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IntroductionIntroduction
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The Army’s Cost Estimating Challenge
The logistics of accessing estimating resources can be a 

challenging task.  You must work through several hurdles:

Knowing that the data and models exist, 

Knowing where data and models are stored, 

Getting access to the resources, 

Understanding how to extract the data or interact with the 

resources, and 

Reformatting the information so that it can be integrated 

into an estimate or analysis. 
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The Army’s Cost Estimating Solution
The Joint Integrated Analysis Tool (JIAT) is a web-based application 

that provides access to capability, performance, and operations and 

support databases and provides links to, cost estimating tools, 

engineering design models, and modeling and simulation tools.

JIAT is administered by the Office of the Deputy Assistant Secretary 

of the Army – Cost & Economics (ODASA-CE) and Tecolote 

Research, Inc.

This presentation shows how you can use JIAT to overcome the 

aforementioned challenges and perform your daily estimating and 

analysis work efficiently and from a broader variety of sources.
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Three Challenges When Performing 
an Estimate or Analysis Task
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Workstation

JIAT Server

Current JIAT Components

JIAT Client 
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Inputs

Outputs
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External 
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Excel Provider**

**Price H and Excel Provider are under development at the time of publication

ACE Provider
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Databases

CER Libraries

Tools

Provider Types

* Currently only one sample ACDB database is hosted
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JIAT Provides Access to Multiple 
Databases
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JIAT Provides Access to Multiple 
Model Providers

Approved For Public Release 9

Presented at the 2010 ISPA/SCEA Joint Annual Conference and Training Workshop - www.iceaaonline.com



Connect to JIAT in Two Ways:
Web Browser and Clients

Approved For Public Release

JIAT uses a common interface to display information

JIAT Web Browser 
https://jiat.awps.army.mil

JIAT Clients 
Excel and Others
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JIAT Use CaseJIAT Use Case
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Utilizing JIAT to Cross Check an Estimate

Approved For Public Release

Our task is to cross check an estimate for a helicopter 
program.

The system capabilities of the helicopter are that it:
Will be man-operated (controlled by a person),
Can be deployed, and
Must provide ground support.

To create an estimate or cross check one, analysts pull 
information together from a variety of sources.  

This presentation shows an example of how JIAT can help 
cross check an estimate.  The cross check analysis is hosted in 
Excel.  In addition, we show how working with this information 
in Excel can expand your analysis capabilities to include 
allowing you to perform portfolio analysis.       
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Example Helicopter Estimate
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The task is to cross check the results of this Life Cycle Cost Estimate
Costs in BY2009 $M
WBS Total Prior 2014 2015 2016 2017 2018 2019 To Complete
ARMY CES (AIRCRAFT) $13,149.461 $258.716 $318.260 $280.831 $449.399 $429.512 $429.802 $453.981 $10,528.960
    RDT&E FUNDED ELEMENTS $445.109 $258.716 $107.876 $60.426 $2.727 $4.374 $5.139 $3.730 $2.121
        Block 1 $429.182 $258.716 $107.876 $60.426 $2.163
        Block 2 $15.927 $0.564 $4.374 $5.139 $3.730 $2.121
    PROCUREMENT FUNDED ELEMENTS $4,270.902 $210.383 $220.405 $432.120 $396.014 $375.828 $361.967 $2,274.185
        NON-RECURRING PROD $12.261 $0.608 $0.637 $1.240 $1.136 $1.078 $1.038 $6.524
        RECURRING PRODUCTION $3,955.025 $196.161 $205.506 $399.852 $366.442 $347.763 $334.937 $2,104.363
        ENGINEERING CHANGES $54.975 $2.727 $2.857 $5.558 $5.094 $4.834 $4.656 $29.251
        SYSTEMS ENGINEERING/MGMT $183.513 $9.102 $9.535 $18.553 $17.003 $16.136 $15.541 $97.642
        SYSTEMS TEST AND EVAL
        TRAINING $35.991 $1.785 $1.870 $3.639 $3.335 $3.165 $3.048 $19.150
        MODIFICATIONS $29.138 $3.279 $3.005 $2.852 $2.746 $17.256
        OTHER PROCUREMENT
    MP DIRECT FUNDED ELEMENTS $5,089.939 $6.200 $14.507 $25.050 $46.154 $4,998.028
        CREW $974.985 $1.162 $2.754 $4.776 $8.821 $957.472
        MAINTENANCE (MTOE) $1,297.930 $1.547 $3.667 $6.357 $11.743 $1,274.616
        SYSTEM SPECIFIC SUPPORT $989.421 $1.179 $2.795 $4.846 $8.952 $971.649
        SYSTEMS ENGINEERING/MGMT $4.351 $0.140 $0.140 $0.140 $0.140 $3.790
        REPLACEMENT PERSONNEL $1,823.251 $2.173 $5.151 $8.931 $16.496 $1,790.501
        OTHER MP $0.000 $0.000 $0.000 $0.000 $0.000 $0.000
    OM FUNDED ELEMENTS $3,165.873 $3.798 $8.543 $14.675 $26.948 $3,111.908
        FIELD MAINT CIV LABOR $133.256 $0.159 $0.376 $0.653 $1.206 $130.862
        SYSTEM SPECIFIC BASE OPS $102.710 $0.122 $0.290 $0.503 $0.929 $100.865
        REPL SPARES (REPARABLES) $1,159.145 $1.381 $3.274 $5.678 $10.488 $1,138.324
        REPL REPAIR PARTS (CONS) $411.499 $0.490 $1.162 $2.016 $3.723 $404.107
        PETRO, OIL AND LUB (POL) $246.649 $0.294 $0.697 $1.208 $2.232 $242.218
        END ITEM SUPPLY & MAINT $11.549 $11.549
        TRANSPORTATION $17.281 $0.443 $0.591 $0.886 $1.477 $13.884
        SOFTWARE $65.300 $65.300
        SYSTEM TEST AND EVAL, OPER
        SYSTEMS ENGINEERING/MGMT $256.534 $256.534
        TRAINING $451.020 $0.537 $1.274 $2.209 $4.081 $442.919
        OTHER OM $310.931 $0.370 $0.878 $1.523 $2.813 $305.346
    ARMY WORKING CAPITAL FUND (AWCF) ELEMENT $177.638 $4.555 $6.073 $9.110 $15.183 $142.718
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Notional data
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Items to Cross Check in the Estimate

