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The goal of this presentation is to show how 
ODOT has utilized a Computerized 
Maintenance Management System 
(CMMS) to help solve many of the 
problems we face trying to support systems 
that are spread around a mostly rural state.
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Presenter Information

• Team leader for ITS field support and ITS 
application developers.

• 10 years working in ITS, 5 additional years working 
in traffic signals

• Regional ITS Support Build-out: Offices, trucks, 
equipment, spares

• MicroMain Implementation: Review proposals, 
procure, deploy, enhance

• Alternate Network Connectivity –DSL, Cellular, 
WiFi.

• Traffic Signals Integration

Jason Shaddix, ITS Support Lead, Oregon DOT
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ITS Assets

• Field Devices
• Transportation Operations Centers
• Servers
• Systems / Applications
• Traffic Signals
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Oregon ITS in 2000

• 12 cameras in Region 1
• 6 RWIS stations
• 1 camera in Bend
• IT has 1½ FTE committed to ITS
• 5 Servers (RWIS Data Collection)
• 1 Application (SCAN)
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Oregon ITS in 2010
• Total of approx 820 Field devices
• 4 Transportation Operation Centers
• 66 Servers
• 25 Applications
• 256 Cameras
• 98 Variable Message Signs
• 142 Ramp Meters
• 142 Portable Variable Message Signs
• 79 Road Weather Information Systems
• 100 Other devices such as HAR, Weather Warning 

Systems, and Ramp Gates.
• ODOT has 14 FTE committed to ITS Support
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Traffic Signals Integration
• ODOT owns around 1000 traffic signals
• Implementing Adaptive Traffic Control
• Implementing Central Traffic Management
• Approx 30 traffic signals online so far
• 146 planned upgrades & connections this 

year
• Significant changes in support needs
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Weather Stations
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Cameras
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VMS
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Transportation Operations 
Center System
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Region 1 -Portland
ODOT’s Region 1 is mostly urban, including the Portland 

metro area.  Region 1 constitutes approximately 44% of 
the ITS infrastructure in Oregon.  ODOT-owned fiber 
optic communications infrastructure is available on most 
highway systems, and is the primary communications 
method employed.

• 135 Cameras
• 35 Variable Message Signs
• 142 Ramp Meters
• 34 Portable Variable Message Signs
• 14 Road Weather Information Systems
• 3 Other devices such as HAR, Weather Warning 

Systems, and Ramp Gates.
Region 1
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Region 2 -Salem

ODOT’s Region 2 is the second largest area asset-wise, and is 
comprised of mostly rural installations, with a few urban 
systems.

• 40 Cameras
• 15 Variable Message Signs
• 50 Portable Variable Message Signs
• 9 Road Weather Information Systems
• 56 Other devices such as HAR, Weather Warning Systems, 

and Ramp Gates.
Region 2
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Region 3 -Medford
ODOT’s Region 3 ties for the smallest area asset wise, and is 

comprised of mostly rural installations.  Medford is the 
second region to build out and utilize a fiber ring for ITS 
and traffic systems.

• 29 Cameras
• 11 Variable Message Signs
• 19 Portable Variable Message Signs
• 10 Road Weather Information Systems
• 18 Other devices such as HAR, Weather Warning 

Systems, and Ramp Gates.
Region 3
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Region 4 -Bend
ODOT’s Region 4 has the third most ITS assets, and is 

mostly rural.  Region 4 has been a leader in using 
broadband internet connections and implementing 
adaptive traffic control systems.

• 32 Cameras
• 11 Variable Message Signs
• 23 Portable Variable Message Signs
• 37 Road Weather Information Systems
• 7 Other devices such as HAR, Weather Warning Systems, 

and Ramp Gates.
Region 4

2-12



Region 5 -LaGrande
ODOT’s Region 5 is the other area with the fewest ITS 

assets, and is the most rural of all the regions.  No TOC.

