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LADOTD PMS Software (dTIMS)

• Managing LADOTD Pavement Management Data since 1993

• Updating to full enterprise wide web-based asset management system

• Functionality is available to integrate ESRI Roads and Highways with 
dTIMS BA

• Allows users to maintain their transportation network definition within 
dTIMS allowing users to adjust the road network for changes in 
alignments, changes in jurisdiction, changes in measurement accuracy 
and other changes that effect the underling data
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Presentation Notes
LADOTD has been using dTIMS since 1993 to manage our PM Data. We are upgrading to the latest web version which has functionality to integrate with ESRI Roads and Highways.  



ESRI Roads and Highways

• Used to effectively manage Authoritative highway network definition

• Allows agency to maintain the official highway network definition and 
any location reference systems that are used by the agency to manage 
data

• Rule-based location management is used to define how events on the 
network change with changes to the roadway network
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ESRI Roads and Highways was pushed by the head of our office (Jason Chapman) to manage LADOTD location reference system.



Why Integrate the LADOT-PMS Software with Road 
and Highways Software (LADOT-GIS)?

• Reduce time maintaining and managing the PMS data whenever network 
changes occur.

• The data would always be up-to-date with the current definition of the highway 
network.

• Exposes PMS data to more users through the web server and mapping services 
to the rest of the department
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Thus, he was all for integrating our Pavement Management System with Roads and Highways to reduce time for maintaining and managing the PMS whenever network changes occur, keeping all data collected by our section up to date with the current definition of the highway network, and being able to expose all PM data shown along with all the other Department of Transportation data. Envisioning all of LADOTD being referenced to the same location method on maps. 



• DOTD’s existing dTIMS Version 8 database will be upgraded to the latest
web version of dTIMS which will include Business Analytics (BA) and
Business Intelligence (BI) modules.

Business Analytics is a decision support tool to aid in making consistent, 
accurate, and informed decisions concerning the life cycle of pavement 
management which includes plans for future maintenance, prediction of 
sustainability costs and cost estimates relative to maintaining a certain 
pavement management level.

Business Intelligence is a dashboard tool that enables increased productivity 
and increased data sharing between departments. 

INTRODUCTION

Presenter
Presentation Notes
LADOTD has a contract with Deighton Associates to update DTIM from Version 8 to DTIMS BA and BI. BA is the life cycle cost and BI the dashboard tool.



• Deploy the reports in DOTD’s server environment and to perform user
testing of the reports on-site at DOTD.

• Establishing a connection between dTIMS and DOTD’s Esri’s Roads and
Highways integration. The major benefit of this task will be the use of one
authoritative LRS for both Roads and Highways in dTIMS, allowing all
highway network changes to be done in a GIS environment that dTIMS
consumes as needed.

UPCOMING CHANGES TO dTIMS AT DOTD IN 
2018-19
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This gives you an idea of what the project is all about.



Send a copy of LADOTD’s latest version of DTIMS 8

• Before sending, remove all un-needed perspectives:
– Sections Imported to merge Friction Texture data with Friction Skid data for

LSU Student
– Health Index perspectives to import Treatment data to set ages and update

Treatment History Perspective
– Lafayette University Sections researching Treatment Life
– Perspectives added to use our quarterly Lettings to commit Treatments
– Removed out dated Surface Type Log

WHAT IS THE FIRST ACTIVITY?

Send a copy of the Regression Utility Created by Deighton in 2012, since it will be
updated in the project.
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After project started, the first thing asked for LADOTD to do was to send the latest version of DTIMS 8 and remove any un-needed perspectives, filters, formula, etc. Send a copy of last working Regression Utility.



DECISION TO MAKE

I was asked which of the perspectives can be pooled from other LADOTD databases 
in ROADS and HIGHWAYS.

Bridge_Analysis
BRIDGE_RECALL
CSECT_MANUAL
GEOGRAPHIC_FEATURES
RIGHTSIZE_SECTIONS
SURFACE_TYPE_LOG

Presenter
Presentation Notes
After Deighton received the database, they asked which perspectives that should be able to be linked to another LADOTD database are listed. A perspective setup to Bridge Management, Location of Bridges, Control Section Manual for our latest description of roads, Geographic Features for locations where our routes intersect. A list of sections that are eligible to be given to the city called our Right Sizing Program, and our surface type log which tracks changes in pavement type, pavement widths, etc.



