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REMOTE ATTENDEES
WEB ACCESS: https://goo.gl/FpQWey

ACCESS CODE: 621 050 375

AUDIO CONNECTION: (510) 338-9438

Send discussion question to info@digonsystems.com

FEBRUARY 7TH, 2018 | San Antonio Texas

Welcome to the

Interactive Reporting

Presented by Matthew Walters & Kurt Sorensen

Showcase consoles like Tableau and Microsoft Power BI that can interact with 
BUILDER data to provide powerful visualization and analysis. Insight also to be 
provided on the direction of interactive reporting for the Enterprise SMS.
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Data Analytics Needs

© 2018 DIGON Systems. All Rights Reserved. 3

• Standard reports have limited sorting 
and filtering

• Custom reports are fixed displays

• Outside data sources add huge value

• Users want interactive consoles

Tableau - with GIS

© 2018 DIGON Systems. All Rights Reserved. 4
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Power BI – Online Dashboard

© 2018 DIGON Systems. All Rights Reserved. 5

Historical Tracking Needs

• BUILDER has a great “mind” for predicting the future but limited “memory” 
of the past

• People are looking for BUILDER to answer more than just what are my 
future investment needs.  These questions require BUILDER to remember 
about sections that have been deleted and the history of key performance 
metrics.

© 2018 DIGON Systems. All Rights Reserved. 6
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Data Warehouse Trends

© 2018 DIGON Systems. All Rights Reserved. 7

The Possibilities of Memory

• What questions would you ask if BUILDER had a full section history?

• How could you shape policy if you could create compelling visuals?

• How much could be saved by identifying trends early?

© 2018 DIGON Systems. All Rights Reserved. 8
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CERL Power BI Example

© 2018 DIGON Systems. All Rights Reserved. 9

CERL Power BI Example

© 2018 DIGON Systems. All Rights Reserved. 1 0
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CERL Power BI Example

© 2018 DIGON Systems. All Rights Reserved. 1 1

CERL Power BI Example

© 2018 DIGON Systems. All Rights Reserved. 1 2
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BUILDER Release Cycle 
Update

Presented by Matthew Walters 

Presentation to share progress on new work on bug fixes, speed optimization 
and product enhancements.

BUILDER Software Updates

• Bug Fix Contract
• BUILDER Features from Working 

Committee Priority List
• Database Optimization
• Custom Report Contract (Currently 

USAF only Task Order)
• HelpDesk Contract
• Software development/stabilization 

Coordination

1 4
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BUILDER Software Updates

• Objective: Formal contracting method of 
eliminating defects from BUILDER SMS

• Format: Various sizes of “Bugs” based on 
the level of effort for resolution

• (14) Host of known issues named initially
• (23) Ability to later name defects in the 

different level of effort categories
• This ability to buy defect remediation time 

up front will greatly increase our 
response time for resolving software 
defects

1 5

BUILDER Named Bug List

• Component Section Cost Book Edits
• Work Plan Delete All Items for Site
• BRED Images with Blank Titles
• Site PRV Calculation
• Work Plan Export
• Export Scenarios Analysis Grid to Excel
• Organization Work Items
• Functionality Attachments File Types
• Scenario Error Reporting
• Work Plan Prioritization
• Distress Survey Resetting to Low
• Add Section Name to Work Item Details
• Local/Select Inventory Unlock
• Warranty in Effect Indicator

1 6
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BUILDER Features Contract

• Subject improvements derived from 
the BUILDER Working Committee 
priority rankings

• In priority order sought to contract for 
features that were achievable within 
the funding amount allocated for such 
work

1 7

BUILDER Feature List

• Inventory Improvement Package

• Update Scenarios to Support POM

• Scenarios Trust Previous Fiscal Years

• Custom Report User Interface 
(PowerBI) Design – not a completed 
solution, but a design spec.

1 8
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Database Optimization Contract

• Contract to remediate BUILDER Database 
performance issues exposed by increased 
data volume

• Heavy documentation required to provide 
lessons learned guide for application within 
ESMS

1 9

Custom Report Contract

• Various classifications of Reports based on 
the level of effort to create and/or modify 
an existing report

• Initially reports purchased for contractor to 
develop as defined by AFCEC/CERL

2 0
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Software Development Coordination

• Senior federal computer science resource 
taking on all development oversight

• Pushing consistency throughout 
development cycle (code branching strategy 
through production deployment)

• Integrated automated testing in build 
process

• Bottom line objectives: more stable releases 
of BUILDER, predictable release contents, 
and eliminate quality regression

