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Preface

The potential benefits of maintaining an archive of data produced by traffic
management systems are well recognized. This report explores those benefits and
demonstrates that they are achievable.

With that in mind, it is important to note that the prototype developed by this
project represents a proof of concept and not a fully operational system. The
research team hopes that support for statewide implementation of a fully
configured central data warehouse will not be too far in the future.
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Executive Summary
The potential benefits of maintaining an archive of data produced by traffic management systems
are well recognized. The Florida Statewide Intelligent Transportation System Architecture
contains an archived data management subsystem that serves as a central data warehouse. The
Statewide Transportation Engineering Warehouse for Archived Regional Data (STEWARD) will
be the implementation of that feature.

This report documents the development and operation of a prototype for STEWARD as a proof
of concept. It demonstrates that data from regional traffic management centers around the state
can be centrally archived in a practical manner and that a variety of useful reports and other
products can be produced. STEWARD will provide TMC managers, District ITS program
managers, traffic engineers, and management with the following useful functions:

e ldentify detector malfunctions
Provide calibration guidance for detectors
Perform quality assessment data reliability tests on data
Provide daily performance measures for system, and statewide performance measures
Facilitate periodic reporting requirements
Provide data for research and special studies

The effort described in this report has concentrated on the SunGuide traffic sensor subsystem
(TSS) and the travel time subsystem (TVT). The SunGuide-generated archive data from
Interstate 95 in District 2 has been used as a model for this development. Other SunGuide TMCs
will be added as the archive data become available. The District 2 system is configured with
approximately 450 detectors at 120 RTMS detection stations covering a 25 mile section of the
freeway. Other systems in Districts 4, 5, 6 and 7 are now being configured for STEWARD.

Configuring the STEWARD Facility ¥
Data §
The archived data are stored in comma- J
delimited flat files, with each file representing il
a 24 hour day. Assimilation of the data into o I
the STEWARD database involves the addition ;

of several data items that relate the individual ~—
detectors to the system in which they are - { i
located. In addition, the STEWARD database Uy

& RTNS 355037

includes the results of some analyses that . e

. . SunGuide Detectors .
aggregate certain measures over periods on 1-95 in District 2 .
ranging from 15 to 60 minutes. '.»'

As a part of the proof of concept, STEWARD

can supply data to support FDOT efforts to develop a framework for reporting travel time
reliability on arterials. In addition to supporting the specific study, it is anticipated that
STEWARD will continue to supply travel time reliability data for long term monitoring and
reporting.



The STEWARD TSS Database

The STEWARD database contains the TSS data representing all days at all stations from all
TMCs. The SunGuide raw data archive contains one record for each lane for each 20 second
polling interval. To streamline the processing and retrieval, the STEWARD data base contains
one record per station representing all of the lanes at that station. The values contained in the
STEWARD database represent the 20 second archived data values accumulated over periods of
5, 15 and 60 minutes.

TSS Report Generation

Reports are generated from the TSS data at the detector, station and system levels. Station level
reports require additional facility information indicating how the lane detectors are grouped into
stations. System level reports require information on the location (milepost) of each station. All
of this information is contained in the facility configuration databases that must be developed for
each TMC. The following reports are produced at the detector level.

1. Maximum Flow Rates: A very high flow rate (e.g., greater than 2400 vph in any lane)
could be an indication of a detector calibration problem.

2. Effective Vehicle Lengths: The effective vehicle length is defined as the combined length
of the vehicle plus the length of the detection zone. It may be calculated from the
volume, speed and occupancy values for each time interval. The consistency of effective
vehicle length provides another quality assessment indicator.

3. Lane Volume Balance: The lane volume balance is expressed as the ratio of the highest to
lowest lane volume at each station. If all lane volumes at a given station were identical,
then the lane balance value would be 1.0. During periods of moderately heavy flow, lane
balance values above 1.5 might indicate detection problems unless a reasonable
explanation can be found.

The following reports are produced at the system level:

1. Volume map: A table is produced with the stations arranged in geographical order
showing all freeway and ramp volumes for the period.

2. Input/Output balance: Another table is produced showing the total volume entering and
leaving each link in the system. Over reasonable time periods, an unbalance between
inputs and outputs would suggest volume counting errors unless (as is the case in District
2) there are entrance or exit ramps without detectors.

In addition to the volume analysis tables, several operational performance measures are
generated, including:
1. Vehicle Miles of Travel (VMT): This is a measure of productivity of the freeway,
typically accrued over a peak period or longer.
2. Vehicle Hours of Travel Time (VHTT): This is the accumulated travel time of all vehicles
in the system over the analysis period.
3. Average speed: A figure representing the average speed of all vehicles in the system is
computed by dividing the VMT by the VHTT.
4. Delay: There are several definitions of delay, each with its own method of computation.
For a freeway system, the most appropriate delay measure is obtained by subtracting the
VHTT that would have accrued at some desired speed from the measured VHTT. The
result is expressed in vehicle hours of delay.



5. Kinetic Energy: Kinetic energy is proportional to the product of speed and volume.
Higher values of kinetic energy are obtained when heavy volumes are carried at high
speeds. For this reason, Kinetic energy has been suggested as the “bottom line”
performance indicator for a freeway facility. It has also been suggested that high values
of kinetic energy could be associated with safety hazards. This measure is produced to
support future research.

6. Level of Service (LOS): By the Highway Capacity Manual definition, the LOS on a
freeway is expressed in terms of the density of traffic. Traffic density may be estimated
by dividing volume by speed. So, with the available data, we can estimate the LOS on
each freeway segment during each period. LOS reports are generated for each segment
indicating the proportion of time that the LOS exceeded each of the letter grades.

The STEWARD TVT Database

District 2 has established approximately 30 travel time links. The one minute travel times for
each link are accumulated and grouped into 5, 15 and 60 minute intervals. Other districts are
configuring their systems now

In addition to the estimated travel times, three performance measures derived from the travel
times are contained in the database:

e Congestion Delay: based on a travel time index of 1.5. The travel time index is defined as
the ratio of the actual travel time to the travel time at the free flow speed. The unit of
measurement is “accumulated minutes of delay.”

e On Time Delay: referenced to a travel speed of 10 mph below the speed limit. This
threshold has been specified for purposes of travel time reliability reporting in Florida. The
unit of measurement is also “accumulated minutes of delay.”

e Percent of on-time trips: defined as the percent of trips that were made at a speed no less
than ten mph below the speed limit.

Traffic Count Generation

Given accurate traffic counts from SunGuide, the STEWARD data could provide a very useful
supplement to the FDOT traffic counting programs. With this in mind, a feature has been built
into STEWARD to provide count files in the same format as the count stations. This capability
was tested on selected stations in the District 2 system and eventually will be expanded to other
districts. Comparison of the counts provided by the Statistics Office with the SunGuide archived
counts from nearby stations has indicated excellent agreement in District 2.

The ability to provide the Central Office with supplemental traffic counts should be a useful
STEWARD feature. However, a potentially more useful feature would be created by the ability
to provide the district planning offices with supplemental counts for their portable stations.
Because the district stations have no permanent counters, obtaining the required periodic counts
is much more labor intensive.

The capability to generate traffic counts in the formats now used by the FDOT central and
district offices has been implemented in STEWARD. Sample traffic counts have been provided
to the both offices and are now under review.



Internet Access for STEWARD

The capability to access the STEWARD TSS and TVT databases is now under development and
a prototype web site has been created. Users who access STEWARD via the internet will be able
to query the database by location and time and generate a variety of reports.

Future Development

STEWARD will continue to operate with support from the UF Transportation Research Center
and FDOT. Additional SunGuide TMCs will be brought on board as their archive data
subsystems become active. Data from other sources, such as the FDOT RCI, crash records and
Statistics Office traffic counts will be examined to investigate correlations with the SunGuide
data.

FDOT has initiated a continuation project with the following objectives:
e Integrate the CDW functions with other FDOT data management programs.
e Transfer the CDW operations to the TERL center in Tallahassee
e Automate and fine tune the transfer of daily archive data from district TMCs and the
statewide monthly, quarterly, and annual reporting processes.
e Expand the CDW to include other data sources.

At some point in the future, FDOT hopes to incorporate the STEWARD functionality into future
SunGuide versions.
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Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

1 Introduction

The Florida Statewide Intelligent Transportation System Architecture (SITSA), which is based
on the National Intelligent Transportation System Architecture (NITSA), contains an archived
data management subsystem (ADMS) that serves as a central data warehouse. The Statewide
Traffic Engineering Warehouse for Regionally Archived Data (STEWARD) will be the
implementation of that ADMS. STEWARD will archive data from a variety of sources in a
database that will support the generation of reports and queries. A prototype has been developed
as a proof of concept for a fully operational version to be deployed in the future. The work was
done by the University of Florida (UF) Transportation Research Center with support from the
Florida Department of Transportation (FDOT) Research Office. This document constitutes the
final report for the project.

1.1 Current Status of STEWARD

A functioning version of STEWARD now exists on the UF campus in Gainesville. The database
schema, the extraction transformation and loading (ETL) functions and the report generation
functions are all covered in later sections of this report and in the appendices.

The system was developed with support from District 2 and currently contains several months of
volume, speed and travel time data provided by District 2 on a daily basis. Efforts have been
initiated to bring the data from Districts 4, 5 and 6 into the system using the procedures
developed in District 2 as a model. These efforts are also described in this report.

1.2 Continuing Efforts for STEWARD Operation and Expansion

It is our understanding that FDOT plans to expand the prototype central data warehouse (CDW)
into a fully operational system in the future. With that in mind, the operation and expansion of
STEWARD will be continued with support from FDOT and UF. The expansion to cover
additional FDOT districts that was initiated under this project will be continued under separate
projects described later in this report. The functionality of the system will also be expanded and
the system will be transferred to the FDOT Traffic Engineering Research Laboratory (TERL)

1.3 Organization of this Report

This report documents the accomplishments in the development and operation of STEWARD. It
describes the STEWARD design and operational features and demonstrates that data from traffic
management centers (RTMCs) around the state can be centrally archived in a practical manner
and that a variety of useful reports and other products can be produced.

The main topics addressed in the body of the report include
e An overview of STEWARD,
e The current status of each district with respect to their SunGuide traffic management center
(TMC) data archive configuration,
e Useful applications for the archived data,
e Data quality assurance (QA) considerations and
e Recommendations for continued operation.
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Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

A substantial amount of detailed material on the design and operation of STEWARD is presented
in this report. To facilitate review and assimilation of this material by those who are interested in
the details, most of the material has been incorporated into technical appendices which can
function as “stand alone” documents. The following appendices are included as a part of this
report:

Appendix A: SunGuide Configuration Instructions

Appendix B: STEWARD Installation Instructions

Appendix C: STEWARD Operating Instructions

Appendix D: Internet Access Documentation

Appendix E: STEWARD Design Document

Appendix F: Description of delivered software and data files

e Appendix G: Supplemental Material Delivered on CD

2 STEWARD Overview

STEWARD will provide TMC managers, District intelligent transportation system (ITS)

program managers, traffic engineers, and management with the following useful functions:
e ldentify detector malfunctions

Provide calibration guidance for detectors

Perform quality assessment data reliability tests on data

Provide daily performance measures for system, and statewide performance measures

Facilitate periodic reporting requirements

Provide data for research and special studies

2.1 Configuring the STEWARD Facility Data
The overall data flow for STEWARD is shown in Figure 1. The archived data are stored in
comma-delimited flat file, with each file representing a 24 hour day. Zipped versions of these
files are posted periodically by the district staff. Assimilation of the data into the STEWARD
database involves the addition of several data items that relate the individual detectors to the
system in which they are located. In addition, the STEWARD database includes the results of
some analyses that aggregate certain measures over the following periods:

e 5 minutes, for correlation with incidents and other short term phenomena

e 15 minutes, for compatibility with design and traffic engineering requirements

e 60 minutes, for compatibility with the Statistics Office traffic counts

The following information must be collected and maintained in a database for the traffic sensor
subsystem (TSS) archive data:

Station identification (ID) and Lane ID: Unique identifier assigned by STEWARD
Description: A physical description of the location

Road: The name given to the facility

Coordinates: Latitude and longitude

Milepost: Required for sequential ordering of stations

Lane Type (freeway, entrance or exit ramp)

Direction

Detector type: Loop, Road Traffic Microwave Sensor (RTMS), etc.

Final Report: Contract # BD545, RPWO # 37 Page 2




Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

e Maximum speed: Normally the speed limit

e Count station: The number assigned by the FDOT Statistics Office or District Planning
Office for generating traffic count data files from the SunGuide detectors.

As a part of the proof of concept,

Facility Descriptibn in

STEWARD will supply data to support
FDOT efforts to develop a framework
for reporting travel time reliability on
arterials. In addition to supporting the
specific study, it is anticipated that
STEWARD will continue to supply
travel time reliability data for long
term monitoring and reporting.

The current threshold of delay for
purposes of travel time reliability
analysis is established at 10 mph under
the speed limit. Reporting of delay
under this definition requires
knowledge of the speed limit for each
travel time link. This requirement is
complicated by the fact that multiple
speed limits may apply over a given
travel time link.

The following information must be
collected and maintained in a database
for each travel time link in the travel
time (TVT) archive data:
e A description of the origin and
destination
e Direction
e Distance weighted average speed
limit (required to compute the
travel time variability measures)
e Link Length

Final Report: Contract # BD545, RPWO # 37

Data Validitv Check

Archive Files (20
sec intervals)

=
SUNGUDE

Add Unique
Detector ID and

Group Data by 5, 15 and
60 Min Intervals

Grouped Data
Summaries

Time

Speed

Volume
Occupancy

# of Observations
Speed Variability

Milepost ordér

Station Lare Info
Info Stafion ID
Milepost Lane #
Station ID Lane.tvpe
Description ;

# Lanes

# On-ramps

# Off-ramps .

@

C

Summary Reports
Detector Analysis

Max Flow Rates
Effective Veh Length
Lane Balance Summary

System Analysis
Volume Map

1/0 Balance

Performance Analysis
Veh-Miles

Veh-Hrs

Average Speed

Delay

Kinetic Energy

Level of Service

Quality Assessment
TTI MM Checks
Consistency Checks
Among lanes
Among Stations
With other FDOT counts

J

Figure 1: SunGuide Archived TSS Data Flow

Page 3




Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

2.2 The STEWARD TSS Database

The STEWARD database contains the TSS data from all days at all stations from all TMCs. The
SunGuide raw data archive contains one record for each lane for each 20 second polling interval.
The STEWARD database content differs from the raw data as follows:

e To streamline the processing and retrieval, the STEWARD data base contains one record
per station representing all of the lanes at that station. Individual lane data are archived and
lane balance measures based on the ratio of the highest lane value to the lowest lane value
are recorded for both volume and speed.

e The values contained in the STEWARD database represent the 20 second archived data
values accumulated over periods of 5, 15 and 60 minutes.

e A quality assessment process is applied to identify bad or suspicious data.

2.3 TSS Report Generation

Reports are generated from the TSS database at the detector, station and system levels. Station
level reports require additional facility information indicating how the lane detectors are grouped
into stations. System level reports require information on the location (milepost) of each station.
All of this information is contained in the facility databases that must be developed for each
TMC.

The following reports are produced at the lane level.

e Maximum Flow Rates: A very high flow rate (e.g., greater than 2400 vph in any lane)
could be an indication of a detector calibration problem.

o Effective Vehicle Lengths: The effective vehicle length is defined as the combined length
of the vehicle plus the length of the detection zone. It may be calculated from the
volume, speed and occupancy values for each time interval. The consistency of effective
vehicle length provides another quality assessment indicator.

o Lane Volume Balance: The lane volume balance is expressed as the ratio of the highest to
lowest lane volume at each station. If all lane volumes at a given station were identical,
then the lane balance value would be 1.0. During periods of moderately heavy flow, lane
balance values above 1.5 might indicate detection problems unless a reasonable
explanation can be found.

The following reports are produced at the station level:

e Volume map: A table is produced with the stations arranged in geographical order
showing all freeway and ramp volumes for the period.

« Input/Output balance: Another table is produced showing the total volume entering and
leaving each link in the system. Over reasonable time periods, an unbalance between
inputs and outputs would suggest volume counting errors unless (as is the case in District
2) there are entrance or exit ramps without detectors.
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In addition to the volume analysis tables, several operational performance measures are
generated, including:

e Vehicle Miles of Travel (VMT): This is a measure of productivity of the freeway,
typically accrued over a peak period or longer.

e Vehicle Hours of Travel Time (VHTT): This is the accumulated travel time of all vehicles
in the system over the analysis period.

o Average speed: A figure representing the average speed of all vehicles in the system is
computed by dividing the VMT by the VHTT.

o Delay: There are several definitions of delay, each with its own method of computation.
For a freeway system, the most appropriate delay measure is obtained by subtracting the
VHTT that would have accrued at some desired speed from the measured VHTT. The
result is expressed in vehicle hours of delay.

« Kinetic Energy: Kinetic energy is proportional to the product of speed and volume.
Higher values of kinetic energy are obtained when heavy volumes are carried at high
speeds. For this reason, Kinetic energy has been suggested as the “bottom line”
performance indicator for a freeway facility. It has also been suggested that high values
of kinetic energy could be associated with safety hazards. This measure is produced to
support future research.

o Level of Service (LOS): By the Highway Capacity Manual definition, the LOS on a
freeway is expressed in terms of the density of traffic. Traffic density may be estimated
by dividing volume by speed. So, with the available data, we can estimate the LOS on
each freeway segment during each period. LOS reports are generated for each segment
indicating the proportion of time that the LOS exceeded each of the letter grades.

2.4 The STEWARD TVT Database

District 2 has established approximately 30 travel time links. The one-minute travel times for
each link are accumulated and grouped into 5, 15 and 60 minute intervals. Other districts are
configuring their systems now

In addition to the estimated travel times, three performance measures derived from the travel
times are contained in the database:

e Congestion Delay: based on a travel time index of 1.5. The travel time index is defined as
the ratio of the actual travel time to the travel time at the free flow speed. The speed limit is
used to represent the free flow speed. The unit of measurement is “accumulated minutes of
delay.”

e On Time Delay: referenced to a travel speed of 10 mph below the speed limit. This
threshold has been specified for purposes of travel time reliability reporting in Florida. The
unit of measurement is also “accumulated minutes of delay.”

e Percent of on-time trips: defined as the percent of trips that were made at a speed no less
than ten mph below the speed limit.

2.5 TVT Report Generation

The TVT summary report includes average travel time and delay as well as maximum travel
times and delays, along with their time of occurrence. A recently added field reports the
percentage of on-time trips. This information is presented for each link and time interval. A
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summary report may be requested for a specific link, for all origins to a specific destination or
for all destinations from a specific origin.

2.6 Traffic Count Generation

Given accurate traffic counts from SunGuide, the STEWARD data could provide a very useful
supplement to the FDOT permanent traffic counts. With this in mind, a feature has been built
into STEWARD to provide count files in the same format as the count stations. This capability
has been tested on selected stations in the District 2 system and eventually expanded to other
districts. The results of the District 2 comparisons are reported later in this document.

The ability to provide the Central Office with supplemental traffic counts should be a useful
STEWARD feature. However, a potentially more useful feature would be created by the ability
to provide the district planning offices with supplemental counts for their portable stations.
Because the district stations have no permanent counters, obtaining the required periodic counts
IS much more labor intensive.

The capability to generate traffic counts in the formats now used by the FDOT central and
district offices has been implemented in STEWARD. Sample traffic counts have been provided
to the Statistics Office and the District 2 Planning Office and are now under review.

2.7 Internet Access for STEWARD

The capability to access the STEWARD TSS and TVT databases is now under development and
a prototype web site has been created. Users who access STEWARD via the internet will be able
to query the database by location and time and generate a variety of reports. The internet access
features are described in Appendix D to this report.

3 Current District TMC Configuration Status

This section summarizes the current status of the TSS and TVT data collection configuration in
each of the districts. Appendix A provides detailed step by step instructions for configuring the
facility data to allow the daily archive files to be transformed and loaded into the STEWARD
database.

Table 1 summarizes the current status of the steps described in Appendix A for all districts. Note
that minimal progress has been made in the past few months in this area. A stable system of
detectors is required to support the archive function. The detector systems in most districts have
been undergoing development and did not reach the level of stability required to support a useful
archive within the life of the project. Other district priorities related to system implementation,
especially SunGuide enhancement, have precluded the advancement of the data archive features
of SunGuide. It appears that the districts are ready for the next step now.
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Table 1: STEWARD SunGuide Archive Configuration Status:
District 2 District 4 District 5
Pete Vega Dong Chen Nathan Ruckert
Jason Summerfield

Note: Step numbers below refer to the Configuration Instructions

TSS Data

Contact:

Sample data received Done Done Received 7-13

1. Stations extracted Done Done Done 7-15

2. Subsystems configured Done Done Done 7-20

3. Station ID numbers assigned Done Done Done 7-20
Preliminary, needs

4. Station position assigned Done district review Done 7-20
Preliminary, needs

5. Station status assigned Done district review Done 7-20
Preliminary, needs Preliminary, needs

6. Lane ID numbers assigned Done district review district review

7. Operating parameters assigned Done

Configuration reviewed by district Done

Archive data tests in progress Done

Archive process is operational Done

TVT Data

Sample data received Done

1. Links extracted Done

2. Direction and status added Done

3 Origins and destinations created Done

4. Location descriptions added Done

5. Position information added Done

6. Lengths and speed limits

computed Done

Configuration reviewed by district Done

Archive data tests in progress Done

Archive process is operational Done
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3.1 District 2

The procedures for data transfer from the SunGuide TSS and TVT subsystem archives to the
STEWARD database were developed using the 1-95 SunGuide system in Jacksonville as a
model. The District 2 ITS personnel made significant contributions to this effort. The system is
fully configured and new data records are being added to the database as they are received. A
TSS detector map for District 2 is presented in Figure 2a. A TVT link map is presented in Figure

2b.
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Figure 2b: District 2 travel time links
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3.2 District 4

A set of SunGuide TSS archive files was provided by District 4 to begin the task of bringing
their SunGuide archives into STEWARD. This section describes the data that we have received
and our progress in the conversion to STEWARD.

The archive files contain only a code to identify the station and lane numbers. Additional static
information is needed to determine where the station is, what type of lane is represented, etc.
This “data about the data”, i.e., metadata, must be compiled from locally available information to
support STEWARD’s analysis and reporting capability.

Fortunately, some of the information is embedded in the District 4 naming conventions for each
station and lane, including:

e The facility (I-95 or 1-595)

e The direction of traffic in the lane

e The milepost for the station

We have made the best possible use of this information in constructing the facility metadata files.

SunGuide archive TSS files were received from FDOT District 4 for twelve consecutive days
between 4-1-07 and 4-12-07. The facility metadata files were partially constructed using the
information in these files. Additional facility description information will be needed from the
district. A detector map showing all detector locations reporting archive data is presented in
Figure 3.

Separate facility description databases are required for the station data and the lane data. The
current status of the station information is described in Table 2. The current status of the station
information is described in Table 3. Each table describes the required data fields, the current
development status and any issues that arose in extracting the information from the TSS archive
files.

An Excel file containing all of the facility metadata developed from the archive files has been

forwarded separately to District 4. Some further discussion with the district will be required to
complete the metadata files.
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District4 Detector Map

Figure 3
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Table 2: Status and Issues for the Required Station Description Data for District 4

Required Station Data

Description

Status and Issues

STATION_INDEX

An index number assigned sequentially
for internal computations

STATIONCDW_NUM

A statewide-unique station identifier in
the format DFnn, where:
e D is the district number
e Fis the facility number within the
district
e nnis the sequence number of the
station within the facility

This was constructed from the
“detector_id” field in the TSS
archive. The assigned facility
numbers are:

e 1=1595

e 2=195
The sequence numbers were
assigned automatically

Description

A narrative description of the station
location

Constructed from the information
embedded in the TSS archive
detector_id and lane_id fields:
Example “I-595 WB at Milepost
011.0"

Question: Is there additional
location information such as the
cross street available?

Status

A code to indicate if the station is on
line

All stations were assigned as on
line (Code 0)

Road

Facility description

Either “1-95” or “I-595” was
assigned based on the
information embedded in the
detector_ID field of the TSS
archive data

LATITUDE
LONGITUDE

Station coordinates

Are these available? If not, we
can probably compute them from
the milepost info

STATE_MILEPOST

We assumed that the last number
embedded in the detector-id field
was the state milepost. Is this
correct?

ROADWAY_ID

From roadway characteristics inventory
(RCI)

We can find this

ROADWAY_MILEPOST

County milepost

We can find this

MAX_SPEED

Need for Delay at Performance
Measure

We can find this

NUM_OF_LANES

Need for V/C ratio at Performance
Measure

We can find this

LANE_CAPACITY

Need for V/C ratio at Performance
Measure

This needs to be estimated as
vphpl

UPNODE

Need for average volume at
Performance Measure

We can find this

DETECTOR_TYPE

Is this available?

DETECTOR_UNIT

This was used in D2 to indicate the
number of detector units at the station

Not used for any data processing
purposes
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Table 3: Status and Issues for the Required Lane Description Data for District 4

Required Lane Data

Description

Status and Issues

TMC_ID

The station ID as it appears in the
“lane_id" field of the TSS archive
Example: 95SB044.5-Lanes SB-
lanel

All lanes that were contained in the 12
TSS data files are now represented in
the facility data.

CDWSTATION Same as the STATIONCDW_NUM All lane numbers have been assigned
field in the station data description
LANE A statewide-unique lane identifier in | This information was extracted from the
the format SSSSDTn, where: lane_id field of the TSS archive data.
e SSSSis the station number
described above Since the lane types are not known, all
e Sis direction (1=increasing lanes were assigned type 3, which
mileposts, 2=decreasing indicates a general use freeway lane
mileposts)
e Tis acode for the type of lane | Question: Are there any ramps or HOV
e nisthe lane number from the | lanes? This information was not
“lane id” field embedded in the lane_id field.
DET_TYPE The type of detector in this lane All detectors were identified as “Wave”
for Wavetronics. Are there other
detector types?
DIRECTION 1=increasing mileposts Obtained from the lane_ID field in the
2=decreasing mileposts TSS archive data
STATUS A code to indicate if the detector is All lanes were assigned as on line
on line (Code 0)
ROADWAY ID From the RCI database Info still needed
ROADWAY_MILEPOST | The county milepost Info still needed
MAX_SPEED The speed limit at the station Info still needed
TSS_SPEED The upper limit of speed for travel Info still needed
time computation
OCCUPANCY We are not sure what this is, but it

was in the facility data obtained from
District 2

COUNT_STATION

The district or central office traffic
count station number to be assigned
if traffic count files are desired from
this lane

This will require coordination with the
district planning office and the central
statistics office.
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3.3 District 5

A set of SunGuide TSS archive files was provided by District 5 to begin the task of bringing
their SunGuide archives into STEWARD. This section describes the data that we have received
and our progress in the conversion to STEWARD.

SunGuide archive TSS files were received from FDOT District 5 for several days in June and
July. The facility metadata files were partially constructed using the information in these files
and in the detector inventory spreadsheet. Some additional facility description information will
be needed from the district. A detector map showing all detector locations reporting archive data
is presented in Figure 4.

Separate facility description databases are required for the station data and the lane data. The
current status of the station information is described in Table 4. The current status of the lane
information is described in Table 5. Each table describes the required data fields, the current
development status and any issues that arose in extracting the information from the TSS archive
files.

An Excel file containing all of the facility metadata developed from the archive files has been

forwarded separately to District 5. Some further discussion with the district will be required to
complete the metadata files.
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District5 Detector Map

Figure 4
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Table 4: Status and Issues for the Required Station Description Data for District 5

Required Station Description Status and Issues
Data
STATION An index number assigned sequentially for Done
INDEX internal computations
STATION ID A statewide-unique station identifier in the Facility numbers were assigned
format DFnn, where: from the “Road” field below
e D is the district number
e Fis the facility number within the Station numbers were assigned
district sequentially within each facility
e nnis the sequence number of the
station within the facility
Description A narrative description of the station Assigned from station ID names in
location the archive data
Status A code to indicate if the station is on line All stations that appeared in the
archive files were assigned as on
line (Code 0)
All stations that appeared in the
detector inventory but not in the
archive were assigned as off-line
(Code 1)
Road This is the facility number (0-9) Facility numbers were assigned
as follows:
Detectors assigned to #9 included a group e 0=1-4W of Turnpike
in the area of Sr 520 and 528 which did not e 1=1-4 Turnpike to 417
appear to be on a cohesive route. e 2=|-4E0f417 to 1-95
e 3=1-95Brevard
Detectors that appeared in the archive files e 4 =1-95Volusia
but were not in the inventory were also ¢ 9= Unassigned detectors
assigned to #9, pending resolution of their
actual location.
LATITUDE Station coordinates Obtained directly from the
LONGITUDE inventory spreadsheet.
STATE Obtained directly from the
MILEPOST inventory spreadsheet.
ROADWAY ID From RCI We can find this
ROADWAY County milepost We can find this
MILEPOST
MAX_SPEED Need for Delay at Performance Measure We can find this

NUM_OF LANES

Need for V/C ratio at Performance Measure

We can find this

LANE_CAPACITY

Need for V/C ratio at Performance Measure

This needs to be estimated as
vphpl

UPNODE

Need for average volume at Performance
Measure

We can find this

DETECTOR_TYPE

Is this available?

DETECTOR_UNIT

This was used in D2 to indicate the number
of detector units at the station

Not used for any data processing
purposes
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Table 5: Status and Issues for the Required Lane Description Data for District 5

Required Lane Description Status and Issues
Data
TMC ID The station ID as it appears in the All lanes that were contained in the
“lane_id" field of the TSS archive TSS data files are now represented in
Example: I-4 @ L Mary Ramp-WB-lanel | the facility data.
CDWSTATION Same as the STATIONCDW_NUM field All lane numbers have been assigned
in the station data description
LANE A statewide-unique lane identifier in the Directions were determined from the
format SSSSDTn, where: station names as follows:
e SSSSis the station number e linkl =NB or EB
described above e link2 =SB or WB
e D isdirection (1=increasing When the direction (e,g,. “EB” was
mileposts, 2=decreasing mileposts) | embedded in the name, it was used
e Tis acode for the type of lane directly.
¢ nisthe lane number from the
“lane id” field All lanes were assigned as freeway
B lanes except when “ramp” was
embedded in the name. All ramps
were assigned as entrance ramps
pending resolution of their function
DET_TYPE The type of detector in this lane Obtained from the inventory where
available
DIRECTION 1=increasing mileposts Determined as shown above for the
2=decreasing mileposts lane direction
STATUS A code to indicate if the detector is on line | All lanes were assigned the same
status code as the station in which they
are located
ROADWAY_ID From the RCI database Info still needed. We will try to get it

from the RCI

ROADWAY_MILE
POST

The county milepost

Info still needed. We will try to get it
from the RCI

MAX_SPEED The speed limit at the station Info still needed. We will try to get it
from the RCI
TSS_SPEED The upper limit of speed for travel time Info still needed
computation
OCCUPANCY We are not sure what this is, but it was in

the facility data obtained from District 2

COUNT_STATION

The district or central office traffic count
station number to be assigned if traffic
count files are desired from this lane

This will require coordination with the
district planning office and the central
statistics office.
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3.4 District 6

A set of SunGuide TSS archive files was provided by District 6 to begin the task of bringing
their SunGuide archives into STEWARD. This section describes the data that we have received
and our progress in the conversion to STEWARD.

SunGuide archive TSS files were received from FDOT District 6 for several days in July. We
have also received a detector inventory spreadsheet file from providing more information about
each location, including detector type and coordinates. The facility metadata files were partially
constructed using the information in these files. A map showing the known detector locations is
presented in Figure 5. Some additional facility description information will be needed from the
district.

Separate facility description databases are required for the station data and the lane data. The
current status of the station information is described in Table 6. The current status of the lane
information is described in Table 7. Each table describes the required data fields, the current
development status and any issues that arose in extracting the information from the TSS archive
files.

An Excel file containing all of the facility metadata developed from the archive files has been
forwarded separately to District 6. Some further discussion with the district will be required to
complete the metadata files.

3.5 District 7

District 7 is in the early stages of operation and no data have been received. The configuration
of the District 7 data has therefore been deferred to the next phase of the project.
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District6é Detector Map

Figure 5
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Table 6: Status and Issues for the Required Station Description Data for District 6

Required Station Description Status and Issues
Data
STATION An index number assigned sequentially for | Waiting on updated files
INDEX internal computations
STATION ID A statewide-unique station identifier in the Facility numbers will be assigned
format DFnn, where: from the “Road” field below
e D is the district number
e Fis the facility number within the Station numbers will be assigned
district sequentially within each facility
e nnis the sequence number of the
station within the facility Direction code will be assigned
e Direction code (1=Increasing MP, from the “Direction Facing” field in
2=Decreasing MP) the inventory
Description A narrative description of the station Some stations already have
location names assigned in the inventory.
More names are needed
Status A code to indicate if the station is on line Will be assigned from the “Status”
field in the inventory
Road This is the facility number (0-9) Facility numbers will be assigned
as follows:
Detectors assigned to #9 included a group e 0=1I-75
in the area of Sr 520 and 528 which did not e 1=1-95
appear to be on a cohesive route. e 2=1]-195
e 3=SR-826
Detectors that appeared in the archive files e 4=SR-836
but were not in the inventory were also ¢ 9= Unassigned detectors
assigned to #9, pending resolution of their
actual location.
LATITUDE Station coordinates Obtained directly from the
LONGITUDE inventory spreadsheet.
STATE This information is needed
MILEPOST
ROADWAY ID From RCI We can find this
ROADWAY County milepost We can find this if we know the
MILEPOST state milepost
MAX_SPEED Need for Delay at Performance Measure We can find this

NUM_OF LANES

Need for V/C ratio at Performance Measure

We can find this

LANE_CAPACITY

Need for V/C ratio at Performance Measure

This needs to be estimated as
vphpl

UPNODE

Need for average volume at Performance
Measure

We can find this

DETECTOR_TYPE

Is this available?