DECISION TO MAKE
I also decided to remove the assets collected in 2011 that were in DTIMS because 
they were already in ROADS and HIGHWAYS under surface type log data set.

STL_CURBS
STL_CURB_LEFT
STL_GRADE
STL_HORIZONTAL_CURVE
STL_INTERSECTIONS
STL_LADOTD_POINT_ASSETS
STL_LADOTD_POINT_ASSETS_LEFT
STL_LANE_WIDTH
STL_LANES_NUMBER
STL_MEDIANS
STL_ON_ROUTE_PARKING

STL_PAVEMENT_TYPE
STL_POSTED_SPEED
STL_RAIL_ROAD_CROSSING
STL_SHOULDERS
STL_SIDEWALKS_AND_RAMPS
STL_SIDEWALKS_AND_RAMPS_LEFT
STL_SIGHT_DISTANCE
STL_SPEED_LIMIT_SIGNS
STL_TERRAIN_TYPE
STL_TOLLS_CTL_ISSUES
STL_TURN_LANES
STL_VERTICAL_CURVES
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Presentation Notes
I do not plan on bring in assets collected in 2011 because they should have been loaded in to our Surface Type Log or Highway Needs which should have more up to date information.  So, these perspective will be removed.



DECISION TO MAKE

Option 1- Make DTIMS the main source where data is stored and thus where you 
make changes to the Location method when LADOTD adds, gives a road to a city or 
municipality or changes route. This would mean most probably getting a list of 
changes from Road and Highways and manually changing the locations like I 
currently do now.  Advantage, I am already familiar with this process.

Option 2- Make ROADS and HIGHWAYS the main source where data is stored and 
thus be where changes to Location method when LADOTD adds, gives a road to a 
city or municipality or changes route. This would mean in theory, that ROADS and 
HIGHWAYS would automatically make those changes for you. 

Presenter
Presentation Notes
Next I had a web meeting with Deighton in which I need to pick between two options. What option did we pick? We picked to store all historic data in ROADS and HIGHWAYS and have the current collection cycle and analysis set in DTIMS.



FIRST PROBLEM AFTER DECISION

ROADS and HIGHWAYS basemap starting date is 2017 which means that LADOTD 
needed to go through the manual process of converting all sections from 2014 to 
2017 locations for every historic perspective.

The first step was to compare a Control Section Manual from 2014 to the Control 
Section Manual of today.
• If the length of a Control changed by more than 0.30 of a mile, review the 

Control
• If the begin or end description changed, review
• If the route changed from one name to another

Presenter
Presentation Notes
The problem we ran in to is that the data in DTIMS before 2015 was based on 2014 locations and the ROADS and HIGHWAYS is based on 2017 locations. Because of a program called RIGHTSIZING where we transfer state road in good condition to the cities in exchange we give them credits to spend on roads, their was a lot have sections that were changed over the last 3 years. 



LRS_ID_2014 FROM_2014 TO_2014 LENGTH_2014
030-32-1-010 0 0.9024 0.9024
030-32-1-010 0.9024 3.6479 2.7455

LRS_ID_2017 FROM_2017 TO_2017 LENGTH_2017
117201037503691010 0 0.9024 0.9024
030-32-1-010 0 2.7455 2.7455

Location 2014 Location 2017
EXAMPLE 1
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The next few slides will be some of what we found when reviewing sections. In 2014, when we collected data it was located on a state road. Now, the first 0.9 miles is located on a city street and the rest remains LADOTD’S.



LRS_ID_2017 FROM_2017 TO_2017 LENGTH_2017
125901543403691010 0 1.81 1.81
125901042403691010 1.035 1.475 0.44
125902153802991010 0 0.321 0.321
061-04-1-010 0 10.9360 10.9360

LRS_ID_2014 FROM_2014 TO_2014 LENGTH_2014
061-04-1-010 0 1.81 1.8100
061-04-1-010 1.81 2.25 0.4400
061-04-1-010 2.25 2.5710 0.3210
061-04-1-010 2.5710 13.507 10.9360

Location 2014 Location 2017
EXAMPLE 2
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In 2014, it was all one control. Now, the first 2.571 miles have been given to the city on 3 separate city streets the rest is still LADOTD’s.