2 1

BUILDER Release Schedule

• 3.3.14 – February 2018 - Security Patch
• 3.4 – May 2018

• Service Life Book Improvements
• Revised Data Structure for Cost Storage
• Component-Section Status Field
• Custom Configuration of Building Templates
• Building Summary Screen Additions and Alterations
• Local/Selective Inventory Unlock
• Scenarios Trust Previous Fiscal Years
• Export Scenario Analysis Grid to Excel
• Functionality Attachments File Types (PDF)
• Add Section Name to Work Item Details
• Organization Work Items
• Warranty in Effect Indicator
• Work Plan Delete All Items for Site
• Scenario Error Reporting
• Work Plan Prioritization (all years)

• 3.5 – Fall 2018
• Remaining Features selected by federal BUILDER Working Committee
• Additional Software Defect Fixes

2 2
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Next Round of BUILDER 
Development

• New list of proposed improvements to 
BUILDER for Fed Working Group to 
rank/prioritize

• Fed only web-meeting proposed following 
BUILDER Summit and feature list review 
window

• Service/Agency reps provide ranking input
• BUILDER Working Committee Chair to 

tabulate, sort, and distribute
• Improvements contracted for development 

in priority order subject to available funds

2 3

Sustainment Lessons 
Learned

Presented by Kurt Sorensen

Many users are transitioning from initial implementation to sustainment of the 
system. Representatives will share key learnings and areas of challenge.
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USDA: Missing Work Items

• When running work plans for the next fiscal year, the FCI improved without 
users modifying work items on a building

• We had to solve the problem of missing work items because the work 
configuration had not changed

© 2018 DIGON Systems. All Rights Reserved. 2 5

The Problem

USDA: Missing Work Items

© 2018 DIGON Systems. All Rights Reserved. 2 6

Work Logic

CSCI < 
Standard

ReplaceRSL < 
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USDA: Missing Work Items

© 2018 DIGON Systems. All Rights Reserved. 2 7
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© 2018 DIGON Systems. All Rights Reserved. 2 8
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DHA: Fiscal Year Roll-Over

Problem: Work Item Status Lost after FY Change

• Assessment complete and Scenarios are used to create work plans

• Sustainment effort required teams to update work item status to get accurate FCI 
values

• After Oct 1, the “Copy Current FY Work Items” did not see the 2017 status updates

© 2018 DIGON Systems. All Rights Reserved. 2 9

Work Item Status Impact on FCI

Not Included in FCI

• Funded
• Budgeted
• Funded (Service Call)
• Funded (Special Project)
• In Progress
• In Design
• Complete

-- closes out work item 

• Awaiting Funds
• Canceled
• Deferred
• On hold
• Awaiting Funds (Special Project)
• Awaiting Contract Award

© 2018 DIGON Systems. All Rights Reserved. 3 0

Included in FCI
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CERL SMS Study Update

Mike Grussing

PRV Adjustments

Facility PRV adjustment

Idea:

Even across facilities in the same facility analysis category (FAC), differences exist in design and layout, 
materials, and complexity

These differences can drive variations in replacement cost not captured by current models

Can we use BUILDER data to adjust for these variations?

3 2
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Facility Condition Index

3 3

Work Needs

– Bottom up calculation:  Sum of 
Component Repair/Replace work Items

– Based on Component inventory for a 
specific facility

PRV

– Macro-level planning metric:  Based on 
broad facility category type and size

– Not intended for individual facilities

FCI = 100 x (1 – Work Needs / PRV)

Plant Replacement Value (UFC 3-701)

3 4

Plant Replacement Value = 

Facility Quantity 

x Replacement Unit Cost (based on FAC)

x Area Cost Factor (varies based on geographic location)

x Historical Records Adjustment (1.05 if historic facility)

x Planning and Design Factor (1.13 medical/1.09 otherwise)

x SIOH Factor (1.057 CONUS/1.065 OCONUS)

x Contingency factor (1.05)
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Replacement Unit Costs

3 5

Thought experiment…

3 6

• Bldg 1: 56,000 SF General Purpose 
Simulator Fac. (FAC 2111) 

• RUC = $302.00/SF
• PRV = $17 M
• CRV = $10 M
• BCI = 90
• Work Needs = $1M
• FCI = 94

• Bldg 2:  56,000 SF General Purpose 
Simulator Fac. (FAC 2111) 

• RUC = $302.00/SF
• PRV = $17 M
• CRV = $25 M
• BCI = 90
• Work Needs = $2.5M
• FCI = 85
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Facility Specific PRV Adjustment