• 20 Cameras
• 26 Variable Message Signs
• 16 Portable Variable Message Signs
• 9 Road Weather Information Systems
• 16 Other devices such as HAR, Weather Warning 

Systems, and Ramp Gates.
Region 5
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Field Device Connectivity

• Fiber Optics –ODOT Owned, leased dark 
fiber, bandwidth

• Frame circuits -56K, T1
• Microwave –ODOT owned
• POTS –Dialup
• Leased Lines -Serial
• Cellular –Public, Private
• Broadband –DSL, Cable
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Field Device
Connectivity
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Network Architecture
• Each TOC has head end network gear to catch 

field circuits
• Devices point to their regional TOC
• Redundant (back-up) circuits between TOCs
• All public circuits are firewalled, and terminate 

in a DMZ
• One 3G CDMA Cellular Private Network 

connection, more planned
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Challenges in Asset Management

• Inventory Management
• Preventative Maintenance Scheduling and 

Tracking
• Asset Repair History
• Maintenance Cost Tracking
• Prioritization
• Standards
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Oregon  ITS Support
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Regional Support Distribution
Portland (4 Field) (1 PM/Architect) 

Salem (2 Field) (2 Developers)

Medford (1 Field)

Bend (1 Field)

LaGrande (1 Field)
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ITS Regional Organization 
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• The ITS Support Coordinator performs, 
evaluates, and coordinates projects and 
activities that support operations and 
maintenance of ITS systems.

• Accountable for problem resolution even 
though effecting a solution may require 
action from many support teams.

• Single point of contact for TOC and field 
device issues.

ITS Support Coordinators
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ITS Support Providers

Network

Wireless

Electricians
ITS Unit TAD App Support

Maintenance

TSSU

Contractor/Vendor
IS Computer Security

ITS Support 
Coordinator

IS Server Group

IS Field Support 
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Working Together
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Remote Support

Technicians can access central applications 
from the field or home

• VPN Web Portal with Remote Desktop
• NetMotion
• Verizon Private Network / Gobi
• PDA
• Blackberry
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Whale Web Portal
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Verizon Private Network
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NetMotion

3-10



Statewide After Hours Support
Adherence to standards and using Micromain 

has allowed us to provide statewide after 
hours support

• Micromain is used by all dispatch centers
• Records problems and initiates emergency 

call outs very quickly
• On-Call staff, Support Coordinators, and 

management get auto-notifications
• Emergency notification to On-Call staff 
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Regional Support Challenges
• Work Request Management and Distribution

– Requests: Techs, Dispatch Centers, Business
– Work Flow / Process
– Priority
– Change Notification
– Coordination of Efforts

• Crew Supervision
– Workload Management
– Performance Measures
– Standards Enforcement
– Time Tracking 3-14



MicroMain Overview

ODOT ITS chose MicroMain as its 
Computerized Maintenance Management 
System to solve these asset management and 
support challenges.

ODOT evaluated 21 CMMS Applications, and 
decided on MicroMain based on features, 
standards, cost, and source code ownership.

4-1

Section 4



MicroMain Components
• Server component: SQL database
• Xm Client
• Xm Reports
• Xm Mobile

– Handheld (Win CE or Palm)
– PC

• Xm Web 
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Application Details
• MicroMain Xm Enterprise SQL
• Purchase included source code
• Licenses are concurrent
• All user interfaces connect to central SQL 

DB
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ODOT Server Environment
• ODOT Network Domain
• MS Windows Server 2008 64Bit
• MS SQL Enterprise 2005 (Clustered)

4-4



ODOT PC Environment
• Windows XP Professional, SP3
• MS Office 2003
• MicroMain Xm Client –MS Access
• MicroMain Xm Reports –MS Access
• .Net Web client
• IE Explorer V7
• .Net PDA client
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Xm Client