DETECTOR_UNIT

This was used in D2 to indicate the number
of detector units at the station

Not used for any data processing
purposes
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Table 7: Status and Issues for the Required Lane Description Data for District 6

Required Lane Description Status and Issues
Data
TMC ID The station ID as it appears in the All lanes that were contained in the
“lane_id" field of the TSS archive TSS data files will be represented in
Example: “578-link1-lanel” the facility data.
CDWSTATION Same as the STATIONCDW_NUM field All station numbers will be assigned
in the station data description
LANE A statewide-unique lane identifier in the Direction code will be assigned from
format SSSSDTn, where: the “Direction Facing” field in the
e SSSSis the station number inventory
described above
e Dis direction (1=increasing More info will be needed on the laned
mileposts, 2=decreasing mileposts) | type (Mainline, Ramp, HOV, etc.)
e Tis acode for the type of lane
e nis the lane number from the Lane number is embedded in the TMC
“lane_id” field ID
DET_TYPE The type of detector in this lane Obtained from the “Type” field in the
inventory
DIRECTION 1=increasing mileposts Determined as shown above for the
2=decreasing mileposts lane direction
STATUS A code to indicate if the detector is on line | All lanes will be assigned the same
status code as the station in which they
are located
ROADWAY_ID From the RCI database Info still needed. We will try to get it

from the RCI

ROADWAY_MILE
POST

The county milepost

Info still needed. We will try to get it
from the RCI if we can get the station
milepost

MAX_SPEED The speed limit at the station Info still needed. We will try to get it
from the RCI
TSS SPEED The upper limit of speed for travel time Info still needed
computation
OCCUPANCY We are not sure what this is, but it was in | Probably not needed

the facility data obtained from District 2

COUNT_STATION

The district or central office traffic count
station number to be assigned if traffic
count files are desired from this lane

This will require coordination with the
district planning office and the central
statistics office.
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4 STEWARD Applications

The principal objective of the current project was to provide a “proof of concept” for a central
data warehouse. There are two requirements for a proof of concept for a data archive. First, it
must be demonstrated that the data can be collected and archived in a practical manner. Second,
it must be demonstrated that the data can serve a useful purpose. The development of a
functioning system as documented in this report should satisfy the first requirement.

The question of the usefulness of the data is addressed in this section. Several applications are
documented that should indicate that STEWARD is capable of providing productive support to a
variety of users. The original intent of the project was to have a large volume of data available
for analysis at this point. While we anticipate receiving daily data from several district TMCs in
the next phase of the project, the quantity of data that actually became available during the
project period was disappointingly small. There were several delays in the implementation of
satisfactory systems of sensors and communications in most of the districts. We believe that
most of the problems have been overcome and we look forward to a significant expansion of the
STEWARD database in the coming year.

In spite of the data limitations, STEWARD has been able to demonstrate a reasonable degree of
utility. We have been able to interact with several current and potential users with a need for the
archived data that STEWARD can supply. The current and future applications for the
STEWARD data are discussed as follows:

4.1 Support for Work-Zone Crash Analysis

The primary focus of this research, which is sponsored by the Southeastern Transportation
Center, is to determine the impact of reduced capacity on crashes in work zone queues in
Jacksonville. The study is being performed by the University of Florida, in cooperation with the
Florida Department of Transportation, Jacksonville Traffic Management Center and the Florida
Highway Patrol. The study focuses on the 1-95 Trout River Bridge reconstruction project and the
Interstate-10/Interstate-95 interchange project in Jacksonville.

Crash data were obtained from the Florida Highway Patrol and those crashes occurring in the
vicinity of the identified work zones were isolated from the larger crash data set. STEWARD
data were used to confirm the traffic impacts that are caused by incidents near the work area.
The dates used for this project were from June 2007 to December 2007. The STEWARD data
included 15 minute aggregations of traffic volumes and speeds from the stations closest to the
work zone.

4.2 Support for Analysis of Breakdown at a Freeway Ramp

The objective of National Cooperative Highway Research Program (NCHRP) Project 3-87,
which started in October 2006, is to develop procedures for selecting ramp-management
strategies for a freeway section under the threat of flow breakdown. These procedures will be
evaluated using simulation in conjunction with field data. One of the current sites in the data
collection plan will be within the District 2 SunGuide facility on Interstate 95. The archived
volume, speed and occupancy data is well suited to that project’s data needs. We expect to work
closely with the NCHRP project team to supply the required data. This project provides a good
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example of a research application that will use short interval aggregations to model the
breakdown of traffic flow on a freeway in the vicinity of an entrance ramp.

4.3 Support for Identification of Recurring Congestion

The consulting firm of RS&H is currently conducting a “Bus in Shoulder” study for the
Jacksonville Transportation Authority. One of their tasks is to identify recurring congestion on
1-95 in Jacksonville “Congestion” has been designated in terms of speeds below 35 mph. Their
initial request was for monthly station-level and lane-level, volume and speed data on 1-95 in the
Jacksonville area. The STEWARD web site and documentation were provided to access and
retrieve the traffic data via the STEWARD web pages.

This is an ongoing activity. RS&H has made some constructive suggestions regarding possible
improvement of the data report formats to facilitate their use. We will pursue the need for
changes with RS&H and other users during the next phase of the project. We have been advised
that similar studies will be conducted in other districts.

4.4 Support for Travel Time Reliability Reporting

As part of Strategic Intermodal System (SIS) management, two research projects on travel time
reliability models were developed for freeways travel time reliability. The first project used data
from Philadelphia, PA and the second project is evaluating the feasibility of using truck travel
time data collected by the Federal Highway Administration (FHWA) and the American
Transportation Research Institute (ATRI) to estimate travel times and determine the travel time
reliability for freeways in Florida.

The UF research team for that project obtained data for the 1-95 freeway in Florida from the
STEWARD website and are using it for model development. In addition to supporting the
specific study, we anticipate a continuing involvement with the supply of travel time reliability
data in support of ongoing research projects and FDOT’s periodic data reporting requirements

4.4.1 Additional Facility Data Required to Support TT Reliability Reporting

The current threshold of delay for purposes of travel time reliability analysis is established at 10
mph under the speed limit. Reporting of delay under this definition requires knowledge of the
speed limit for each travel time link. This requirement is complicated by the fact that multiple
speed limits may apply over a given travel time link.

Prior to the initiation of this support effort, the TSS facility data included the only speed limit
and milepost for each SunGuide sensor station. To provide the supporting data for travel time
reliability analysis, it was necessary to create a new field in the TVT facility data representing
the speed limit for each link. A macro-utility was added to the TVT facility data spreadsheet to
process the speed limit data in the following manner:

e Obtain the speed limit for each TSS station included in the travel time link from the TSS

facility data spreadsheet

e Assign an area of influence within the link, based on the station mileposts

e Compute a distance-weighted average speed limit over the whole travel time link

e Insert the computed speed limit in the new “speed limit” field for the TVT facility data
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This task was completed and the TVT facility database is now able to support the requirements
of the travel time analysis study.

4.4.2 Modifications to STEWARD TVT Database

The previous STEWARD TVT database included a “delay” field that is referenced to a constant
speed of 40 mph. The ETL Utility was modified to use the new criterion based on the distance-
weighted speed limit. Three performance measures are now presented:

e Congestion Delay:

e On Time Delay:

e Percent of on-time trips

These performance measures were defined previously in the “Report Generation” section of this
document.

45 Traffic Volume Data for the District and Statistics Office Traffic Count
Program

The FDOT Statistics Office maintains several continuous telemetered traffic count stations on
Florida highways. Three permanent traffic counters are located on 1-95 within the District 2
SunGuide system. With the cooperation of the Statistics Office, the research team was able to
compare the data from one count station to the archived counts generated by SunGuide and
stored in the STEWARD database. The permanent count station was located in the southbound
lanes of Interstate 95 between Emerson Street and University Blvd. The two adjacent SunGuide
detector stations were located approximately 1000 ft north and 700 ft south of the permanent
count station.

Figure 6 shows an example comparison between the hourly counts from the permanent count
station and the two SunGuide detectors. Note that a near perfect agreement is apparent here.
This will not always be the case and comparison of data from the two sources could potentially
improve the accuracy of both sources. This possibility will be explored in the next phase of the
project. There is clearly a potential benefit that could be derived from a mutual exchange of
traffic count data between the ITS centers and the Statistics Office. The Statistics Office data
could provide an important reference for calibrating the ITS detectors, most of which are
microwave based. The ITS data could provide a useful supplement to the statewide traffic count
coverage now in place.
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~ Figure 6: Example SunGuide TSS and Statistics Office count comparison

4.5.1 The Statistics Office Count Format

The traffic counts in the SunGuide archives have essentially the same content as the FDOT
Statistics Office and District Planning Office traffic count files. A utility program has been
developed to convert the count data in the SunGuide Data Archive to the Statistics Office count
format.

The Statistics office has also prescribed a standard for counts derived from ITS detectors. The
ITS format uses the “ITS” tag in place of the normal “CNT” tag, which denotes a traffic count
file. This format also includes a validity check for each lane (N = normal, B = bad). Asa
preliminary criterion for generating ITS files, the detector data are assumed to be normal if the
detectors reported volumes for at least 90% of the 20 second SunGuide polling intervals. More
detailed QA criteria are under development.

4.5.2 District Planning Office Count Format

The district planning offices perform periodic counts at selected locations using various types of
portable equipment. The SunGuide archive offers a potentially rich source for this type of data.
The district count file format differs from the central office format because of differences in the
processing software. The district format requires one record for each lane in format that differs
slightly from the Statistics office format. Two different conversion processes are therefore
required to accommodate both formats

The TSS lane data described earlier contains a field for the count data station. The station
number begins with a “C” or a “D”, followed by a 4 digit number. Stations beginning with “C”
are processed in the central office format and those beginning with “D” are processed as district
count files. Count files are generated for all lanes with a valid entry in the station number field.
Counts are not generated if the field is blank.
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4.6 Integration with Statewide Crash Data Records
The Crash Analysis Reporting System (CARS) is implemented in the FDOT mainframe
computer. The CARS database includes crash data dating back to 2001. An example of the
CARS crash data presentation showing 5 crash records is shown in Figure 7. These data were
collected from Duval county (Count ID: 72), section 290 (North of Jacksonville) on SR 9 (1-95).
The columns represent:
e crash number,
milepost,
crash date,
1% harmful event,
2" harmful event,
lighting conditions,
road surface conditions,
site location,
side road,
lane number,
total number of traffic fatalities and
total number of injuries and influence area.

All of the details are described in page 112 of “User Manual for the Crash Analysis Reporting
System”.

CARB058 ON-LINE DETAIL DISPLAY 02/12/2007 15:17:53
FROM 09/10/2006 TO 09/23/2006 A - ASCENDING PAGE: 1 OF 1
FROM CO/SEC/SUB: 72 290 000 MP: 000 . 000
TO CO/SEC/SUB: 72 290 000 MP: 010 . 513
SR#: SR 9 CO/SEC/SUB: 72 290 000 TOT CRASHES: 5
HARM EVNT RDSF SITE SIDE LN # # INFL
CRASH# -MP- CRASH DATE 1% 2™ LGHT COND LOC ROAD # FTL INJ AREA
769859390 001.193 09/21/2006 18 00 01 01 01 R S 1
769865750 002.180  09/10/2006 08 22 01 01 01 L S 1 1
720987470 004.328  09/17/2006 01 00 01 01 01 L 3
769865780 006.271  09/19/2006 77 00 01 01 01 R 3
769865200 006.355  09/20/2006 01 00 04 01 01 R 2 2

Figure 7: Crash data presentation from CARS

While there appears to be a wealth of information in the CARS database, the potential for
integration with the archived data in STEWARD is severely constrained by the omission of the
time of the occurrence of the crash. The raw SunGuide archives are generated with a 20 second
and 60 second resolution for the TSS and TVT data, respectively. The STEWARD database
aggregates these values into groups with 5 minute granularity.
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The archived data could offer an excellent potential for integration with the crash records if the
time of each crash were captured in the record. On the other hand, without this information, the
potential for integration is very limited. Because of this limitation, no further exploration was
carried out on the possible links between CARS and STEWARD. One of the recommendations
at the end of this document suggests that this possibility be pursued in the next phase of the
project.

4.7 Integration with the Roadway Characteristics Inventory

FDOT maintains a comprehensive roadway characteristics inventory (RCI) database containing
several descriptive fields for each roadway segment. For example, the RCI data for 1-95 in
Jacksonville indicates that there are 106 segments, including 3 mainline segments, 9 one way
segments and, 94 ramps. Some detailed examples of the RCI record format are presented in the
following pages. Figure 8 shows a sample summary of some of the RCI records from this area.
Figure 9 shows a sample of the detailed presentation of the characteristics for a single segment.

The integration of the RCI data with STEWARD is limited at this point to the provision of a field
in the STEWARD facility data to indicate the RCI roadway segment for each TSS station. This
will facilitate access within FDOT to the RCI Data for any SunGuide detector station. There are
some possibilities for the creation of more automated links to this information. This question
will be explored with STEWARD users when the user base has expanded sufficiently.

4.8 General Support for Periodic Reporting Requirements

As indicated in the “STEWARD Overview” section of this report, several performance measure
reports are generated from both the TSS and TVT data. When the STEWARD user base is
expanded, these reports will serve to facilitate the periodic reporting requirements for the
districts. Changes to the performance report content and format to meet the district expectations
will be made as necessary.

Instead of adhering to a rigid format, all reports are now generated as comma-separated value
(CSV) files that may be directly imported into office productivity programs such as Microsoft
Excel, etc. This will allow the districts to modify the actual presentation formats to meet their
individual preferences.

4.9 Diagnostic Support for TMC Detector Operation and Maintenance

As indicated in the “STEWARD Overview” section of this report, several diagnostic reports are
generated from both the TSS and TVT data. In the current phase of development, the data were
obtained from District 2 on a more or less monthly basis. When the acquisition of the archived
data is streamlined as proposed in the next phase, the diagnostic reports will be able to be
generated on a schedule that will give more timely feedback to the personnel at the SunGuide
TMCs. This feedback should provide useful support for the maintenance of their detector
systems and communications facilities

Final Report: Contract # BD545, RPWO # 37 Page 27




Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

16
16
16
16
16
16
16
16
16
16
16
16
16
16
16

Order Num.

Beg. Route

MP

331.958
338.516
338.606
338.680
338.759
338.783
341.094
341.113
341.483
341.491
343.300
343.372
343.554
343.707
343.854

Roadway ID Beg. MP

72280000
72280215
72280211
72280213
72280214
72280212
72280217
72280216
72280219
72280218
72280223
72280220
72280222
72280238
72280224

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

End.
MP

16.793
0.183
0.203
0.115
0.313
0.157
0.165
0.214
0.208
0.174
0.350
0.287
0.212
0.203
0.266

Segment
Type
MAINLINE
RAMP
RAMP
RAMP
RAMP
RAMP
RAMP
RAMP
RAMP
RAMP
RAMP
RAMP
RAMP
RAMP
RAMP

Route
Side

r—AOdr O dr A O Or

Distance

Calc Exclude

Code

NO

YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES
YES

Route vs. Connected to

Section Roadway Connected

Direction Segment to MP
PLUS
PLUS 72280000 6.558
PLUS 72280000 6.648
PLUS 72280000 6.722
PLUS 72280000 6.801
PLUS 72280000 6.825
PLUS 72280000 9.136
PLUS 72280000 9.155
PLUS 72280000 9.525
PLUS 72280000 9.533
PLUS 72280000 11.342
PLUS 72280000 11.414
PLUS 72280000 11.596
PLUS 72280000 11.749
PLUS 72280000 11.896

Figure 8: Sample summary table for RCI Segments in District 2
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Roadway Characteristics Inventory

Main Feat/Char

4/19/2006  5:50AM EST

Roadway 1D Routes Reports

Find

Roadway ID:
County:
Section:
Sub-Section:
Beg. Mile Point:
End. Mile Point:

Gross Length:

Net Length:
State Owned:
Overall Status:

History Other

Feature Data Route List

ViewlUpdate/Delete Roadway ID

72290000 Managing District:

72 - DAL Geographic District:

290 General Compass Direction:

aoo System:

0.000 State Highway System:

10.513 Controlling City:

10.513 RCI ._Sec.tion Established Date:
{(MM/DDAYYYY)

10.513 Stationing Exceptions Exist?

100% Feature/Characteristics Exist?

ACTVE OM THE SHS FM Projects Exist?

Detail

DISTRICT 2 - LK. CITY
DISTRICT 2 - LK. CITY
NORTH

STATE HIGHWWAY S
INTERSTATE

111515977

NO
YES
YES

Type: MAIMLIME
Mode Type: ROADVAY
Governmental Jurisdiction: STATE DEPT. OF TRANSPORTATION
Overall Description: SR-9 195
Enterprize GIS Last Updated By: KNURSDN On: 06/29/2005
Beg. MP End. MP Feature/Characteristic Value
0.000 10.513|114 - LOCAL MAME OF FACILITY SRS 195
0.000 10.513120 - TYPE OF ROAD 2- DMVIDED
0.000 10.513|140 - SECTION STATUS EXCEPTION 02 - ACTIVE ON THE SHS
e
FDOT FLORIDA DEPARTMENT OF TRANSPORTATION
Offiee of Repart Technical Problems to the Helpdesk @ (850) 414-4055, SC 994-4055, ar email: CO-HELPDESK,

Infermation Systams

Figure 9: Sample of the RCI description for a roadway segment
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4.10 Data for Congestion Modeling Research

Research support will become a more important and visible function of STEWARD when the
database is expanded to include more districts and more daily archive data. The extent of
congestion on a given facility may now be assessed at any point in time. The ability to relate
larger quantities of congestion data with external variables will be of great support to the
research community. Some examples of such relationships include:

e General quantification of congestion
Delay caused by incidents
Development of flow propagation models based on traffic flow theory
Investigation of the prediction of internal breakdown at high v/c ratios
Investigation of the prediction of crashes related to turbulence in the traffic stream
Investigation of the prediction of future conditions at a location based on current upstream
conditions.
These and other phenomena will be explored in the next phase of the project

5 Data Quality Assurance Considerations

One of the objectives of the project was to develop QA procedures to apply to the archived data.
This objective has been partially met as described below. The lack of adequate data from the
districts has precluded complete development and testing of a comprehensive QA procedure.
This effort will be continued in subsequent project activities.

5.1 Data Overview

The quality control methods offered in the FHWA report on “Monitoring Urban Freeways in
2003” [2] will be used initially as the basis of the STEWARD data quality assessment. These
methods have been widely applied to traffic data in 29 cities in US and the results have been. In
this phase of the project, these methods are applied to our project and the results will be
validated.

At this point, STEWARD archives traffic data from District 2. A description of the SunGuide
TSS detector configuration was presented previously.

5.2 Completeness Test for the District 2 Traffic Data

Completeness is defined as the degree to which data values are present in the attributes that
require them. This is a percentage value calculated from the available number of data values as a
percent of the number of total expected data values.

Fercent Camplate (%) = MX 100

”rﬂrﬂia{p ected

Where
Navailable values = the number of records or rows with available values present and
Ntotal expected = the total number of records or rows expected
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In this calculation, completeness is defined to include both valid and invalid data values as long
as both types of data values are present in the version of data being evaluated.

Completeness of traffic data from District 2 were examined on five-day data from 9/11/06
(Monday) to 9/15/06 (Friday). The results are as follows:

Completeness = (total number of traffic data during the period)
/ (total number of detector-lane * 5 days * (24 hours / 20 sec))
= (1,656,105 + 1,670,684 + 1,675,965+1,683,734+ 1,698,437)
/ (447 * 5* (24 * 60 * 60) /20)
= 0.86844

But the SunGuide system has an issue on the scan interval. District 2 data are preset to have the
scan interval of 20 second but there are several drifts on traffic data. For example, the
completeness of traffic data on 9/6/06 would be as follows:

Completeness = (3,226,033) / (447 * 1* (24 * 60 * 60) /20) = 1.67062, which violates the basic
definition of completeness. This happens because 49.55% of the scan intervals are less than than
14 seconds. It also has 17,943 observations data that have two or more traffic data reports for the
same lane during the same second.

Completeness greater than 1.0 occurs on 12 days from August to September of 2006. This
presents a critical issue for quality assurance and is an example of one of the problems, as
identified in Section 1.2 of this report, which have delayed our progress in the development of
this aspect of STEWARD.

5.3 Data Validity Check for the District 2 Traffic Data

There are four basic rules and thirteen quality check criteria in Reference 2. They are generated
from the current practices in other traffic centers or data archiving systems, suggested practices
recommended in the literature and the practices found to be necessary from project team analysis
of the archived data. Four basic rules are summarized in Table 8. Thirteen quality check criteria
are summarized in Table 9.

Table 8: Basic Rules for the Data Validity Check
Quality Control Rules Sample Code with Threshold Values STEWARD
Controller error codes If VOLUME={code} or OCC={code} or N/A
SPEED={code} where {code} typically equals “-
1" or “255”
No vehicles present If SPEED=0 and VOLUME=0 (and OCC=0)
Consistency of elapsed time Elapsed time between consecutive records TBR
between records exceeds a predefined limit or is not consistent
Duplicate records Detector and date/time stamp combination are | TBR
identical.
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The first rule (Controller error codes) cannot be applied to STEWARD because the SunGuide
archive data do not include such error codes. The second rule was applied to STEWARD to
verify the detector malfunctions. The third and fourth rules are related to the complete test
problems that need to be resolved before they can be applied.

The second quality control rule was applied to District 2 traffic data between 9/11/06 (Monday)
and 9/15/06 (Friday). The following results suggest that four stations (#29, #33, #35 and #40)
need to be verified.

9/11/06 9/12/06 9/13/06 9/14/06 9/15/06
Null lanes 14 14 14 14 14
Null stations 4 4 4 4 4

Table 9: Quality Control Criteria for the Data Validity Check

Quality Control Test Sample Code with Threshold Values STEWARD

QC1-QCa3: Logical consistency If DATE={valid date value} (QC1)
tests If TIME={valid time value} (QC2)
If DET_ID={valid detector location value} (QC3)

Verified during
ETL process

QC4: Maximum volume If VOLUME > 17 (20 sec.) Implemented”
If VOLUME > 25 (30 sec.)
If VOLUME > 250 (5 min.)

If VPHPL > 3000 (any time period length)

QC5: Maximum occupancy If OCC > 95% (20 to 30 sec.) Implemented”

If OCC > 80% (1 to 5 min.)

QC6: Minimum speed If SPEED < 5 mph Implemented”

QC7: Maximum speed If SPEED > 100 mph (20 to 30 sec.) Implemented”

If SPEED > 80 mph (1 to 5 min.)

QC8: Multi-variate consistency If SPEED = 0 and VOLUME > 0 (and OCC > 0) | Implemented’

QC9: Multi-variate consistency If VOLUME = 0 and SPEED >0 Implemented”

QC10: Multi-variate consistency If SPEED = 0 and VOLUME =0 and OCC >0 Implemented”

If OCC = 0 and VOLUME > MAXVOL where Implemented”
values of zero MAXVOL=(2.932*ELAPTIME*SPEED)/600

QC11: Truncated occupancy

QC12: Maximum estimated IF ((VOLUME*(3600/NOM_POLL))/SPEED) > Implemented”
density 220 where NOM_POLL is the nominal polling

cycle length in seconds.

QC13: Consecutive identical No more than 8 consecutive identical volume- Implemented”
volume-occupancy speed values | occupancy-speed values. That is, the volume
AND occupancy AND speed values have more
than 8 consecutive identical values,
respectively. Zero (“0”) values are included in

this check.

' Implemented but will be accessible to the general user as part of next project phase.

For STEWARD purposes the thirteen quality check criteria have been applied only to the period
from 6:00AM to midnight. In general, the traffic volumes are low in early morning time and
their exclusion was necessary to avoid problems associated with detection accuracy issues.

All of the quality rules are applied to District 2 traffic data between 9/11/06 (Monday) and
9/15/06 (Friday) and the results are as follows:
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e QC1~QC3:100% of traffic data pass
e QC4: 0.15% of traffic data fail (2235+ 1817 +2133+ 2542 + 2351)/ 7241400 = 0.15%
e QC5: 0.01% of traffic data fail (77+182+136+147+241)/ 7241400 = 0.01%
e QC6: 2.27% of traffic data fail (668+1577+1023+159561+1397)/ 7241400 = 2.27%
e QC7:100% of traffic data pass
e QCB8:0.01% of traffic data fail (75+233+106+144+247)/ 7241400 = 0.01%
e QC9: 0.00% of traffic data fail (11+136+26+53+117)/ 7241400 = 0.00%
e QC10: 1.43% of traffic data fail (2176+2187+2157+1994+1823)/ 7241400 = 1.43%
e QC11: 100% of traffic data pass
e (QC12: 0.06% of traffic data fail (641+1119+572+805+1000)/ 7241400 = 0.06%
e QC13:0.00% of traffic data fail (11+51+72+9+10)/ 7241400 = 0.00%
Overall, 2.65% of traffic data fail thirteen quality check criteria. This suggests very good results

in comparison to those reported in Reference 2, which would be in the range of 55% to 100% in
the 2003 freeway data from 29 US cities.

5.4 Preliminary QA Assessment
There are several developmental issues in the STEWARD quality control process.

e The archived data from the District 2 SunGuide system need to be validated to generate
traffic data that satisfy the completeness test all the times.

e Each criterion needs be investigated and adjusted for STEWARD. For example, QC7
maximum speed might not be appropriate for SunGuide data archive because the system
imposes a maximum speed threshold to constrain the reported travel times. Other
numbers also need to be calibrated.

e An integrated and automated QA process needs be developed. Existing methods are
executed manually but they should be automated for productivity.

e A strategy for processing the invalid data needs be established. Some imputation rules
should be considered.
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5.5 Future QA Tests

The existing QA tests focus on each individual sensor as a separate entity. With the addition of
the facility configuration data it is possible to expand the QA process to include additional tests
that use relationships among the lane detectors. Examples of such relationships include traffic
volume distribution by lane at a given station, and consistency of volumes between adjacent
stations. The additional tests are being developed now and will be investigated in the coming
months.

6 Recommendations for STEWARD Operation and
Expansion

This report and its appendices have demonstrated that TMC data can be archived in a practical
manner and that the results can be of value to a variety of current and potential users. It is
therefore recommended that FDOT proceed towards the implementation and expansion of a
STEWARD. Some specific recommendations are presented as follows:

6.1 Future Support

The University of Florida Transportation Research Center is committed to the continued
operation and expansion of STEWARD. Our federally funded "Center for Multimodal Solutions
for Congestion Mitigation™ (CMS) has agreed to provide internal funding to carry out a project
with the following tasks:

Present a series of workshops for potential providers and users of archived data
Expand the scope of the CDW database to include additional SunGuide detectors
Operate the system to provide data and reports to agencies and researchers
Analyze the data to explore congestion modeling relationships

The UF project will allow the CDW to operate, collect data and serve its stakeholders for another
year; however additional implementation support from FDOT will be required to bridge the gap
between the prototype system and a fully operational CDW. The following objectives that are
not addressed by the UF-sponsored project have been identified by FDOT for continued support
under a separate project:

e Integrate the CDW functions with other FDOT data management programs.

e Transfer the CDW operations to the TERL center in Tallahassee

e Automate and fine tune the transfer of daily archive data from district TMCs and the

statewide monthly, quarterly, and annual reporting processes.
e Expand the CDW to include other data sources.
e Incorporate the CDW functionality into requirements for future SunGuide versions.

To ensure a smooth transition from research to operational status, the FDOT ITS office has
indicated that it is willing to commit resources within the TERL center to support the
Tallahassee-based activities related to the CDW. These resources will be instrumental to the
success of the project in collecting data and preparing reports that are useful to stakeholders.

It is important that the efforts of the two research projects and the TERL support be coordinated
in a manner that will avoid duplication and serve the interests of the overall CDW
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implementation. Table 10 presents an overview of the implementation objectives and
summarizes the role of the three activities in support of these objectives. Note that an important
element of the TERL support will be liaison and interface between the university-based research
and the stakeholders themselves.

6.2 Outreach to SunGuide TMCs

The expansion of the data archive to include all SunGuide TMCs that produce archive data
should be a high priority for the near future. To promote continuity with the current project, the
summary sheet shown in Figure 10 has recently been distributed to all present and future
SunGuide TMCs, along with the archive configuration instructions presented in Appendix A of
this report. The continuing project activities should follow up with the districts to ensure that
they give adequate attention to the configuration of their archive features.

6.3 Recommended FDOT Actions

During the course of the project a number of possible actions by FDOT were identified that
could improve the operation and usefulness of a central data warehouse. The specific actions are
discussed separately.

6.3.1 Embedding the Source TMC in the Archive Data File Name

The current SunGuide naming convention for the daily archive files includes only the date in the
form “mmddyyyy” to distinguish the file from those collected on other days. While this
convention serves the internal needs of each TMC, it creates the potential for confusion in the
loading of the data into the central database because multiple files with identical names must be
processed at the central location. This is likely to become a significant problem as STEWARD
expands to deal with large amounts of data from several TMCs. The solution to the problem
would be to embed a district identifier in the archive file names in a future release of SunGuide.

6.3.2 Standardizing the Station and Lane Naming Conventions for the SunGuide
Detectors

Each record in the TSS daily archive file contains one field for the station identification and
another field for the lane identification. Each district now applies its own conventions in
establishing the required identifiers. The only requirement is that the names be unique within
each district. The STEWARD database must attach an identifier to each station and lane that is
unique within the entire state. The scheme adopted for this project assigns a four character code
to each station and a seven character code to each lane. The station number format is “DFnn”,
where:

e D is the district number

e Fis the facility number assigned by the district

e nn is the station number within the facility

Final Report: Contract # BD545, RPWO # 37 Page 35




Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

The compositors of the lane number are
e Station number (4 characters)
e Direction (1 character)

e Function code (1 character)

Left entrance ramp

Left exit ramp

Freeway main lane

Right entrance ramp

Right exit ramp

Auxiliary lane

. HOV Lane

e Lane Number (1 character)

NogakrowhE

All new archive data to be added to the STEWARD database must have the identifiers assigned
by the district converted to this format to ensure that detected lane will have a unique identifier.
The adoption of a standard to be applied to SunGuide systems that have not yet assigned their
identification codes would greatly facilitate assimilation of their data by STEWARD. The
scheme described here could be adopted easily by each new SunGuide system.

6.3.3 Adding a Date and Time Stamp to Crash Records in CARS

As noted previously, the potential for integration of STEWARD data with crash records is
severely limited by the lack of a time stamp in the individual record for each crash. This
information is available on the crash report form but crash times cannot be correlated
productively with the archived traffic data without automated access to this information. It is
therefore recommended that FDOT consider adding a time stamp to the CARS crash record data.
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Table 10: Coordination of Proposed Central Data Warehouse Activities for 2008

Objective/Task UF CMS FDOT Possible TERL Support Activities
Project Project
Present a series of Requirement 1. Participate in workshop organization and
workshops for potential of Task 1 presentation.

providers and users of
archived data

2. Perhaps expand workshop to cover other
TERL activities

Expand the scope of the
CDW database to include
additional SunGuide
detectors

Requirement
of Task 2

Serve as a focal point for facility data
collection

Operate the system to
provide data and reports
to agencies and
researchers

Requirement
of Task 3

1. Serve as a focal point for operation

2. Perform ETL and QA operations after
transfer of operation from UF Campus
3. Provide reports to stakeholders

3. Maintain the CDW web site

Analyze the data to
explore congestion
modeling relationships

Requirement
of Task 4:

Integrate the CDW
Functions with Other
FDOT Data Management

Requirement
of Task 1:

1. Provide liaison with other FDOT offices
that produce or use data
2. Organize and schedule stakeholder

Programs meetings
Transfer the CDW Requirement | 1. Collaborate with the UF Team to ensure a
Operations to the TERL of Task 2: smooth transfer of operations

Center in Tallahassee

2. Review the software documentation to
ensure maintainability

Automate and fine tune
the transfer of daily
archive data from district
TMCs and the statewide
reporting processes.

Requirement
of Task 3:

Provide FDOT network support for data
transfer

Expand the CDW to
Include Other Data
Sources

Requirement
of Task 4:

Advise the UF research team on potential
data sources.

Incorporate the CDW
Functionality into
Requirements for Future
SunGuide Versions

Requirement
of Task 5:

1. Identify stakeholder requirements

2. Prepare the framework for requirements
documents.

3. Review the draft documents submitted by
the UF Team
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Figure 10
FDOT District SunGuide TMC Archive Summary

TMC Information: District T™MC

Contact Name Phone email

TSS Subsystem Data

SunGuide generates a TSS archive file at the end of each day containing a comma delimited text representation of the
volume, speed and occupancy for each detector in the system. Is your SunGuide system currently producing daily TSS
archive files? Yes No Don't know

If yes, the reporting interval is seconds. (The recommended interval is 20 seconds.)

If no, when do you expect to activate the SunGuide TSS archive feature?

Each district may have up to 10 facilities, numbered 0 through 9. Facility #9 is generally reserved for isolated stations.
Please list your facilities as you would like them to appear in the STEWARD database. If you have not yet subdivided
your system into facilities, please just list the totals below

Status of TSS Detectors for Archive Data
ID Description Current Anticipated 2008 Detector Types
Lanes Stations | Lanes Stations | RTMS, Loop etc.
0
1
2
3
4
5
6
7
8
9 (Unassigned)
Total

Detector Station and Lane Data Requirements

Some additional lane and station information is required to ensure that each record in the STEWARD database
represents a globally unigue location, to support the analysis and reporting of system based measures and to relate the
measures obtained from a specific location to other forms of data, such as RCI, Statistics Office counts, crash records etc.
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Required Data for Each Station:

A station includes one or more detected lanes covering the facility in one direction. Can you provide the following
information for each station?

Yes _ No___ Description (Example: I-95 NB at Forest St)
Yes _ No___ Status (Normal or Offline)

Yes __ No___ Facility Number (Assigned above)

Yes  No___ Coordinates (Latitude, Longitude)

Yes  No___ State Milepost

Yes  No__ RCIRoadway Id

Yes__ No___ RCI Roadway Milepost

Yes__ No___ Maximum Speed

Required Data for Each Detected Lane:

Can you provide the following information for each lane that reports TSS Data?

Yes__ No___ Lane number at the station

Yes  No___ Direction

Yes __ No___ Lane type or function (Mainline, entrance ramp, exit ramp, auxiliary, HOV)
Yes _ No___ Detector type (RTMS Loop, etc.)

Yes _ No___ Max Speed (Required for travel time reliability reporting)

TVT Subsystem Data

The TVT subsystem reports daily travel times for each travel time link configured by the TMC. The time resolution is
normally one minute. Is your SunGuide system currently producing daily TVT archive files? Yes No
Don’t know

If no, when do you expect to activate the SunGuide TVT archive feature?