LRS_ID_2017 FROM_2017 TO_2017 LENGTH_2017
077-05-1-010 0 3.457 3.457
033902188801991010 0 1.829 1.829
077-05-1-010 3.457 6.427 2.97
033901772703691020 0 0.491 0.491

Location 2014 Location 2017

LRS_ID_2014 FROM_2014 TO_2014 LENGTH_2014
077-05-1-010 0 3.457 3.457
077-05-1-010 3.457 5.286 1.829
077-05-1-010 5.286 8.256 2.97
077-05-1-010 8.256 8.747 0.491

EXAMPLE 3
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Presentation Notes
In 2014, all of sections was under one control. Now, the green part LADOTD owns.  The purple and yellow parts of the road the city owns. This is unusual for DOTD to leave a control with a split section but they are suppose to give the rest to the city after the road is brought up to agreed upon standards for transfer. 



LRS_ID_2017 FROM_2017 TO_2017 LENGTH_2017
253-05-1-010 0 1.983 1.983
033906804702991010 2.09 3.246 1.156
033906766802991010 0 0.005 0.005
033906804702991010 3.246 3.374 0.128
033900973203691010 0 0.066 0.066
253-02-1-010 0 5.365 5.365

8.703

Location 2014 Location 2017

LRS_ID_2014 FROM_2014 TO_2014 LENGTH_2014
253-02-1-010 0 1.983 1.983
253-02-1-010 1.983 3.139 1.156
253-02-1-010 3.139 3.144 0.005
253-02-1-010 3.144 3.272 0.128
253-02-1-010 3.272 3.393 0.121
253-02-1-010 3.393 8.758 5.365

8.758

EXAMPLE 4
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In 2014, all of sections was under one control. Now, the 1st 1.983 miles is still remain on control. The red part was added to an existing City LRS_ID but has a gap of 0.005 miles in it that looks like it shouldn’t have been made. Then, highlighted in yellow was added to the beginning of an existing City LRS_ID which doesn’t look correct. This section will be re-evaluated by mapping before importing in to DTIMS. 



Location 2014 Location 2017

LRS_ID_2014 FROM_2014 TO_2014 LENGTH_2014
258-01-1-010 0 5.1913 5.1913
258-01-1-010 5.1913 8.1083 2.9170

LRS_ID_2017 FROM_2017 TO_2017 LENGTH_2017
258-01-1-010 0 5.1913 5.1913
033903558402992001 0 2.917 2.917

EXAMPLE 5
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Presentation Notes
In 2014, all of sections was under one control. Now, the 1st 5.1913 miles in green is still remain on control. The purple part in 2017  was given to City LRS_ID. 



LRS_ID_2017 FROM_2017 TO_2017 LENGTH_2017
117201037503691010 0 0.9024 0.9024
030-32-1-010 0 2.7455 2.7455
125901543403691010 0 1.81 1.81
125901042403691010 1.035 1.475 0.44
125902153802991010 0 0.321 0.321
061-04-1-010 0 10.9360 10.9360
077-05-1-010 0 3.457 3.457
033902188801991010 0 1.829 1.829
077-05-1-010 3.457 6.427 2.97
033901772703691020 0 0.491 0.491
253-05-1-010 0 1.983 1.983
033906804702991010 2.09 3.246 1.156
033906766802991010 0 0.005 0.005
033906804702991010 3.246 3.374 0.128
033900973203691010 0 0.066 0.066
253-02-1-010 0 5.365 5.365
258-01-1-010 0 5.1913 5.1913
033903558402992001 0 2.917 2.917