3 7

1. Distribute overall Facility PRV to each system (B10, B20, D30, etc.)

a) Use characteristic system percentages from UFC 3-730

b) Results in System Replacement Value (SRV)

2. Adjust SRV for each system using the total Component Replacement Value (CRV) BUILDER inventory.

a) Set maximum adjustment thresholds based on standard deviation from DOD Guidance Unit Cost

b) Results in Adjusted System Replacement Value (SRVa) 

3. Sum SRVa across all building systems to calculate Adjusted Plant Replacement Value (PRVa)

PRV Allocation to System Level
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Example…

124k SF Maintenance Hangar:
Guidance Unit Cost = $260/SF, GUC Standard Deviation = +-18%
PRV = $32,240,000, PRVa = $30,389,440

System Description % PRV SRV Sum CRV Delta SRVa

A10 Foundation 8% $2,579,200 $2,000,000 -22% $2,114,944 

B10 Superstructure 9% $2,901,600 $3,000,000 3% $3,000,000 

B20 Exterior Enclosure 14% $4,513,600 $3,800,000 -16% $3,800,000 

B30 Roofing 8% $2,579,200 $3,000,000 16% $3,000,000 

C10 Interior Construction 8% $2,579,200 $2,100,000 -19% $2,114,944 

C20 Stairs 4% $1,289,600 $800,000 -38% $1,057,472 

C30 Interior Finishes 12% $3,868,800 $4,000,000 3% $4,000,000 

D10 Conveying 0% $0 $0 0% $0 

D20 Plumbing 11% $3,546,400 $3,500,000 -1% $3,500,000 

D30 HVAC 13% $4,191,200 $3,200,000 -24% $3,436,784 

D40 Fire Protection 5% $1,612,000 $1,200,000 -26% $1,321,840 

D50 Electrical 8% $2,579,200 $3,500,000 36% $3,043,456 

PRVa = $30,389,440 
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Additional Considerations

• If a building system is not applicable, value is excluded from PRVa

• Example: D30 HVAC in an unheated warehouse
• Denoted if entire system is removed from BUILDER inventory

• If system is present, but not inventoried in BUILDER, value IS included in 
PRVa

• Includes partially inventoried systems

What if a system is not inventoried in BUILDER?

Proposed BUILDER Output
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CERL SMS Study Update

Mike Grussing

Layaway Economic Analysis

Facility Layaway Analysis

GAO-11-814, “EXCESS FACILITIES”: the GAO recommended that the Department develop strategies and 
measures to enhance the management of excess facilities.

• The Objective:  Use data from BUILDER SMS to help identify the best course of action for excess 
facilities (continue to use, layaway, demolish/replace)

• Approach:  Incorporate past layaway economic analysis logic into Excel-based scenario module 
for integration with BUILDER Platform
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Legacy LEA Tool

LEA Process

Step 1
•Describe initial operating conditions (location, [economic] environment, facilities)
•Facility information includes renovation, env. remediation, preservation, accessibility issues

STEP 2
•Review and edit facility cost factors (e.g. repairs, energy, layaway expenses, env. remediation)

STEP 3
•Define different alternatives for the facilities being considered (operate, lay away, demolish)

STEP 4
•View analysis reports for the alternatives under consideration
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Facility Info (From BUILDER)

Basic Info Example Value Builder Link

Category Code 13120 Facility.CategoryCode_Link

Exterior Wall Type Brick Component Type

Roof Surface Type Shingle - Asphalt Component Type

Superstructure Type Unreinforced Masonry Facility.BuildingType_Link

Construction Year 1990 Facility.YearConstructed

Gross Area (SF) 1000 Facility.Quantity

Number Floors 1 Facility.Bldg_NO_Floors

Current Condition 81 Facility.BCI*

Percent Occupied 50%

Comments Facility.Bldg_Comments

Facility Condition

System Renovation %

Substructure 0

Superstructure 0

Roofing 100

Exterior Closure 25

Interior Construction 25

Interior Finishes 50

Plumbing 10

HVAC 10

Electrical 10

Equipment

Conveying Systems 10
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Compliance Issues

• Asbestos:  Exterior/Structure, Interior Finishes, HVAC/Plumbing
• Lead Hazards:  HVAC/Plumbing, Exterior/Structure, Interior Finishes
• Accessibility:  Install/Modify Ramps, Elevator, Lift, Enlarge Entrance, 

Restroom Remodeling
• Seismic:  Rehabilitation for life safety
• Underground Storage Tanks

Cost Factors
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• Cost Escalation (Construction, 
Energy)