Can you provide the following information for each travel time link that you have configured?

Yes  No___ LinkID for the archive file

Yes __ No___ Link Description

Yes  No___ Link Direction

Yes _ No___ Origin ID (usually a DMS location)
Yes _ No___ Destination ID (Usually a TSS Station)
Yes__ No___ Lane number at the station
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7 Description of Appendix Material

To facilitate review, most of the material in this report is provided as separate appendices. We
believe that separate modules will be desirable because of the different focus of various users.
The following modules are presented as appendices:

7.1 Instructions and Guidance for Configuring the SunGuide Facility Data for
STEWARD

A description of the configuration procedures is presented in Appendix A. This module has been
developed to assist TMC personnel in configuring their SunGuide facility data. The procedures
followed by the project staff have in the configuration of the District 2 archive been documented
to support future configuration efforts in other systems during the continuation phases of the
project. The topics include:

e TSS Archived Data Format

e Conversion of TSS Data to the STEWARD Database

e Required TSS Facility Data

e TVT Archived Data Format
Conversion of TVT Data to the STEWARD Database
Conversion of SunGuide Archive Data to the FDOT Count Formats
e Transferring Archive Data to STEWARD

7.2 Instructions and Guidance for Installing STEWARD at TERL
A description of the steps required to install the STEWARD software and databases is presented
in Appendix B. This module has been developed to assist FDOT and ITS contract personnel in
setting up STEWARD in the TERL facility. The topics include:
e Oracle Database Program Installation
o Installing Oracle 10g Release 2
o Installing Oracle Workflow
o0 Oracle Warehouse Builder (OWB) Setup
e STEWARD Deployment
0 Prerequisites:
o0 Importing metadata
0 Registration on the Control Center Manager
o0 Deployment and data loading process

7.3 Instructions and Guidance for Operating STEWARD

A description of the steps required to obtain data from the districts and add it to the STEWARD
databases has been developed to assist FDOT personnel in operating and maintaining
STEWARD in the TERL facility. This information is presented in Appendix C. The topics
include:

e Physical architecture of STEWARD

e The ETL process

e Exporting metadata from the database

e Database table configurations
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7.4 Instructions and Guidance for Accessing STEWARD Data on the Internet
While some use will be made within FDOT by accessing the STEWARD databases directly,
most users in the future will gain access to STEWARD via the internet. A document describing
the internet based features of STEWARD in presented in Appendix D. The topics include:

e Anoverview of the STEWARD web interface.
An explanation of the STEWARD web pages
Instructions for accessing the district data and reports
Examples demonstrating the operations to be performed

7.5 STEWARD Design Document

A detailed description of the design features of STEWARD is presented in Appendix E. This
document will be of interest to those who have a need to be familiar with the details of the
system design and operation. The topics include:
e STEWARD system overview
e STEWARD database development and management
o External tables
o0 Dimension tables
o0 Facttables
0 Materialized views
e The STEWARD ETL Process
o0 Mappings
0 Process flows
0 Schedules
e STEWARD Web Interface
0 Program architecture
0 STEWARD web implementation
This appendix will serve as the definitive STEWARD document for future maintenance and
enhancement.

7.6 Workshop Material

Future workshops will be presented to cover the use of the STEWARD data by TMC operators,
analysts and managers. The workshop agenda, which covers a half-day period, is shown In
Figure 11. Each of the six sessions covers a nominal half-hour period.

The PowerPoint presentation files and other workshop materials are included in the supplemental
CD material in Appendix G.
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Figure 11: STEWARD workshop agenda

1. Executive Summary 4. Available Reports

e Benefits of a central data warehouse e Diagnostic

e STEWARD features e Quality assessment

e District support requirements e Performance measures
2. Facility Data Configuration 5. Database Operations

e Archive file contents ¢ Internet site overview

¢ Need for metadata e Queries

e Station data file content e Selection criteria

e Lane detector file content e Query results

e Facility data development process

3. The ETL Process

6. Interaction with Other Data
Traffic Count Data

RCI Data

Crash records Data

TMC Simulation

ETL utility

Diagnostic reports
Database development
Oracle Scheduler operation

7.7 Description of Delivered Software and Data Files

Several software items and data files were produced to support the development and operation of
STEWARD. All products developed in connection with this project are delivered as a part of the
final report. Their documentation is incorporated into Appendix F and the program and data files
are included on the supplemental CD of Appendix G: The items that fall into this category
include:

MPConverter: A set of milepost converter routines required to convert milepost information
to coordinates and vice versa. This product will be useful for configuring the facility
metadata for additional TMCs to be brought into STEWARD.

TSSBuilder: A utility that reads the raw data from a SunGuide archive over several days
and constructs a list of all of the stations and lanes that have reported volume, speed and
occupancy data. This program performs the first step in configuring the STEWARD
facility data for a SunGuide TMC. The documentation for this program has also been
incorporated into the workshop material

Internal Utility Programs:. The Oracle Warehouse Builder has several limitations with
respect to the ETL process. To work around these limitations, several utility programs have
been developed to give STEWARD the required flexibility and expandability.

SIMTMC: A utility that uses a microscopic traffic simulation model to emulate a SunGuide
freeway traffic management center. The program produces input data files for the FRESIM
freeway simulation model and creates data archive files in the prescribed SunGuide format.
It was originally developed for testing the STEWARD database before the actual data

Final Report: Contract # BD545, RPWO # 37 Page 42




Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

became available. It could be useful in the future for general simulation of a SunGuide
TMC.

7.8 Supplemental Material Delivered on CD
The following files are included in the CD delivery:
e PDF version of this report, including appendices
PowerPoint files for the STEWARD workshop
MPConverter software: source and installation files
TSSBuilder software: source and installation files
SIMTMC software: source and installation files
Current versions of all facility metadata files for Districts 2, 4, 5 and 6. The files for each
district are contained in a separate Excel workbook. Each workbook contains three
spreadsheets covering the facility, station and lane description data.
e STEWARD ETL Utility programs: Source and installation files
e Move2SunETLUtilityFolder
e Move2StewardFolder
e PrepareFileLoading
e STEWARD ETL Data Warehouse Builder Metadata File (STEWARD backup file)
e STEWARD database backup file
e Facility configuration data files for all districts

8 Summary and Closure

This report and its appendices have demonstrated that TMC data can be archived in a practical
manner and that the results can be of value to a variety of current and potential users. It is
suggested that these findings justify further implementation and expansion of STEWARD. The
ongoing support for the development and implementation will carry the project forward for
another year. An important expansion of STEWARD and a visible demonstration of its
effectiveness will result from this effort.

It must be emphasized that the prototype developed by this project represents a proof of concept

and not a fully operational system. The research team hopes that support for statewide
implementation of a fully configured central data warehouse will not be too far in the future.
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1 Introduction

The Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD) will
archive data from a variety of sources in a database that will support the generation of reports
and queries. A prototype is being developed now as a proof of concept for a fully operational
version to be deployed in the future. The STEWARD database will eventually reside in
Tallahassee at the Florida Department of Transportation (FDOT) Traffic Engineering Research
Laboratory (TERL). A prototype system is now being developed in Gainesville by the
University of Florida (UF) Transportation Research Center.

This document deals with the requirements and procedures for transferring the daily archive data
from the SunGuide traffic sensor subsystem (TSS) and travel time (TVT) subsystem to the
STEWARD database. The procedures for data transfer were developed using the 1-95 SunGuide
system in Jacksonville as a model. Other SunGuide traffic management centers (TMCs) will be
added as the archive data become available

The system, as shown in Figure A-1, is configured with approximately 450 detectors at 120 Road
Traffic Microwave Sensor (RTMS) detection stations covering a 25 mile section of the freeway.
Figure 1 also shows an overview of the archived data flow. The following discussion describes
the required facility data for each TMC and the data formats for the raw archived data and the
STEWARD database.

2 TSS Archived Data Format

The TSS data are stored in a comma-delimited flat file, with each file representing a 24 hour day.
Zipped versions of these files are posted periodically by the District 2 staff. The structure of the
raw archive data file is shown Figure A-2. Each record in the file represents the volume, speed
and occupancy data from one lane of the freeway over a single 20 second period. So, a file
representing 24 hours of data at 450 detectors will contain (450 x 24 x 60 x 3) or approximately
2 million records. The size of each file is approximately 85 megabytes. The zipped version is
reduced to approximately 10 megabytes, which is a reasonable size for retrieval from file transfer
protocol (FTP) site.
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Facility Description

RTMS 955033
& RTMS 955057

Archive Files (20
sec intervals) —

' Station Lane Info
‘l ,Zi Info Station ID
&jnquf Milepost Lane #
o gy Station ID Lane type
Description
# Lanes
# On-ramps
# Off-ramps

(2 )
Summary Reports
Detector Analysis

2 Max Flow Rates
|y STEWARD Effective Veh Length

@! I Database Lane Balance Summary
I System Analysis
Group Data by 5, 15 and Volume Map
60 Min Intervals

1/0 Balance

Performance Analysis

Veh-Miles
Veh-Hrs
Average Speed
Delay
Grouped Data Kinetic Energy
Summaries Level of Service
. Time Quality Assessment
— Speed TTI MM Checks
Volume Consistency Checks
Occupancy Among lanes
# of Obseryat!qns Among Stations
Speed Variability With other FDOT counts
J J
Figure A-1: SunGuide archived TSS data
flow
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FigureA-2: Example of the raw data from the SunGuide TSS archive

timestamp detector _id lane_id speed volume occupancy
00.00.04 RTMS 95N003 R95N003_01lLane_ 01 55 1 1
00.00.09 RTMS 95S004A R95S004A_0lLane_03 55 1 1
00.00.09 RTMS 95N006 R95N006_01Ramp_01 0 0 0
00.00.09 RTMS 95N026 R95N026_01LaneN_01 0 0 0
00.00.09 RTMS 95N026 R95N026_04LaneS 01 55 2 6

The data fields in the raw archive file are described as follows:

2.1 Timestamp

The time stamp, based on a 24 hour format “hh.mm.ss”, indicates the time at which the record
was received from the field hardware. This field is placed in the STEWARD database with
global replacement of the period by a colon to give the more conventional time format of
“hh:mm:ss”. The separator character is user-specified in SunGuide. We will need to know what
separator has been specified for each system so it can be converted to a colon.

2.2 Detector_id

The detector ID field identifies the RTMS detector station from which the data was received.
The interpretation of this field is somewhat complicated by the fact that more than one RTMS
unit may be required to cover all lanes at a given station and, at any station; one RTMS unit may
cover lanes in one or both directions.

In District 2, the detector ID format is RTMS 95Fnnn[A]: where:
e “RTMS 95” is the designation used by District 2 for RTMS detector stations on the 1-95
facility in Jacksonville. Note that all detector stations on this facility use RTMS units.
e Fisa facility descriptor, with “N” representing stations north of 1-10 and “S” representing
stations south of 1-10. Note that this designation does not imply a direction of travel (i.e.,
Northbound or Southbound).

e nnn is a three digit number identifying the station. The numbers run more or less
sequentially in both directions from 1-10.

e “A” s an optional identifier used to indicate a second RTMS unit at this station.

2.3 Lane_ID
The lane ID identifies the individual lane at the RTMS Station. The format is
R95Fnnn[A]_cctttt[D]_LL, where:

e R95F identifies the detector station from the detector ID field. “R95N” in this field
conforms to “RTMS 95N” in the detector ID and “R95S” conforms to “RTMS 95S.”
nnn has the same significance as in the detector ID field
“A” also has the same significance as in the detector ID field.
_cc indicates the physical RTMS channel assigned to this detector.
tttt is either “Lane” or “Ramp” depending on the type of the lane detected. “Lane” refers to
a freeway mainline lane. Note that no distinction is made between entrance and exit ramps.
e [D] is an optional indicator of the direction of the detected lane (either N or S in this case)
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e LL isthe lane or ramp number, sequentially from left to right.

2.4 Data Fields

Separate data fields are provided for speed, volume and occupancy. These numbers represent the
raw data values accumulated over the last 20 second period.

3 Conversion of TSS Data to the STEWARD Database

The STEWARD database will contain the TSS data from all days at all stations in all TMCs. As
illustrated in Figure 2, the SunGuide raw data archive contains one record for each lane for each
20 second polling interval. The STEWARD database content differs from the raw data in two
ways:

1. To streamline the processing and retrieval, the STEWARD data base contains one record
per station representing all of the lanes at that station. Individual lane data are not
archived but lane balance measures based on the ratio of the highest lane value to the
lowest lane value are recorded for both volume and speed.

2. The values contained in the STEWARD database represent the 20 second archived data
values accumulated over periods of 5, 15 and 60 minutes.

The STEWARD database structure is shown in Table A-1.

Table A-1: STEWARD Database Structure

Field Description
DATE Date of collection (MM/DD/YYYY)
TIME Time Stamp (HH:MM:SS)
CDWID Station ID (4 characters)
Direction 1 = increasing mileposts, 2 = decreasing mileposts
FwySpd VVolume weighted average speed for mainline
FwyVol Total count for mainline
FwyOcc Average occupancy for mainline (unweighted)
Spd_CV Speed standard deviation / mean for all mainline lanes
VolRatio Highest lane volume / lowest lane volume for mainline lanes
SpdRatio Highest lane speed / lowest lane speed for mainline lanes
EntryVol Sum of entrance ramp counts
ExitVol Sum of exit ramp counts
FwyQA Placeholder for quality assessment measure. Currently the percent of
EntryQA expected observations that were received during the time period.
ExitQA
HOVSpdl
HOVVol Corresponding measures of freeway speed, volume occupancy and data
HOVOcc quality in the HOV lanes, if present
HOVQA
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Some conversion of the raw archive data will be required to create the STEWARD database.
The following steps are involved in the conversion:

A “date” field must be added to each record. The date information in the raw archive data
is embedded in the file name.
The “time” field must be converted to a universal format “hh:mm:ss.”
A unique station identifier must be constructed from the *detectorID” field that was shown
in Figure A-2. The station ID format is “DFnn” where:

o D indicates the FDOT district

o F indicates the facility within the district (O=North of I1-10, 1=South of 1-10)

0 nn is the station number within the facility assigned by the TMC
A direction code is added (1 = increasing mileposts, 2 = decreasing mileposts)
The speeds are averaged (volume weighted) for all mainline lanes over the period.
The counts are summed for all mainline lanes over the period.
The occupancies are averaged (unweighted) for all mainline lanes over the period.
A field indicating the variability of speed within the time period is added. The speed
variability could indicate turbulence in the traffic stream. The speed variability is
represented by the coefficient of variation of speed (i.e., standard deviation/mean speed).
A field indicating the variability of volume among lanes within the time period is added.
The “volume ratio” is defined as the ratio of the highest lane volume / lowest lane volume
for all mainline lanes.
A field indicating the variability of speed among lanes within the time period is added.
The “speed ratio” is defined as the ratio of the highest lane speed / lowest lane speed for all
mainline lanes.
Entrance and exit ramp volumes are added in separate fields. The speed and occupancy
measures for ramps are not archived in the STEWARD database.
Quality assessment fields are added for the mainline, entrance ramps and exit ramps in
separate fields. The current entry in these fields is the percent of expected observations that
were received during the time period. It is likely that the values in these fields will be
modified to include the results of a more extensive quality assessment procedure that is now
under development.

An example of the STEWARD database content is presented in Figure A-3

Date

Figure A-3: Example of the STEWARD database content

Time CDWID Dir Fwy Fwy Fwy Spd Vol Spd Entry Exit Fwy Entry Exit
Spd Vol Occ CV Ratio Ratio Vol Vol QA QA QA

2/21/2007  08:45:00 2123 1 613 679 3.8 7.36 23 113 0 0 100 0 0
2/21/2007  08:45:00 2124 2 615 1146 10 4.67 1.22 1.2 0 0 100 0 0
2/21/2007  08:45:00 2125 1 688 1469 8.6 382 126 1.07 0 0 100 0 0
2/21/2007  08:45:00 2126 2 658 1129 9.9 486 1.06 1.16 0 0 100 0 0
2/21/2007  08:45:00 2127 1 577 1080 9.2 564 119 1.28 0 0 100 0 0
2/21/2007  08:45:00 2128 2 66.8 985 7.4 838 129 1.02 0 155 100 0 100
2/21/2007  08:45:00 2129 1 71 897 2.6 571 144 147 166 0 100 100 0
2/21/2007  08:45:00 2130 1 592 1276 9.5 39 182 113 99 0 100 100 0
2/21/2007  08:45:00 2131 2 6438 937 8.3 75 182 115 0 84 100 0 100
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4 Required TSS Facility Data

Not all of the information required to convert the raw data to the STEWARD database is
contained in the raw data. Some additional information is required for three purposes:
1. To ensure that each record in the STEWARD database represents a globally unique
location
2. To support the analysis and reporting of system based measures and quality assessment.
3. To relate the measures obtained from a specific location to other forms of data, such as
RCI, Statistics Office counts, crash records etc.

Two facility information databases must be created for each facility to be included in the
STEWARD database. This information must be presented in two Excel spreadsheets:

4.1 The Station Data Spreadsheet
The station data spreadsheet must include the following fields for each station on the facility.

4.1.1 Station_Index

This is a number assigned sequentially to all stations in a facility. It is required for internal
processing purposes and does not appear in the database or the reports.

4.1.2 Stationcdw_Num

This is the first 4 characters in the lane ID field in the STEWARD database, representing the
district, facility and station number (Example: 2001).

4.1.3 Description
A physical description of the station (Example: 1-95 NB at Forest St)

4.1.4 Status

This indicates the known status of the station (0=Normal, 1=0Offline, 2=Undetected). The offline
stations will not be reported as defective. The undetected station locations are required for the
input/output analysis to indicate that the inputs and outputs for a specific link should not be
expected to balance.

4.1.5 Road
The name given to the facility (Either I-95N or 1-95S in District 2)

4.1.6 Latitude
Expressed in degrees and decimal degrees (Example 30.32339)

4.1.7 Longitude
Expressed in degrees and decimal degrees (Example -81.6807)

4.1.8 State_ Milepost
Required for sequential ordering of stations (Example 351.451)
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4.1.9 Roadway_ Id

Required for correlation with the roadway characteristics inventory (RCI) and crash data and for
identifying the county number for generating traffic count files (Example 72020000)

4.1.10 Roadway_Milepost

Required for correlation with RCI and crash data and to identify the county number for
generating traffic counts (Example 2.7)

4.1.11 Max_Speed

The maximum speed at each station is required for estimating delay as a performance measure
because the FDOT definition of delay is referenced to a threshold 10 mph below the speed limit

4.1.12 Num_Of_Lanes

The number of lanes at each station is required for estimating v/c ratio as a performance
measure.

4.1.13 Lane_Capacity

The per-lane capacity at each station is required for estimating v/c ratio as a performance
measure.

4.1.14 UpNode

The upstream station number for each station is required to determine the average volume in
each link bounded by two stations

4.1.15 Detector_Type

The detector type (RTMS, Loop, etc.) is not currently used for processing, but it will be of
interest to future studies for comparison of detector performance.

4.1.16 Detector_Unit

The number of detector units was included in the facility data originally supplied by District 2. It
is included here as a future provision

4.2 The Lane Data Spreadsheet

The station data spreadsheet must include the following fields for each detected lane on the
facility:

4.2.1 CDWstation

This is the same 4 digit station number as in the station data spreadsheet. It is used as a key to
relate the station and lane data (Example 2001).

4.2.2 Lane
The lane number reference in the STEWARD database (Example: 2001131)
The compositors of the lane number are

e CDW Station number (4 characters)

e Direction (1 character)

e Function code (1 character)
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Left entrance ramp

Left exit ramp

Freeway main lane

Right entrance ramp

Right exit ramp

Auxiliary lane

. HOV Lane

e Lane Number (from left to right)

NogakowdnpE

4.2.3 Tmc_Id

The lane ID used by the archive file generated by the TMC (Example: R95N001_01Lane_01).
Note that this must match the “lane_id” field in the archive database. Archive data records in
which the lane_id is not found in the lane data spreadsheet are reported as “Orphan Lanes.”
Records in the lane data spreadsheet that have no matches in the archive data file are reported as
“Null Lanes.”

4.2.4 Det_Type

Always “RTMS” for District 2. This is not used in any analysis at present, but is provided for
future use.

4.2.5 Direction

The direction of the traffic detected on this lane (1=Increasing mileposts, 2=Decreasing
mileposts)

4.2.6 Status

This indicates the known status of the station (0=Normal, 1=0Offline, 2=Undetected). The offline
stations will not be reported as defective. The undetected station locations are required for the
input/output analysis to indicate that the inputs and outputs for a specific link should not be
expected to balance.

4.2.7 Roadway_Id

Required for correlation with RCI and crash data (Example 72020000). Also required to obtain
the county number for generating traffic count files compatible with the FDOT Statistics Office
files.

4.2.8 Roadway_ Milepost

Required for correlation with RCI and crash data. Note that these fields are also in the station
data file. They are required here because stations that detect traffic in both directions may have
different roadways assigned.

4.2.9 Max_Speed
Normally the speed limit

4.2.10 Count_Station

The number assigned by the FDOT Statistics Office or District Planning Office for generating
traffic count data files from the SunGuide detectors.
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5 TVT Archived Data Format

The TVT archive data are much simpler to acquire, store and analyze than the TSS data. The
raw archive data format is shown in Figure A-4.

Figure A-4: Example of the raw SunGuide archive TVT data content

timestamp travel_link_id travel_link_timestamp travel_time

00.00.55 Arpt - MLK 2006.08.31 00.00.53 14
00.00.55 Arpt - Philips 2006.08.31 00.00.53 38
00.00.55 S04 - 1-10 2006.08.31 00.00.53 8
00.00.55 S04 - 8th 2006.08.31 00.00.53 12
00.00.55 NO7 - MLK 2006.08.31 00.00.53 9
00.00.55 NO7 - 10 2006.08.31 00.00.53 13
00.00.55 S08 - Bowden 2006.08.31 00.00.53 6
00.00.55 Arpt - 10 2006.08.31 00.00.53 18

The raw archive data fields are described as follows:

5.1 Timestamp
Same as TSS Data

5.2 Travel_link_id
This is the name given by the TMC to the travel link

5.3 Travel_link_timestamp

We do not use this field. It was noted that some of the records at the beginning of a day were
from the previous day. This caused irresolvable confusion.

5.4 Travel time
This is the travel time in minutes on the link.

6 Conversion of TVT Data to the STEWARD Database

The conversion of the TVT data is a simpler process than the TSS data. The TVT facility data
are contained in three tables:
e The link data table, which identifies the required properties for each link. A sample of the
link data table is presented in Figure A-5.
e The origin data table which identifies the required properties for each origin point. One
origin point may be common to several links. A sample of the origin data table is presented
in Figure A-6.
e The destination data table which identifies the required properties for each destination
point. One destination point may be common to several links. A sample of the origin data
table is presented in Figure A-7.
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Archive_Ref OriginID DestinationID  Status Direction Speed_Limit Link_Length
95n01- Dunn 201101 201204 0 NB 58.4 7.733
95n01- MLK 201101 201202 0 NB 55.0 1.733
95n02- emerson 202101 212202 0 SB 54.4 5.267
95n02- JTB 202101 212203 0 SB 58.4 8.267
95n03- Edgewood 201102 201203 0 NB 55.0 4.127
95n03- 1-295 201102 201205 0 NB 60.5 9.127
95n04- Dunn 201103 201204 0 NB 59.5 5.428
95n04- 1-295 201103 201205 0 NB 61.7 7.428
95n05- emerson 202102 212202 0 SB 54.6 7.559
95n05- I-10 202102 212201 0 SB 51.3 3.559

Figure A-5. Example of a TVT link data table

The link data fields are described as follows:

6.1 Archive_Ref

This field is used to search for the travel time link and therefore must match an entry in the
archive data travel_link_id field exactly.

6.2 From
A description of the origin for the travel time link

6.3 To
A description of the destination for the travel time link

6.4 Status
0=Normal, 1=Disabled. Other status codes may be desirable.

6.5 Direction
NB or SB. All links are unidirectional.

6.6 Speed Limit

The distance-weighted average speed limit for this link is computed automatically by spreadsheet
macro routine that obtains speed limit information from the TSS facility data. The speed limit is
required to compute the travel time variability measures.

6.7 Link Length

The length of this link is computed automatically by spreadsheet macro routine that obtains
milepost information from the TSS facility data. The speed limit is required to compute the
travel time variability measures.
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7 The STEWARD TVT Database

An example of the STEWARD travel time database content is shown in Figure A-8. The same
database structure is used for the original archive data at 1 minute intervals, plus the 5, 15 and 60
minute aggregations.

Three performance measures derived from the travel times are contained in the database:
e Congestion Delay: based on a travel time index of 1.5. The travel time index is defined as
the ratio of the actual travel time to the travel time at the free flow speed. The speed limit

will be used to represent the free flow speed. The unit of measurement is accumulated
minutes of delay.

e On Time Delay: referenced to a travel speed of 10 mph below the speed limit. This
threshold has been specified for purposes of travel time reliability reporting in Florida. The
unit of measurement is accumulated minutes of delay.

e Percent of on-time trips: defined as the percent of trips that were made at a speed no less
than ten mph below the speed limit.

Most of the other fields are self-explanatory. The fields that require explanation apply to the 5,
15 and 60 minute aggregations. These fields are described as follows:

e AV _TT: The average travel time over the period

e  MAX_TT: The maximum travel time in any 1 minute interval during the period

e CHECK: A placeholder for future quality assessment checks
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Roadway Direction

I-95N
[-95N
I-95N
I-95N
I-95N
I-95N
I-95N
I-95N
I-95S
I-95S
I-95S

NEFENNFENENEDN

Latitude

30.48213889
30.44197222
30.44202778
30.36458333
30.36438889
30.34002778
30.33238889
30.33302778
30.31388889
30.29713889
30.29555556

Example of a TVT origin data table

Roadway To_Dir

[-95N
1-95N
I-95N
[-95N
I-95N
I-95N
[-95N
[-95S
[-95S
[-95S
[-95S
[-95S

OriginlD  Archive_Ref  Sign Name Location Description
DMS
202104 Airport01 Airport01 Airport Road
201104 95N06 DMS 95N06 DMS
202103 95NO07 DMS 95NO07  1-95 North of Dunn Ave SB
201103 95N04 DMS 95N04 DMS
202102 95NO05 DMS 95N05 DMS
201102 95N03 DMS 95N03 DMS
201101 95N01 DMS 95N01 DMS
202101 95N02 DMS 95N02 DMS
212101 95S01 DMS 95S01 DMS
211102 95502 DMS 95502 DMS
212103 95S03 DMS 95S03 DMS
Figure A-6:
DestinationID Archive_Ref  Location Description
201206 Airport Rd Airport Rd - Exit 363
201205 1-295 [-295 (North) - Exit 362
201204 Dunn Dunn Ave - Exit 360
201203 Edgewood Edgewood Ave - Exit 357
201202 MLK MLK - Exit 354
202201 MLK MLK - Exit 354
201201 Union St Union St - Exit 353
211201 1-10 [-10 - Exit 351
212201 1-10 [-10 - Exit 351
211202 Downtown Downtown/Acosta - Exit 350
211203 Emerson Emerson St - Exit 347
212202 Emerson Emerson St - Exit 347
211204 University University Blvd - Exit 346
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Figure A-7: Example of a TVT origin data table

[-95S

PNRPRPNRPRPNRRRRER

Latitude

30.47922094
30.46505593
30.43679506
30.39719141
30.35632188
30.35632188
30.34187445
30.31803344
30.31803344
30.31405856
30.28829202
30.28829202
30.27663549
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Longitude

Longitude Milepost Station_ID
-81.6485 363.149 2050
-81.65422222 360.365 2037
-81.65463889 360.363 2036
-81.66861111 354.572 2017
-81.66897222 354.559 2018
-81.66786111 352.873 2009
-81.67225 352.267 2006
-81.67291667 352.267 2005
-81.66022222 349.812 2105
-81.63644444 347.825 2117
-81.63527778 347.698 2116
Milepost  Station_ID
-81.64403147 363 2048
-81.6477458 362 2043
-81.65553113 360 2037
-81.66790056 357 2028
-81.6685168 354 2014
-81.6685168 354 2016
-81.66805376 353 2009
-81.67920523 351 2102
-81.67920523 351 2101
-81.66334964 350 2106
-81.62710929 347 2118
-81.62710929 347 2120
-81.61718891 346 2127
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DATE

2/16/2007

2/16/2007

2/16/2007

2/16/2007

2/16/2007

2/16/2007

2/16/2007

2/16/2007

2/16/2007

2/16/2007

2/16/2007

2/16/2007

2/16/2007

2/16/2007

2/16/2007

2/16/2007

2/16/2007
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TIME

17:00:00

17:00:00

17:00:00

17:00:00

17:00:00

17:00:00

17:15:00

17:15:00

17:15:00

17:15:00

17:15:00

17:15:00

17:15:00

17:15:00

17:15:00

17:15:00

17:15:00

FROM

211106

211106

212107

211108

211108

202104

201101

201101

202101

202101

201102

201102

201103

201103

202102

202102

201104

TO

211203

211204

212206

211203

211205

212201

201204

201202

212202

212203

201203

201205

201204

201205

212202

212201

201206

AV_TT
4.3

2

11.9

8.2

7.1
12.3
5.7
9.4
3.9
6.3
10.7
4.5

2.8

CONGESTION
DELAY

0.3

2.8

MAX_TT

14

10

CHECK

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

15

ONTIME
PERCENT

100

100

100

100

100

100

100

100

73.3

0

33.3

100

100

100

40

93.3

20

Figure A-8: Sample STEWARD travel time data base content
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8 Conversion of SunGuide Archive Data to the FDOT Count
Formats

The traffic counts in the SunGuide archives have essentially the same content as the FDOT
Statistics Office and District Planning Office traffic count files. There is clearly a potential
benefit that could be derived from a mutual exchange of traffic count data between the ITS
centers and the Statistics Office. The Statistics Office data could provide an important reference
for calibrating the ITS detectors, most of which are microwave based. The ITS data could
provide a useful supplement to the statewide traffic count coverage now in place.

Figure A-9 shows an example comparison between the daily counts from a Statistics Office
station and the upstream and downstream ITS stations. Note that a near perfect agreement is
apparent here. This will not always be the case and comparison of data from the two sources
could potentially improve the accuracy of both sources.

—e— 2124(TSS)
3000 —a— 0171 (TC, SB)

2000 | —a— 2126 (TSS)

Hourly Volun

o

00:00:00
02:00:00
04:00:00
06:00:00
08:00:00
10:00:00
12:00:00
14:00:00
16:00:00
18:00:00
20:00:00
22:00:00

Time

~ Figure A-9. Example SunGuide TSS and Statistics Office count comparison
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8.1 The Statistics Office Count Format

A utility program has been developed to convert the count data in the SunGuide Data Archive to
the Statistics Office count format. This format is presented in Table A-2, along with the rules
used for conversion from the SunGuide Archive. Note that each filed in this format has a fixed
width.

Table A-2: Rules for Converting District 2 ITS Data to FDOT Statistics Office Count Files

TAG CNT String constant

CcO County Number Duval County = 72.

STAT Station Number Four characters are available. The ITS station ID is made up as
dfnn, where

e d = District (1 char)
e f=TFacility: 0=North of I-10, 1=South of I-10 (1 char)
e nn = Assigned station number (2 char)

Since there are only 4 characters available, and a given station can
have lanes in both directions, we reconfigured the station number as
fnnd, where:

o f=Facility

e nn = Station Number

e d =direction (1=increasing MP, 2= Decreasing MP)

The redundant district number was eliminated to make room for the

direction
Filler
YY Survey Year
MM Survey Month
DD Survey Day
HR Survey Hour End of reporting interval
MN Survey Minute End of reporting interval
Filler
INT Survey Interval 60 minutes
The following values are repeated for each lane up to a total of 8 lanes
Filler
L Lane Number TMG standard: right to left. Note that this is inverted from the normal
ITS standard
Filler
IVOL Interval Volume As computed

The Statistics office has also prescribed a standard for counts derived from ITS detectors. The
ITS format uses the “ITS” tag in place of the “CNT” tag. This format also includes a validity
check for each lane (N = normal, B = bad). As a preliminary criterion for generating ITS files,
the detector data are assumed to be normal if the detectors reported volumes for at least 90% of
the 20 second SunGuide polling intervals. More detailed quality assurance (QA) criteria are
under development.
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8.2 District Planning Office Count Format

The district planning offices perform non-continuous counts periodically at selected locations
using various types of portable equipment. The SunGuide archive offers a potentially rich
source for this type of data. The district count file format differs from the central office format
because of differences in the processing software. The district format requires one record for
each lane in the following format:

Field Length Comment Example
County 2 Numeric FDOT County Number 72
Station 4 Numeric  Supplied by District 0004
Date 8 Numeric  YYYYMMDD 20020115
Direction 1 Alpha Direction of traffic E
Lane 1 Numeric 1=Outside,2=Middle,etc. 1
Survey Type 1 Numeric 2=Vehicle count 2
Survey Program 1 Numeric 9=ITS program 9
Interval 2 Numeric Minutes 15
Time 4 Numeric Military time, leading zeroes 0830
Volume 6 Numeric leading zeroes required 000357

Note: Blanks between Fields, Carriage Return/Line Field at end of each line of data.

The TSS lane data described earlier contains a field for the count data station. The station
number begins with a “C” or a “D”, followed by a 4 digit number. Stations beginning with “C”
are processed in the central office format and those beginning with D are processed as district
count files. Count files are generated for all lanes with valid data in the station number field.
Counts are not generated if the field is blank. The prefix letter is stripped from the station
number in the count data file.

9 Transferring Archive Data to STEWARD

At this point we receive periodic data from District 2 through an FTP site. We will have to
examine the possible transmission methods with each district to determine what will work best.
Probably the first transmission of data would be easiest by “snail mail” CD.
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Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

1 Introduction

A description of the steps required to install the Statewide Traffic Engineering Warehouse for
Regionally Archived Data (STEWARD) software and databases is presented in this document as
an appendix to the STEWARD Final Report. This material has been developed to assist FDOT
and ITS contract personnel in setting up STEWARD in the Traffic Engineering Research
Laboratory (TERL) facility. The topics include Oracle database program installation,
STEWARD deployment and the STEWARD web site installation. A working knowledge of the
Oracle data base manager and internet site management is assumed in the discussion that
follows.