Approved For Public Release

For this use case we focus on three main areas to cross check the 
results in our estimate.  All this information is gathered using JIAT.

For procurement… determining an analogous Average Unit 
Production Cost and compare it to that calculated from the estimate.  
We use CKB data to perform this check.

For O&M… calculate personnel costs and determine consumable to 
reparable cost factors to cross check the proportions of these items in 
the estimate.  We use AMCOS and OSMIS data to check these items.

For software development… use the estimated lines of code to cross 
check the effort months used the in software development.  We use a 
SEER SEM model to show how to verify this portion of the estimate.
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Cross Check Average Unit 
Production Cost with CKB 

Data  

Cross Check Average Unit 
Production Cost with CKB 

Data  
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Using CKB to Identify Analogous Systems 
and Gather Cost and Technical Data

Approved For Public Release

CKB in JIAT offers four search options:
Program by Capability – obtain a list of programs based on capabilities
Capabilities List by PNO – view a list of all the capabilities of a system
Programmatic Data by PNO – view programmatic data by major phase
Technical parameters by PNO – view technical characteristics

CKB Options in 
JIAT

Determining an analogous 
system provides a starting 
point for all other data 
gathering activities
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Using CKB to Search for Analogous 
Systems

Approved For Public Release

Search for
Systems by Capabilities:
Example - Air, Manned, 
Support, and Ground

• Search CKB database • CKB search results

Six Systems in CKB met 
the search criteria

17
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Use CKB to understand the technical parameters of the analogies
• Search CKB “Technical Parameters by PNO” for each system
• Search results shown are examples of two notional analogous 

helicopter systems 

Notional data

Shows various technical parameters such as:
speed, rotor diameter, rate of climb, length, 

height, weight, etc.

The technical parameters can be compared for 
all the analogous systems; this information can 

be used to develop CERs
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Use CKB to understand the programmatic data of the analogies
• Search CKB “Programmatic Data by PNO” for each system
• Search results shown are examples of two notional analogous 

helicopter systems 

Notional data

Shows various program data such as:
latest SAR data for RDTE, Procurement, 
MILCON, and O&M costs, plus milestone 

durations, and average unit production costs 

The program data can be compared for all the 
analogous systems; this information can be used 

to develop CERs
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To cross check our example use CKB data to develop CERs
• Compile data from various CKB data queries into one Excel/CO$TAT

worksheet and perform analysis CO$TAT data 
sheet

Pairwise analysis shows 
variable relationships

Developed a CER 
for Average Unit 
Production Cost

Notional data
20
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Hosting the CER in JIAT
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Take any CER and store it in a JIAT CER library for others to search  

Includes CER 
definition and 

statistics

Libraries 
listing

CERs 
listing

Add CER to a library
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Working with JIAT Hosted CERs
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Search for a CER in the JIAT CER libraries

Use the 
CER 

Model 
Runner 
Provider

Search by 
your criteria

Select 
from 

available 
CER list

View CER 
Documentation

Shows CER Create multiple cases

View CER results

Enter inputs

Load and calculate CERs in Excel with your input variables
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Using the JIAT Analysis Information in 
our Cross Check