Location 2014 Location 2017
LRS_ID_2014 FROM_2014 TO_2014 LENGTH_2014
030-32-1-010 0 0.9024 0.9024
030-32-1-010 0.9024 3.6479 2.7455
061-04-1-010 0 1.81 1.8100
061-04-1-010 1.81 2.25 0.4400
061-04-1-010 2.25 2.5710 0.3210
061-04-1-010 2.5710 13.507 10.9360
077-05-1-010 0 3.457 3.457
077-05-1-010 3.457 5.286 1.829
077-05-1-010 5.286 8.256 2.97
077-05-1-010 8.256 8.747 0.491
253-02-1-010 0 1.983 1.983
253-02-1-010 1.983 3.139 1.156
253-02-1-010 3.139 3.144 0.005
253-02-1-010 3.144 3.272 0.128
253-02-1-010 3.272 3.393 0.121
253-02-1-010 3.393 8.758 5.365
258-01-1-010 0 5.1913 5.1913
258-01-1-010 5.1913 8.1083 2.9170
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Presentation Notes
After you create your list of sections that were collected by 2014 locations that have to be converted to the new section for 2017. You will export every section in DTIMS that was collected before 2014 in each perspective in DTIMS.  This is just a small sample of just 5 controls that changed.



LADOTD Perspectives That Needed To Be Exported

CONTROL
FRICTION
FRICTION_HISTORIC
CORE_LOG
GPR
GPR_CORE_VERIFICATION
HEALTH_INDEX
PMS_SECTION_2015
PMS_TENTH_1996
PMS_TENTH_1998
PMS_TENTH_2000

PMS_TENTH_2003
PMS_TENTH_2005
PMS_TENTH_2007
PMS_TENTH_2009
PMS_TENTH_2011
PMS_TENTH_2013
PMS_TENTH_2015
PMS_TREATMENT_HISTORY
PMS_TENTH_IDENTIFY
RWD_COLLECTED
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After you create your list of sections that were collected by 2014 locations that have to be converted to the new section for 2017. You will export every section in DTIMS that was collected before 2014 in each perspective in DTIMS. 



Control Sectioning Exported From Perspective Where The Location Needs 
Conversion

Presenter
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When you export the CONTROL perspective data, you can tell by looking at it you will need updated Road, From, To, From Description, and To Description



CONTROL SECTION PERSPECTIVE (BASE)

EXAMPLE OF LADOTD CONTROL SECTION MANUAL

Control Section District Parish Length Route Limit From Limit To

030-32 62 59 2.746 LA 3124
Bogalusa Corporate Limits (0.146 miles S of 
Pioneer St)

Bogalusa (Jct LA 10, on Richmond St at Louisiana 
Ave W bound)

061-04 61 63 10.937 LA 10 St. Francisville (Jct US 61 SB)
Jackson (E Feliciana Ph Line, W end Thompson 
Creek Br)

077-05 61 17 6.431 LA 73 Acadian Place (Jct US 61 N bound)
Baton Rouge (Jct Local Rd, on Government St at 
East Blvd)

253-02 61 17 5.365 LA 64 Zachary (Jct LA 964) Fred (Jct LA 67, E of Zachary)
LA 42
LA 427
LA 948

253-05 61 17 1.983 LA 64-1 Jct US 61 S Bound (W of Zachary)
Zachary (Jct Local Rd, on E Mt. Pleasant-Zachary 
Rd at Barnett Rd)

Old Jefferson (Jct LA 73, on Highland Rd at 
Jefferson Hwy)

Village of St. George (Jct LA 3246, on Perkins Rd 
at Siegen Ln)

258-01 61 17 5.191
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Presentation Notes
Since we are going to be changing some the CONTROL (base) perspective. I had to lookup or pull the new location information from our Control Section Manual for state routes.



CONTROL SECTION PERSPECTIVE (BASE)
Update the Control Section With New Location Information 
and Description Information from Control Section Manual

Presenter
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Since we are going to be changing some the base perspective. I am still missing location information for the local streets if I’m going to keep the data collected incase the someone from City Government wants any information on roadway.



CONTROL SECTION PERSPECTIVE (BASE)
City Street Name, From Description and To Description

Used ArcGIS basemap from LADOTD Mapping unit for each city street LRS_ID.

Zoom To beginning

Zoom To EndingClick on LRS line and get street name

Presenter
Presentation Notes
Problem was LADOTD mapping unit doesn’t have From and To descriptions on city streets in a file. They only have a basemap file for arcgis. I could auto fill Street name from basemap but not From and To Description. So, I had to zoom in on each map to get from and to descriptions.