• Discount Rate
• OH&P
• Energy Factors
• Climate Zone
• Energy Cost Consumption ($/SF)
• Inactive Bldg. Energy 

Consumption (%)

Basic Assumptions

Cost Factors

Facility Information
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Cost Factors

Analysis and Output

Reports
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Visualizing Alternatives

Reactivation Scenarios
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CERL SMS Study Update

Mike Grussing

SMS Analyses for other Domains

Current SMS coverage

• Buildings
• Pavements
• Railroads
• Fuels Distribution (In Development)
• Utilities (In Development)

• Water
• Electrical
• Sewer
• Storm Water
• Gas
• Thermal

5 8
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Other Domains

• Structures – Towers, Fences, Pavilions, Monuments, Bridges)
• Grounds – (Ranges, Athletic Fields, Golf Course)
• Water Resources – Wharfs, Piers, Locks, Dams, Flood Control Structures)
• Waste Disposal – Incinerators, Landfills, Recycling Facilities
• Land – (FACs 91xx)

5 9

FAC Analysis

© 2018 DIGON Systems. All Rights Reserved. 6 0
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CERL Hot Seat

Presented by CERL

Come prepared with questions as we put a panel of BUILDER experts on the 
hot seat for 30 minutes of Q&A.

Catalog Update 
Approaches

Presented by Matthew Walters, Kurt Sorensen, and Gordian

All metrics in BUILDER are based on the catalog of available items. This talk 
will showcase some short and long-term approaches to improving the costs 
and service life in BUILDER.
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BUILDER Catalog

DLA Research
Ft. Worth district has updated the catalog for DLA based on data available

© 2018 DIGON Systems. All Rights Reserved. 6 3

NNSA Solution
Linking catalog to RS Means Assembly value for automated annual updates.
Longer discussion during the FM Workshop (9:15 on Friday)

Other Efforts
Tri-Services Cost Bureau
DHA – Contracted for new medical – specific items
ARS – Contractor reviewing work items after every site assessment for items needing updates

Tools Update

Presented by Matthew Walters & Kurt Sorensen

A quick overview of the CERL and commercially available tools related to 
BUILDER. This will also include a handout of some new Custom Reports that 
can be added to any server.
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CERL SMS Help Desk

6 5

• Available to Federal Customers via MIPR 
to CERL

• Pricing based on user base and level of 
support requested

Cost Modifiers

Adders and Multipliers at the Site, Complex, Building, System, Component, 
Section

© 2018 DIGON Systems. All Rights Reserved. 6 6
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CERL Tools

EquipMapper

Modifies BRED files with linked 
spreadsheets for inventory and 
inspection data.

© 2018 DIGON Systems. All Rights Reserved. 6 7

Data Link

Requires a direct database 
connection to edit fields allowing 
users to modify the catalog.

CERL Tools

© 2018 DIGON Systems. All Rights Reserved. 6 8

Data Link

Requires a direct database 
connection to edit fields allowing 
users to modify the catalog.
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Available Custom Reports

QA Review
This report is a comprehensive Section‐level report that contains Asset‐level data, Section Inventory
data, Inspection data from the latest inspection, relevant Section‐level metrics calculated by BUILDER,
current year work items, and space to put reviewer comments and action items.

© 2018 DIGON Systems. All Rights Reserved. 6 9

Audit
This report provides a list of the day, time, and description of specific actions that have been performed
in BUILDER. This can provide valuable visibility into a user action history between a specific date range.

Scenario Summary
This report shows work summary requirements related to a Scenario, including the costs, Condition
Index, Functionality Index, Performance Index, and Facility Condition Index projected for each year by
Building over the life of the selected Scenario. There is also a tab that lists every Work Item as well as
tabs for each Building that show the projected Condition Index trend line for every Section.

New Custom Report - Catalog

This report provides a list of all Sections and their Sub‐Components, Unit of Measure, Design Life, and
Unit Cost, as well as any Cost Multipliers and the number of times used.  One version has all variables and 
another is formatted for printing.