Approved For Public Release

Results from the helicopter procurement estimate to cross check

Results from an average unit production cost CER developed from 
JIAT hosted data shows the estimate might be low

Costs in BY2009 $M
WBS Total 2011 2012 2013 2014 2015 2016 2017 2018 2019 To Complete
ARMY CES (AIRCRAFT) $13,149.461 $36.914 $101.740 $120.062 $318.260 $280.831 $449.399 $429.512 $429.802 $453.981 $10,528.960
    PROCUREMENT FUNDED ELEMENTS $4,270.902 $210.383 $220.405 $432.120 $396.014 $375.828 $361.967 $2,274.185
Production Quantity 585.0 15.0 20.0 50.0 50.0 50.0 50.0 350.0
Shaft Horsepower (lbs) 1,730.0
Empty Weight (lbs) 15,720.0
Average Unit Production Cost 7.3 14.0 11.0 8.6 7.9 7.5 7.2 n/a

Estimate AUPC = $7.3 M

CER AUPC = $11.7 M
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Cross Check O&M Items 
with AMCOS and OSMIS
Cross Check O&M Items 
with AMCOS and OSMIS
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Obtaining data from the AMCOS Database
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Use AMCOS to assist with estimating personnel costs 

• Search AMCOS enlisted, 
officer, and civilian tables

• Search by cost type, group, sub 
group, and appropriation

25
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AMCOS data query results provided directly in Excel worksheet

Personnel labor 
costs by pay grade

Shows results base 
year

Notional data

26
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Using AMCOS Data to Calculate Manpower
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Link AMCOS rates directly into FTEs per year in Excel worksheet

Rates linked from 
JIAT AMCOS sheet

Notional data
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Using the JIAT Information in our Cross Check
Results from helicopter manpower crew estimate to cross check
Methodology based on cost per flight hour 

Costs in BY2009 $M
WBS Total 2016 2017 2018 2019 2020 2021 2022 2023 To Complete
CREW $974.985 $1.162 $2.754 $4.776 $8.821 $13.140 $17.441 $21.724 $25.988 $879.179

Crew Cost = $974.9 M

Approved For Public Release

Additional manpower FTE matrix was provided
Used AMCOS rates to develop FTEs cost per year

Crew Cost = $974.6 M

Crew cost checks

Notional data
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Gathering Historical Consumable and 
Reparable Costs with OSMIS
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Use the OSMIS Provider to find consumable and reparable costs for 
analogous systems

• Search OSMIS summary 
cost metric data 

• Search by commodity, design series 
(variant), major command of operation, 
years of operation and CONOPS

29
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OSMIS data query results provided directly in Excel worksheet
Shows annual consumable and reparable cost by vehicle operating 
within a specific major command

Shows results by 
year

Notional data

Shows input specifications
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Helicopter Reparable and Consumable costs are shown below – from 
the estimate calculate a factor

Costs in BY2009 $M
WBS Total 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 To Complete
REPL SPARES (REPARABLES) $1,159.145 $1.381 $3.274 $5.678 $10.488 $15.623 $20.736 $25.827 $30.896 $36.290 $42.351 $966.602
REPL REPAIR PARTS (CONS) $411.499 $0.490 $1.162 $2.016 $3.723 $5.546 $7.361 $9.169 $10.968 $12.883 $15.035 $343.146

Factor 0.355 0.355 0.355 0.355 0.355 0.355 0.355 0.355 0.355 0.355 0.355 0.355

Estimated consumables are 
35.5% of repair costs

Use JIAT OSMIS data to cross check consumable and reparable costs 
in the helicopter estimate
Studied factors for five different systems in four different commands 
from 1997 to 2007; 70 data points total (example below of one system 
in one command) 

For 78% of the data points:
factors range 19.5% to  37.9%  

Notional data
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Cross Check Software 
Estimate with SEER SEM 

model

Cross Check Software 
Estimate with SEER SEM 

model
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Run a SEER SEM Model with Your Inputs

Approved For Public Release

Look for a model to estimate software development effort months

• Search a SEER SEM Model 
Provider 

• Select from a list of available models

33
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Software effort months used in the helicopter estimate 

535 effort months in the 
cross check model

Enter your inputs

Use the SEER SEM model to cross check the software effort months
portion in the helicopter estimate

WBS BASELINE
Software New Lines of Code 55,500.0
Software Effort Months 462.5

462 effort months 
in the estimate

Calculate multiple 
cases

Estimate might not have enough effort months when compared to this 
cross check
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Examine Model Results Trends in JIAT Web Browser
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Run on any JIAT hosted model in a batch mode
Run with multiple input variables in a single batch

Enter a list of new 
lines of code 

inputs

Graph the batch results to 
visualize trends

Calculated results 
for all the list 

inputs
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Cross Check Summary
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Used CKB to identify analogous systems and analyzed SAR data to 
develop a CER to cross check the average unit production cost of the 
estimate.