EXAMPLE OF LIST OF CITY STREET DESCRIPTION FOUND FROM MAP

CONTROL SECTION PERSPECTIVE (BASE)

Presenter
Presentation Notes
Since we are going to be changing some the base perspective. I had to lookup or pull the new location information from our Control Section Manual for state routes.



CONTROL SECTION PERSPECTIVE (BASE)
Update the Control Section With New Location 

Information and Description Information from Basemap

Increased Text Size to 
30 because street 
names are longer

Presenter
Presentation Notes
Since we are going to be changing some the base perspective. I am still missing location information for the local streets if I’m going to keep the data collected incase the someone from City Government wants any information on roadway.



FRICTION HISTORIC Exported From Repeating Point 
Perspective That Location Needs Conversion

Then, I calculate the From and To based on the information we collected while looking at maps between 
2014 and 2017. 

LRS_ID_2014 FROM_2014 TO_2014 LENGTH_2014
030-32-1-010 0 0.9024 0.9024
030-32-1-010 0.9024 3.6479 2.7455

LRS_ID_2017 FROM_2017 TO_2017 LENGTH_2017
117201037503691010 0 0.9024 0.9024
030-32-1-010 0 2.7455 2.7455

Subtracted 0.9024 from the original From location and LOGMILE fields.

Increase width of CSECT and ROUTE to accommodate CITY LRS and street name

Presenter
Presentation Notes
I will export every section in DTIMS that was collected before 2014 in each perspective in DTIMS and this is another one from the Friction Historic Perspective. The highlighted in light red fields are the fields that would change.



The Process After dTIMS Integration With Roads and Highways

Export Perspectives dTIMS
Roads and Highways

Convert Old Sectioning To New 
Locations using Roads and Highways

Import Sections Back In To 
dTIMS

Collect Distress Data By 
New Sectioning

Import Tenth Distress 
Data dTIMS

Create Analysis Section Perspective 
Based On Same Location Reference 
Pavement Data Collected By

Archive Old Analysis 
Section To Roads and 
Highways

Run Transformations To 
Convert Tenth Data To 
Analysis Sections

Run Budget Analysis For 
Pavement Data Collected

Quality Control 
Check Data

Presenter
Presentation Notes
We are still in the process of updating locations which will be imported back in to DTIMS and thus be ready for ROADS and HIGHWAYS. When we get it in to ROADS and HIGHWAYS by the end of year we hope that the this will be how the process works.



Process Agenda

• Interoperability

• Legacy situation

• Solution Overview – Case Study

• Questions



Interoperability

Authoritative LRS

Presenter
Presentation Notes
In



Interoperability - is the ability for dTIMS to work with other systems 
or products without special effort on the part of the user.

Interoperability

Presenter
Presentation Notes
Interoperability -  is the ability for dTIMS to work with other systems or products without special effort on the part of the user.dTIMS has been built to accommodate highway networks and all the nuances and unique situations that comprise them.  dTIMS is capable of using any Location Reference Method (LRM) that an agency may use such as state log mile, reference post, county log mile, mile post, etc.  The user may switch between one LRM and another at any time.  Data can be imported into the system using any LRM and then displayed, mapped or exported using any other LRM.



dTIMS has the ability to seamlessly connect to an agency’s 
authoritative LRS and GIS system

Authoritative LRS

Presenter
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dTIMS has the ability to seamlessly connect to an agency’s authoritative LRS and GIS system. This will allow data to be synchronized between the two systems behind the scenes. This is a huge step forward from the ETL (export-transform-load) manual process of the past.Can you identify your authoritative LRS in your agency?  Do you have one?�



GIS & Linear referencing Issues

Move to the Enterprise

Standardized Enterprise Reference

Integrated Business Records

Manage Change



GIS & Linear Referencing Issues

• Multiple Networks, Multiple Representation
Mix of Route ID-ing

GIS Keeps Changing

Different Measures/Calibration

Temporality/History

Different Underlying Networks 
(Disconnected)

Delete/Replace Alters Analysis

0

0

2.3

2.3

ID = “  I 010                      0 “

ID = “  I 010                      0 “

Presenter
Presentation Notes
Same route may be called different things by different people in the agencyGIS may change just to clean up operations by the GIS to correct inconsistenciesThe same point in space may have different measures associated with it depending on the data source or the measuring system or units of measureHow are changes managed through timeUnderlying networks (e.g. utilities) may not be connected to the authoritative LRS even though they are within or close to the Right-of-WayA change or delete to the LRS may cause your analysis to suffer if in fact the agency still maintains that piece of the networkOften agencies have Multiple Networks and Multiple Representations of those Networks and it is difficult if not impossible to share data across the networks used by different business owners.