2 Oracle Database Program Installation

Oracle 10gR2 and the Oracle Workflow Server 2.6.4 are required for STEWARD database
installation. The Oracle Workflow Server is included in the Oracle Database 10g Companion
CD. The installation steps are as follows:

2.1 Install Oracle 10g Release 2

Oracle 10g Release 2 (10.2) for Microsoft Windows Enterprise edition (32-Bit) is installed for
STEWARD.

2.1.1 Run the setup.exe file
This is a standard Windows procedure

2.1.2 Select Advanced Installation
As shown in Figure B-1, select Advanced Installation for the installation method.

4. Dracle Database 10g Installation - Installation Method

Select Installation Method

T Basi¢ Installation
FPerform full Oracle Database 10g installation with standard configuration options requiring minimal input.
This option uses file system for storage, and a single password for all database accounts.

Oratle Home Location: |E:10rac|elpruduct‘t1 0.2.0db_1 .Bmwse...

Installation Type: [Enterprise Edition (1.3GE)

B Create Starter Database (additional 720ME}

Glohal Database Name: |0rc|

Database Password: | confirm Passward: |

This password is used for the S5, SYSTEM, SY'SMAN, and DESHMP accounts.

& Advanced Installation
Allows advanced selections such as different passwords forthe 8YS, SYSTEM, SYSmMAR, and DESKMP
accounts, datahase character set, product languages, automated backups, custom installation, and
alternative storage options such as Automatic Storage Management.

Help | Back. It [ristall Cancel
ORACLE' |

Figure B- 1: Oracle DB installation- Installation method
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2.1.3 Select Enterprise Edition
As shown in Figure B-2, select Enterprise edition for the installation type.

qﬂl:lral:le Universal Installer: Select Installation Type [_ O] =]

Select Installation Type
Oracle Database 10g 10.2.0.1.0

What type of installation do you want?

#® Enterprise Edition (631MB)

Cracle Database 10g Erterprise Edition, the first databasze designed for the grid, is a self-managing detabase that has the
scalahility, performance, high availabilty and security festures required to run the most demanding, mission critical
applications.

T Standard Edition (630MB)

Oracle Database 10g Standard Edition iz ideal for workgroups, departments and small-to-medium sized businesses
looking for & lowwer-cost offering.

T Personal Edition (63 1MB)

Supports single user development and deployment that require full compatibility with Oracle Enterprise Edition 109 and
Qracle Standard Edition 10g.

T Custom

Enables you to choose individual components to install.

Product Languages...

Help Installed Products. .. ) Back . In=tall Cancel
ORACLE’ |

Figure B- 2: Oracle DB installation- Installation type

2.1.4 Select default location

As shown in Figure B-3, select Home name and path.
Select name as OraDb10g_homel and path as C:\oracle\product\10.2.0\db_1

qﬂl:lral:le Universal Installer: Specify Home Details

Specify Home Details

Destination

Enter or select a name for the installation and the full path where you want to install the product.
Natme: [ oraDb10g_homet

Path: | cioraclsyproductil 0.2 0dk_1] *|  Browse..
Help )I InstalledEroducts...)l Back | [ et )I Install Cancel

ORACLE’ |

Figure B- 3: Oracle DB installation- Installation home details
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2.1.5 Run the prerequisite checks
As shown in Figure B-4, prerequisite will be checked.

4 Oracle Universal Installer: Product-Specific Prerequisite Checks

Product-Specific Prerequisite Checks

The Installer verifies that your environment meets all of the minimurm reguirements for installing and
configuring the products that you have chosen to install. You must manually verify and confirm the items that
are flagged with warnings and items that require manual checks. For details about performing these
checks, click the iterm and review the details in the box at the bottom of the window,

Check Type Status
Checking for proper system clean-up.... Automatic [ Succeeded

hecking for Oracle Home incompatibilities . Altomatic

M Stop

0 requirements to be verified,

Actual Result: KEW _HOME
Check camplete. The averall result ofthis check is: Passed

| »

-

Help jl Ingtalled Products.. JI Back i} Irstall Cancel
ORACLE' |
Figure B- 4: Oracle DB installation- Prerequisite checks

2.1.6 Select Database Software only option for configuration option
As shown in Figure B-5, select Database Software only option.

4 Dracle Universal Installer: Select Configuration Dption

Select Configuration Option

Select the configuration that suits your needs. You can choose either to create a database or to configure
Automatic Storage Management (ASM) for managing datahase file storage. Alternatively, you can choose to
install justthe sofhiare necessary to run a datahase, and perform any database configuration |ater.

" Create s database

O Configure Automatic Storage Management (ASh)

Specify ASM SY'E Password: |

Confirm A5 SYS Password: |

® |nstall database Software only

Help jl InstalledEroducts...jl Back | et jl Install Cancel

ORACLE’ |

Figure B- 5: Oracle DB installation- Configuration option
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2.1.7 Oracle Database installation
As shown in Figure B-6, Oracle Database installation summary is displayed before installation.

Q,d,l:lracle Universal Installer: Summary !E E

Summary
Oracle Database 109 10.2.01.0

Z-Global Settings =
Source: ClDocuments and SettingsicdwiDesktopiracle_DE_10G2_CD_1_2databaselstagelprody |
Cracle Home: Choracleiproductil 0.2.00db_1 {OraDbi1 0g_homet)
Installation Type: Enterprise Edition
S-Product Languages
L English
T-Space Requirements
|—C:‘t Fequired 696ME (includes 44MB ternparanyd © Available 20.33GB
Z-New Installations (114 products)
Agent Required Support Files 10.2.0.1.0
Assistant Common Files 10.2.0.1.0
Bali Share 1.1.18.0.0

Buildtools Common Files 10.2.0.1.0 &
4] | >

Help }j InstalledEroducts...)l Back | n] et _ Cancel
ORACLE’ |

Figure B- 6: Oracle DB installation- Installation Summary

As shown in Figure B-7, Oracle Database is installed.
C,-ﬂ,l:lracle Universal Installer: Install [_ (D] %]

Install

Installing Oracle Database 10g 10.2.0.1.0

Automatic Storage

" Installation in progress Management

Setup pending... - Eliminates |/0 performance

tuning
Configuration pending... Oty .
utilization

Extracting files to 'C:orackeiyproduct't 0.2 Dwdb_1". - Provides online dynamic

_ 0% data redistribution

“ou cah find & log of this install session at:
CProgram FilesWraclelnventoryllogsiinstall ctions2005-035-11_02-36-52PM log

Help Installed Products. . Back [Hext Install Cancel

ORACLE’ |

Figure B- 7: Oracle DB installation- Installation
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As shown in Figure B-8, Oracle Database installation is done.

e Oracle Universal Installer: End of Installation [_ |07 x|

End of Installation

The installation of Oracle Datakase 10g was successful.

Flease remember. ..

Your database configuration files have been installed in Choracleyproducty10.2.0
while other camponents selected for installation have been installed in C:

woraclevproductt10.2.0vdb_ 1. Be cautious not to accidentally delete these
configuration files.

The iSGLPIlus URL is:
hitp:#/COWVVEE0.ce.ufl edu S563/AsgIplus

-

The iSGLPIlus DBEA URL is:
hitp:/COWVWEED0.ce.ufl.edu: 2563/ sglplus/dba

Help JI Installed Emducts...JI Back i [=Fa In=tall

[ oRacle |
Figure B- 8: Oracle DB installation- End of Installation
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2.2 Install Oracle Workflow

Install the Oracle Workflow from the Companion CD for Oracle 10g Release 2 (10.2) for
Microsoft Windows Enterprise edition (32-Bit)

2.2.1 Run the setup.exe file

As shown in Figure B-9, Oracle Workflow is installed with Oracle universal installer.
Sl Oracle Universal Installer: Welcome | O] x|

Welcome

The Oracle Universal Installer guides you through the installation and configuration of your
Oracle products.

Click "Installed Products. " to see all installed products.

Deinstall Products. . )

Ahout Qracle Universal Installer...)

Help Installed Praducts.. Eack ~ Install Cancel
ORACLE’ |
Figure B- 9: Oracle Workflow installation
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2.2.2 Select the Oracle database 10g Product

As shown in Figure B-10, select Oracle database 10g Product for Oracle Workflow installation.

Select a Product to Install

" Oracle HTML DB 10.2.0.1.0

HTML DB enables you to build and deploy web applications on the Oracle Database rapidly. The installstion allows for
bwo distinet deployment options: one that includes it's own copy of the Cracle HTTP Server for use with HTMLDE and
one that allowws you to upgrade an older HTML DB installation or to install into an existing Oracle HTTP Server Cracle
Horne.

® Oracle Database 10g Products 10.2.0.1.0

Includes products that you can install into an existing Oracle Databaze 10g Oracle Home. The installation gives yvou the
following additional databaze components: Oracle JOBC Development Drivers, Oracle SGLJ, Database Examples, Oracle
Text Khowvledge Base, JAcceleratarNCOMP), Intermedia Inage Accelerator, Oracle Ukra Search, and Oracle Workflow:.

 Oracle Database 10g Companion Products 10.2.0.1.0

Includes products that vou must install in & separate Oracle Home from the Oracle Database. The installation allowes you
ta install the followving products: Cracle HTTP Server and Cracle Work flowy Middle Tier.

Froduct Languages...

Help )I InstalledEroducts...)l Back | Mext )I Install Cancel
ORACLE' |

Figure B- 10: Oracle Workflow installation - Select a product to install

Instructions and Guidance for Installing STEWARD at TERL Page B- 7




Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

2.2.3 Select Home name and address as follows:

As shown in Figure B-10, select Home name and path.
Select name as OraDb10g_homel and path as C:\oracle\product\10.2.0\db_1

qﬁl:lral:le Universal Installer: specify Home Details

Specify Home Details

Destination

Enter or select a name for the installation and the full path where you want to install the product.

MName: | oraDb10g_homet

Path: Browse...
Help JI Installed Products. .. )I Back | et JI Install Cancel

ORACLE’ |

Figure B- 11: Oracle Workflow installation- Installation home details

2.2.4 Run the prerequisite checks
As shown in Figure B-12, prerequisite will be checked.

%Dracle Universal Installer: Product-Specific Prerequisite Checks

Product-Specific Prerequisite Checks

The Installer verifies that your environment meets all of the minimum reguirements for installing and
canfiguring the products that you have chosen to install. You must manually werify and confirm the items that
are flagued with warnings and items that require manual checks. For details about perfarming these
checks, click the itern and review the details in the hox at the bottorm of the swird o,

Check Tipe Status
Checking Oracle Home path for spaces.. Autarnatic [ Succeeded

e Home incampatibili Autamatic

W Stop

0 requirements to be verified.

Actual Result Oracle Datahase 10g10.2.0.1.0
Check complete. The averall result afthis check is: Passed

| =

Help )I Installed Eroducts...)l Back N In=tall Cancel
ORACLE |

Figure B- 12: Oracle Workflow installation- Prerequisite checks

| »
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2.2.5 Oracle Workflow installation

As shown in Figure B-13, Oracle Workflow installation summary is displayed before

installation.

4 Oracle Universal Installer: Summary

Summary
Oracle Database 10g Products 10.2.0.1.0

[l ]

'3—7—New Installations (20 products)

JAccelerator (COMPANION) 10.2.0.1.0

—Oracle COM Automation Feature Demas 10.2.0.1.0
—Oracle Context Companion 10.2.0.1.0

—Oracle Datahase 10g Products 10.2.01.0
—Oracle Database Demos 10.2.0.1.0

—Cracle Globalization Support Demos 10.2.0.1.0
—Qracle Internet Directory Client Demos 10.2.0.1.0
—Oracle JDEC Development Drivers 10.2.0.1.0
—Oracle SQL) Demos 10.2.01.0

—Oracle Spatial Demos 10.2.0.1.0

—Oracle Ultra Search Commaon Files 10.2.01.0
—Oracle Ultra Search Middle-Tier 10.2.0.1.0

1

Help )I InstalledEroducts...Jl Back | [l ek

Install JI

| »

3

Cancel JI

ORACLE’ |

Figure B- 13: Oracle Workflow installation- Installation Summary

2.2.6 Oracle Workflow installation
As shown in Figure B-8, Oracle Database installation is done.

i S Oracle Universal Installer: End of Installation = E3

End of Installation

! The installation of Oracle Database 10g Products was successful.

| Please remember...

The Ultra Search URL is:
hitp:#COWEE0.ce.ufl.edu: 5620/ultrasearch

The Ultra Search Administration Tool URL is:
hitp:A#COWEE0.ce.ufl.edu:S620/ultrasearch/admin

Help Installed Products... BEack [t

Install

-

Instructions and Guidance for Installing STEWARD at TERL

ORACLE' |

Figure B- 14: Oracle Workflow installation- End of Installation
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2.3 Oracle Warehouse Builder Setup

The Design Center in the Oracle Warehouse Builder need be configured during the installation.
Design center is executable as shown in Figure B-15.

) Set Program Access and Defaults

& Windows Catalog
% windows Update
] Oracle - OWE_HOME

] Accessories

) Broadcom

) CutePDF

£ Del
7 Dell Accessories

] Games
7] Microsaft Office

Qy — ,:| Network Associates
1= Console ) sonic

= ) Spybot - Search & Destroy
|, Metepad ) Startup
=" ) UkimateZip 2.7
Lg Microsoft Office @& Internet Explorer
£33 PowerDvD
? Command Prom - Remote Assistance

) CA Registration
@ Micrasoft Office iates

|
] Gracle Application Server 10 - Portal b

llation Products

& Windows Media Player [T Application Development: »

R trtermet explon S Windows tovte Maker 7] Configuration and Migration Tools  »

_ 7 Oradle - Orabbl0g_cDW ¥ |7 Enterpriss Management Packs »

E’E Database Confi 77y Oracle - OWB_HOME eqrated Management Tools »
D Assistant )

)

S OME Plus

CECIEIy ) driristrative Tocls » ) Repasitory Browser

Logoff  [@] oisconnect

distart [ G2 3 Ts ] /€ Contents - Windows lnte”.‘ /€ Connect - Windows Inlerm‘ ] Installation Process.doc ... ‘ {5} STEWARDTEST

|
Figure B- 15: Oracle warehouse builder configuration

Tl @9 4orem

2.3.1 Create the Design Center User and its Repository

Run the Design Center and create a “Warehouse Builder User” and “Warehouse Builder
Repository”. They will be used to archive information for the new data warehouse. As shown in
Figure B-16, click Get Started. If the Get Started button is not visible, click Show Details.

-ioix]
User Mame:
Passwiord:
Hicle Details ==
#) Connhection details
Host
Port: 1521 |51
Service Name:
SELMET Connection
Met Service Name:
Get Started. ..
It Cancel

Figure B- 16: Oracle warehouse builder login window
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As shown in Figure B-17, choose Basic Install in Install Type window.

ERepusitory Assistant - Step 1 of 3: Install Type _ - EI|1]

Select one of the following options.

(%) Basic Install
Recommended to get started gquickly. Either creates a new local Warehouse Builder user

and installs a local repository, or sets up & new Warehouse Bullder user agsinst an
existing repository. Requires SYSDBA password.

() Advanced Setup

Guilded walk through of all the options to install and delete Warehouse Builder users and
aWarehouse Builder reposiiory . Requires Sy SDBA, password.

Click Mext to continue.

Figure B- 17: Oracle warehouse builder- Installation type

As shown in Figure B-18, create a user named steward_user and other items as follows in the
Repository User and Connection Information window:

Repository User Name: steward_user
Repository User Password: trc513

SYSDBA User Name: SYS
SYSDBA Password: trc513

Host Name: LOCALHOST

Port Number: 1521
Oracle Service Name: steward?2

Instructions and Guidance for Installing STEWARD at TERL Page B- 11
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| Repository Assistant - Step 2 of 3: Repository User and Connection Information g[ﬁ]

Erter the repostory user information and database connection informstion of & database user with
SYSDEA privileges:

Repository Liser Name [steward_user |
Repository User Password, ‘ ********* ‘
SYEDE User Marms: [svs |
SVEDES, Password [rensnn |
Hast N [LocaLrosT |
Port Nurmaer: [T

Oracle Service Name: ‘stewardteﬂ

[] SELMET Connection

Met Service Name:

Mote: For the user vou specify, & database account will be crested if one doesn't already exist. The
account will 8lso he registered as a Warehouse Builder user, and will be enabled as a target for the ETL
processes you design

[ hew | | «Baok || mext» | | cancer |

Figure B- 18: Oracle warehouse builder- Repository User and Connection Information

As shown in Figure B-19, re-enter the password for steward_user in the Password Confirmation
window.

| password Confirmation

A nevy database user will be created. Pleazse confirim the
passward.

Repostory User Narme: | STEWARD_USER |

Repostary Lzer Passward, | ## |

Re-enter Passward: ****==| |

| Help | | (804 || Cancel |

Figure B- 19: Oracle warehouse builder- password confirmation
As shown in Figure B-20, type the owner name Repository Owner Information window. The

repository owner is a highly privileged Warehouse Builder user with access to additional security
features. Enter “steward_owner” as the username and password (trc513).
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#] Repository Assistant - Step 3 of 3: Repository Owner Information E]@

Mo repository owner was detected in your database. Use the default user hame or erter your own user
name to create a newr repository owner.

Repository Owwner User Mame: |stewardLowner |

Repository Owner Password: | """ |

Reset CWEBRT_SYS's Password (Optional)

Click Mext to continue.

| Hew | | <Back || mets | | cencel |

Figure B- 20: Oracle warehouse builder- Repository owner information

The repository installation will take several minutes and an Installation Successful message will
appear as Figure B-21.

R|:|:||:|sitor~_|r Assistant - Summary !El

ElDatabase Connection

Host Mame: LOCALHOST

Part Mumber: 1821

Oracle Service Name: STEWARDZ

Met Service Mame
= 8YSDBA

User Mame: Y5
ElQOperation Type

Action: Create
Elwarehouse Builder Repository User

User Mame: STEWARD_USER
Elvwarehouse Builder Repository Ownher

User Mame: STEWARD_OWHER

ERoles created
OWE_O_STEWARD_OWMNER
OWB_D_STEWARD_OWNER
OWEB_A_STEWARD_OWNER
OWB_STEWARD_OWWMNER
OWEBR_STEWARD_OVWMNER
Elversioning User

User Mame: OWEBRT_SYS
ElMarne and Address Server
Part Mumber: 4040
| Help | | = Back | | Finizh || Cahcel |

Figure B- 21: Oracle warehouse builder- Installation Summary
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2.4 Oracle Workflow Configuration

2.4.1 Create the owf_mgr Workflow schema using the Workflow Configuration
Assistant.

Run the Oracle Workflow Configuration Assistant program as shown in Figure B-

START > All Programs > {Oracle_Home} > Configuration and Migration tools > Workflow
Configuration Assistant.

& Set Program Access and Defaulks
& windows Catalog
% ‘Windows Update
£ Oracle - GWB_HOME »

] Accessories
£ Broadcom

] CuteFDF

£ Dell

T Dell Accessaries

1 Games

1| Micrasaft OFfice

& Enterprise M ] Metwiork Associates

= i =

_fEJJ Console [T Senic
- £ Spybot - Search & Destroy
|\, Maotepad 7] Startup

L=

l:| UltimateZip 2.7
Ig Micrasoft Office € Inkernet Explorer
£2 PowerDVD
ﬁ Command Prom ;.. Remate Assistance
C’) ‘windows Media Player
{ER rtermet Explon T Windows Movie Maker

[] 109 4 Application Development
{a—j Repository Assi 0] Oracle - OWE_HOME 3 [} (55 administration Assistark For Windows
_'V l:| CA Registration » 1:| nkeqrated Management Tools » B Database Configuration Assistant
EE 22;;‘::? Confi ) Computer Associates » I Oracle Installation Products + 9% Database Upgrade Assistant

£ Oradle - GWB10_2 » 5 Database Control - STEWARD [B Locale Buider

£ TRE b & Datahase Control - STEWARDTEST 553 Microsoft GDBC Administrator

l:| Oracle Application Server 10q - Parkal

@ et Configuration Assistant
25 Net Manager

] Administrative Tools »

togoft  [8] visconnect

|:f start (& &2 & %= v & Contents - Windows Inke. . | & Connect - Windows Inter.., ‘ 8] Installation Process.doc ..

7 STEMARDTEST

@7 %Ee sozem

Figure B- 22: Oracle workflow configuration
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2.4.2 Set the workflow configuration as follows

Set the workflow account as follows. Workflow configuration assistant window is as Figure B-
23.

Workflow Account: owf_mgr

Workflow Password: trc513

Sys Password: trc513

TNS Connect descriptor: localhost:1521:steward?2

. Oracle Workflow Coﬁfigl.iratioh Assistant T m
Welcome to Oracle Workflow Configuration Assistant
FPlease enter the following information
* Install Option lSenrer Only ¥
= Workflow Account owf_mar
*Workflow Password =
S¥S Fassword [
*THE Connect Descriptor localhost 1521 stewardtest
" Enter LDAP Parameters Get LEAR valuesJ
" Enter Mailer Parameters GetMaiIervaIuesi
[~ Change Tahlespace Diefault | =t

ORACLE
Figure B- 23: Oracle workflow configuration assistant

2.4.3 Unlock the owf_mgr account

After the Workflow Configuration Assistant has completed successfully, unlock the owf_mgr
account. Log into SQL Plus as a SYSDBA(sys/trc513). As shown in Figure B-24, enter the
following commands:

e alter user owf_mgr account unlock;

e grant execute any procedure to owf_mgr;
e grantowb_o_steward_owner to owf_mgr;
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& Oracle SOL*Plus

B

File Edit Search Options Help

SQL>

SQL>

SQL> connect sys/trc513 as sysdba
Connected.

sQL>

SQL>

User altered.

Grant succeeded.

Grant succeeded.

sSQL>
Am|

b

SOL> alter user owf_mgr account unlock;

S0L> grant execute any procedure to owf_mgr;

SQL> grant owb_o_steward_owner to owf_mgr;

v
(2]

Figure B- 24: Oracle workflow configuration - Unlock the owf _mgr

3 STEWARD Deployment

3.1 Prerequisites: Create a Target User

The Steward?2 project has a STEWARD module. Every target module must be mapped to a target
user schema. This target schema physically stores target objects on deployment. Also, each target

module references a target schema by an assigned location. To create the STEWARD target

schema users, perform the following steps:

Expand the Security node in the Global Explorer panel. Right-click Users node and select New.
Then select Create DB User to show Figure B-25.

H Create User - Step 1 of 2: select DB user to register [ |

CDOUGLAS
CTHEYS
DESMMP

CiP

D=5
EXFEYS
KL KER
MODATA,
MDEYS
MGIAT _WIEWY
OLAPSYS
ORDPLUGING

Selected Users:

Select users from the available list of DE users or create & nesy 0B user by clicking on
the Create DE User button.

¥llv]

4]

Creste DB User ...

| ek |

| = Back " Mead = |

| Cancel |

Figure B- 25: Oracle warehouse builder - Create target user
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Create the DB user as follows. Figure B-26 shows the screenshot of database user creation
window:

Name-GATOR

Password-TRC513

[ create Database User

Specify user name and pazsword with SYSDEA privilege:

SYSDEL namme: sys |

SYEDEA pazsward:

R |

Provide information to create the new DB user:

Mame: | Gatar |

Pazsward: Fekbid |

Confirin Pagsward: | *# |

Tahle Space:
Defautt |usERsS -|
Tetmporary: | TEMP = |
[ [on] [conca]

Figure B- 26: Oracle warehouse builder - Create database user
In the Connection Explorer panel, expand the Oracle Locations node. Verify that a new
location, “Steward_user LOCATION.” has been added. (Connection Explorer - Locations
- Databases—>Oracle)

Delete the GATOR_LOCATION in the Oracle Locations to import Metadata.
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3.2 Importing Metadata

- From the menu, select [Design > Import > Warehouse Builder Metadata]
- Select the File Name and Log File that will be imported using Browse button.
- Click the Import button as shown in B-27.

[l atadata mpart =

ity the 148 e Ter The nietadata fie
i CVEMSTIWARLSTDWARD: md Browsn |

OO Pl |\ TEMI S VARG T BRI _im hog Browse

Clject Semction
=) ot ol chyects drcm fie
et et kit s from T

brgoer! i
< Crmate rrarey memialn oty
Undie meindein (Fepisce sxistng stects and crests new mefoden)
Herge metadatn)
Finplace piisting ctincts onky

Hateh Oy
=) Universal Kerifies

OEFALLT

Figure B- 27: Oracle warehouse builder - Metadata import

The metadata need be registered using Control Center tool. To register metadata, right click on
“GATOR_LOCATION,” “LOAD_SCHEDULE_LOCATION,” and

“STEWARD_PF _MODLUE_LOCATION.” Open the editor in the connection Explorer as
shown in Figure B-28. Click Test button.
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Desion Ml W Tock Wediw Heb
Y > eRIE~ 2P
= Fregect Explorer

T TVT_FFTEER MAP %]
T T L
B TT oM n
Tape
User Harma caToR
L -
Hgat cawerer ce ufl ek
ot 1520 12
1 15, Cramamn z
o) 0 STOWARD,_LESTR_MCOULE Sarvce Hewares
Uise G P
g [GaTOR: Brown
155 FETEEN_FLE [ [T
T55_FIVE_DATA_FLE 14
ity I Gormten)]
Tost Ranas |Successrs =
o on pr
s Fiows
@1 Process Flow Moouses
STOWARD_PF_MCOULE
L
LOAD,_TSS_FRTRIN
LOAD_TSS_FIVE
LOAD_TES_HoUR
LOAD_TV_FFTEEN
LOAD_TVT_FIvE
LOAD_TVT_HoLR
B Actity Tempistns
Yy e s =

= T Actn Confunasto GEFALLT_CONTWARATION

Figure B- 28: Oracle warehouse builder — Edit database location
To open the Control Center, Click Tools in the menu and click Control Center Manager.

In the Control Center, the same locations will be shown on the left side and they are registered
when saved as shown in Figure B-29. For the file locations, when the external tables are
deployed, they can be registered automatically.

0 Eontrol Contar DETAULT_CONTROL_CENTER == =)

[ [0 Vew Vdeow Hey

HIvY " ?

= Cuct Detads
Varer |8 Gt | |
| e _prosect <
Y Ctrect Desgn was | Daploy Action Degioyea Deploy Sstur | Locaton
g — [ me_bata_an e proy ol bt Doy GATOR_LDY |
W8 sTowaRD PR _NooLLE_LocATION T 155 PPTEEN Mar New term el Mot Dophiryed GATOR_LO. |
83 sTEwarD UsER LoCATON T TE2_FVE MAP e Yne: Aol Mot Dophiryed. GATOR_LO. |
B rme para_pue oca T o wouR_uap Mo Yore el Mot Diployes  GATOR_LO. |4
v res e Loctlion |
8 155 v paTA_FLELocATIN T TSS_STATONLANE M. New vone "ol et ooy GATOR_LO. |
TEE_MOUR_FILE_| OCATION T TVT_FFTEEN s Hrw sacne el ok Dephrynd  GATOR_LO.|
B rss e oata e Locamies T TVIIIVE MaP Haw Hone. "ol Mot Deployed  GATON_LO.|
B res s 3
PR AU T o e e ra————
=8 Tr_Pve_paTa_PLE Locanin T TR ap vt tore: ol gy GATOR LG,
TV _FRoM_PLE_LOCATION T TvT_To_ s Haw b ol bk Dot GATOR_LO, |
1T oo pata L Locanon R N "o et Doyt GATOR L, |
_lilcm-'\';'“*“‘m" 58 TS5 _STATOHLAMLD . Mew tierm et GATONLO. |
I TVTPROM_DATA [ Hione: ol bt Dwplymd GATOR LD |
L P T e TP |
.

[ L
Dot Actens | | Faset Aetuns

= Corterd Corter dos

tte et Daye | 7| %] mberorteme | 1003 P
L o | S| Frusred v
Lt _Pouper 1ot NGRS STEWARD

=1 5 esvn Cormguratirs DEFALT_COMFYUSATION

Figure B- 29: Oracle warehouse builder — File location in control center
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3.3 Registration of the Control Center Manager
All locations need to be registered at first.

As shown in Figure 30, select the Oracle tab and select *.LOCATION one by one in the
Connection Explorer. Double-click on each LOCATION. Select Open Editor. Enter the user
name, password, host, and service name. Press Test Connection.

|
Design Edt “iew Tools Wndow Help

@9 v SRYES ?

~ Project Explorer = = Connection Explorer
E} [+ MY _PROJECT || [= F§ Locations
£ Databases E1-I§ Databasss
£ oracle | = 0§ orace
-4 STEWARD . - LOCATION
(& Mappings i § JULE_LOCATION
------ ¥ TIME_DATA_Map ; -85 0w ORY_LOCATION
- 59* 155 _FIFTEEN_MAP i @-8 STEMARD_USER_LOCATION
- 59* T55_FIVE_MAP % Mon-Oracle
¥ TS5_HOLR_MaP i+ Transportable Module Source
I TSS_STATIONLANE_Map | [ Transportable hodule Target
2 ]
¥ TVT_FIFTEEN_MAP -8 Files
T TVT_FIVE_MAP P @ TME NATA FIE LACATION
S TVT_FROM_MAP )
LR TVT_HOUR_MaR
ST TVT_TO MR
.23 ¥ TvIT0) Name [LomD_ScHEDULE LocaTion
-6 Transtormations =
[ Data Auditors Descrigtion
(8 Dimensions

Type:
& [5F External Tables (o

g views User Narme: [GaToRz |
18 waterislized Views
B3 Sequences Password — |
(33 User Defined Types
5, queues

-5 STEWARD_USER_MODLLE Port I 1521 [
B33 Non-Oracle —
&) Transportable Molles Service Nams | stewariest |

Host: |imaihost |

%) Files i
&35 TME_DAaTa FILE [ Juse Global hams:
- TME_DaTa CSv
475 TS5 _FIFTEEN_FILE
#4955 _FIVE_DATA_FILE version [1027]
-85 T3 _HoUR_FILE — ‘
G55 TS5 _LANE_DATA_FILE [Test Connectian
B8 155 _STATION_DATA_FILE e
S TVT_FIFTEEN_DATA_FILE Test Resuls: | Successfull
S5 TvT_FIvE_DATA_FILE
B98 TVT_FROM_FILE
55 TYT_HOUR DATA_FILE
B9 TVT_TO FILE
72 applications
[ Data Profiles

. Rul

Stheme: | GATOR2 REE |

[ e | | o || conca |

..... 51 Dete Rules
-5 Pluggakle Mappings
-z Process Flows ‘ ‘

Figure B- 30: Oracle warehouse builder — Edit Connection Explorer

As shown in Figure 31, open the Control Center Manager and press the Refresh Button. You can
now see each LOCATION item on the left side.

In the Connection Explorer, select the File tab. Then select *.LOCATION one by one. Double-
click each LOCATION. Press the OK button.
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|
Design  Edt Wiew  Tooks  Window  Hel

39  2RYE ?

 Project Explorer = = Connestion Exglorer
B9 MY _PROJECT || |=-Fg Locations
=1~ Datahases =g Datakases
[ oracle £+ oracke
-5 sTEwaRD @ caTorz_LocaTion
= Mappings 3 LOAD_SCHEDULE_LOCATION
- TIME_DATA_MAP 5 OWB_REPOSITORY_LOCATION
T TS5 _FIFTEEN_MAP -4 STEMARD_USER_LOCATION
W TSS_FIVE_MAP £§ Non-Oracle
" TSE_HOUR_MAP (5§ Transportaide Mackle Source
S TES_STATIONLANE_MAP - Fg Transportable Mosle Target
0 TVT_FIFTEEN_M&P &6 Fies
- TYT_FIVE_MaP TIME_DATA_FILE_LO
oS8 TYT_FROM_MAP 28155 FIFTEEN FILE L u
8 TYT_HOUR_MAP &; 55 _FIVE_DATA_FILE_LOCATION
- TYT_TO_Map & TS5 _HOUR_FILE_LOCATION
-8 Transformations TS5 Lol 4_FILE_LOCATION
P Data Audtors e s sl sl

L5 Dimensions ]
563 cubes
- Tables Harne: |TSS;|FTEEN,@
-l B External Tables = e
i views Description:
I Materislized Views
- {27 Sequences
(-0 User Defined Types Type:
-, queues .
5 STEWRRD._LISER_MODLLE Petti | CATSS_MPORT | [Erowse...]
- [ Non-Oracls
{28 Transportable Modules
58 Fles
-5 TME_DaTa_FILE

- B TME_DATA_csV
-8 T95_FFTEEN_FILE
3438 T5S_FIVE_DATA_FILE
-5 TSS_HOUR_FILE

Help ok | [ cancel
58 T5S_LANE_DATA_FILE = —
&3 T55_sTATION_DATA_FILE i STEVWARD_OWNER
&85 TvT_FFTEEN_DATA_FILE " STEWARD_USER
w58 TVT_FIVE_DATA_FILE -7 Roles

[-5F) TVT_FROM_FILE

B TVT_HOUR_DATA_FILE
w8 TVT_To_FILE

-5 appiications

(350 Dats Profiles

-67) Data Rules

-5 Pluggatle Mappings

=g Process Flows

Figure B- 31: Oracle warehouse builder — Edit File system location

As shown in Figure 32, open the Control Center Manager and press the Refresh button. You
will now see each LOCATION item on the left side.

In the Connection Explorer, select Process Flow and the Schedule tab. Then select Oracle
Workflow. Now select *.LOCATION one by one. Double-click each LOCATION. Enter suitable
values in the blank fields and press Test Connection.