Used AMCOS data to collect officer and enlisted pay rates to calculate 
the manpower cost with an FTE per year matrix and cross check the 
crew manpower cost in the estimate.

Used OSMIS data to study the consumable and reparable costs of 
analogous systems.  Calculated consumable to reparable factors. 
Compared the factors calculated from OSMIS data to the helicopter 
estimate.

Used a SEER SEM flight software model to cross check the software 
effort months used in the software cost of the helicopter estimate. 
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Working with JIAT Data in Excel Provides Benefits

Approved For Public Release

All JIAT data collection worksheets are stored in an Excel file.

All JIAT hosted data is available in an environment that requires little 
additional training to operate.

JIAT Excel worksheets can be updated as the JIAT host data is 
revised.

Excel links and macros can be created to compile the data so that it 
can be analyzed with analysis packages like CO$TAT.

Excel links and macros can be created to integrate data together to 
build cost estimates.

Excel links and macros can be created to perform portfolio analysis.   
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JIAT Supports Portfolio Analysis
Perform quantity “What-if” drills by project
Control what is visible by project, and JIAT user has identical interface 
regardless of model source (Excel, SEER SEM, Price H, database, etc.)

Approved For Public Release

Control dollar type 
and units

Ensure summing consistent 
dollar type and units

Roll up costs from 
any number 

different models
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JIAT’s Continuing Evolution

Approved For Public Release

Adding addition model providers this year
Excel 
Price H

Expanding Calculation Capabilities
Calculate models with Risk

Creating CER Libraries and adding CERs with documentation

Integrating engineering design tools

Researching potential integration of modeling and simulation tools

Providing JIAT for potential use by Navy, Air Force, and other services’
cost analysts 
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Back upBack up
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Gathering Historical Flying Hour and 
Fuel Costs with FORCES
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Use FORCES to find flying hour and fuel costs for the analogous 
systems

• Search FORCES cost 
factors handbook 

• Search by aircraft, fuel type, and 
equipment (not shown)

41
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FORCES data query results show flying hour costs directly in Excel 
worksheet
Shows various metrics for aircraft

Contractor logistics support 
and fuel costs

Depot maintenance 
costs

Notional data
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FORCES data query results show fuel rates directly in Excel 
worksheet

Fuel Rates by Type

Notional data
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Capabilities Knowledge Base
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The Capabilities Knowledge Base (CKB) was designed and developed 
to facilitate the use of capabilities-based cost estimating. The CKB contains 
data and tools that will aid the analyst and high-level decision maker 
throughout the entire lifecycle of a defense program. 
The CKB contains the cross-service program capability, cost, and 
performance data required to produce cost forecasts within stricter 
timelines. The CKB, which is intended for cross-service and DoD-wide use, 
currently houses over 50,000 data points.
The CKB is the result of an on-going study conducted by the Early Cost 
Team within The Office of the Deputy Assistant Secretary of the Army for 
Cost and Economics (ODASA-CE).
The CKB is currently housed on ODASA-CE‟s Cost & Performance Portal 
(CPP).

Source:  Instructors for Accessing the Capabilities Knowledge Base (CKB )  February 24, 2010  
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Army Manpower Cost System
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AMCOS is available on the OSMIS website at
https://www.osmisweb.army.mil.

AMCOS is an automated tool that helps users estimate the costs associated 
with personnel and personnel requirements for different components, 
grades, and skills.

AMCOS Lite performs quick estimates of military, civilian and the private 
labor market.

The JIAT server contains the most current update of AMCOS Lite rates.

Source: https://www.osmisweb.army.mil
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Operating & Support 
Management Information System
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OSMIS is available at https://www.osmisweb.army.mil
OSMIS is the Army’s VAMOSC system
OSMIS is a historical archive of weapons system data to include:

Class IX Demands
Activity Data (miles/hours)
Parts (NSN Level) & Fuel
Ammunition
Intermediate Maintenance
Depot Maintenance
Year of Manufacture

Source: Army’s VAMOSC Program – Operating and Support Management Information System OSMIS DoDCAS, 20 Feb 2008 
46
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Force & Organization Cost 
Estimating System (FORCES)
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FORCES is available at www.osmisweb.army.mil/forces.
FORCES provides four main tools to Army analysts:

FORCE Cost Model (FCM)
End Strength Cost Model (ESCM)
Army Contingency Cost Model (ACM)
Cost & Factors Handbook (CFH)

Provides a variety of data including OPTEMPO/Cost Factors, Equipment, 
Force Structure, Personnel, Base Operations, Movement, and Indirect 
Training Costs.
Currently only the CFH is available in JIAT. 

Source: www.osmisweb.army.mil/forces/public/whatisforces.htm
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