Move to the Enterprise

Presenter
Presentation Notes
Many other business systems are either in or moving to an Enterprise world where sharing and transferring of data is imperative



Standardized Enterprise Reference

• 1 Road, 1 Representation
Route ID (Agency Naming Standard)

Multiple Linear 
Measuring/Referencing System (LRS)

Geographic Length/Calibrated Length

Beginning and Ending Referents & 
Offsets

0

0

2.3

2.3

ID = “  I 010                      0 “

ID = “  I 010                      0 “

Presenter
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Integrate because you want your management system (dTIMS) to use the agency naming standard for route IDs so that consumption and dissemination of data is easierIntegrate because your agency may use multiple LRS (e.g. State Log and County Log) and integrating to the ALRS means that consumption and dissemination of data can happen using any LRMIntegrate because you want to use the same network definition as the ALRS and the geographic length and calibrated length are the same.  This enables accurate mapping of data from the mgt systemIntegrate because you want the ends of a route or section in the mgt system to align or “snap” to the same locations in the geographic worldIdeally – One Road has only One Representation of it in both the GIS and the management system



Integrated Business Records (Events)

• Business Data Tied Together
Established Business Data

• Pavement

• Traffic

• Assets

• Characteristics

Assigned Event Behaviors

0

0

2.3

2.3

ID = “  I 010                      0 “

ID = “  I 010                      0 “

.2 1.6

.2 1.6

Business Data Tied Together

Presenter
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A business record or event is something that is placed on top of the base ALRS.  A piece of data if you will that could be a point or a section.Integrate so that the events, which are first established on the ALRS in GIS can be consumed by the mgt system and their location in space is preserved and the same in the two worlds – GIS and mgt systemIdeally, all the business data for the organization is tied together and easily and unambiguously defined.



Manage Change
• What happens to business data when the underlying route 

network/LRS is changed?
• Change in route measures
• Change in route geometry (shape)
• Retired portions of / complete routes

• Features
• Maintain All Transactions
• Maintain Temporality of Transactions
• Time-Slicing History
• Configure Event Behavior

Presenter
Presentation Notes
Change is a fundamental aspect of any organization, especially highway departments.Routes change all the time, retired (portions of routes or the entire route), realigned (change in their geometry or shape), created, transferred, added to (route measures change), etc.The GIS is a convenient place to orchestrate this change because changes can be done cartographically and geographicallyEsri with Roads & Highways has provided tools to accommodate these changes.Some of the features are to maintain all the transactions that occur today and through time.Ability of slice through time and see how the network looked at various points in timeBe able to configure how events are handled during this changeThe idea is to integrate and not replicate data.



Better Data Management

Seamless User Experience



Better Data Management

• Automated Procedures/Batch Processes
• More Frequent Execution/Updates
• Web Services – Thin Client
• Distributed Data Ownership – Reduced Maintenance
• Access to Other Systems Data

Presenter
Presentation Notes
Benefits of integration include better data management.  This can be accomplished with the following:Automated procedures or batch process on a regular frequency (daily, weekly, monthly, quarterly, yearly whatever makes sense) so that it is not left to a person to remember to manifest the change in all places.If the above is in place, then there is an opportunity to have more frequent updates if necessaryData is transferred using web services which is a service offered by an electronic device to another electronic device.  It allows communicating with each other via the World Wide Web using Web technology such as HTTP allowing seamless machine-to-machine communication.With distributed data ownership, the business owners of the data are then responsible for the maintenance of the data and then the consumers of the data can be assured that the data is more accurate rather than multiple copies of the same data existing in many places.Better data management allows business systems to access data – with proper security – that they might not otherwise have had access to.  E.g. a strategic management system having access to maintenance work ordersAgain, the idea is to integrate and not replicate data.