•Quick Summary
•MS Access
•Linked Tables
•Accidental Changes
•Used by Admin
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Key features
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All detail data for this record
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Un-checking a box hides its tab
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All work requests for this asset
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Creates a clone of this asset
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Brings up tree view of assets
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Filters for what shows in the tree

Area assets used for logical grouping 
where more than one device may be 
located in a particular area

Equipment assets are the assets we count, 
such as field devices and servers

Vehicle assets include Portable VMS and 
bucket trucks

Tree shows parent-child relationship 
within the database, region being the top 
level
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Key feature
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These features not 
available through 
XmWeb



Key feature
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4-20

Estimated time it 
takes to perform task

Task priority

Assign responsibility

This is the only interface to create or edit tasks



Any kind of schedule can be created
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4-22

Displays all assets associated with this task

Date last completed



4-23

Inspection points are added and removed 
from the task here

Points can be added individually or 
by group

Points can be grouped



Key feature
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4-25

Queues tasks Creates work requests from queue
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Xm Reports
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Date range for report data

Report grouping

Reports to run

Next step
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Filters available for report(s)

Next step
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Can export 
reports
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Xm Mobile
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Windows CE
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Xm Web

ODOT has heavily modified the XmWeb 
interface.  It’s now the primary interface used 
by technicians and dispatch operators for:

• Work Requests and Assignments
• Repair and Maintenance Documentation
• Asset Inventory Management
• After Hours Communications and Notification 
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XmWeb Work Requests

• Create Work Requests
• Edit Work Requests
• Search Work Requests for Status
• Labor Entry
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Live Demo XmWeb
Work Requests
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Easy to find:  http://micromain

System login auto populates

Cookies

Check to get an email when the work request is completed
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Select property
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Select asset
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Very long asset names
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Hover-over dots for full asset name
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Already 2 work requests in the system
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Select service
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Emergency request pages 
support personnel

Standard Operating Guideline 
includes supported systems 
and process
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Submits work request

This request will: 
•Send out a notification email  (all 
requests do this)
•Text message on-call staff because 
emergency was selected
•Email the requester when completed 
because the box was checked

5-12



Brings you to this screen

Cumulative filters

If you know the Work Order 
Number you want status on
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Search by property
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Search by assets are limited to 
those in the selected property
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Search by work request status
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Search by labor assignment
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Sort-able column headers
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Click to edit work request
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Technicians update as 
work progresses

Asset can be changed

Newest comments 
append at the top
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Email work request
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Responsibility for the 
work request is set here
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Technicians enter time they 
spend on work here, which 
populates their timesheet

All time spent on this work request shows here
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Used when a part needs to be 
returned for repair

Only shows up if the work 
request is a scheduled 
preventative maintenance task
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New work request is created that includes all 
inspection points with  “Assign WO” checked

WO# would appear here if assigned
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Asset condition rating assessed here Editable
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Preventative maintenance inspection point failure here

Location for any recorded values, i.e. source voltage
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XmWeb Asset Management

• Create New Assets
• Edit Assets
• Searching for Assets
• Asset Parts
• Asset Specifications
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Live Demo XmWeb
Assets
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Wild card search of asset name

Click to view asset

Click to create NEW asset
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Active assets show up in all work 
request drop-downs.  Un-checking  this 
will remove the asset from queries, 
while retaining all the data.
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Asset type can be Equipment, Area, or Vehicle

Parent asset is often an “Area” type asset
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Account is populated with ODOT’s internal 
cost tracking expenditure account numbers, 
which are unique for each asset.  Any work 
requests for this asset will include this account 
number, which is then automatically populated 
on staff timesheets.
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Group is the general classification 
of the device.  Examples: VMS, 
CCTV, RWIS, HAR, Server
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Sub-Group further classifies the 
asset.   If the Group is VMS, we 
still need to know what kind of 
VMS.
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Seasonal Priority is used for 
devices such as mountain pass 
RWIS, that are more important in 
the winter.