Open the Control Center Manager and press the Refresh button. You will now see each
LOCATION item on the left side.
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Figure B- 32: Oracle warehouse builder — Edit File system location

The updated Control Center Manager is shown in Figure B-33.
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Figure B- 33: Oracle warehouse builder — Updated Control Center
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3.4 Deployment and Data loading process

3.4.1 External Table Deployment

As shown in Figure B-34, select External Tables and click the Default Actions button.
Then, click the Deploy button to deploy the DB.
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Figure B- 34: Oracle warehouse builder — External Table Deployment

3.4.2 Dimension Table Deployment

As shown in Figure B-35, select all Dimension tables and all sequences and click the Default

Actions button. Then, click the Deploy button to deploy the DB.
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Figure B- 35: Oracle warehouse builder — Dimension Table Deployment
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3.4.3 Fact Table Deployment

As shown in Figure B-36, select all cubes and tables for the Fact Table and click the Default
Actions button. Then, click the Deploy button to deploy the DB.
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Figure B- 36: Oracle Warehouse builder — Fact Table Deployment

3.4.4 Mappings Deployment

As shown in Figure B-37, select all mappings and click then Default Actions button. Then click
the Deploy button to deploy the DB.
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Figure B- 37: Oracle warehouse builder — Mapplngs Deployment
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3.4.5 Dimension Table Data loading

The dimension table doesn’t change at all. As shown in Figure B-38, select mappings for each
dimension table one by one. Then, click the Start button to begin loading data.
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?’ TIME_DATA_MAP Mew Mone "] not Deployed GATOR
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W) TSS_FIFTEEN_MAP
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T TVT_TO_ MR
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Figure B- 38: Oracle warehouse builder — Loadlng dimension table data

3.4.6 Loading Fact Table Data

As shown in Figure B-39, select STEWWARD_PF_MODULE_LOCATION and deploy it first.
Then select each item one by one and click the Start button. This will load one day’s data.
Remember to click Start button only one time.
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Figure B- 39: Oracle warehouse builder — Loadmg fact table data
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To load the next day’s data, change the *.csv file in the source destination. Then, click the Start
button. You can check the table contents using SQL*PLUS.

4 STEWARD Web Installation

To communicate with the Oracle database, the Net configuration for Oracle data needs to be set
up. This is accomplished through the Net Configuration Assistant for Oracle. Access to the Net
Configuration Assistant is illustrated in the Figure B-40 .

- | X!
J File Edit View Favorites Tools  Help ‘ ff
. -~ =
J G Begk = \_) N @ set Program Access and Defaults EI'
JAddress [ Crilnetpu & Windows Catalog j Go
“ Windows Update S\zel Type I Diate Madified I
File and Folder Ta \lfl Oracle - OWE_HOME 4 File Folder 1/10/2008 1:17 &AM
& Araosoft Mail Server File Folder 11102008 1:17 &AM
Other Places File Folder 3/18/2008 5:22 PM
) Accessories ' File Folder 3/18/2008 11:20 AM
D oot ) Broadcom 4 File Folder 3/18/2008 1:53 PM
) My Documents dﬂ CutePDF 3 File: Folder 3/17/2008 2:08 PM
= sShared Docume uj el » PP 2KB ASPFile 3/18/2008 11:41 AM
4 My Computer uj Dell Accessories L4 zi: :I:t ::: 2;1:;2222 ilgjﬂp:ll\"\
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All Programs dﬂ EditPlus 2 »
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Figure B- 40: Steward web installation — run web configuration assistant

4.1 Net Configuration Assistant Steps
The following steps must be performed using the Oracle Net Configuration Assistant:

Stepl: As shown in Figure B-41, select local net service name configuration.
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Oracle Met Configuration Assistant: Welcome

Welcome to the Oracle Net Configuration Assistant.
This tool will take you through the commaon
configuration steps, listed below.

Choose the configuration you would like to do:

" Listener conflauration

T MNaming Methods configuration

& | gpal Met Service Name configuration

" Directary Usage Configuration

Cancel ) Help J “.  Back ] Mext 2 )

Figure B- 41: Steward web installation — Oracle net configurationl

Step2: As shown in Figure B-42, select service name as Steward2.

Oracle Net Configuration Assistant: Met Service Mame Configuration, Service Name

Each Oracle database or service has a sewnice name. An Oracle
database's sernice name is harmally its global database name.
Enter the service name ofthe datahase ar other service you want to
ACCESS.

Senice Mame: Stewward2

Cancel J Help J & Back | Met 2 |

Figure B- 42: Steward web installation — Oracle net configuration2
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Step3: As shown in Figure B-43, select the communication protocol as TCP.

Oracle Met Configuration Assistant: Met Service Name Configuration, Select Protocols

To communicate with the database actass a netwark, a netwark
protocol is used. Select the protocol used for the database you
wantto access.

TCF
TCPS
IPC
MP

Cancel ) Help )

Next o |

Figure B- 43: Steward web installation — Oracle net configuration3

Step4: As shown in Figure B-44, edit the Host name as cdwserver.ce.ufl.edu.

Oracle Net Configuration Assistant: Met Service Mame Configuration, TCP/IP Protocol

To communicate with the databasze using the TCRAP protacol, the
database computer's host name is required. Enter the host name
for the computer where the database is located.

Host name: cohwserver.ce. ufl edu

ATCFIAP port number iz also required. In most cases the standard
port number should be used.

® |ze the standard port number of 1521

" Use another port numhber: [1 521

Cancel J Help J & Back | Met 2 |

Figure B- 44: Steward web installation — Oracle net configuration4
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Step5: As shown in Figure B-45, perform the test for the new Oracle net configuration

Oracle Net Configuration Assistant: Met Service Name Configuration, Teskt

You can verify that an Qracle database can he reached, using
the information provided, by performing a connection test.

Would you like to test that a connection can be made to the
database?

" Ma, do not test

Figure B- 45: Steward web installation — Oracle net configuration5

Step 6: If the test fails as Figure B-46 for invalid login ID or password, change the login ID and
password by clicking change login.

Oracle Net Configuration Assistant: Net Service Name Configuration, Connecting

Waitwhile the Qracle Met Confiauration Assistant tries to
connectto the databhase using the information you
provided...

Details:

Connecting...ORA-12518 TNS:listener could not hand off client
connection
The test did not succeed.

Some ofthe infarmation you provided may be incorrect.
Click Back to review the information provided for net service
name, ar Change Login to change username.

Cancel ) Help ) < Eack] Mext E‘})

Figure B- 46: Steward web installation — Oracle net configuration6
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Step 7: As shown in Figure B-47, set the user name/password as “gator/trc513”

Change Login
Change Lagin

Llzername:

Figure B- 47: Steward web installation — Oracle net configuration?

Step 8: As shown in Figure B-47, the remote login should be successful.

Oracle Net Configuration Assistant: Net Service Name Configuration, Connecting

Waitwhile the Oracle Met Configuration Assistant tries to
connect to the database using the information you
provided. ..

Details:

Caonnecting.. Test successiul.

Change Login

Cancel j Help )

Figure B- 48: Steward web installation — Oracle net configuration8

Asp codes and Java Scripts don’t need any specific installation procedures. The program works
as the source codes are copied to the directory (steward) as the web root directory. In case of
Microsoft Internet Information Services version 5.1, the default root directory is located at
C:\Inetpub\wwwroot and the web program need be copied to STEWARD directory.
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4.2 STEWARD Web Program Installation

There are no special installers or routines for the STEWARD web program. The program itself
needs be extracted to the specific directory (C:\Inetpub\wwwroot: Root directory for Microsoft
Internet Information Services). If the database connection is successful, the STEWARD Web
program will respond to the remote Microsoft Internet Explorer.

4.3 System configuration

After the STEWARD web program is installed on web server, the system configuration needs be
updated. There are two main configuration operations. One is to enable the web server on the
system firewall. The other is to add the sharing permission for the public user to access the traffic
data directory

4.3.1 Firewall setting

The STEWARD web server is installed on Windows XP service pack 2 with the default firewall.
In this case, the local area connection needs be updated to enable the web service. The
procedures are as follows:

1. Open the Windows firewall icon from windows control panel as shown in Figure B-49.

% windows Firewall

General | Exceptions | Advanced

= helping bo protect your PC

windaws Firewall helps protect your computer by preventing unauthaorized users
fram gaining access ta pour computer thraugh the Internet or & netwark,

v

This setting blocks all outside zources from connecting to thiz
compter, with the exception of thoze selected on the Excephions tab.
[~ Don't allow exceptions
Select thiz when you connect to public networks in less secure
locations, such az airports. v'ou will nat be notified when Windows

Firewall blocks programz. Selections on the Exceptions tab will be
igrored.

@ " Off [not recommended])

Avoid uzing this setting. Tuming off Windows Firewall may make thiz
compLter mare vulherable to viruzses and intruders.

wihat elze should | know about wWindaws Firewall?

OF. I Cancel |

Figure B- 49: Steward web installation — System configurationl
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2. Select the Advanced tab as shown in Figure B-50.

% windows Firewall

General | Exceptiong Advancedl

r—~ Metwork Connection Settings

‘wiindows Firewall is enabled for the connections selected below. To add
exceptions for an individual connection, select it, and then click 5 ettings:

Local Area Connection

— Security Logging

‘fou can create a log file for troubleshaooting purpozes. Settings... |

 IChP
“w/fith Internet Control M essage Protocol [ICHP), the Settings... |
computers on a hetwark can share emaor and status =
informatior.

— Default Settings

Torestore all Windows Firewall settings to a default state. B astore O efaults |
click Restore Defaults. =

Ok I Cancel |

Figure B- 50: Steward web installation — System configuration2

Settings for the Local Area Connection

Check Web Server (HTTP) as shown in Figure B-51.

Advanced Settings [ 7]
Semices | ICHP I

Select the services minning oh your netwaork. that Intermet uzers can
BCCEES.

Servicesz

[

[ Internet Mail Access Protocol Yersion 3 (IMAP3)
[ Internet Mail Access Protocol Yersion 4 (IMAP4)
[ Intemet Mail Server [SMTF)

[0 Post-Office Pratocal Wersion 3 (POP3)

[J Remate Desklop

[0 Secure'web Server HTTPS)

O Telnet Server

wieh Server [HTTR)

Add. | Edit... | Delete |

Ok, I Cancel |

Figure B- 51: Steward web installation — System configuration3
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4.3.2 Permission for the file sharing

The files folder is located in the STEWARD root directory (wwwroot\Steward\files). This
directory needs to update the web sharing options for the web user to open or download data file.
The procedure is as follows:

Open the Properties screen for the Files directory as shown in Figure B-52.

aw  Favorites  Tools  Help

> ir 7/ ) Search Falders | E -
retpublwaraot i steward
Mame = I Size | T
er Tasks ¥ [C)camman F
[Jcss F
& F
Open
(Cima Explore :
(CDinch Sezrch :
eriks W F
) ;' b Agent Ransack...
scuments 2] con ZKE A
ter Ecor sharing and Security. .. ZKE H
ind 2ZKB H
rk Places Eleftl K Scan For viruses..., ISKE &
=l left ygywinterge 15KE B
v [®lmai Badd o Archive... SKE A
[Flres Ehadd to files.zip 3KE H
|®)top [E&Hzip and E-Mail files.2ip 1KE A
Send To 3
Cut
Copy
Create Shortcut
Delete
R.ename

Figure B- 52: Steward web installation — System configuration4

Select the web sharing tab and change the sharing option to allow sharing of this folder as shown
in Figure B-53.
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files Properties EH
Generall Sharingl Security  Web Sharing | Customizel
@ Intemet Information Services
Share on: IDefauIt wieh Site ﬂ

" Do not share this folder
— % Share this folder
Aliazes

Bemove |

Ok | Cancel | Apply |

Figure B- 53: Steward web installation — System configuration4

Edit properties as shown in Figure B-52:

Directaony: II:: W netpubtwaswroothstewardfiles

Alias:

—Access permizsions

¥ Bead [ Script source access

W wirite [~ Directory browsing

— Application permigzions
" Mane
+ Scripts

" Execute [includes scripts)

0Ok I Cancel

Figure B- 54: Steward web installation — System configuration5

This will complete the set up of the STEWARD Internet access
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1 Introduction

A description of the steps required to obtain archived data from the districts and add it to the
Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD) databases
is presented in this document as an appendix to the STEWARD Final Report. This material has
been developed to assist FDOT and the ITS contract personnel in operating STEWARD in the
FDOT Traffic Engineering Research Laboratory (TERL) facility. The topics include Oracle
database program installation, STEWARD deployment and the STEWARD web site installation.
A working knowledge of the Oracle data base manager and the STEWARD features and
configuration is assumed in the discussion that follows.

The topics include:

Program configuration

The extraction, transformation and loading (ETL) process
Exporting metadata from the STEWARD database
STEWARD database tables reference

2 STEWARD Program Configuration

STEWARD consists of one database (DB) server and one file server. The DB server includes the
Oracle DB, web server and application programs. The file server includes Oracle database files
and is designed to be mapped as the network drive.

2.1 Programs Used in the Project

2.1.1 Programs Developed for the STEWARD Project

e SunETLUtility
e Internal Utility programs

2.1.2 Commercial Programs on the Database Server

Oracle Database 10g 10.2.0.1.0 Enterprise edition
Oracle Warehouse Builder 10g 10.2.0.1.31
Oracle Workflow 2.6.4.0.0

Microsoft Internet Information Services 5.1

2.2 File Locations

The assumptions on file locations include:

The commercial programs will be installed in their default locations.

The STEWARD programs will be installed in the locations specified in the Table C-1.
The STEWARD TSS data file will be installed in the locations specified in the Table C-2.
The STEWARD TVT data file will be installed in the locations specified in the Table C-
3.

e The STEWARD database file will be installed in the locations specified in the Table C-4.
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Table C- 1: STEWARD Program File Locations

Location

Descriptions

Files

C:\Program
Files\TRC\SunETL Utility

Default directory for SUnETLUtility

C:\STEWARDA\Scripts

Utility programs for the ETL process

Move2SunETLUtilityFolder.bat
PrepareFileLoading.exe
Move2STEWARDFolder.exe

Table C- 2: STEWARD TSS Data File Locations

Location

Descriptions

Files

C:\STEWARD\Tss_Raw_data

Raw data files (SunGuide archive
files from each District)

C\STEWARD\Tss_FacilityData

TSS Facility data files in CSV format

TSSMaster-D2.xls
TSSMaster-D4.xls
TSSMaster-D5.xls
TSSStationData.csv

C:\STEWARDA\Tss_station_data\Tss_
5min_data

SunETLUtility Output files (Input
files for 5min station data)

C:A\STEWARD\Tss_station_data\Tss_
15min_data

SunETLUtility Output files (Input
files for 15min station data)

C:\STEWARD\Tss_station_data\Tss_
lhr_data

SunETLUtility Output files (Input
files for 1hr station data)

C:\STEWARD\Tss_lane_data\Tss_5m
in_data

SunETLUtility Output files
(STEWARD input files for 5min lane
data)

CA\STEWARD\Tss_lane_data\Tss_15
min_data

SunETLUtility Output files (Input
files for 15min lane data)

C:\STEWARD\Tss_lane_data\Tss_1hr
_data

SunETLUtility Output files (Input
files for 1hr lane data)

Table C- 3: STEWARD TVT Data File Locations

Location

Descriptions

Files

C:\STEWARD\Tvt_Raw_data

Raw data files for STEWARD
(SunGuide archive files from each
District)

C:\STEWARD\Tvt_FacilityData

TVT Facility data files in CSV
format

TVTMaster-D2.xls
TVTMaster-D4.xls
TVTMaster-D5.xls

C:\STEWARD\Tvt_data\Tss_5min_da
ta

SunETLUtility Output files (Input
files for 5min station data)

CA\STEWARD\TvVt_data\Tss_15min_d
ata

SunETLUtility Output files (Input
files for 15min station data)

CASTEWARD\Tvt_data\Tss_1hr_data

SunETLUtility Output files (Input
files for 1hr station data)

Table C- 4: Oracle Database File Locations

Location

Descriptions

Files

KA\ORADATA\STEWARD

Oracle database files for STEWARD

STEWARD2SYSAUXO01.DBF
STEWARD2SYSTEMO1.DBF
STEWARD2TEMPO01.DBF
STEWARD2TEMP02.DBF
STEWARD2UNDOTBS01.DBF
STEWARD2USERSO01.DBF
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2.3 Account Information

The following account information applies to the current STEWARD installation. Some of this
information may be changed when the operation is migrated to TERL.:

2.3.1 User ID and password for Oracle Enterprise Manager
Access Address: http://cdwserver.ce.ufl.edu:5501/em

User ID/Password: sys/trc513, connected as sysdba

User ID/Password: system/trc513, connected as normal

2.3.2 User ID and password for SQL*Plus

User ID/Password, connection string: sys/trc513, steward?2
User ID/Password, connection string: system/trc513, steward2
User ID/Password, connection string: steward_owner/trc513, steward2

2.3.3 User ID and password for Oracle Warehouse builder
User ID/Password, connection string: Gator/trc513, steward2

The process flow account owf_mgr, needs be granted execution privileges during the installation.
The following command gives owf_mgr the privilege to upgrade dimension table. This can be
executed from SQL*Plus.

>@C:\oracle\product\10.2.00\0WB10_2\owb\rtp\sgl\grant_upgrade_privileges.sgql owf_mgr

3 The STEWARD ETL process

STEWARD integrates all ETL procedures as processes of the Oracle Warehouse Builder (OWB)
Design Center. Users can develop the building blocks (mapping the external files into the
STEWARD database tables) using OWB mapping tools. These building blocks can be used to
design the ETL process flow. The process flow includes the mappings as a functional block to
design and implement the ETL process. These blocks and process flows can be executed using
the Oracle Control Center Manager or Scheduler.

3.1 Mapping

In STEWARD, 15 basic mappings are defined. All of them load an external table (virtual
database table mapped from the external files) into a dimension table or fact table. These
mappings can be executed directly or used as building blocks for the process flow.

3.2 Process Flows

At this time, six main process flows and nine sub-procedures are defined in STEWARD. The
ETL process assumes that the traffic data are archived in the predefined location
(C:\STEWARD\TSS_RAW_DATA AND C:\STEWARD\TVT_RAW_DATA).
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3.2.1 Stagel: Pre-transformation

As shown in Figure C-1, the raw data files in the pre-selected folder will be moved to the input
data folder for the SUnETLUtility. All of the files will be processed internally for the next step.
The processing time depends on the number of files and their size. Embedded scripts check the
files and move them to the specific locations (C:\Program Files\TRC\SunEtlUtility)

/MDUE TVT FILES\
[p—— <= ]
START FORK \ END_SUCCESS

MOWVE_TSS_FILES

Figure C- 1: Stagel-Pre-transformation

The default input data folder for SunETLUtility are:
>> C:\PROGRAM FILES\TRC\SunETLUility\ToConvert

3.2.2 Stage2: Transformation

As shown in Figure C-2, the input TSS and TVT files will be converted to the data format
defined for STEWARD. The existence of the input data files will be verified. If the files exist,
then the SunEtlUtility will be executed to generate data and reports. If necessary, it will report
the errors and quit the process.
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JR—
5 * o ]
|
/ EMAIL END_ERROR

Ei=]
= . [—
— = —f— = -
I & = : 2]
=t MANLAL END_UaRNING

STARTA EHECK_FILES\E'

I

RUN_SUNETLUTILITY END_SUCCESS

Figure C- 2: Stage2- Transformation

3.2.3 Stage3: Pre-loading
As shown in Figure C-3, all the group files are moved to the dedicated folders for data-loading to

the STEWARD database.

X
MAIT_105E
S e,

E§ g ’a D Eﬂ} & 'lj

FILE_EXISTS END_SUCCESS

STARTA MOVE_TRANSFORMED_FILES

Figure C- 3: Stage3- Pre-loading

3.2.4 Stage4: Loading TSS/TVT data files to STEWARD
As shown in Figure C-4, nine sub-processes are defined (3 file types by 3 grouping intervals).
Each sub-process loads one TSS or TVT data file into the STEWARD database. The loading

processes are divided into sub-processes to allow individually data file loading.
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- — ',ﬁ
FREPARE_FILE_LOADINGZ
MAIT_1hIN

|

/END_SUI:CESS

==

N
=% B - N -
LOAD_FILE_EXISTSZ

OAD_TSS_15MIN
IEERRREET

[ — — B .

=
START PREPARE_FILE_LOADING
- LOAD_FILE_EXISTS —f]

e qu

END_ERROR

2]

Figure C- 4: Stage4 (sub-process) - Loading the TSS 15Min files into the STEWARD database
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Figure C- 5: Stage4 — Loading the TSS and TVT files into the STEWARD database
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As shown in Figure C-4 and Figure C-5, each process can be executed individually or
sequentially. In any case, the process can be executed with the scheduler. Using the timer, the
operator can coordinate the sequence of the process execution. Most of the processes have the
embedded script to work with.

In each step, the process checks the results and decides to proceed or stop if an error happens.
The error can be handled by stopping the entire process or sending an automatic notification
(email) to the STEWARD operator.

3.3 Control Center Manager

The OWB control center manager is used to execute the mappings or process flows manually.
Control Center Manager can be executed from the OWB design center as Figure C-6 shows.

& Design Center: User STEWARD_OWNER [_[O]

Design  Edt View Windowe  Help

~ Project Explorer ¥~ Connection Explorer ¥
ER=] Change Manager - Locations
-0 Databazes Metadata Dependency Manager r:-f» Cortral Centers
B E& Files AddRemove Experts Here
gy Applieslions) T ey Browser
[y;jjl Data Profil =

-7 Data Rules Optimize Repository
- B Pugoskle M{  Reposiory Assistant
o-lgrProcess Fivy saLoPus
- E Schedules =
£ Pj Business Int)
5 User Defin
@-“ Experts Preferences ..
b rf’il Configurations
%, collections

£
[
[

Recycle Bin
s Clipboard F8

™ Global Explarer ¥
% Public: Trans forations:
B Public Experts
4 public User Defined Moduies
2] Public Data Rules
{ - Icon sets
-6 Security

Figure C- 6: Control Center manager from Oracle Warehouse Builder console

To execute the mappings or process flows, select the process in the object window and run the
start menu. Figure C-7 below shows that the STAGE4 _LOADING_TSS LANE is selected and
start button is ready to run the process.
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= Control Center: DEFAULT_CONTROL_CENTER =]
File Edit View Window Help
=i
9% o ?
— ; ;
Start ¥ Ohject Details ¥
igy: |AII Ohjects lStar] '|
i Details || Histary |
-4 STEWARDZ =
Chject Design Status Deploy Action Deployed Deploy Status Location
=% cartor_LocaTiON @ | ||
g 2 WA Unchanged [ IS Z1T R [ STEWARD_... STE
=& s1enaRD_ETL_LocaTION! i1 e one uoeess -
EHER STEWARD ETL
ﬂ}@ﬁ. MAIN
M
&4y STAGE]_PRETRANSFORM
2
& STAGE2_TRANSFORM
2
&y STAGES_PRELOADING
2
'y STHGES LOADING_T5S
@
YN TAGES_LOA A
@
&y STAGES_LOADING_TYT
[}@ﬁ. SUBRROC
=% sTEMARD_LOCATIOM
EHE STEWARD 1 T o
LJ-}P@ Mappings [ |
_‘;',’F‘ DATE_REF_MAP | Default Actions: | | Reset Actions |
S LoAD_TSS_15MN = Contral Certer Jobs i
Sy LOAD_TSS 15MIN_LANE
?. Muraber of Days: E Murber of fems: E Q
—ufe LOAD_TSS_1HR
LShy LoaD TS5 1HR_LANE Job | w9 [status|  Frished | owner
F S LoaD_TSs_sMi 5 STEWARDZ 166311+ 32208 211PM  STEWARD sl
R Loap TS5 _shn_Lane ) STEWARD? 165737+ 32208 11:52 AM STRMARD
-Shy LOAD_TSS_STATION =
@ 31 STEWARDZ 165219 4% 32208 10:52 AM STEWARD..
N LOAD_TYT_15MN -
LS LOAD_TYT_1HR S STEWARDZ 161182 &/ 32208 1:08 AM  STEWARD..
F SRy LoaD_TVT M S STEWARDZ 160913 &/ 2108 E23PM  STEWARD..
~Sf LoaD_TvT_pESTINATION R sTEWARD2 1B0BS3 o BB E13PM  STEVARD.. m
E S LoAD_TVT LIk =
@ 2 STEWARD2 160332+ 3R108E15PM  STEWARD
=S LOAD_TYT_ORIGIN =
L%, me_Rer_mep o [ ernimen Acndnd Ao £t DA oTRAMER 4
] ‘ | | b‘f Deployment LExecuhom LScheduled
folo1 3(,'-‘ Active Configuration: DEF AULT_COMFIGURATION

Figure C- 7: File-loading sub-processes

Several issues are involved in the process execution. The Oracle OWB has the known bugs of
process flow such that the multiple file loading is not always executed thoroughly. If the number
of files to be loaded is not large, loading the files one by one would be sometimes more efficient
than loading the entire set of files at once.

Another issue involves the process problems that are running but cannot be controlled (stopped)
by the control center manager. In this case, Oracle Workflow module on the Oracle companion
CD needs to be installed. This program supports process monitor and provides control to stop the
process. This program uses the Apache web server and has problems with MS IS server.

3.4 Job Scheduling

The OWB design center supports scheduler functions and can be used with the process flow.
STEWARD users can run the predefined process flow with this scheduler with the preselected
sequences.

3.4.1 Schedule setup

The Operator needs to create the schedule module first and associate it with the STEWARD
processes to be executed on schedule. The schedule module sets up the start time and the
frequency. The start time indicates the time and date when the schedule module starts. The
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frequency is used to set the repetition interval from one second to one year. It also includes one
time execution.

For example, as illustrated on Figure C-8, schedule module, STAGEL1 is defined with the start
time of 9/13/2007 at 04:23:15 and the frequency is set as “one time”.

M Edit Schedule: STAGEL
Marmne Schecdule |
Snecifvthe start and end time
Time Zone: |(GMT-D5:00) Americallew ok |
Uze chozen start date and time |:| Uze chozen end date and time
Start Time: [04:23:15 = 17:38:17 =
EditiConstruct repeat expression Schedule preview
Frequency Units: |Qm3 . - | ELIE D
Repeat Every: Data Titme
By Clause | value | || |Thu, 13 Sep, 2007 04:2315
By Waonth
By Week Mumber
By Year Day
By month Day
By Day
By Hour
By Minute
By Second
By Set Position
. [ [»]
| Help | | Ok | | Cancel |

Figure C- 8: Oracle database scheduler

Once this schedule module is designed, it can be attached to the process to invoke the process as
a predefined schedule. For example, as illustrated In Figure C-9, process

STAGE1 _PRETRANSFORM has schedule module STAGEL1 as the referred calendar to be
executed on its schedule.
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H Configuration Properties: DEFAULT_COMFIGURATION

B STAGE! _PRETRANSFORM
Jﬁ End Success Activities
-5 Start Activities
Jﬁ Transtions
-3 User Defined Activities

gy &

Reterred Calendar
Generation Comnerts

EISTAGE1_PRETRAHS...

STAGET

Help |

| | Cancel

Figure C- 9: Oracle process flow with scheduler setting

One of issues in the scheduler for STEWARD is to estimate the execution time of each process.
The transform process could take from 5 minutes to several days depending on the number of

data files and their sizes. If the operator sets up the scenario to run the ETL processes in

sequences a time-consuming process should be anticipated. Transformation and loading should

be done in advance to prevent the next process start before the current process ends.
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3.5 Updating the Materialized Views

The materialized views have two options to be updated. First, they can be updated when the
dependent tables are updated. Second, they can be updated manually. All of the materialized
views in STEWARD are set to be updated manually. There are two reasons for this.

1. It minimizes unexpectedly time-consuming loading process. User loads the data files to
STEWARD successfully and updates the materialized views at once.

2. There are dependencies in the materialized views and specific views need to be updated
in order. For example, EFF_DEF_LEN_DAY uses materialized view
EFF_DEF_LEN_1HR and expects all of the dependent tables to be updated beforehand.
At this time, there are four tables that have this kind of dependency.

Materialized views with dependency Files that need to be pre-existing
EFF _DET LEN_DAY EFF DET LEN_1HR
LANE_DISTRIBUTION_DAY LANE_DISTRIBUTION_1HR
PM_LOS DAY PM_LOS 5MIN
SYSTEM_LANE_DAY SYSTEM_LANE_1HR

Materialized views can be updated as follows:
1. Inthe Oracle warehouse builder, select Tasks - Control Center Manager

2. As shown in Figure C-10, select materialized views in the Control Center Manager’s the
left pane:
STEWARD2 - STEWARD_LOCATION1-> STEWARD->Materialized Views

P8 Design Center: User STEWARD_DWNER

Design  Edit View Tools Vndow  Help

B9 v S a8YYH~ ?
~ Praject Exglorer # = connection Explorer =
] || [#-E§ Locations

% Cortral Centers

255 oracke
= 5 sTEwaRD
- Mappings
B33 Transtarmations
L[ Data Auditors
L84 Dimensions
-3 Cubes
- () TSS_15MIM
() TSS_1SMIN_LANE
(D TSS_1HR
() TSS_1HR_LANE
(D TSS_SMIN
() TSS_SMIN_LANE
o TWT_15MIN
(D TVT_THR
() TWT_SMIN
- Tables
1-fgh External Tables
I Views
- Materislized Wisws ~ Global Explorer
DA _FLOW 15MIN e Public Transformations
= [ Public Experts
ublic: Liser Defined Modules

EFF_DET_LEN_SMIN 3 secury
[l EFF_DET_LEN_DAY

LANE_DISTRIBUTION_1 SMIN

LANE_DISTRIBUTICN_1HR

LANE_DISTRIBUTION _SMIN

[ M _FLOW_THR
M _FLOW_SHIN
[ PM_LOS_150IM =1

(o101 3‘{)" Active Configuration: DEFAULT_CONFIGURATION

Figure C- 10: Materialized views in the Oracle Control Center Manager
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3. Asshown in Figure C-11, select the materialized views in the left pane that need to be
updated. In the Object Details window, select the deployment action for each of the
materialized views.

=% Control Center: DEFAULT_CONTROL_CENTER [_ O[]
Fie Edt View Wndow Help

&9% ~8 ?

View: ‘AII Objects -

~ Object Details ¥
Details | History |

EF4 STEWARD2 -
Okject Design Status | Deploy Action Deployed Deploy Status Location
% GATOR_LOCATION " [ g ploy ployr | Depoy

DAY _FLOW_THR Unchanged Mane | 2/27/08 1:05 AM I+ Success STEWARD ... &

?_' STEWARD_ETL_LOCATIONT
STEWARD_LOCATIONT IMone

(create
B4 STRMARD ores

EHS Mappings

i Data Audtors
EHERR, Transformations
BHERY Dimensions

B3 Cubes
&
B

#-( Takles

{3 User Defined Types
g views

EHE Materialized views
FBL e _rLow 15w I —
| E AL ; | Defoutt Actions | | Reset actions
B Dv_rLow sm ~ Cortrol Certer Jobs g

B err_oer_Len_1smm

LB o oer Lo e Humber of Days. Number of Hems: 9

B, err_oeT_Len_smin Jok [ o [ status|  Fivisnes [ owner
B erF_DET_Len pav

L L an_DISTRIEUTION 1 Sha
FEL Lane_pisTREUTION 1HR

B LanE_DISTRIEBUTION Shi
*E"‘ LANE_DISTRIBUTION_DAY

FBL mox_rLow_15mm

FBL mox_rLow_1HR

B max_FLow s

FEL Fr_os_15Mn

- HEL e Los 1rm T3l | -Desioyment [ Execution | Scheduied |

o0l ¥ Active Configuration: DEFAULT_CONFIGURATION

Figure C- 11: Replace materialized views in the Oracle Control Center Manager

As shown in Figure C-12, click the Deploy button to execute the options.

= §Control Center: DEFAULT_CONTROL_CENTER [-[O[x]
File Edt View Vindow Help

=
&Ie [+H 2
4-7 ~ Object Details *
Al Objects. LDERIZY v|

Detaiis | History |

v |

({4 STEWARD2 ]
Object Design Status | Deploy Action Deployed Deploy Status Logation
% GATOR_LOCATION ‘ ‘ ‘

" STEWARD_ETL_LOCATION] DAY _FLOW_IHR Unchanged 20708105 M P Success STEWARD...

B sTEWARD_LOCATIONT
B STEWARD

EHE Mappings

i Diata Auctors
GHE, Transtormations:
I Dimensions
G5 Cupes
E
E

- Tables
{35 User Defined Types

I views —

EHg materislized Views
B o _rLow15mm
L,

| Detauk actions || Reset actions

*@-o DAY _FLOWM_SMIN ~ Cortrol Center Jobs

B erF _peT_LEn_15Mm

LB rr ervenne Mumber of Days. Murmber of fiems: b |

FEL err_per_LEn_amn Job | W [stetus|  Finished | cwmer
B err_oer_Len pav

7@"' LANE_DISTRIBUTION_1:5MIM
—’E"d LAME_DISTRIBUTION_1HR

—’E"d LAME_DISTRIBUTION_SMIN
—E"‘ LAME_DISTRIBUTION_DAY

L max_FLow 1 5hin

FEL wax_rLow 1R

B wasx_rLow_sham

B Fra_tos 1o

B ey LOS 1HR [ T¥] | - Doploymeri | Execution | Schesed

4]
|3 Active Configuration: DEFALLT_CONFIGLRATION

Figure C- 12: Deploy materialized views in Oracle Control Center Manager
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4 Exporting Metadata from the STEWARD Database

The Oracle warehouse builder supports the “Export warehouse builder metadata” function. As
shown in Figure C-13, select Design > Export - Warehouse builder metadata from the menu.

I Desiun Cenler: User STEWARD_OWSER

LOADIG_TVT_Shnd
T Activty Tesglates

o G 50

i [y ecuery

s |2y Actve Configuralion: DEFALLT_CONFIGLRATION

Figure C- 13: Export Warehouse Builder metadata

Check the combo box for Export all object dependencies and click Export.
As shown in Figure C-14, select the designated location for metadata file and its log file.

[ Metadata Export

Objects selected from explorer

Ohject Marme |OhjectType
= EASTEWARD2 Project | =
EISEDRYRUN Calendar Module
HHETAGET Calendar
WHETAGE? Calendar
WHETAGES Calendar
{HETAGES Calendar
I [ DEFAULT_CONFIGURATION Configuration
F:ﬁ DEFAULT_DEPLOYMENT Location Specific Config
[Z) CONSOLE_EDIT_CMPEXTERNALTABLE Expert Set
EISATIME_REF FlatFlle Madule
EnmivE_THT FlatFile
EISETSS_15MIN_DATA Flat File Module
Bl TaS_15MIN_DATA_GEY FlatFile
EIXETS5_15MIN_LANE_DATA Flat File Module
. B TSS_LANE_DATA_15L_CSV FlatFile =
[l T
Annotations:

File Rlane: ‘C'\nrac\a\pmdud\ﬂﬂ 2 DVOWE 0_Ziowb bimackmimS TEVWARD2-20080324 _1 403 mel | ‘ Brawse... |

LogFile: |- toracielproductl0.2.010WE1 0_ZowblbintacmintSTEAARD2- 20080324_1403_exp | | Browse...

