
6 [Category SUM v 634 | Payand Allowances 1 90000 12000 10000
7 Element AR v 635 | MPATraining | 5000 100 100
2 Locality £ 636 PCS 1 4000
o larea /8 637 | OMA & Other | 16000 100 150
638 311A MilPers_311A
639 Pay and Allowances | 140000 15000 17000
- 640 | MPATraining | 100 3000 4000
641 pCS | 4000
Run O Ca |
o 642 | OMA & Other | 5000 2000 1100
4 — 11
& Mathodﬂlﬂgy)\‘fearly Phasing £ All Cﬂlumns/
A C D E F G | H | J K L
1 Query Inputs Query Results
2 Name Value Summary APPN Category Element Year E1 E2 E3 E4
3 PayPlan Active Enlisted Pay and Allowances MPATOTAL SUM SUM 2012 30,000.00 45,00000 5000000 55,000
T Summary Pay and Allowances, PCS, and Training PCS MPA TOTAL SUM SUmM 2012 300 150 300 500
5 Group 88 : TRANSPORTATION Training MPA TOTAL SUM SUM 2012 4.000.00 2.000.00 2.200.00 2,600
TSub Groug 88M : MOTOR TRANSPORT OPERATOR  Training OMA TOTAL SUM SUM 2012 5,500.00 3,000.00 2.900.00 4 000
7 APPN ALL Training Other TOTAL SUM sUmM 2012 4,100.00 3,500.00 3,000.00 3,200
g Category SUM




Summary

» Using matrices...
saves rows
decreases number of Unique IDs

saves time (Tecolote Research Jan 2009)
flexible, data is easily modified
scalable, easy to increase/decrease the size of matrix

repeatable, can use same equation on multiple rows

organizes data

» Site by Site Wizard
» Capabilities with JIAT and AMCOS



Information Sources

» Training Class/Materials
» ACE Help

» ACE Example Files

» ACE POC
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Thank you

Questions!
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