© 2018 DIGON Systems. All Rights Reserved. 7 0
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SPIRE

Simplifies and Augments the BUILDER API for system and batch integration

© 2018 DIGON Systems. All Rights Reserved. 7 1

Reference Materials

An Assessment Manual has been published offering a deep level of 
consistency. The document will be reviewed with highlights on content.
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Standardization

•ACSIM (AMRY) Funded Implementation Guide
•NOT a Guide Strictly for AE Contracts 

•CERL Contracted/HDR Executed
•Intent was to Incorporate ALL Lessons Learned

•Critique/Review by Committee
•Great Baseline Document but…

•Some May Disagree about Minutiae
•Look at Overall Intent to Standardize
•NOT Intended to Supersede SOW

© 2018 DIGON Systems. All Rights Reserved. 7 3

© 2018 DIGON Systems. All Rights Reserved. 7 4
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© 2018 DIGON Systems. All Rights Reserved. 7 5

© 2018 DIGON Systems. All Rights Reserved. 7 6
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© 2018 DIGON Systems. All Rights Reserved. 7 7

© 2018 DIGON Systems. All Rights Reserved. 7 8



2/12/2018

40

© 2018 DIGON Systems. All Rights Reserved. 7 9

© 2018 DIGON Systems. All Rights Reserved. 8 0
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© 2018 DIGON Systems. All Rights Reserved. 8 1

© 2018 DIGON Systems. All Rights Reserved. 8 2
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Standardization

•US Army Inventory & Assessment Guide
•“US Army”
•“Guide”

•NOT Intended to Supersede Contract SOW
•Truly a “Living Document”
•Focus ONLY on Inventory & Assessment

•Presume Later Versions to Come…

© 2018 DIGON Systems. All Rights Reserved. 8 3

Enterprise SMS Update

Presented by Matthew Walters

CERL will showcase the progress on Utilities SMS and speak to the progress 
on the full implementation of BUILDER on the new platform.
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Development Philosophy

8 5

• Common software architecture to accommodate all current SMS domains (buildings, 
rail, pavements, utilities, fuels)

• Abstract design to allow for rapid expansion to account for new domains
• All work completed on shared platform usable by every ESMS Domain

Software Architecture 

8 6

• Layered Architecture separates database, business processes, communication 
pieces between those, and the application presentation from one another

• Limits fragility between changes in layers
• Increased flexibility for future changes (ex. New presentation layer; smartphone app)



2/12/2018

44

Machine Interfaces

8 7

• Web-based Application Programming Interface (API) for populating data from other 
systems

• Real Property databases
• GIS databases 
• Computerized Maintenance Management Systems (CMMS)
• Building Information Models (BIM)
• Cost Estimation Sources
• Data Visualization tools
• Third party data collection tools

Why does ESMS matter?

8 8

• Single, flexible, modern platform for SMS
• Current applications showing age both aesthetically and technologically
• Provides a new framework for advanced data analytics, prediction, and optimization
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Column One Headline

Utilities Assets
Primary Funding Sponsor: Air Force Civil 
Engineer Center
FY18 Development Contracts Underway
• Work Analysis Engine – Metric based Work 

Item generation for Enterprise SMS
• Work Planning User Interface – GUI for user 

creation of Work Plans and user selection of 
configured settings for Work Plan execution

• Power BI integration into the ESMS Web 
platform

• Microsoft PowerBI Example

Primary Funding Sponsor: Defense 
Logistics Agency (DLA)

FY18 Development Contract Underway
• Database Schema Update and 

Performance Improvements
• User Interface Maturation

• Work Item Workflow Processing
• ESMS Tablet GIS Selector

• Distress Surveys in Desktop/Tablet
• Inspection Schedules (Rudimentary Initial 

Capability)

Fuels Assets

8 9

ESMS: Three Waves of Progress…

9 0

• ESMS Core Framework
• Tablet Platform
• Desktop Platform
• Web Platform
• Planning Study Support
• Direct Rating (CI)
• Functional Assessment (FI)
• Business Intelligence Dashboard
• Document Management
• Map Displays

• Deficiency Analysis plus the 
following additional capabilities:

• Inspection Schedules
• RMMR Data
• Component Lifecycle Data
• Component Cost Factors
• Distress Surveys
• Long-term Work Plans
• API Gateway
• FCI

Deficiency Analysis
Wave I

Component Analysis
Wave II

• Component Analysis plus the 
following additional capabilities:

• Defect Surveys with work actions
• Work Plan Optimization
• Portfolio Business Intelligence

Systems Analysis
Wave III

2019 2023 2025
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Enterprise SMS Upcoming Milestones

9 1

• Initial Long Range Work Planning in ESMS Fall 2018
• PowerBI integration into ESMS Fall 2018
• Refactored Tablet Form Factor
• Web-Based Configuration Manager
• DLA Pilot Project Planning Studies at Fort Hood, Fairchild AFB, and NAS Pensacola 

in Summer 2018
• Six-week training session for 60+ DLA Users
• FY18 DLA funding documents in process for mobile app development

Thank You

Please send feedback and future discussions to:  
info@digonsystems.com

SEE YOU NEXT YEAR!