Export all object dependencies

‘ Advanced... ‘

[Cen | Eeell il

Figure C- 14: Warehouse Builder metadata window
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5 STEWARD Database Tables

A description of the STEWARD database tables is presented here to provide a concise reference.

5.1 TSS ETL REPORT

TSS_ETL_REPORTS_EX table (Table C-5) is created to keep a log on ETL reports.

Table C-5: STEWARD TSS ETL_REPORTS_EX

Column Name Data Type
NAME VARCHAR2(255)
SOURCE VARCHAR2(255)
PATH VARCHAR2(255)
CREATION_DATE DATE
EXPIRATION DATE DATE

Examples are as follows. Three files are logged in this example:

NAME

SOURCE

D2_TSS-09142007-DailyReport.Log  TSS
D2_TSS-09152007-DailyReport.Log  TSS
D2_TSS-09162007-DailyReport.Log  TSS

5.2 TVT ETL REPORT
TVT_ETL_REPORTS_EX table (Table C-6) is created to keep a log on ETL reports.

PATH CREATION_

EXPIRATIO

\steward\files\
\steward\files\
\steward\files\

01-NOV-07 31-DEC-99
01-NOV-07 31-DEC-99
01-NOV-07 31-DEC-99

Table C- 6: STEWARD TVT_ETL_REPORTS EX

Examples are as follows. Three files are logged:

NAME

Column Name Data Type
NAME VARCHAR2(255)
SOURCE VARCHAR2(255)
PATH VARCHAR2(255)
CREATION_DATE DATE
EXPIRATION DATE DATE
SOURCE PATH CREATION_ EXPIRATIO

D2_TVT-09142007-DailyReport.Log TSS
D2 TVT-09152007-DailyReport.Log  TSS
D2 TVT-09162007-DailyReport.Log TSS
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\steward\files\
\steward\files\
\steward\files\

01-NOV-07 31-DEC-99
01-NOV-07 31-DEC-99
01-NOV-07 31-DEC-99
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5.3 Volume Map and I/O balance

VOLUME_MAP_5MIN, VOLUME_MAP_15MIN, VOLUME_MAP_1HR and
VOLUME_MAP_DAY table (Table C-7 and C-8) are created to keep the volume map and 1/0
balance.

Table names: VOLUME_MAP_5MIN, VOLUME_MAP_15MIN, VOLUME_MAP_1HR

Table C- 7: STEWARD Volume Map and 1/0O Balance

Column Name Data Type
DATE1 DATE
TIME VARCHAR2(25)
FACILITY NUMBER
STATION_ID NUMBER
STATION_MP FLOAT(5)
UPNODE_ID NUMBER
ENTRY_VOLUME NUMBER
FWY_VOLUME NUMBER
EXIT_VOLUME NUMBER
LINK_INPUT NUMBER
LINK_OUTPUT NUMBER
DIFFERENCE NUMBER
PCNT_DIFF NUMBER

Table names: VOLUME_MAP_DAY

Table C- 8: STEWARD Volume Map and 1/O Balance for Daily Table

Column Name Data Type
DATE1 DATE

FACILITY NUMBER
STATION_ID NUMBER
STATION_MP FLOAT(5)
UPNODE_ID NUMBER
ENTRY_VOLUME NUMBER
FWY_VOLUME NUMBER
EXIT_VOLUME NUMBER
LINK_INPUT NUMBER
LINK_OUTPUT NUMBER
DIFFERENCE NUMBER
PCNT_DIFF NUMBER
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5.4 Performance Measures and LOS

PM_LOS 5MIN, PM_LOS_15MIN, PM_LOS_1HR and PM_LOS_DAY table (Table C-9 and
C-10) are created to keep the Performance Measures and LOS.

Table names: PM_LOS_5MIN, PM_LOS_15MIN, PM_LOS_1HR

Table C- 9: STEWARD Performance Measures and LOS

Column Name Data Type
DATE1 DATE

TIME VARCHAR2(25)
FACILITY NUMBER
STATION_ID NUMBER
STATION_DESC VARCHAR2(200)
UPNODE_ID NUMBER
UPNODE_DESC VARCHAR2(200)
STATION_MP FLOAT(5)
LENGTH NUMBER
LINK_VOL NUMBER
NUM_OF_LANES NUMBER
VOL_PER_LANE NUMBER
VEH_MI NUMBER
VEH_HR NUMBER
SPEED FLOAT(5)
DELAY NUMBER
KENERGY NUMBER
DENSITY NUMBER
VOL_TO_CAP NUMBER

LOS CHAR(1)

Table names: PM_LOS DAY
Table C- 10: STEWARD Performance Measures and LOS with Daily Table

Column Name Data Type
DATE1 DATE
FACILITY NUMBER
STATION_ID NUMBER
STATION_DESC VARCHAR2(200)
UPNODE_ID NUMBER
UPNODE_DESC VARCHAR2(200)
STATION_MP FLOAT(5)
LENGTH NUMBER
LINK_VOL NUMBER
NUM_OF_LANES NUMBER
VOL_PER_LANE NUMBER
VEH_MI NUMBER
VEH_HR NUMBER
SPEED FLOAT(5)
DELAY NUMBER
KENERGY NUMBER
F_PLUS NUMBER
E_PLUS NUMBER
D_PLUS NUMBER
C_PLUS NUMBER
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5.5 System Lane Volume

SYSTEM_LANE_5MIN, SYSTEM_LANE_15MIN, SYSTEM_LANE_1HR and
SYSTEM_LANE_DAY (Table C-11) are created to keep the system lane volume.

Table names: SYSTEM_LANE_5MIN, SYSTEM_LANE_15MIN, SYSTEM_LANE_1HR,
SYSTEM_LANE_DAY

Table C- 11: STEWARD System Lane Volume

Column Name Data Type
DATE1 DATE
TIME VARCHAR2(25)
FACILITY NUMBER
STATION_ID NUMBER
STATION_DESC VARCHAR2(200)
STATION_MP FLOAT(5)
LANE1_VOL NUMBER
LANE1_SPD FLOAT(5)
LANE1_OCC FLOAT(5)
LANE2_VOL NUMBER
LANE2_SPD FLOAT(5)
LANE2_OCC FLOAT(5)
LANE3_VOL NUMBER
LANE3_SPD FLOAT(5)
LANE3_OCC FLOAT(5)
LANE4_VOL NUMBER
LANE4_SPD FLOAT(5)
LANE4_OCC FLOAT(5)
LANE5_VOL NUMBER
LANES5_SPD FLOAT(5)
LANE5_OCC FLOAT(5)
LANE6_VOL NUMBER
LANE6_SPD FLOAT(5)
LANE6_OCC FLOAT(5)
ONRAMP1_VOL NUMBER
ONRAMP1_SPD FLOAT(5)
ONRAMP1_OCC FLOAT(5)
ONRAMP2_VOL NUMBER
ONRAMP2_SPD FLOAT(5)
ONRAMP2_OCC FLOAT(5)
ONRAMP3_VOL NUMBER
ONRAMP3_SPD FLOAT(5)
ONRAMP3_OCC FLOAT(5)
OFFRAMP1_VOL NUMBER
OFFRAMP1_SPD FLOAT(5)
OFFRAMP1_OCC FLOAT(5)
OFFRAMP2_VOL NUMBER
OFFRAMP2_SPD FLOAT(5)
OFFRAMP2_0OCC FLOAT(5)
OFFRAMP3_VOL NUMBER
OFFRAMP3_SPD FLOAT(5)
OFFRAMP3_0OCC FLOAT(5)
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5.6 Station Lane Volume and Distribution

LANE_DISTRIBUTION_SMIN, LANE_DISTRIBUTION_15MIN,

LANE_DISTRIBUTION_1HR and LANE_DISTRIBUTION_DAY (Table C-12) are created to
keep the station lane volume and distribution.

Table names: LANE_DISTRIBUTION_5MIN, LANE_DISTRIBUTION_15MIN,
LANE_DISTRIBUTION_1HR, LANE_DISTRIBUTION_DAY

Table C- 12: STEWARD Station Lane VVolume and Distribution

Column Name Data Type
DATE1 DATE

TIME VARCHAR2(25)
FACILITY NUMBER
STATION_ID NUMBER
STATION_DESC VARCHAR2(200)
STATION_MP FLOAT(5)
LANE1_VOL NUMBER
LANE2_VOL NUMBER
LANE3_VOL NUMBER
LANE4_VOL NUMBER
LANE5_VOL NUMBER
LANE6_VOL NUMBER

TOTAL NUMBER
BALANCE NUMBER

5.7 Daily Flow

DAY_FLOW_5MIN, DAY_FLOW_15MIN and DAY_FLOW_1HR (Table C-13) are created to
keep the daily flow.

Table names: DAY_FLOW_5MIN, DAY_FLOW_15MIN, DAY_FLOW_1HR

Table C- 13: STEWARD Daily Flow

Column Name Data Type
DATE1 DATE

TIME VARCHAR2(25)
FACILITY NUMBER
STATION_ID NUMBER
STATION_DESC VARCHAR2(200)
STATION_MP FLOAT(5)
LANE1_FLOW_RATE NUMBER
LANE2_FLOW_RATE NUMBER
LANE3_FLOW_RATE NUMBER

LANE4 _FLOW_RATE NUMBER

LANE5 FLOW_RATE NUMBER

LANE6 FLOW_RATE NUMBER
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5.8 Maximum Flow
MAX_FLOW_5MIN, MAX_FLOW_15MIN and MAX_FLOW_1HR (Table C-14) are created
to keep the max flow.

Table names: MAX_FLOW_5MIN, MAX_FLOW_15MIN, MAX_FLOW_1HR

Table C- 14: STEWARD Maximum Flow

Column Name Data Type
DATE1 DATE

FACILITY NUMBER

STATION_ID NUMBER
STATION_DESC VARCHAR2(200)
STATION_MP FLOAT(5)

LANE_NUM NUMBER

MAX_FLOW NUMBER

MAX_TIME VARCHAR2(25)
MAX_GAP NUMBER
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5.9 Effective Detector Length

EFF_DET_LEN_5MIN, EFF_DET_LEN_15MIN, EFF_DET_LEN_1HR and
EFF_DET_LEN_DAY (Table C-15) are created to keep the effective detector length.

Table names: EFF_DET_LEN_5MIN, EFF_DET_LEN_15MIN, EFF_DET_LEN_1HR,

EFF _ DET_LEN_DAY
Table C- 15: STEWARD Effective Detector Length

Column Name Data Type
DATE1 DATE
TIME VARCHAR2(25)
FACILITY NUMBER
STATION_ID NUMBER
STATION_DESC VARCHAR2(200)
STATION_MP FLOAT(5)
LANE1 VOL NUMBER
LANE1 SPD FLOAT(5)
LANE1_OCC FLOAT(5)
LANE1_EFF DET_LENGTH | NUMBER
LANE2_VOL NUMBER
LANE2_SPD FLOAT(5)
LANE2_OCC FLOAT(5)
LANE2_EFF _DET_LENGTH | NUMBER
LANE3_VOL NUMBER
LANE3_SPD FLOAT(5)
LANE3_OCC FLOAT(5)
LANE3 EFF DET LENGTH | NUMBER
LANE4 _VOL NUMBER
LANE4_SPD FLOAT(5)
LANE4_OCC FLOAT(5)
LANE4_EFF _DET_LENGTH | NUMBER
LANE5_VOL NUMBER
LANE5_SPD FLOAT(5)
LANE5_OCC FLOAT(5)
LANE5_EFF_DET_LENGTH | NUMBER
LANE6_VOL NUMBER
LANE6_SPD FLOAT(5)
LANE6_OCC FLOAT(5)
LANE6 EFF DET LENGTH | NUMBER
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5.10 TVT MAX Delay

TVT_MAX_DELAY_5MIN, TVT_MAX_DELAY_15MIN and TVT_MAX_DELAY_1HR
(Table C-16) are created to keep the effective detector length.

Table names: TVT_MAX_DELAY_5MIN, TVT _MAX_DELAY_15MIN, TVT_
MAX_DELAY_1HR

Table C- 16: STEWARD TTS Maximum Delay

Column Name Data Type
DATE1 DATE

ORIGIN VARCHAR2(40)
DESTINATION VARCHAR2(40)

FF_TT FLOAT(5)

AVG_TT FLOAT(5)

AVG_DELAY FLOAT(5)

MAX_DELAY FLOAT(5)
MAX_DELAY_TIME VARCHAR2(25)

5.11 TVT MAXTT

TVT_DELAY_5MIN, TVT_DELAY_15MIN and TVT_DELAY_1HR (Table C-17) are created
to keep the effective detector length.

Table names: TVT_DELAY_5MIN, TVT_DELAY_15MIN, TVT_DELAY_1HR

Table C-17: STEWARD TTS Maximum Travel Time

Column Name Data Type
DATE1 DATE

ORIGIN VARCHAR2(40)
DESTINATION VARCHAR2(40)

FF.TT FLOAT(5)

AVG_TT FLOAT(5)

AVG_DELAY FLOAT(5)

MAX_DELAY FLOAT(5)
MAX_DELAY_TIME VARCHAR2(25)
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6 STEWARD Materialized Views and their Dependent Tables

Table C-18 shows the materialized views for TSS data used in Steward and its dependent tables.

Table C- 18: STEWARD Materialized Views for TSS Data

Materialized views

Dependent tables

Dependent Materialized
views

DAY FLOW 15MIN TSS_STATION, DATE_REF, TIME_REF, TSS_15MIN_LANE | None

DAY FLOW 1HR TSS_STATION, DATE_REF, TIME_REF, TSS_1HR_LANE None

DAY FLOW 5MIN TSS_STATION, DATE_REF, TIME_REF, TSS_5MIN_LANE | None

EFF DET LEN 15MI | TSS_STATION, DATE_REF, TIME_REF, TSS_15MIN_LANE | None

N

EFF DET LEN 1HR | TSS_STATION, DATE_REF, TIME_REF, TSS_1HR_LANE None

EFF DET LEN S5MIN | TSS_STATION, DATE_REF, TIME_REF, TSS_5MIN_LANE None

EFF_DET LEN DAY | None EFF_DET LEN 1HR

LANE DISTRIBUTION | TSS_STATION, DATE_REF, TIME_REF, TSS_15MIN_LANE | None

15MIN

LANE DISTRIBUTION | TSS_STATION, DATE_REF, TIME_REF, TSS_1HR_LANE None

1HR

LANE DISTRIBUTION | TSS_STATION, DATE_REF, TIME_REF, TSS_5MIN_LANE | None

5MIN

LANE_DISTRIBUTION | None LANE_DISTRIBUTION_1

DAY HR

MAX FLOW 15MIN TSS_STATION, DATE_REF, TIME_REF, TSS_15MIN_LANE | None

MAX FLOW 1HR TSS_STATION, DATE_REF, TIME_REF, TSS_1HR_LANE None

MAX FLOW 5MIN TSS_STATION, DATE_REF, TIME_REF, TSS_5MIN_LANE | None

PM LOS 15MIN TSS_STATION, DATE_REF, TIME_REF, TSS_15MIN None

PM LOS 1HR TSS_STATION, DATE_REF, TIME_REF, TSS_1HR None

PM LOS 5MIN TSS_STATION, DATE_REF, TIME_REF, TSS_5MIN None

PM _LOS DAY None PM _LOS 5MIN

SYSTEM_LANE_15MI | TSS_STATION, None

N DATE_REF, TIME_REF, TSS_15MIN_LANE

SYSTEM_LANE_1HR | TSS_STATION, None
DATE_REF, TIME_REF, TSS_1HR_LANE

SYSTEM_LANE_5MIN | TSS_STATION, None

DATE_REF, TIME_REF, TSS_5MIN_LANE

SYSTEM_LANE_DAY

None

SYSTEM_LANE_1HR

VOLUME_MAP_15MI
N

TSS_STATION, DATE_REF, TIME_REF, TSS_15MIN

None

VOLUME_MAP 1HR | TSS_STATION, DATE_REF, TIME_REF, TSS_1HR None
VOLUME_MAP 5MIN | TSS_STATION, DATE_REF, TIME_REF, TSS_5MIN None
VOLUME_MAP DAY | TSS_STATION, DATE_REF, TIME_REF, TSS_1HR None
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Table C-19 shows the materialized views for TVT data used in Steward and its dependent tables.

Table C- 19: STEWARD Materialized Views for TVT Data

Materialized views Dependent tables Dependent
Materialized
views
TVT MAX DELAY 15 | TVT_ORIGIN, TVT_DESTINATION, TVT_LINK, DATE_REF, TVT_LINK, None
MIN - - TIME_REF, TVT_15MIN
TVT MAX DELAY 1 | TVT_ORIGIN, TVT_DESTINATION, TVT_LINK, DATE_REF, TVT_LINK, None
HR - - TIME_REF, TVT_1HR
TVT MAX DELAY 5 | TVT_ORIGIN, TVT_DESTINATION, TVT_LINK, DATE_REF, TVT_LINK, None
MIN - - TIME_REF, TVT_5MIN
TVT MAX TT 15MIN | TVT_ORIGIN, TVT_DESTINATION, TVT_LINK, DATE_REF, TVT_LINK, None
- - - TIME_REF, TVT_15MIN

TVT MAX TT 1HR TVT_ORIGIN, TVT_DESTINATION, TVT_LINK, DATE_REF, TVT_LINK, None
- - TIME_REF, TVT_1HR

TVT MAX TT 5MIN TVT_ORIGIN, TVT_DESTINATION, TVT_LINK, DATE_REF, TVT_LINK, None
- -~ TIME_REF, TVT_5MIN
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Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

1 Introduction

While some use of Statewide Traffic Engineering Warehouse for Regionally Archived Data
(STEWARD) will be made within FDOT by accessing the databases directly, most users in the
future will gain access to the archived data via the internet. This document describes the internet
based features of STEWARD from the perspective of a user who seeks to query the database and
produce reports via the Internet.

2 Overview of the STEWARD Web Interface

The STEWARD web site has been developed for general users to access and retrieve the
STEWARD data. The web interface allows users to access the database remotely, to retrieve the
specific data easily and to download the data to the local computer for further analysis.

At this time, the STEWARD web site can be accessed from the following address:
http://cdwserver.ce.ufl.edu/steward/index.html

3 STEWARD Web Architecture

The STEWARD web site consists of three main categories: Overview, Resources and District
Data and Reports. The overall architecture is shown in Figure D-1.

@ travel_time_data

steward | |
main 8 Resources | —® TSS_ETL_Reports|

@ volume_map

—® performance_and_LOS_report |

left_menu

system_lane_volume |

left_menu?distri
ct_num=2

[ Contact i)

.

station_lane_volume_and_distribution |

—® effective_detector_length |

& tvt_max_tt

Figure D- 1: STEWARD web architecture
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The Overview page provides a general description of the STEWARD project. The Resource
page includes STEWARD project reports and utility programs. The SunETLUtility transforms
data files from the SunGuide data archive to the STEWARD database format. It executes data
verification, data aggregation in time (5, 15 and 60 min intervals) and in space (lane-level and
station-level data) and also generates reports. The MPConverter utility converts
longitude/latitude data into state/county mile post or vice- versa. The results were validated with
GPS data on 1-95. It supports 1-95 data conversion in Florida only.

From the traffic data and report section, the user can access traffic data
(volume/speed/occupancy), travel time data as well as several reports and maps. STEWARD
supports system level reports, such as TSS extraction transformation and loading (ETL) Reports,
Volume Map/I0O Balance, Performance Measure/LOS, System Lane VVolume, Station Lane
VVolume/Distribution, Day Flow, Max Flow, Effective Detector Length, TVT ETL Reports, TVT
Max Delay, TVT Max Travel Time, CSV Reports. TSS detector map and TVT detector map are
supports for the user convenience.

4 STEWARD Web Pages

This section will review each STEWARD web page and describe its specific functions.

4.1 STEWARD Main page —STEWARD Overview

The STEWARD main page includes two panes as Figure D-2. The main pane displays a brief
description of the STEWARD project, objectives and tasks. The left pane is used to navigate to
the STEWARD Overview, Resources and District Data/Reports sections.

{2 =: STEWARD = - Windows Internet Explorer -3 x]

——
@ i [ https/fcdwserver.ce.ufl.edu/steward index. html =l #2l| % [cocge Lo~
A p———— | | o - ) - o - o eoem - G- @

KEWa,
B

Ok

i mapwni —

2 |

A i
%ﬁﬁ @’Q@ * STEWARD

Sponsoring Agency : Florida Department of transportation
W Principal Investigator: Prof. Ken Courage
The Statewide Intelligent transpontation Systems (SITS) Architecture contains a central data
warehouse (CDW) component in its Statewide Concept of Operations. STEWARD is being

developed to meet that requirement. STEWARD will collect and store statewide information from
many data sources and make it available for use by different applications. It will be integrated with

Hame | Contact Info

Statewide Trasportation Engineering Warehouse for Achived Regional Data

— Steward Overview

— Resources Florida Department of fransportation (FOOT) legacy planning, traffic safety and maintenance data
_ [District 2 +| Data bases through the Enterprise Information Portal (EIF)
- Volume Data The University of Florida on Re: ch Centeris d ping a prototype for Steward that
_Travel Time Data will serve as a proof of concept for a statewide CDW. This is the second phase of a two-phase
research project The first phase of the project was a feasibility study
- Reports
- Map Objectives
The primary objective of this project will be to implement a prototype that will demonstrate the
potential of a fully deployed CDW. The system requirements will be developed in the firstyear and a
prototype will be deployed at a location o be determined in consultation with the FDOT. During the
second year, the functionality and/or geographic coverage ofthe system will be expanded and the
system will be operated and evaluated it terms of its contribution to the FDOT mission.
A stakenolder panel representing a broad range of ITS interests in Florida has been established to
assist in steering the course for this project.
* Tasks
The tasks to be carried outinclude
1. Investigate the existing and future TS-data archive activities in Florida and other states and
assess their relevance to the proposed Florida CDW.
2. Determine the functional requirements of the STEWARD prototype.
3. Establish the institutional framework for the system.
4. Develop the hardware and software configuration of the prototype
5. Procure the hardware required fol prototype. Procure or develop the software for data
cemmunications and management.
6. Implement the profotype in an operatior il it to di trate its value to the ITS
community.
Done [T T T T € mtemet R10% - 4

Figure D- 2: STEWARD overview web page
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4.2 STEWARD Resources

The STEWARD resource page includes a report section and utilities section as Figure D-3. The
report section includes four project progress reports. The utility programs include
SunETLUtility and MPConverter. Both include installation programs and descriptive document
as a user’s guide. Even though these programs are developed as part of STEWARD system
these could be executable as stand-alone programs in the Windows environment. The full
documentation for these programs is presented in Appendix G of the STEWARD Final Report.

The SunETLUTtility performs the transformation process in STEWARD system. The program
reads the data files from SunGuide archive files, verifies and aggregates the data and generates
reports. The output of the program is used as input to the STEWARD database

The MPConverter converts longitude/latitude data into state/county milepost or vice-versa. This
program was validated using GPS data on 1-95 in VVolusia County. The data conversion is
limited to 1-95 in Florida only.

(F:::FI‘EWARD = - Windows Internet Explorer I _|&® ‘)_<|

——,

@ '+ &) http:/jcdwserver.ce.ufedufstewardjindex.html =12 % | [cosole o~

",Af %}3‘ (& 11 STEWARD i3 l | @'DVFH]'L%’EBQE':*:}TWS'®'
W,

e

Home | Contact Info

Statewide Trasportation Engineering Warehouse for Achived Regional Data

2 | P
Progress Report
W Repor i

Report 2

— Steward Overview

— Resources Report3

— | pistrict 2 | Data Repart 4
: : Report 5

- Volume Data

- Travel Time Data Utilities

-Reporis SunEtUtility Installation Package
-Map Users Guide
MPConverter Installation Package

User's Guide

[Done [T [ [@ntenet 100% -

Figure D- 3: STEWARD resources web page
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4.3 District Data and Reports

When the District is selected in the left pane, the user can access one of four items (Volume data,
Travel time data, Reports, and Map) for the selected District. At this moment, only District 2
data are available. All other District choices are inaccessible.

The structures of each web page are almost identical. In this document, the first page, volume
data will be described in detail and the other pages will be treated in less detail when their
content overlaps the volume data pages.

4.3.1 Volume data

As shown in Figure D-4, the user can access traffic data (Volume, Speed and Occupancy) data
from this page. The content comes from TSS detector data from the SunGuide system. These
data are aggregated into 5min, 15min and 1hr data in the STEWARD database.

The user can query the traffic data with the specific conditions as follows:

e The date range can be selected by the start date and end date. The date in calendar has a bold
font if the data on that day are available. For example, STEWARD database archived traffic
volume data from Jun. 28", 2007 to Feb. 6", 2008 and Figure D-6 shows bold fonts for those
dates. The start date can be selected by clicking on that date on the calendar. Then the color
of the selected date will be changed to red.

e The daily time range can be specified by the starting and ending hour.

e The aggregation level can be specified in terms of the day of the week (weekday, weekend,
all days, Mondays, Tuesdays, Wednesdays, Thursdays, Fridays, Saturdays and Sundays) and
aggregation of the data in 5min, 15min and 1hr. The defaults are all days and 15min.

e Facility and Stations can also be selected. In case of District 2 volume data, 1-95 is assumed
as one facility and user can select stations. The station selection allows multiple selections by
using the shift key or mouse.

Instructions and Guidance for Internet Access to STEWARD Archived Data Page D- 4
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STEWARD := - Windows Internet Explorer =

m - IE http:/fcdwserver.ce.ufl.edu/steward/index. him j *1 || X IC‘C‘C‘G'E | R~
’]j—.? %L(‘ (& ::: STEWARD ::: | | @'Q'@'QE&E'@YM'®'

Home | Cantact Info
Statewide Tra: on Engineering Wareho ived Regional Data
Volume Data
Date Range
From Ta
) Jun w 2007 w lds & Feb w» 2008 w i
SR ity Sun_Mon Tue Wed Thu Fri Sat  Sun Mon Tue Wed Thu Fri  Sat
— Resources 1 2
— | District 2 w | Data 3 4 5 &
- Volume Data
- Travel Time Data 28 29 30
-Reporis
-Map
Daily Time Range Aggregation Level
From] 1200AM x| 7o[ 1159PM 7] [aildays = [15 Minutes =]
Station Selection
Source TMC :District 2 Facility | |95 =
195 SB Entrance from Butler Blvd WEB
I-95 SB Exitto Baymeadows Rd
[-95 NE Between University and Bowden
I-95 at South Trout River Bridge
I-95 NE Entrance from Palm Ave
search
[pone [T T T e mtemet R0% -

Figure D- 4: STEWARD volume map web page
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Figure D-5 shows the resulting screen when the user selects the following criteria:

Start date: Nov. 23", 2007

End date: Nov. 28

Time range: 8:00AM ~9:59AM

Day of the week: Monday

Aggregation level: 1hour

Stations: 1-95 SB Between Univ and Bowden,
1-95 SB Entrance from Bowden Rd
1-95 SB South of Univ Blvd

(F = STEWARD :: - Windows Internet Explorer _|&® ‘)_<|

| | BB e G- @

Home | Contact Info

Statewide Trasportation Engineering Warehouse for Achived Regional Data

Volume Data

Date Range
From Ta

Hov w 2007 w s il Hov w 2007 w

— Steward Overview

Sun_ Mon Tue Wed Thu Fri  Sat | Sun Mon Tue Wed Thu Fri  Sat
— Resources 1 2 3

— | District 2 w | Data 4 5 6 7 8 9 10
o 1 12 13 14 15 16 17
s T 18 19 20 21 22 23 24 23 24
- Travel Time Data 25 26 21 28 29 30 25 26 27 28 20 30
- Reporis
- Map
Daily Time Range Aggregation Level
From| BO0AM  ~] 1o 953 AM ~] [Mondays =] [1 Hour |

Station Selection

Source TMC ‘District 2 Facility | 1-95 =

-95 5B Entrance from Butler Blvd WEB
95 5B Exit to Baymeadows Ad

search

Done [TET T T [ [ mntemet H100% -
Figure D- 5: STEWARD volume map web page (interactive)

When the Search button is clicked, a new popup window will appear as shown in Figure D-6
with retrieved volume data. The user can save the results to a CSV file in the STEWARD server
and download it to a local computer. Figure D-7 shows the CSV archives for the volume data.
Newly generated files are archived on the top of the CSV file list. The file name is generated
using the time stamp for convenience.

When a new CSV file is generated, it is also registered to the CSV Reports web page. Therefore,
the user can access this CSV file later without a repeated data request. For example, when a new
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CSV file (20080319174649.csv in Figure D-7) is generated, the same CSV file is archived in
CSV Report page (20080319174649.csv in Figure D-8) .

The Prev Station and Next Station buttons may be used to navigate through the stations.

The detailed contents of the Volume Data tables are described in Table D-1.as follows:

/= volume Data - Windows Internet Explorer - 1ol x|

ke \\- ol > |g, http:ﬂcndwserver.oe.uﬂ.edu,fsbeward,flndex_mainfvolume_dalﬁfresu\t_pmc‘asp?dishict_num:zafrom_yez;l | R IGoogIe p -

ﬁi\‘? -{% /& Volume Data "EganEagev@Tgols'®'
save as csvfile |

Volume Data
[Prev Station] Station: 21331 [MextStation]

[1]

TIME STATION_ID FWY_SPD FWY VOL FWY _OCC SPD CWV  VOL _RATIO ENTRY WOL EXIT_WVOL FWY QA ENTRY QA EXIT QA HO!
1 11/26/2007  08:00:00 21331 6591 2558 79 364 173 o o 100 o o

2 11/26/2007  089:00:00 21331 67.14 1763 5.4 3.54 1.66 0 o 99 o 0

Figure D- 6: STEWARD volume map web page (data window)

{2 Hiistorical Volume Data - Downloadable CSV File List - Windows Internet Explorer 7 =1alx]
@'\T—)' |g, http://cdwserver.ce.ufl.edufsteward findex_main/volume_datafsave_result_proc.asp j 5 | A IGoogIa p -
ﬁ E,'% {& Historical Volume Data - Downloadable CSV File List M ':\‘ v - - 2’3&96 * 0% Tooks - @'
Downloadable CSV File List
File Creation Date File From File Name

2008-03-19 05:46 Historical Volume Data 20080319174649.csv

2008-03-18 05:22 Historical Volume Data 20080318172209.csv

2008-03-17 01:06 Historical Volume Data 20080317130614.csv

2008-02-27 01:04 Historical Volume Data 20080227130400.c5v

2008-02-27 01:03 Historical Volume Data 20080227130330.csv

2008-02-15 11:43 Historical Volume Data 20080215114323.csv

2008-02-15 11:41 Historical Volume Data 20080215114141.csv

2008-02-15 11:40 Historical Volume Data 20080215114027.csv

2008-02-15 11:38 Historical Volume Data 20080215113843.csv

2008-02-15 11:35 Historical Volume Data 20080215113539.csv

2008-02-15 11:25 Historical Volume Data 20080215112451.csv

2008-02-15 11:24 Historical Volume Data 20080215112413.csv

2008-02-15 11:20 Historical Volume Data 20080215112002.csv

INNE_N7_15 11-10 Uictnriral Unliima Nata INNRNI15111074 reu

Figure D- 7: STEWARD volume map web page (CSV file archives)
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STEWARD := - Windows Internet Explorer
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— | District 2 w | Data
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TSS ETL Reports
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[123]

File From

File Name

20080219174848 . o=v

2008-03-18 05:22

20080318172209.os5v

2008-03-17 01:06 20080317130814.05v

1:04 20080227130408. csv
008-02-27 01:02 20080227130330.cs5v

20080218124744 o=v

20080218122408 v

20080218115156.csv

20080215114323.5v

20080215114141 .osv

20080215114027 .osv

Historical V 20080215113843. v

2008-02-15 11:35 Historical Violume 2008021511353 . =v
2008-02-15 11:25 Historical Violume Data 2008021511245 .c=v
Historical Violume 20080216112413.csv

20080215112002.csv

Histarical Volume Data

200802

20080215111924.05v

2008-02-1

20080215111530.cs5v

2008-02-15 11:08 20080215110818.05v

NG AT AR 4407 R AT el P ANNOATAEA A NARR s

Figure D- 8: STEWARD CSV file list report web page
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Table D-1 describes each column of the Volume data table in Figure D-6.

Table D- 1: Volume Data Table

Column Data Type
# Column number
DAY Date of collection (MM/DD/YYYY)
TIME Time Stamp (HH24:MM:SS)
STATION _ID Station ID (5 characters)
FWY_SPD Volume weighted average speed for mainline
FWY VOL Total count for mainline
FWY_ OCC Average occupancy for mainline (unweighted)
SPD CV Speed standard deviation / mean for all mainline lanes
VOL_RATIO Highest lane volume / lowest lane volume for mainline lanes
SPD_RATIO Highest lane speed / lowest lane speed for mainline lanes
ENTRY_VOL Sum of entrance ramp counts
EXIT_VOL Sum of exit ramp counts
FWY_ QA Currently the percent of expected observations that were
ENTRY_ QA received during the time period.
EXIT QA
HOV_SPD Corresponding measures of freeway speed, volume
HOV_VOL occupancy and data quality in the HOV lanes, if present
HOV_OcCC
HOV_ QA

4.3.2 Travel time data

As shown in Figure D-9, Travel time data (travel time in links) may be accessed from this page.
The data content comes from travel time data from the SunGuide system. These data are
aggregated into 5min, 15min and 1hr data in STEWARD database.