Seamless User Experience

Before

After

Presenter
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The major benefit of integration is much less time spent on loading data into dTIMS which should provide more time to analyze the data using dTIMS.The existing method of ETL, meant asset managers spent more time managing and working with the LRS and/or the data than they spent managing the asset.The preferred method should allow most of the LRS and data consumption to happen on a frequent basis in an automated or semi-automated way thereby freeing up the asset manager’s time to manage the asset and focus on things such as: deterioration models, treatments, decision trees, analysis results review, etc.



Integration Profile

Roads & Highways Basic Concepts

R&H External System Integration



Integration Profile

Geodatabase

Business systems

Rules define how 
events are updated

LRS Editor
LRS Change

Web services 
communicate the last 
synchronization date

Web services communicate 
route and measure changes 

to business records

All edit activities are 
time stamped and 

stored

Presenter
Presentation Notes
The process of integration involves the creation of an integration profile which looks like this figure.  It consists of:A geodatabase which houses the network definition and the route layout configuration.  This is where the LRS changes take place and all the agency business rules are defined on how events are updated as the LRS changesAll edit activities are time stamped when a change takes place so that time slicing can take place if desiredThe business system is any system that interacts and is integrated to the LRS – such as any management system like dTIMS.Changes from the LRS are communicated to the business system using web services and only inform the business system of changes that have taken place since the last synchronization.Web services are used to communicate LRS changes (route and measure changes) to the business records or events that exist on the LRS so that they are updated as the underlying network changes.In this graphic, there is a two-way communication link between the business system and the geodatabase.  This may exist for the business data but not necessarily for the LRS changes, that is, may not want the business system to affect changes to the LRS.



Roads & Highways Basic Concepts

Presenter
Presentation Notes
The concepts in R&H are similar to the concepts in dTIMS and this is what makes the integration so streamlined.R&H has a table of routes that uniquely identifies the name of the route.  dTIMS has a similar table.R&H has a concept and table – the centerline sequence table - for the sequencing the portions of a route so that there is an order of how the routes are configured geographically as you traverse the route from one end to another.  dTIMS has a similar concept and table.R&H has a centerline table to manage the geographic location of a route’s centerline in space.  dTIMS has a similar table.Finally, R&H has a calibration point table to allow unique calibration points and their measures to be stored.  These points are the anchors along a route to help fix it in space and they are the ones that would need to move as edits are made to a route.  dTIMS has a similar table of reference points that it manages for the same purpose.



R&H External System Integration
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The process for the integration to R&H between dTIMS is shown here and captured in these 5 steps”The routes are modified in the GIS.A notification is sent to the external system informing it that a change has been made.  The external system can be set up to react to this change right away – if that is the process that has been set up – or the change can be queued.The external system – again at a frequency defined by the business rules – calls the Esri Relocate Events Service. This service lists changes that have been made to event record measures during a period of time. External systems can use this information at regular intervals to sync themselves to route edits in the Roads and Highways network.  This tool can be invoked at intervals to sync up your external system with the LRS changes.The Relocate Events Service returns updates to the measures – again only from the time of the last synchronization.The external system then performs whatever updates are required based on the type of edits performed.



R&H REST Services



Indiana Department of Transportation

Challenges

Enterprise Integration Service



INDOT Case Study - Overview

Services:
1. Develop integration path between R&H and 

dTIMS so both applications use the same LRS.

2. Build on the LRS integration to allow dTIMS to 
consume data directly from R&H or any other 
external data warehouse built on the same 
LRS. This reduces the need to import data 
directly into dTIMS.

3. Allow dTIMS to push data directly back to R&H 
reducing the need to export data directly from 
dTIMS.

Software:
1. Integration service (workflows and 

execution requests).