Next screen
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Key fields

Asset tag#
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Used to describe they type of bridge, pole, facility

Structure ID is traceable to bridge inspections

Last time a preventative maintenance task was performed
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Links to Google 
Maps, making finding 
assets much simpler

6-12



MicroMain fills this in, 
bringing you to Google 
Maps as seen.
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Next screen
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Specifications are used to track 
data about the asset or 
components of the asset. 

Click here to edit specification
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Make any necessary 
changes, then click 
Save. 

Deletes specification entirely
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Wild card search of specification  name
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Next screen

6-18



Click here to 
edit part

All equipment at a site is tracked 
as a part.  This includes 
electronic equipment, 
mechanical hardware, 
consumables, anything that 
needs to be tracked to an asset.
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Wild card search of parts name

Click here to 
add part to 
asset
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Fill in Qty and any 
comments for the parts, 
then click save
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Next screen
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Preventative maintenance tasks 
assigned to this asset
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Wild card search for task

Click to add task to asset
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Choose a priority, then 
click save to associate the 

task with the asset
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Next Screen

6-26



Asset comments appear on every work 
request for the asset if the box is 
checked.

Works well for noting special circumstances for 
an asset such as difficult parking or access, 
times when the asset is intentionally offline, and 
intermittent construction impacts.
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Next screen
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Project info helps technicians and 
engineers find documents such as plans 
and drawings during construction and 
after.

Link to server location storing plans
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Event log is used as an audit trail for 
changes to the database
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ODOT maintains a full development 
and test environment for MicroMain 
(and other Apps).

6-31



Conclusion

• Challenges Addressed
• Successful Design Decisions
• Areas ODOT Could Improve
• Areas to Avoid
• Lessons Learned
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Challenges Addressed
• Work Flow & Request Process
• Communication of Work Request Status and 

Prioritization
• Coordination of Effort
• Workload Prioritization
• Preventative Maintenance Scheduling and 

Tracking
• Change Notification
• Micromain (and our adherence to standards) 

helps make statewide after hours support 
possible. 7-2



Challenges Addressed

• Asset Inventory Management
• Asset Repair History
• Asset Prioritization
• Asset Condition Rating
• Asset Expenditure Account Tracking
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Successful CMMS Design Decisions

• Very simple, fast Request For Work form
– TOC
– Technicians on the road

• Focusing on benefits to users in requirements 
phase
– Timesheets
– Asset work history 
– Asset info availability

• Naming convention designed for quick 
selection
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Areas of Future Focus / 
Improvement

• Performance Measures
• Maintenance Cost Tracking
• Asset Inventory Detail
• Database Housekeeping
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Areas to Avoid / Pitfalls

• PDA
– Synchronization
– PDA Table updates
– Version conflict with client

• Barcode Reader
– Printing barcodes
– Web form much faster

• Spare Parts Management
– Administration 
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Lessons Learned

• Use the Application’s Business Rules
• Keep Modifications to a Minimum
• Maintain a Separate Test Environment
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MicroMain
Generic 
ODOT Specific Example Template [Required], {Optional}

Site ODOT ODOT [Database Owner]

Property Region Region 1 [Logical Divisions]

Asset (Area) District District 2B [Subdivisions]

Asset (Area)
Field 
Location I-5 @ [Highway Name] @ [Nearest or Monument]

Asset(Equipment) Camera
Camera, I-205 @ , 
Hwy64 MP19.1

[Asset Group], [Hwy Name] [Direction of Traffic Flow] 
@ [Nearest or Monument], {Hwy #}, {Milepoint}

Asset (Vehicle) PVMS
PVMS, RE052900, 
P2-03-02 [Asset Class], [Vehicle ID], [Sign Designation]

Part Part

RWIS, Flash Card, 
6061-4042, 5025 
ESP

[Asset Group], [Part Name], {Manufacturer part#}, 
{Firmware rev}

Naming Convention
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