The travel time data page has a similar user interface to the volume data page. The user can
query the traffic data with the specific conditions. The main differences are in the station
selections. In the case of volume data, the user can select both the facility and stations. In the
case of travel time data, 1-95 in District 2 is assumed as one facility and only the origin and
destination stations may be selected. The destination station selection allows multiple selections
by using shift key or mouse.
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{7 == STEWARD :z - Windows Internet Explorer =& x|
7

@ j - |g http:f/cdwserver.ce,ufl. edu/steward index. html j 5| K I:if-ﬁg!e yelid

S P | | B - B - o oy e - (0 oot - (@)

Home | Contact Info

Statewide Trasportation Engineering Warehouse for Achived Regional Data

Travel Time Data

Date Range
From To
Feb w 2007 w i & Feb w 2008 w
— Steward Overview Sun Mon Tue Wed Thu Fri Sat  Sun Mon Tue Wed Thu Fri  Sat
— Resources 1 2
— | pistrict 2 | Data T 3 s 10 3 4 5 6

1 12 13 14 15 16 17

=Volume.Data 18 19 20 M 2 23 24
- Travel Time Data 25 26 21 28

-Reports

- Map

Daily Time Range Aggregation Level
From:| TZ00AM =], [TTESPM =] &l days ~|[TEMinutes =
Station Selection

Source TMC : District2  Facility I -95 '+

From To
MLK
Dunn
DS ENOT ~
search

N N B - R100% -
Figure D- 9: STEWARD travel time data web page

Table D-2 describes each column of the travel time data table.

Table D- 2: Travel Time Data Table

Column Data Type
# Column number
DAY Date of collection (MM/DD/YYYY)
TIME Time Stamp (HH24:MM:SS)
AVG TT (Sum of LinkTravelTime) /(Number of Observations)
DELAY Sum of (Travel Time — Free Flow Travel Time *1.5)
MAX_TT Max Travel Time
OCCURRENCE Number of Observations
PCNT_ONTIME OnTimePercentage / Observations
ONTIME_DELAY Sum of (Travel Time — TT Reliability time*)
*TT Reliability time = 60*(Linklength/(Speedlimit-10)
TVT_ORIGIN Origin ID
TVT_DESTINATION | Destination ID
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4.3.3 TSS ETL Report

As shown in FigureD-10, The user can access TSS ETL reports generated by the SUunETLUtility.
This program generates a log file for every input data file and appends a summary record to the
conversion log file. The log file has the name of Dx_TSS-mmddyyyy-DailyReport.Log, where X
stands for district number and mmddyyyy stands for the date data are collected. For example,
D2_TSS-10042007-DailyReport.Log is the log file for District 2 TSS data collected on Oct. 4™,
2007. The conversion log file has the name of TSSConversionHistory-Dx.csv, where x stands for
district number. These log files includes the status of each station and can be used as diagnostic
tools.

{7 == STEWARD :z - Windows Internet Explorer

=18l

1 h
j % |E http://cdwserver.ce.ufl.edu/steward,index. html

j || K I:}QT@’&

P~

R o G- @

- M|

— Steward Overview

— Resources

- Volume Data
- Travel Time Data

-Repors

TSSETL Rey

Home | Contact Info

File Creation Date File Expiraticn Date

B B B T

Figure D- 10: STEWARD TSS ETL report web page
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Table D-3 describes each column of the TSS ETL Report table.

Table D- 3: TSS ETL Report Table

Column Data Type
File name Log file name
Source Data source

File creation date

Date the log file was generated

File expiration date

Date the log file could be removed

4.3.4 Volume Map and 1/0 Balance Report

As shown in Figure D-11, the user can access a system-level volume map and 1/0O balance report
from this page. The data content is generated from the STEWARD database and this page
retrieves the data from the database. These data have the aggregation level of 5min, 15min, 1hr,
and all day data.

The volume map and 1/0O balance report have a similar user interface to the volume data page.
The main differences are aggregation level and station selections.
e Aggregation levels of 5min, 15min, 1hr and all day may be selected. In the “all day” case a
daily summary may be retrieved.

=la x|
P~
B -6 e G- @

{7 == STEWARD :z - Windows Internet Explorer

Home | Contact Info

Statewide Trasportation Engineering Warehouse for Achived Regional Data

Volume Map and /O Balance

Date Range
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Jun w v 2008 ¥

— Steward Overview Wed Thu Fri Sat Wed Thu Fri Sat
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| Data 3 4 5 6
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= (ot 2 %
- Volume Data
- Travel Time Data 28 29 30
-Repors

-M| TSSE

Daily Time Range
From: | 1200AM =] v, [ 11:59PM 7]

Aggregation Level
|A\I days LI |15 Minutes j

Station Selection

Source TMC :District 2 Facilty | F95NB =
search

Dene [T [ [ [ [ mtemet H100% + 4

Figure D- 11: STEWARD volume map and 1/O balance report web page
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e There is no specific station selection. The nature of the volume map and 1/O balance is
such that it displays the results for the entire facility. In the case of District 2, the available
facilities are 1-95 NB and 1-95 SB.

Table D-4 describes each column of the Volume Map and 1/O balance table
Table D- 4: Volume Map and 1/0 Balance Report Table

Column Data Type
# Column number
DATE Date of collection (MM/DD/YYYY)
TIME Time Stamp (HH24:MM:SS)
Staiton_ID Station 1D
Station_MP Station Milepost
Upnode 1D Upstream node station 1D
Entry Volume Entrance ramp volume from the current node
FWY_Volume Freeway volume from the current node
Exit Volume Exit ramp volume from the current node
Link_input Sum of upnode freeway volume and upnode entrance ramp
volume
Link output Sum of freeway volume and exit ramp volume at current node
Difference Link_input — Link_output
Pcnt_Diff 100 * 2*(Link_input — Link_output) /( Link_input + Link_output)

4.3.5 Performance Measure and LOS Report

As shown in Figure D-12, the user can access performance measure and LOS data from this
page. The data content is generated from the STEWARD database and this page retrieves the
data from the database. These data have aggregation levels of 5min, 15min, 1hr and all day data.

The performance measure and LOS data page has the similar user interface to volume data page.
The main difference is aggregation level which is treated the same as the aggregation level for
the volume map and 10 Balance report.
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Figure D- 12: STEWARD performance measure and LOS report web page
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Table D-5 describes each column of the performance measure and LOS table

Table D- 5: Performance Measure and LOS Report Table

Column Data Type
# Column number
DATE Date of collection (MM/DD/YYYY)
TIME Time Stamp (HH24:MM:SS)
Staiton_ID Station ID

Station Description

Station Description

Upnode ID

Upstream node station 1D

Upnode description

Upstream node station description

Station_ MP Station Milepost
Length Distance between upnode and current node
Link volume Average of Link_In* and Link_out volume*

*Link_In volume = Sum of upnode freeway volume and
upnode entrance ramp volume

*Link_out volume = Sum of freeway volume and exit ramp
volume at current node

Num of Lanes

Number of Lanes

Volume/Lane

Link_volume / Number of Lanes

Veh-Mi Link_volume * Length

Veh-Hr Link_volume * Length/(freeway speed at current node
Speed Average speed

Delay If freeway speed is 10mph below the speed limit,

delay = (freeway volume) * length
*( 1/freeway speed — 1/( freeway speed-10))

Kinetic Energy

Link _volume * freeway speed

Density Hourly Link_volume * freeway_speed
This column exists for 5min, 15min and 1hr aggregation level
only.
Vv/C 100 * Density /(Lane_Capacity * Number of Lanes)
This column exists for 5min, 15min and 1hr aggregation level
only.
LOS F when Density > 45
E when Density > 35
D when Density > 26
C when Density > 18
B when Density > 11
A otherwise
This column exists for 5min, 15min and 1hr aggregation level
only.
F _Plus Percentage of LOS counts that is above ‘F’ in that day
This column exists for all day aggregation level only.
E_Plus Percentage of LOS counts that is above ‘E’ in that day
This column exists for all day aggregation level only.
D_Plus Percentage of LOS counts that is above ‘D’ in that day
This column exists for all day aggregation level only.
C_Plus Percentage of LOS counts that is above ‘C’ in that day

This column exists for all day aggregation level only.
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4.3.6 System Lane Volume Report

As shown in Figure D-13, the user can access system lane volume data from this page. The data

content is generated from the STEWARD system and this page retrieves the data from the
database. These data has the aggregation level of 5min, 15min, 1hr, and all day data.

The system lane volume data page has the same user interface as the volume map and 1/O
balance report page

ﬁ::: STEWARD := - Windows Internet Explorer ] _ﬂ
BT )

@ o) | htp:jjcdwserver.ce.uf.edufstewardjndex himi =l #2|| % [so00e o~
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D System Lane Volume

From To

Jun w 2007 w s il Feb w 2008 w
S ey Sun_Mon Tue Wed Thu Fri Sal  Sun Mon Tue Wed Thu Fri Sa
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- Reporis
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Figure D- 13: STEWARD system lane volume report web page

Instructions and Guidance for Internet Access to STEWARD Archived Data Page D- 16




Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

Table D-6 describes each column of the system lane volume table

Table D- 6: System Lane Volume Report Table

Column Data Type
# Column number
DATE Date of collection (MM/DD/YYYY)
TIME Time Stamp (HH24:MM:SS)
Facility Facility ID
Staiton_ID Station ID
Station Description Station Description
Station_MP Station Milepost
Lanel Vol Lanel Volume
Lanel Occ Lanel Occupancy
Lanel Spd Lanel Speed
Lane2 Vol Lane2 Volume
Lane2 Occ Lane2 Occupancy
Lane2 Spd Lane2 Speed
Lane3 Vol Lane3 Volume
Lane3 Occ Lane3 Occupancy
Lane3 Spd Lane3 Speed
Lane4 Vol Lane4 Volume
Lane4 Occ Lane4 Occupancy
Lane4 Spd Lane4 Speed
Lane5 Vol Lane5 Volume
Lane5 Occ Lane5 Occupancy
Lane5 Spd Lane5 Speed
Lane6 Vol Lane6 Volume
Lane6 Occ Lane6 Occupancy
Lane6 Spd Lane6 Speed
Onrampl Vol Onrampl Volume

Onrampl Occ

Onrampl Occupancy

Onrampl Spd

Onrampl Speed

Onramp2 Vol

Onramp2 Volume

Onramp2 Occ

Onramp2 Occupancy

Onramp2 Spd

Onramp?2 Speed

Onramp3 Vol

Onramp3 Volume

Onramp3 Occ

Onramp3 Occupancy

Onramp3 Spd

Onramp3 Speed

Offrampl Vol

Offrampl Volume

Offrampl Occ

Offrampl Occupancy

Offrampl Spd

Offrampl Speed

Offramp2 Vol

Offramp2 Volume

Offramp2 Occ

Offramp2 Occupancy

Offramp2 Spd

Offramp2 Speed

Offramp3 Vol

Offramp3 Volume

Offramp3 Occ

Offramp3 Occupancy

Offramp3 Spd

Offramp3 Speed
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4.3.7 Station Lane Volume and Distribution Report

As shown in Figure D-14, users can access station lane volume and distribution data from this
page. The data content is generated from the STEWARD database and this page retrieves the
data from the database. These data have the aggregation levels of 5min, 15min, 1hr and all day
data.

The station lane volume and distribution data page has a similar user interface to the volume data
page. Users can query the traffic data with the specific conditions. The main difference is
aggregation level. Aggregation levels of 5min, 15min, 1hr and all day may be selected. In the
“all day” case a daily summary may be retrieved.
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Figure D- 14: STEWARD station lane volume and distribution report web page
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Table D-7 describes each column of the station lane volume and distribution table

Table D- 7: Station Lane Volume and Distribution Report Table

Column Data Type
# Column number
DATE Date of collection (MM/DD/YYYY)
TIME Time Stamp (HH24:MM:SS)
Facility Facility ID
Staiton_ID Station ID
Station Description Station Description
Station_ MP Station Milepost
Lanel Vol Lanel Volume
Lane2 Vol Lane2 Volume
Lane3 Vol Lane3 Volume
Lane4 Vol Lane4 Volume
Lane5 Vol Lane5 Volume
Lane6 Vol Lane6 Volume
Total Sum of lane volumes
Balance Max lane volume/Min lane volume

4.3.8 Daily Flow Report

As shown in Figure D-15, users can access daily flow data from this page. The data content is
generated from the STEWARD database and this page retrieves the data from the database.
These data have aggregation levels of 5min, 15min, and 1hr.

The daily flow data page has a similar user interface to volume data page. Users can query the
traffic data with the specific conditions. The main difference is daily time range. This report
returns the daily flow for the day. Therefore there is no need to specify the time range.
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Figure D- 15: STEWARD daily flow report web page

Table D-8 describes each column of the daily flow report table

Table D- 8: Daily Flow Report Table

H100% ~ 2

Column Data Type
# Column number
DATE Date of collection (MM/DD/YYYY)
Facility Facility ID
Staiton_ID Station ID
Station Description Station Description
Station_MP Station Milepost

Lanel flow rate

Lanel flow rate

Lane?2 flow rate

Lane?2 flow rate

Lane3 flow rate

Lane3 flow rate

Lane4 flow rate

Lane4 flow rate

Lane5 flow rate

Lane5 flow rate

Lane6 flow rate

Lane6 flow rate
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4.3.9 Maximum Flow Report

As shown in Figure D-16, users can access the maximum flow data from this page. The data
content is generated from the STEWARD database and this page retrieves the data from the
database. These data have aggregation levels of 5min, 15min, and 1hr.

The maximum flow data page has the similar user interface to volume data page. Users can
query the traffic data based on specified conditions. The main difference is daily time range.
This report returns the maximum flow for the day. Therefore there is no need to specify the time

range.
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Figure D- 16: STEWARD maximum flow report web page
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Table D-9 describes each column of the maximum flow table

Table D- 9: Maximum Flow Report Table

Column Data Type
# Column number
DATE Date of collection (MM/DD/YYYY)
Facility Facility ID
Staiton_ID Station ID
Station Description Station Description
Station MP Station Milepost
Lane num Lane number with max flow
Max flow Max flow
Max time Time when max flow occurs
Max gap N/A

4.3.10 Effective Detector Length Report
As shown in Figure D-17, users can access effective detector length data from this page. The

data content is generated from the STEWARD database and this page retrieves the data from the
database. These data have aggregation levels of 5min, 15min, and 1hr and all day data.

The effective detector length data page has a similar user interface to volume data page. Users
can query the traffic data with the specified conditions. The main difference is the aggregation

level. Users can select aggregation levels of 5min, 15min, 1hr and all day.
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Figure D- 17: STEWARD effective detector length report web page
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Table D-10 describes each column of the effective detector length table

Table D- 10: Effective Detector Length Report Table

Column Data Type

# Column number

DATE Date of collection (MM/DD/YYYY)

TIME Time Stamp (HH24:MM:SS)

Facility Facility ID

Staiton_ID Station ID

Station Description Station Description

Station_ MP Station Milepost

Lanel Vol Lanel Volume

Lanel Occ Lanel Occupancy

Lanel Spd Lanel Speed

Lanel DL Lanel effective detector length
(SPD * 5280) * (OCC /100) / VOL

Lane2 Vol Lane2 Volume

Lane2 Occ Lane2 Occupancy

Lane2 Spd Lane2 Speed

Lane2 DL Lane?2 effective detector length
(SPD * 5280) * (OCC /100) / VOL

Lane3 Vol Lane3 Volume

Lane3 Occ Lane3 Occupancy

Lane3 Spd Lane3 Speed

Lane3 DL Lane3 effective detector length
(SPD * 5280) * (OCC /100) / VOL

Lane4 Vol Lane4 Volume

Lane4 Occ Lane4 Occupancy

Lane4 Spd Lane4 Speed

Lane4 DL Lane4 effective detector length
(SPD * 5280) * (OCC /100) / VOL

Lane5 Vol Lane5 Volume

Lane5 Occ Lane5 Occupancy

Lane5 Spd Lane5 Speed

Lane5 DL Lane5 effective detector length
(SPD * 5280) * (OCC /100) / VOL

Lane6 Vol Lane6 Volume

Lane6 Occ Lane6 Occupancy

Lane6 Spd Lane6 Speed

Lane6 DL Lane6 effective detector length
(SPD * 5280) * (OCC /100) / VOL
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4.3.11TVT ETL report

As shown in Figure D-18, users can access TVT ETL reports generated by SunETLUTtility. This
program generates a log file for every input data file and appends a summary record to the
conversion log file. The log file has the name of Dx_TVT-mmddyyyy-DailyReport.Log, where
x stands for district number and mmddyyyy stands for the date data are collected. For example,

D2 TVT-05142007-DailyReport.Log is the log file for District 2 TVT data collected on May
14" 2007. The conversion log file has the name of TV TConversionHistory-Dx.csv, where x
stands for district number. These log files includes the status of each station and can be used as

the tools for status check.

(: = STEWARD :: - Windows Internet Explorer
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Done
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Figure D- 18: STEWARD TVT ETL report web page

Table D-11 describes each column of the TVT ETL Report table.

Table D- 11: TSS ETL Report Table

H100% - g

Column Data Type
File name Log file name
Source Data source

File creation date

Date the log file was generated

File expiration date

Date the log file could be removed
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4.3.12TVT Max Delay Report

As shown in Figure D-19, users can access the maximum delay data from this page. The data
content is generated from the STEWARD database and this page retrieves the data from the
database. These data have aggregation levels of 5min, 15min, and 1hr.

The maximum delay data page has a similar user interface to volume data page. Users can query
the traffic data with the specified conditions. The main difference is daily time range. This
report returns the maximum delay for the day. Therefore there is no need to specify the time

range.
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Figure D- 19: STEWARD TVT maximum delay report web page
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Table D-12 describes each column of the TVT maximum delay table

Table D- 12: TVT Maximum Delay Report Table

Column Data Type
# Column number
DATE Date of collection (MM/DD/YYYY)
Origin Description of origin
Destination Description of destination
FFTT Free flow travel time
Avg TT Average travel time
Max_delay Max delay
Max delay time Timestamp when max delay occurs

4.3.13TVT Max Travel Time Report

As shown in Figure D-20, users can access maximum travel time data from this page. The data
content is generated from the STEWARD database and this page retrieves the data from the
database. These data have aggregation levels of 5min, 15min, and 1hr.

The maximum travel time data page has a similar user interface to volume data page. Users can
query the traffic data with the specified conditions. The main difference is daily time range. This
report returns the maximum travel time for the day. Therefore there is no need to specify the time
range.
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Figure D- 20: STEWARD TVT maximum travel time report web page
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D-13 describes each column of the TVT maximum travel time table

Table D- 13: TVT Maximum Travel Time Report Table

Column Data Type
# Column number
DATE Date of collection (MM/DD/YYYY)
Origin Description of origin
Destination Description of destination
FFTT Free flow travel time
Avg TT Average travel time
Max_TT Max travel time
Max TT time Timestamp when max travel time occurs
Avg delay Average delay

4.3.14CSV File List

As described in the volume data page, the CSV files for each report are generated in the
STEWARD server. As shown in Figure D-21, these files are accessible from the CSV file list
page. From this page, users can delete the CSV files from the STEWARD server or download
the CSV files again without queries.
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Figure D- 21: STEWARD CSV file list web page
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4.3.15District Detector Maps

From this page, users can download TSS/TVT detector maps. Examples of these maps are
presented in Figures D-22 and D-23.

F http:/ /cdwserver.ce.ufl.edu/steward/images/Dist2_NB.JPG - Windows Internet Explorer

-3 x|
A | http:/fcdwserver.ce.uf.edujstoward fmages/Distz_NB. PG = [#2{| 5| [o0de ol
i‘.f ‘{h? _féhm:l:,ffcdwserver‘oe.uﬂ.Edufsbewardﬁmagesmistz_N.H | f:h - Q - [;-_] - i/I;’ Page - 1&:3 Tools - @-
Bl
District 2 detector map A
s
Legend
S8 Detactors|
* NG Deterton
I reeway
E
ppone [T T [ ntemet Rk -~

Figure D- 22: STEWARD Sample TSS detector map web page
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Figure D- 23: STEWARD sample TVT detector map web page
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4.3.16Contact Information
As shown in Figure D-24, the project contact information is presented on this page.
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Figure D- 24: STEWARD contact information web page
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5 Examples

Two examples are provided here to illustrate the use of the web site to obtain data from the
STEWARD database

5.1 Example 1 Retrieve station-level hourly volume data from District 2

5.1.1 Open the following web site:
http://cdwserver.ce.ufl.edu/steward/index.html

5.1.2 Select the followings from left pane to get the volume data:

District 2 data = Volume data
The result will be as Figure D-25.
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Figure D- 25: Example 1 - Select volume data page
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5.1.3 Select the starting and ending days from Date Range

As shown in Figure D-26, the “From” calendar shows the month that includes the first day of the
data. The “To” calendar shows the month that includes the last day of the data. The days with
bold font indicate that the data are available on these days.

Click the starting and ending days on the calendar as July, 1% 2007 and July, 31% 2007.
You can navigate the month and year using the pull-down menu or arrow keys.

Arrow button

Pull down menu

Horme | onTact LATa

Statewide Trasportation Engineering Warehouse for Achived Regional Data

Volume Data

Date Rangg
To
" Jul - 2007 w br " Feb v 2008 w s
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1 2 Feb 5 6 7 1
g g9 |Mar 12 13 14 3 4 5 6
15 16 P77, 49 20 2
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2 23 4, + 26 27 28
29 30  qul
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R Oct .
Daily Time F Nov Aggregation Level

me=| 1200, pec | 1159PM =| | All days =] [15Minutes =]

Figure D- 26: Example 1 - Select date range
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5.1.4 Select the Daily Time Range and Aggregation Level
As shown in Figure D-27, keep the default daily time range as 12:00AM and 11:59PM to

retrieve the entire day’s data.
Select Weekday and 1 Hour for the aggregation level.
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Figure D- 27: Example 1 - Select time and aggregation level
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5.1.5 Set the Station Selection
As shown in Figure D-28, select all the stations from the station selection box.
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Figure D- 28: Example 1 - Select the stations
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5.1.6 Retrieve the data from STEWARD

Click the Search button. The result will be shown as Figure D-29. The column explanations are
given in Table D-1 (Volume Data Table) of this document
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E 6518 EN 3.27 128 0 578 100 0 100 o o 0
3 61.64 3.9 s.02 1.25 0 507 100 0 100 [ a 0
10 64,42 z.8 3.s1 1.89 0 s21 33 0 EE 0 a 0
11 61.03 2.5 4.3z 1.a3 0 421 33 0 EE 0 o 0
1z 64.16 2.3 3.54 z.34 0 332 37 0 a7 o a 0
13 €523 z.2 424 287 0 33z £ o ER [ o o
12 4.58 1.9 3.34 3.73 a 284 ET a 94 [ a a
15 €383 1.7 2.41 5.78 [ 236 a3 o EE o o o
16 63.11 1.5 4.53 4.2z 0 248 88 [ 88 o a [
17 6264 278 1.4 z.99 4.25 [ 111 7% 0 76 [ a 0
18 60.37 198 1.2 3.8z 6.92 0 34 =3 0 62 0 o 0
13 62.43 2039 127 4.85 485 0 87 57 0 57 0 ] 0
z0 55.52 247 1.3 5.43 4.15 0 114 &3 a &8 [ o a

[T T T [ e mternet Hi00% -

Figure D- 29: Example 1 - Volume data

Instructions and Guidance for Internet Access to STEWARD Archived Data Page D- 35




Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

5.1.7 Click “Save as the CSV file” button

As shown in Figure D-30, the CSV file is generated and ready to download.
The new file is located on the top of the table.

Right click on the file name to save it as a CSV file.

rical Volume Data - Downloadable CSV File List - Windows Internet Explorer

=181

m ~ [&] http:/jcdnserver.ce.uft.edu/steward/index_main/historical_volume_data/save_resut_proc.asp

=l #2 || X% | [cooge

P~

File Edit View Favorites Tools Help

<,:.\,.7 {Q? (& Historical Volume Data - Downloadable CSV File List | |

AR e G @

2008-02-12 09:51
2008-02-12 03:46
2008-02-12 03:16
2008-02-12 03:08
2008-02-12 02:54
2008-02-12 02:52
2008-01-24 11:35
2008-01-24 11:33
2008-01-23 09:27
2008-01-23 09:26
2008-01-23 05:59
2008-01-23 05:56
2008-01-23 05:54
2008-01-23 05:50

File Creation Date

Downloadable CSV File List

File From

Histerical Volume Data
Histerical Volume Data
Historical Volume Data
Historical Volume Data

Historical Volume Data
ical Volume Data

Historical Volume Data

Historical volume Data
Historical Volume Data
Historical Volume Data
Historical Volume Data
Historical Volume Data
Historical Volume Data
Historical Volume Data

File Name
20080212095142.csv
20080212034621.csv
20080212031615.csv
20080212030806.csv
2008021202535
20080212025159
2008012411353
2008012411334
20080123212705
20080123212632.csv
20080123175902.csv
20080123175612.csv
20080123175436.c:
20080123175054.csv
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5.2 Example 2 Retrieve Lane-by-lane volume data for District 2

5.2.1 Open the following web site:
http://cdwserver.ce.ufl.edu/steward/index.html

5.2.2 Select the following sequence from the left pane to get the volume data:

District 2 data > Reports - Station Lane Volume and Distribution
The result will be as Figure D-31.

{2 =z STEWARD :z - Windows Internet Explorer RS
@ ¥ |&] http:/jcdwserver.ce.ufl.edujsteward/index. html =l ¥ | K| finteracted Lo~
T;;? E\ﬁ? '_’.é:::FFEWAP.D::l | | ﬁh-gvg‘;—‘jvggagev:ﬁmdsv®v

Home  Contact Infa

Statewide Trasportation Engineering Warehouse for Achived Regianal Data

Station Lane Volume and Distribution

Date Range
From To
sh} Jun w 2007 W {4 el Feb = 2008 w iy
SRR sty Sun_Mon Tue Wed Thu Fri Sat  Sun Mon Tue Wed Thu Fri  Sat
— Resources 1 2
— | District 2 w | Data 3 4 5 &
- Volume Data
- Travel Time Data 28 29 30
-Repors
- M| TSSETL
Daily Time Range Aggregation Level
From: | 1200AM =] 1o, [ 1159 PM =] [Alldays = [15Minutes =]

cstribation Station Selection

Source TMC District 2 Facility | 195 =

|-95 SB South of Baymeadows Rd
195 SB Entrance from MLK Blvd
|-95 SB Exitto University Blvd EB
195 NE Exit to Bowden Rd

195 NE Exit to Butler Blvd

search

http: ffcdwserver. ce.ufl.edu/steward findex_main/station_lane_volume_and_distribution/station_lane_volume_and_distribution.asp?di | E,_’_,_‘ |6 Internet * 100% - A

Figure D- 31: Example 2 - Select station lane volume and distribution
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5.2.3 Set up the user requirements

As shown in Figure D-32, select the starting and ending dates from Date Range

The “From” calendar shows the month that includes the first day of the data.

The “To” calendar shows the month that includes the last day of the data.

The days with bold font in the calendar indicate that data are available on those days.

Click the starting and ending days on the calendar as July, 1* 2007 and July, 31% 2007.
You can navigate the month and year using the pull-down menu or arrow keys.

Select the daily time range and aggregation level
Keep the default daily time range as 12:00AM and 11:59PM to retrieve the entire day’s data.
Select Weekday and 1Hour for the aggregation levels.

Set the Station Selection
Select all the stations from the station selection box.

ﬁ::: STEWARD := - Windows Internet Explorer ] )_<|
o

@ I+ [&] http:/jcdwserver.ce.ufl edu/stewardjindex, html =] #5| K| [interacted P~

< ity (& i STEWARD i:: I | @-Bv@-{_;}Eage-:&ngsv@v

Home | Contact Info

Statewide Trasportation Engineering Warehouse for Achived Regional Data

L S
Station Lane Volume and Distribution
W Date Range
From Ta
Jul w 2007 w s il Jul w 2007 w
S ey Sun_Mon Tue Wed Thu Fri Sal | Sun Mon Tue Wed Thu Fri Sa
— Resources 1 2 3 4 5 6 i 1 2 3 4 5 6 i

8 9 W 1 12 13 14 8 g 10 11 12 13 14
15 16 17 18 19 20 21 15 16 17 18 19 20 21

~Mokime Data 22 23 24 25 26 27 28 |22 23 24 25 26 271 23
- Travel Time Data 29 30 31 29 30 N
- Reporis

-M| TSSE

Daily Time Range Aggregation Level
From: | 1200 AM =]+, [ THEIPM =] [Weekday =] [1 Hour =]

Station Selection

Source TMC ‘District 2 Facility | 1-95 =

search

[TETT T @ mtemet Rwo% -

Figure D- 32: Example 2 - Select the user requirements
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5.2.4 Click the Search button

Click the Search button. The results will be as Figure D-33. The column explanations are given

in Table D-7 of this document.

f> Station Lane Volume and Distribution - Windows Internet Explorer i =10] x|
s = e |g, htn::j,fcdwsarver‘oe‘uﬂ.adu,fsbewardflndEx,maim’sEﬁanflaﬂe,voluma,and,d\smbuﬁoﬂjresu\tycc‘asp?district,num=2&1j |*’A|| x| IGDogIe |p '|
= —
ﬁ E‘l,#r:\f {& station Lane Volume and Distribution | @ K Eéa 2 ;_—2’ Page - ;)% Tgols - @'
save as csv file
Station Lane Volume and Distribution
[Prev Station] Station: 21562 [NextStation]
[12345678 9 10 ][NEXT 10]
# FACILITY STATION ID STATION MP LANE1 VOL LANE? VOL LANE3 VDL
1 7/1/2007 00:00:00 2 21562 I-95 SB South Baymeadows Rd 124 266 2z9
2 7/1/2007  01:00:00 2 21562 I-55 5B South Baymeadows Rd 95 251 206
3 7/1/2007 02:00:00 2 21562 I-95 SB South Baymeadows Rd 88 193 155
4 7/1/2007  03:00:00 2 21562 I-55 5B South Baymeadows Rd 4z 135 108
5 7/1/2007  04:00:00 F 21562 I-95 5B South Baymeadows Rd 52 139 LD
& 7/1/2007  05:00:-00 2 21562 I-55 5B South Baymeadows Rd 55 169 101
7 77172007  06:00:00 z 21562 I-95 5B South Baymeadows Rd 95 209 131
8 7/1/2007 07:00:-00 2 2 Z I-35 5B South Baymeadows Rd 163 330 28l
3 7/1/2007  08:00:00 z 21562 I-95 5B South Baymeadows Rd 21z 401 a7
10 7/1/2007 09:00:-00 2 2 Z I-35 5B South Baymeadows Rd 380 €13 333
11 7/1/2007  10:00:00 z 21562 I-95 5B South Baymeadows Rd s8z 792 49z
1z 7/1/2007 11:00:00 2 2 Z I-35 5B South Baymeadows Rd 721 988 543
13 7/1/2007  12:00:00 z 21562 I-95 5B South Baymeadows Rd 90z 1000 &00
14 7/1/2007 13:00:00 2 2 Z I-35 5B South Baymeadows Rd 524 1070 583
15 7/1/2007  14:00:00 z 21562 I-95 5B South Baymeadows Rd 707 761 s08
16 7/1/2007 15:00:00 z 21562 I-95 SB South Baymeadows Rd sz8 572 383
17 00:00:00 2 21562 I-55 5B South Baymeadows Rd 144 309 238
18 01:00:00 2 21562 I-95 SB South Baymeadows Rd 97 231 z03
15 02:00-00 2 21562 I-55 5B South Baymeadows Rd &1 231 162
20 03:00:00 ] 21562 I-95 SB South Baymeadows Rd &4 148 147
& internet #100% -

Figure D- 33: Example 2 - Station lane column and distribution data
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5.2.5 Click “Save as the CSV file” button

As shown in Figure D-34, the comma separated values (CSV) file is generated and ready to
download. The new file is located on the top of the table. Right click on the file name to save it

as a CSV file.

ﬁ'station Lane Volume and Distribution - Downloadable CSV File List - Windows Internet Explorer

m v |2 http:/fcdwserver.ce.ufl.edu/stewsrdfindex_main/station_lane_volume_and_distribution/save resuit proc.asp

W q‘% (& station Lane Volume and Distribution - Downloadable ...

Station Lane Volume and Distribution - Downloadable CSV File List
File Creation Date File From Fila Name
2008-02-12 10:04 Station Lane Volume and Distribution 20080212100443.csv
2008-02-12 03:22 Station Lane Volume and Distribution 20080212032222.csv
2008-01-24 05:07 Station Lane Volume and Distribution 2008012417 v
2008-01-24 05:05 Station Lane Volume and Distribution
2008-01-24 05:05 Station Lane Volume and Distribution
2008-01-24 05:02 Station Lane Volume and Distribution 20080124170253.
2008-01-24 05:02 Station Lane Velume and Distribution 20080124170221.cs
2008-01-24 05:01 Station Lane Volume and Distribution 20080124170127.csv
2008-01-24 05:00 Station Lane Valume and Distribution 20080124170038.csv
Done T T T [ [ mteme [H0% -

Figure D- 34: Example 2 - Save the lane column and distribution data to CSV file
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Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

1 Introduction

This document describes the overall design process of Statewide Transportation Engineering
Warehouse for Archived Regional Data (STEWARD). The overall system design was developed
with three categories: extraction, transformation and loading (ETL) process, Database
design/implementation/management and web user interface. This document will describe the
design process, system architecture and implementation.

One of the main design tasks was to select the appropriate tools to develop, deploy and maintain
the STEWARD system efficiently. The Oracle database was selected as the base requirement at
the beginning of the project. At the initial STEWARD project meeting with FDOT, The
Windows 2003 Server and Microsoft Internet Information Services were selected for the
operation system and web server. Based on these decisions, The Oracle Warehouse Builder 1092,
Oracle Enterprise manager and ASP/JavaScript were selected for the integrated ETL processes,
the database management and the web development.

Even though the traffic data from each District are not yet fully available, the STEWARD system
was designed and developed to accommodate the statewide traffic data. Therefore, the naming
conventions, database structure and ETL process have the requirements for the statewide data
warehouse.

The overall operation of STEWARD is divided into three categories: ETL process, database
management system (DBMS) and web user interface. The ETL process acquires traffic data from
local databases — District databases or FDOT databases, to transform the data into predefined
format and to load into the STEWARD database.

The design and implementation of the database are closely related to that of ETL process.
Therefore, these tasks were developed together using the Oracle Warehouse Builder 10g2
platform. For example, the loading process transfers the external data files into the target
database and the Oracle Warehouse Builder supports the design of the external data file, target
data table and transfer process between these two items.

The web interface was developed for user convenience and speed. Therefore, most of the data
processing is executed and archived beforehand. When the user requests specific data, the web
interface delivers the data from the pre-calculated data tables.