2. dTIMS Business Analytics

The case study consists of two main components: services and software.  
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Presentation Notes
The INDOT project is one where dTIMS and R&H will be integrated.  There are two main components: services and software.Services:As described earlier, an integration path is being developed between R&H and dTIMS for the LRS.  That is, dTIMS will consume the LRS from R&H as well as changes that are made.Data will be consumed from both R&H and the INDOT data warehouse to pull data into dTIMS for both pavement and bridge management purposes.  This should free up the asset managers’ time to focus on managing their asset rather than managing the LRS and the data.Data from dTIMS will be pushed back to either R&H or the data warehouse.  This data will be the bridge and pavement construction program as well as any data that is calculated within dTIMS that may need to published elsewhere, such as the Bridge Quality Index.Software:dTIMS BA will have the integration service built within it to allow this integration to occur.The service will consist of a number of workflows and execution requests.



Challenges

1. Data Size
• Number or records
• One Location

2. Time
• Import and export
• Load then error check

3. System of Record
• Multiple copies of same data
• Updating data
• How do you update in other systems

4. Working with External Data
• Spatial vs Linear
• Dynamic Segmentation

5. Temporal Network Definition
• Same network at different times
• Same storage for spatial and linear data

6. Enterprise Integration
• Need dTIMS features
• Central Data Repository
• Need better reporting

Presenter
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Some of the challenges that this integration is trying to alleviate are:The size of data and only having data in one location, that is, integrate don’t replicate. INDOT’s Pathways data collection for one year consists of 250,000 data recordsThe time required to load the management system with data can be onerous some times.Knowing what is the system of record is very important.  If there is one authoritative system of record, it is very easy to know where to go for the definitive answer.  The problem is when there isn’t one.The goal is to be able to seamlessly move between different network LRS (Spatial and Linear) and make working with external data easier and more transparent.If two systems are using the same network definition at different times, then data cannot be moved between the two systems. Users need the ability to select a temporal network definition.There is a definite need to supply data and functionality from dTIMS to other systems through web services.  Most agencies, and INDOT is moving towards this, there is a growing need for a centralized data repository.



INDOT Data Workflow
Pavement Events:

• Inventory
• Condition
• Surface Contracts
• SPMS
• Intersections
• Etc.
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• Etc.

Proposed Data Flow for INDOT dTIMS / Roads & Highways Integration
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Enterprise Integration Service

Presenter
Presentation Notes
Deighton developed an Enterprise Integration Service that enabled the dTIMS business users to schedule periodic LRS updates from Esri’s Roads and Highways.  Deighton proposed that the “periodic” updates be done in three distinct steps: first would be on demand or as needed, second would be automatic, that is, when LRS changes have been posted in Roads and Highways then those are automatically pushed into dTIMS and the third step would be scheduled updates at whatever frequency INDOT decides or determines best fits with their business model.



Data Processing Workflow
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Enterprise Integration Service-Execution Requests
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Presentation Notes
The Enterprise Integration Service consists of execution requests and workflows.  This is an example of execution requests for a bridge configuration, county information configuration and traffic sections and data configuration.



Enterprise Integration Service-Event Configuration
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This is an example of an inventory section and data configuration where the data source is identified as well as the data target – in this case, a dTIMS table called Func_Class.



Enterprise Integration Service – Workflow

Presenter
Presentation Notes
This is an example of a workflow.  A workflow offers added functionality in that logic can be applied to either run or not run a specific activity based on logic, e.g. an If-Then-Else logic.  An execution request is more sequential but offers added functionality in that it can be scheduled and notifications can be sent when it is complete.



Concluding Remarks

• LADOTD expects to save a substantial amount of time required to load their 
Pavement Management system

• This savings in time will allow us to spend more time on model development 
and QA/QC of our data

• Having an authoritative system of record for the LRS and corresponding data 
means there is less ambiguity regarding where the most current network and 
data definition resides

• I hope this presentation gives you an idea of what you as a DOTD might have 
to do to get ready for a Roads and Highways and the advantages linking your 
PMS Software with Road and Highways.

Presenter
Presentation Notes
LADOTD has been using dTIMS since 1993 to manage our PM Data. We are upgrading to the latest web version which has functionality to integrate with ESRI Roads and Highways.  



Thank You!

Christophe Fillastre, LADOTD Gary Ruck, P. Eng., PMP
Pavement Management Engineer Director of Business Development
Christophe.Fillastre@la.gov Deighton Associates Ltd

gary.ruck@deighton.com
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