The detail design of these three categories will be reviewed in the following sections. By the
nature of database design, the STEWARD database design and management will be explained
first, STEWARD ETL and web interface will be explained afterward.

2 STEWARD Database Development and Management

All of the database design and implementation was developed using the Oracle Warehouse
Builder, which is an integrated tool to support warehouse development using a graphic user
interface.
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This tool includes predefined rules that are generally required in the warehouse design. For
example, the keys for the dimensional tables have a predefined name (same as the table name)
and data type (integer). The contents of these keys are sequential numbers assigned by the Oracle
Warehouse Builder. For these limitations, Station_ID for the fact table, TSS_5MIN cannot be the
primary key and user needs to refer the dimension table TSS_STATION to retrieve the
Station_ID of the traffic data.

Table types used in STEWARD include:
e External tables,
e Dimension tables,
e Facttables and
e materialized views

2.1 External Tables

These tables are used to import text files into the Oracle database. The file name and all the
columns attributes (name, data type and length) need be defined to be loaded into the database.
The details of each table used in STEWARD are as follows:

2.1.1 TIME_TABLE
This table is used to import the time text file into the Oracle database.

In a data warehouse, date (day and time) is generally used as one of the keys in the fact table. In
STEWARD, date (Date and Time) is also used as one of the keys to identify the traffic data. But
they are divided into Date and Time fields in STEWARD to minimize the reference table size.
For example, five-years of traffic data with 5 minute resolution are to be archived, it would need
525,600 rows (5years*365days * 24hrs * 12) in one date table. But if the time and date are
divided into two tables, it requires 1825 rows of date table (5years*365days) and 288 rows of
time table. This would decrease lookup time.

As shown in Table E-1, the time field includes the character stings of timestamps from
“00:00:00” to “23:59:00” with 1 minute resolution.

Table E- 1: STEWARD external table — Contents of TIME_TABLE
Name Data Type (size)
TIME Varchar2(20)

2.1.2 TSS_STATION_EX

As shown in Table E-2, this table is used to import the station information from the district
facility file into the Oracle database as a dimension table.
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Table E- 2: STEWARD external table — Contents of TSS STATION_EX

Name Data Type (Length/Precision)
STATION_INDEX NUMBER
STATIONCDW_NUM NUMBER
DESCRIPTION VARCHAR2(200)
STATUS NUMBER

ROAD VARCHAR2(40)
DETECTOR_UNIT NUMBER
LATITUDE FLOAT(5)
LONGITUDE FLOAT(5)
STATE_MILEPOST FLOAT(5)
ROADWAY ID VARCHAR2(40)
ROADWAY MILEPOST FLOAT(5)

MAX SPEED FLOAT(5)
NUM_OF LANES NUMBER
UPNODE NUMBER

LANE CAPACITY NUMBER
DETECTOR_TYPE VARCHAR?2(40)

2.1.3 TSS_5MIN_EX, TSS_15MIN_EX and TSS_1HR_EX,

As shown in Table E-3, these tables are used to import the station-level 5min, 15min and 1hr
traffic data files into the Oracle database as fact tables.

Table E- 3: STEWARD external table — Contents of TSS 5MIN_EX, TSS 156MIN EX, and TSS 1HR EX

Name Data Type (Length/Precision)
DATE1 VARCHAR?2(255)
TIME VARCHAR2(255)
CDWID NUMBER
DIRECTION NUMBER
FWYSPD FLOAT(5)
FWYVOL NUMBER
FWYOCC FLOAT(5)
SPDCV FLOAT(5)
VOLRATIO FLOAT(5)
SPDRATIO FLOAT(5)
ENTRYVOL NUMBER
EXITVOL NUMBER
FWYQA FLOAT(5)
ENTRYQA FLOAT(5)
EXITQA FLOAT(5)
HOVVOL NUMBER
HOVSPD FLOAT(5)
HOVOCC FLOAT(5)
HOVQA FLOAT(5)
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2.1.4 TSS_S5MIN_LANE_EX, TSS_15MIN_LANE_EX and TSS_1HR_LANE_EX

As shown in Table E-4, these tables are used to import the lane-level 5min, 15min and 1hr traffic
data files into the Oracle database as fact tables.

Table E- 4: STEWARD external table — Contents of TSS_S5MIN_LANE_EX, TSS_15MIN_LANE_EX, and

TSS 1HR_LANE_EX

Name Data Type (Length/Precision)
DATE1 VARCHAR2(255)

TIME VARCHAR2(255)

LANE_ID NUMBER

SPEED FLOAT(5)

VOLUME NUMBER

OCCUPANCY FLOAT(5)

OBSERVATIONS FLOAT(5)

SPD_CV FLOAT(5)

2.1.5 TSS_ETL_REPORTS_EX

As shown in Table E-5, this table is used to provide the TSS ETL report information to web user.
All the report information that web users can access is provided by the STEWARD database for

easy maintenance.

Table E- 5: STEWARD external table — Contents of TSS ETL_REPORTS EX

Name Data Type (Length/Precision)
NAME VARCHAR2(255)

SOURCE VARCHAR2(255)

PATH VARCHAR2(255)
CREATION_DATE DATE

EXPIRATION_DATE DATE

2.1.6 TVT_LINK_EX, TVT_ORIGIN_EX, and TVT_DESINATION_EX

As shown in Table E-6, 7 and 8, these tables are used to import the link, origin and destination
information from the district facility file into the Oracle database as a dimension table.

Table E- 6: STEWARD external table — Contents of TVT LINK EX

Name Data Type (Length/Precision)
ARCHIVE_REF VARCHAR2(255)

ORIGINID NUMBER(38)
DESTINATIONID NUMBER(38)

STATUS NUMBER(38)

DIRECTION VARCHAR?2(40)

FF_TIME FLOAT(5)

SPEED_LIMIT FLOAT(5)

LINK_LENGTH FLOAT(5)
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Table E- 7: STEWARD external table — Contents of TVT _ORIGIN EX

Name Data Type (Length/Precision)
ORIGIN_ID NUMBER(38)
ARCHIVE_REF VARCHAR2(40)
SIGN_NAME VARCHAR2(40)
LOCATION VARCHAR2(200)
ROADWAY VARCHAR2(40)
DIRECTION NUMBER(38)
LATITUDE FLOAT(5)
LONGITUDE FLOAT(5)
MILEPOST FLOAT(5)
STATION_ID NUMBER(38)

Table E- 8: STEWARD external table — Contents of TVT DESTINATION EX

Table E- 8

Name Data Type (Length/Precision)
DESTINATION ID NUMBER(38)
ARCHIVE_REF VARCHAR2(40)
LOCATION VARCHAR2(200)
ROADWAY VARCHAR2(40)
TO DIR NUMBER(38)
LATITUDE FLOAT(5)
LONGITUDE FLOAT(5)
MILEPOST FLOAT(5)
STATION_ID NUMBER(38)

2.1.7 TVT_SMIN_EX, TVT_15MIN_EX and TVT_1HR_EX,

As shown in Table E-9, these tables are used to import the 5 min, 15min and 1hr travel-time data
files into the Oracle database as fact tables.

Table E- 9: STEWARD external table — Contents of TVT 5MIN EX, TVT 15MIN EX, and TVT 1HR EX

Name Data Type (Length/Precision)
DATE1 VARCHAR2(20)
TIME VARCHAR2(20)
ORIGIN NUMBER(38)
DESTINATION NUMBER(38)
AV _TT FLOAT(5)
DELAY FLOAT(5)
MAX_TT FLOAT(5)
OCCURRENCE NUMBER(38)
PCNT_ONTIME FLOAT(5)
ONTIME_DEL FLOAT(5)

2.1.8 TVT_ETL_REPORTS_EX

As shown in Table E-10, this table is used to provide the TVT ETL report information to web
users. All the report information that web users can access is provided by the STEWARD
database for easy maintenance.
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Table E- 10: STEWARD external table — Contents of TVT ETL REPORTS EX

Name Data Type (Length/Precision)
NAME VARCHAR2(255)

SOURCE VARCHAR2(255)

PATH VARCHAR2(255)
CREATION_DATE DATE

EXPIRATION_DATE DATE

2.2 Dimension Tables

These tables are used to archive the attributes used to constrain and group data for the fact table.
In the Oracle Warehouse Builder, these are called as dimensions.

In STEWARD, facility data and date/time data are used as the dimension tables. All the tables
except DATE_REF have no hierarchies and therefore, there is only one level for all dimension
tables. DATE_REF is created using time wizard for dimension tables and four levels of
hierarchies. The details of each table used in STEWARD systems are as follows:

2.2.1 TIME_REF
As shown in Table E-11, this table is used for the timestamp text from “00:00:00” to “23:59:00”
with 1 minute resolution.

Table E- 11: STEWARD dimension table — Definitions of TIME_REF

Name Data Type (Length/Precision) Key
DIMENSION_KEY NUMBER Primary
ID NUMBER Surrogate
TIME VARCHAR2(25)

DESCRIPTION VARCHAR2(40)
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2.2.2 DATE_REF

As shown in Table E-12, this table is used for the date data from 2006 for 10 years. This table is
designed and deployed in the default format in Warehouse Builder program.

Table E- 12: STEWARD dimension table — Definitions of DATE REF

Name Data Type (Length/Precision) Key
DIMENSION_KEY NUMBER Primary
ID NUMBER Surrogate
DAY DATE

CODE NUMBER

START_DATE DATE

END_DATE DATE

TIME_SPAN NUMBER

JULIAN_DATE NUMBER

DESCRIPTION VARCHAR2(2000)

NAME VARCHAR2(25)

DAY_OF_CAL_WEEK NUMBER

DAY_OF_CAL_MONTH NUMBER

DAY_OF_CAL_QUARTER NUMBER

DAY_OF_CAL_YEAR NUMBER

CAL_MONTH_NUMBER NUMBER

MONTH_OF _QUARTER NUMBER

MONTH_OF_YEAR NUMBER

CAL_QUARTER_NUMBER NUMBER

QUARTER_OF_YEAR NUMBER

CAL_YEAR_NUMBER NUMBER

2.2.3 TSS_STATION

As shown in Table E-13, this table is used for the TSS station data from TSS facility data file.

Table E- 13: STEWARD dimension table — Definitions of TSS STATION

Name Data Type (Length/Precision) Key
DIMENSION_KEY NUMBER Primary
ID NUMBER Surrogate
STATION_ID NUMBER

DESCRIPTION VARCHAR2(200)

STATUS NUMBER

ROAD VARCHAR2(40)

DETECTOR_TYPE VARCHAR2(40)

DETECTOR_UNIT NUMBER

LATITUDE FLOAT(5)

LONGITUDE FLOAT(5)

STATE_MILEPOST FLOAT(5)

ROADWAY_ID VARCHAR2(40)

ROADWAY_MILEPOST FLOAT(5)

SPEED_LIMIT FLOAT(5)

NUM_OF_LANES NUMBER

UPNODE NUMBER

LANE_CAPACITY NUMBER
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2.2.4 TVT_LINK, TVT_ORIGIN, and TVT_DESTINATION
As shown in Table E-14, 15 and 16, these tables are used for the TVT link, origin and destination

from TVT facility data file.

Table E- 14: STEWARD dimension table — Definitions of TVT LINK

Name Data Type (Length/Precision) Key
DIMENSION_KEY NUMBER Primary
LINK_ID NUMBER Surrogate
LINK_REF VARCHAR2(255)
ORIGIN NUMBER(38)
DESTINATION NUMBER(38)
STATUS NUMBER(38)
DIRECTION VARCHAR2(40)
FF_TIME FLOAT(5)
SPEED_LIMIT FLOAT(5)
LINK_LENGTH FLOAT(5)
Table E- 15: STEWARD dimension table — Definitions of TVT _ORIGIN

Name Data Type (Length/Precision) Key
DIMENSION_KEY NUMBER Primary
ID NUMBER Surrogate
ORIGIN_ID NUMBER(38)
ARCHIVE_REF VARCHAR2(40)
SIGN_NAME VARCHAR2(40)
LOCATION VARCHAR2(200)
ROADWAY VARCHAR2(80)
DIRECTION NUMBER(38)
LATITUDE FLOAT(5)
LONGITUDE FLOAT(5)
MILEPOAT FLOAT(5)
STATION_ID NUMBER(38)

Table E- 16: STEWARD dimension table — Definitions of TVT DESTINATION
Name Data Type (Length/Precision) Key
DIMENSION_KEY NUMBER Primary
ID NUMBER Surrogate
DESTINATION_ID NUMBER(38)
ARCHIVE_REF VARCHAR2(40)
LOCATION VARCHAR2(200)
ROADWAY VARCHAR2(40)
TO _DIR NUMBER(38)
LATITUDE FLOAT(5)
LONGITUDE FLOAT(5)
MILEPOST FLOAT(5)
STATION_ID NUMBER(38)
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2.3 Fact tables

Fact tables archive business facts or measures and foreign keys which refer to candidate keys
(normally primary keys) in the dimension tables. In the Oracle Warehouse Builder, these are
called as cubes. In STEWARD system, TSS fact tables includes detector data in 5 min, 15 min
and 1 hr resolutions and TVT data includes travel time data in 5 min, 15 min and 1 hr resolutions

2.3.1 TSS_5MIN, TSS_15MIN and TSS_1HR

As shown in Table E-17, these tables archive the station-level TSS data with day and timestamp.
They have the same foreign keys and attributes. TIME_REF, DATE_REF and TSS_STATION
are used as foreign keys.

Table E- 17: STEWARD fact tables — Definitions of TSS 5MIN, TSS 15MIN and TSS 1HR

Name Data Type (Length/Precision) Key
DATE_REF NUMBER Foreign
TIME_REF NUMBER Foreign
TSS_STATION NUMBER Foreign
FWY_SPD FLOAT(5)

FWY_VOL NUMBER

FWY_OCC FLOAT(5)

SPD_CV FLOAT(5)

VOL_RATIO FLOAT(5)

SPD_RATIO FLOAT(5)

ENTRY_VOL NUMBER

EXIT_VOL NUMBER

FWY_QA FLOAT(5)

ENTRY_QA FLOAT(5)

EXIT_QA FLOAT(5)

HOV_SPD FLOAT(5)

HOV_VOL NUMBER

HOV_OcCC FLOAT(5)

HOV_QA FLOAT(5)

2.3.2 TSS_5MIN_LANE, TSS_15MIN_LANE and TSS_1HR_LANE

As shown in Table E-18, these tables archive the lane-level TSS data with day and timestamp.
They have the same foreign keys and attributes. TIME_REF, DATE_REF and TSS_STATION
are used as foreign keys.
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Table E- 18: STEWARD fact tables — Definitions of TSS 5MIN_LANE, TSS _15MIN_LANE and
TSS 1HR_LANE

Name Data Type (Length/Precision) Key
DATE REF NUMBER Foreign
TIME REF NUMBER Foreign
TSS _STATION NUMBER Foreign
LANE1_SPD FLOAT(5)
LANE1 VOL NUMBER
LANE1 OCC FLOAT(5)
LANE1 OBS FLOAT(5)
LANE2_SPD FLOAT(5)
LANE2 VOL NUMBER
LANE2_OCC FLOAT(5)
LANE2 OBS FLOAT(5)
LANE3 SPD FLOAT(5)
LANE3_VOL NUMBER
LANE3 OCC FLOAT(5)
LANE3 OBS FLOAT(5)
LANE4 SPD FLOAT(5)
LANE4 VOL NUMBER
LANE4_OCC FLOAT(5)
LANE4 OBS FLOAT(5)
LANES SPD FLOAT(5)
LANES VOL NUMBER
LANE5 OCC FLOAT(5)
LANE5_OBS FLOAT(5)
LANE6_SPD FLOAT(5)
LANE6 VOL NUMBER
LANE6 OCC FLOAT(5)
LANE6 OBS FLOAT(5)
ONRAMP1_SPD FLOAT(5)
ONRAMP1 VOL NUMBER
ONRAMP1 OCC FLOAT(5)
ONRAMP1 OBS FLOAT(5)
ONRAMP2 SPD FLOAT(5)
ONRAMP2_VOL NUMBER
ONRAMP2_OCC FLOAT(5)
ONRAMP2 OBS FLOAT(5)
ONRAMP3 SPD FLOAT(5)
ONRAMP3 VOL NUMBER
ONRAMP3_0OCC FLOAT(5)
ONRAMP3_OBS FLOAT(5)
OFFRAMP1 SPD FLOAT(5)
OFFRAMP1 VOL NUMBER
OFFRAMP1_OCC FLOAT(5)
OFFRAMP1 OBS FLOAT(5)
OFFRAMP2_SPD FLOAT(5)
OFFRAMP2 VOL NUMBER
OFFRAMP2 OCC FLOAT(5)
OFFRAMP2_OBS FLOAT(5)
OFFRAMP3_SPD FLOAT(5)
OFFRAMP3 VOL NUMBER
OFFRAMP3 OCC FLOAT(5)
OFFRAMP3 OBS FLOAT(5)
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2.3.3 TVT_5MIN, TVT_15MIN and TVT_1HR

As shown in Table E-19, these tables archive the TVT data with day and timestamp. They have
the same foreign keys and attributes. TIME_REF, DATE_REF, TVT_ORIGIN and
TVT_DESTINATIN are used as foreign keys.

Table E- 19: STEWARD fact tables — Definitions of TVT 5MIN, TVT 15MINand T_1HR

Name Data Type (Length/Precision) Key
DATE_REF NUMBER Foreign
TIME_REF NUMBER Foreign
TVT_ORIGIN NUMBER Foreign
TVT_DESTINATION NUMBER Foreign
AVG TT FLOAT(5)

DELAY FLOAT(5)

MAX_TT FLOAT(5)

OCCURRENCE NUMBER(38)

PCNT_ONTIME FLOAT(5)

ONTIME_DELAY FLOAT(5)

2.4 Materialized views

While a view in database system is a virtual table representing the result of a database query. A
materialized view takes a different approach in which the query result is cached as a concrete
table that may be updated from the original base tables from time to time. This enables much
more efficient access, at the cost of some data being potentially out-of-date. It is most useful in
data warehousing scenarios, where frequent queries of the actual base tables are extremely
expensive.

In STEWARD, reports in the web user interface are developed with this materialized view.
There are two options to update these tables- Refresh on demand and Refresh on commit. All
these tables are defined as Refresh on demand. There are two reasons to select Refresh on
demand. First, if the materialized views are updated when their dependant tables, such as fact
tables are updated, it’s quite difficult to estimate the execution time of the data loading process.
STEWARD system expects the system operators to upload the low level tables, such as fact
tables or dimensional tables first and updates related materialized view later. Second, some
materialized views have dependencies with other materialized views. Most of the materialized
views depend on the fact tables and dimension tables but some of them (PM_LOS_DAY,
SYSTEM_LANE_DAY, LANE_DISTRIBUTION_DAY and EFF_DET_LEN_DAY) depend on its
materialized views. It’s not easy to set the sequences on Refresh on commit to update the
materialized views in the order of table dependencies.

Table E-20 shows STEWARD materialized views for TSS reports and its dependent tables
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Table E- 20: STEWARD materialized views and its dependency for TSS reports

Materialized views

Dependent tables

Dependent Materialized views

VOLUME_MAP_5MIN

TSS_STATION, DATE_REF,
TIME_REF, TSS_SMIN

None

VOLUME_MAP_15MIN TSS_STATION, DATE_REF, None
TIME_REF, TSS_15MIN

VOLUME_MAP_1HR TSS_STATION, DATE_REF, None
TIME_REF, TSS_1HR

VOLUME_MAP_DAY TSS_STATION, DATE_REF, None
TIME_REF, TSS_1HR

PM_LOS_15MIN TSS_STATION, DATE_REF, None
TIME_REF, TSS_15MIN

PM_LOS_1HR TSS_STATION, DATE_REF, None
TIME_REF, TSS_1HR

PM_LOS_SMIN TSS_STATION, DATE_REF, None
TIME_REF, TSS_5MIN

PM_LOS_DAY None PM_LOS SMIN

SYSTEM_LANE_5MIN TSS_STATION, None
DATE_REF, TIME_REF,
TSS 5MIN_LANE

SYSTEM_LANE_15MIN TSS_STATION, None
DATE_REF, TIME_REF,
TSS_15MIN_LANE

SYSTEM_LANE_1HR TSS_STATION, None

DATE_REF, TIME_REF,
TSS_1HR_LANE

SYSTEM_LANE_DAY

None

SYSTEM_LANE_1HR

LANE_DISTRIBUTION_SMIN | TSS_STATION, DATE_REF, None
TIME_REF, TSS_5MIN_LANE

LANE_DISTRIBUTION_15MIN | TSS_STATION, DATE_REF, None
TIME_REF, TSS_15MIN_LANE

LANE_DISTRIBUTION_1HR | TSS_STATION, DATE_REF, None

TIME_REF, TSS_1HR _LANE

LANE_DISTRIBUTION_DAY

None

LANE_DISTRIBUTION_1HR

DAY_FLOW _5MIN

TSS_STATION, DATE_REF,
TIME_REF, TSS_5MIN_LANE

None

DAY_FLOW_15MIN TSS_STATION, DATE_REF, None
TIME_REF, TSS_15MIN_LANE
DAY_FLOW_1HR TSS_STATION, DATE_REF, None
TIME_REF, TSS_1HR_LANE
MAX_FLOW_5MIN TSS_STATION, DATE_REF, None
TIME_REF, TSS_5MIN_LANE
MAX_FLOW_15MIN TSS_STATION, DATE_REF, None
TIME_REF, TSS_15MIN_LANE
MAX_FLOW_1HR TSS_STATION, DATE_REF, None
TIME_REF, TSS_1HR_LANE
EFF_DET_LEN_5MIN TSS_STATION, DATE_REF, None
TIME_REF, TSS 5MIN_LANE
EFF_DET_LEN_15MIN TSS_STATION, DATE_REF, None
TIME_REF, TSS_15MIN_LANE
EFF_DET_LEN_1HR TSS_STATION, DATE_REF, None

TIME_REF, TSS_1HR_LANE

EFF _DET_LEN DAY

None

EFF DET LEN 1HR
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Table E-21 shows STEWARD materialized views for TVT reports and its dependent tables

Table E- 21: STEWARD materialized views and its dependency for TVT reports

Materialized views

Dependent tables

Dependent Materialized
views

TVT_MAX_DELAY_5MIN

TVT_ORIGIN, TVT_DESTINATION,
TVT_LINK, DATE_REF, TVT_LINK,
TIME_REF, TVT_5MIN

None

TVT_MAX_DELAY_15MIN

TVT_ORIGIN, TVT_DESTINATION,
TVT_LINK, DATE_REF, TVT_LINK,
TIME_REF, TVT_15MIN

None

TVT_MAX_DELAY_1HR

TVT_ORIGIN, TVT_DESTINATION,
TVT_LINK, DATE_REF, TVT_LINK,
TIME_REF, TVT_1HR

None

TVT_MAX_TT_5MIN

TVT_ORIGIN, TVT_DESTINATION,
TVT_LINK, DATE_REF, TVT_LINK,
TIME_REF, TVT_5SMIN

None

TVT_MAX_TT_15MIN

TVT_ORIGIN, TVT_DESTINATION,
TVT_LINK, DATE_REF, TVT_LINK,
TIME_REF, TVT_15MIN

None

TVT_MAX_TT_1HR

TVT_ORIGIN, TVT_DESTINATION,
TVT_LINK, DATE_REF, TVT_LINK,
TIME_REF, TVT_1HR

None

2.4.1 VOLUME_MAP_5MIN, VOLUME_MAP_15MIN, VOLUME_MAP_1HR, and

VOLUME_MAP_DAY

These tables provide volume map for web user queries. Table E-22 shows STEWARD
materialized views definition for VOLUME_MAP_5MIN, VOLUME_MAP_15MIN,
VOLUME_MAP_1HR, and VOLUME_MAP_DAY.

Table E- 22: STEWARD materialized views — Definitions of VOLUME_MAP_5MIN,
VOLUME_MAP_15MIN, VOLUME_MAP_1HR, and VOLUME_MAP_DAY

Name Data Type (Length/Precision)
DATE1 DATE

TIME VARCHAR2(25) N/A for VOLUME_MAP_DAY
FACILITY NUMBER

STATION_ID NUMBER

STATION_MP FLOAT(5)

UPNODE_ID NUMBER

ENTRY_VOLUME NUMBER

FWY_VOLUME NUMBER

EXIT_VOLUME NUMBER

LINK_INPUT NUMBER

LINK_OUTPUT NUMBER

DIFFERENCE NUMBER

PCNT_DIFF NUMBER
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Table E-23 shows the query to generate the materialized view- VOLUME_MAP_5MIN.

Table E- 23: Query for STEWARD materialized views-VOLUME_MAP_5MIN

SELECT
DATE_TBL.DAY,
TIME_TBL.TIME,
MOD(STATION.STATION_ID,10),
STATION_STATION_ID,
STATION.STATE_MILEPOST,
UPNODE .STATION_ID,
TSS_SMIN.ENTRY_VOL,
TSS_SMIN.FWY_VOL,
TSS_SMIN_EXIT_VOL,
UPNODE_TSS_5MIN.ENTRY_VOL + UPNODE_TSS_SMIN.FWY_VOL,
TSS_SMIN.FWY_VOL + TSS_SMIN.EXIT_VOL,
UPNODE_TSS_5MIN.FWY_VOL + UPNODE_TSS_SMIN.ENTRY_VOL - TSS_SMIN.EXIT_VOL -
TSS_SMIN.FWY_VOL,
CASE
WHEN (UPNODE_TSS_SMIN.FWY_VOL + UPNODE_TSS_SMIN_ENTRY_VOL + TSS_SMIN.EXIT_VOL
+ TSS_SMIN.FWY_VOL) > 0
THEN (100 * 2*(UPNODE_TSS_5MIN.FWY_VOL + UPNODE_TSS_SMIN.ENTRY_VOL -
TSS_SMIN.EXIT_VOL - TSS_SMIN_FWY_VOL) / (UPNODE_TSS_SMIN.FWY_VOL +
UPNODE_TSS_SMIN.ENTRY_VOL + TSS_SMIN.EXIT_VOL + TSS_SMIN.FWY_VOL))
ELSE NULL
END

FROM GATOR.TSS_STATION STATION, GATOR.TSS_STATION UPNODE, GATOR.TSS_S5MIN TSS_SMIN,
GATOR.TSS_S5SMIN UPNODE_TSS_S5SMIN, GATOR.DATE_REF DATE_TBL, GATOR.TIME_REF TIME_TBL

WHERE TSS_5MIN.TSS_STATION = STATION.DIMENSION_KEY
AND TSS_S5MIN.DATE_REF = DATE_TBL.DIMENSION_KEY
AND TSS_SMIN.TIME_REF = TIME_TBL.DIMENSION_KEY
AND STATION.UPNODE = UPNODE.STATION_ID
AND UPNODE_TSS_S5MIN.TSS_STATION = UPNODE.DIMENSION_KEY
AND UPNODE_TSS_S5MIN.DATE_REF = DATE_TBL.DIMENSION_KEY
AND UPNODE_TSS_SMIN.TIME_REF = TIME_TBL.DIMENSION_KEY
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2.4.2 PM_LOS_5MIN, PM_LOS_15MIN, PM_LOS_1HR, and PM_LOS_DAY

These tables provide performance measure and LOS for web user queries. Table E-24 shows
STEWARD materialized views definition for PM_LOS 5MIN, PM_LOS 15MIN, and
PM_LOS_1HR. Table E-25 shows STEWARD materialized views definition for

PM_LOS_DAY
Table E- 24: STEWARD materialized views — Definitions of PM_LOS_5MIN, PM_LOS_15MIN, and
PM_LOS 1HR
Name Data Type (Length/Precision)
DATE1 DATE
TIME VARCHAR2(25)
FACILITY NUMBER
STATION_ID NUMBER
STATION_DESC VARCHAR2(200)
UPNODE_ID NUMBER
UPNODE_DESC VARCHAR2(200)
STATION_MP FLOAT(5)
LENGTH NUMBER
LINK_VOL NUMBER
NUM_OF _LANES NUMBER
VOL_PER_LANE NUMBER
VEH_MI NUMBER
VEH_HR NUMBER
SPEED FLOAT(5)
DELAY NUMBER
KENERGY NUMBER
DENSITY NUMBER
VOL_TO_CAP NUMBER
LOS CHAR(1)
Table E- 25: STEWARD materialized views — Definitions of PM_LOS DAY
Name Data Type (Length/Precision)
DATE1 DATE
FACILITY NUMBER
STATION_ID NUMBER
STATION_DESC VARCHAR2(200)
UPNODE_ID NUMBER
UPNODE_DESC VARCHAR2(200)
STATION_MP FLOAT(5)
LENGTH NUMBER
LINK_VOL NUMBER
NUM_OF_LANES NUMBER
VOL_PER_LANE NUMBER
VEH_MI NUMBER
VEH_HR NUMBER
SPEED FLOAT(5)
DELAY NUMBER
KENERGY NUMBER
F_PLUS NUMBER
E_PLUS NUMBER
D_PLUS NUMBER
C_PLUS NUMBER
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Table E-25 shows the query to generate the materialized view- PM_LOS _5MIN.

Table E- 26: Query for STEWARD materialized views-PM _LOS 5MIN

SELECT
DATE_TBL.DAY, /* Date */
TIME_TBL.TIME, /* Time */
MOD(STATION.STATION_1D,10), /* FACILITY */
STATION.STATION_ID, /* Destination */
STATION.DESCRIPTION, /* Destination description */
UPNODE.STATION_ID, /* Origin */
UPNODE .DESCRIPTION, /* Origin description */

STATION.STATE_MILEPOST, /* Destination milepost */
ABS(STATION.STATE_MILEPOST- UPNODE.STATE_MILEPOST), /* Length */

((TSS_5MIN.FWY_VOL + TSS_SMIN.EXIT_VOL)+ (UPNODE_TSS_S5MIN.FWY_VOL +
UPNODE_TSS 5MIN.ENTRY_VOL))/2, /*MainVol*/

STATION_NUM_OF LANES, /*Main Lane*/

((TSS_5MIN.FWY_VOL + TSS_SMIN.EXIT_VOL)+ (UPNODE_TSS_S5SMIN.FWY_VOL +
UPNODE_TSS_5MIN.ENTRY_VOL))/2 /STATION.NUM_OF LANES, /*Vol/Lane */

((TSS_SMIN.FWY_VOL + TSS_SMIN.EXIT_VOL)+ (UPNODE_TSS_SMIN.FWY_VOL +
UPNODE_TSS _5MIN_ENTRY_VOL))/2* ABS(STATION.STATE_MILEPOST- UPNODE.STATE_MILEPOST),
/*Veh-Mi*/

((TSS_5MIN.FWY_VOL + TSS _SMIN.EXIT_VOL)+ (UPNODE_TSS_S5MIN.FWY_VOL +
UPNODE_TSS 5MIN.ENTRY_VOL))/2* ABS(STATION.STATE_MILEPOST- UPNODE.STATE_MILEPOST)/
TSS_SMIN.FWY_SPD, /*Veh-Hr*/

TSS_SMIN.FWY_SPD, /*AvSpeed */

CASE /*Delay*/

WHEN TSS_S5MIN.FWY_SPD >= (STATION.SPEED_LIMIT-10) then O
ELSE TSS S5MIN_FWY_VOL * ABS(STATION.STATE_MILEPOST- UPNODE.STATE_MILEPOST)*(1/
TSS_SMIN.FWY_SPD -1/(STATION.SPEED_LIMIT-10))

END,
((TSS_S5MIN_FWY_VOL + TSS_SMIN.EXIT_VOL)+ (UPNODE_TSS_SMIN.FWY_VOL +
UPNODE_TSS_5MIN_ENTRY_VOL))/2* TSS_SMIN._FWY_SPD, /*KEnergy*/

4 * ((TSS_SMIN.FWY_VOL + TSS_SMIN_EXIT_VOL)+ (UPNODE_TSS_SMIN.FWY_VOL +
UPNODE_TSS_SMIN.ENTRY_VOL))/2 / TSS_SMIN.FWY_SPD, /*Density*/

100* 4* ((TSS_SMIN.FWY_VOL + TSS_SMIN.EXIT_VOL)+ (UPNODE_TSS_SMIN.FWY VOL +
UPNODE_TSS_SMIN.ENTRY_VOL))/2 /(STATION.LANE_CAPACITY* STATION_NUM_OF LANES), /*V/C*/

CASE  /*LOS*/
WHEN 4 * ((TSS_SMIN.FWY_VOL + TSS_SMIN.EXIT_VOL)+ (UPNODE_TSS SMIN.FWY_VOL
UPNODE_TSS_SMIN.ENTRY_VOL))/2 / TSS_SMIN.FWY_SPD > 45 then "F"
WHEN 4 * ((TSS_SMIN.FWY_VOL + TSS_SMIN.EXIT_VOL)+ (UPNODE_TSS_SMIN.FWY_VOL
UPNODE_TSS_5MIN.ENTRY_VOL))/2 / TSS_SMIN.FWY_SPD > 35 then "E*
WHEN 4 * ((TSS_SMIN.FWY_VOL + TSS_SMIN.EXIT_VOL)+ (UPNODE_TSS SMIN.FWY_VOL
UPNODE_TSS_SMIN.ENTRY_VOL))/2 / TSS_SMIN.FWY_SPD > 26 then "D"
WHEN 4 * ((TSS_SMIN.FWY_VOL + TSS_SMIN.EXIT_VOL)+ (UPNODE_TSS_SMIN.FWY_VOL
UPNODE_TSS_5SMIN.ENTRY_VOL))/2 / TSS_SMIN.FWY_SPD > 18 then *C*
WHEN 4 * ((TSS_SMIN.FWY_VOL + TSS_SMIN.EXIT_VOL)+ (UPNODE_TSS SMIN.FWY_VOL
UPNODE_TSS_5MIN.ENTRY_VOL))/2 / TSS_SMIN.FWY_SPD > 11 then "B"
ELSE "A"
END
FROM GATOR.TSS_STATION STATION, GATOR.TSS_STATION UPNODE, GATOR.TSS 5MIN TSS_SMIN,
GATOR.TSS_SMIN UPNODE_TSS_5MIN, GATOR.DATE_REF DATE_TBL, GATOR.TIME_REF TIME_TBL
WHERE TSS_SMIN.TSS_STATION = STATION.DIMENSION_KEY
AND TSS_SMIN.DATE_REF = DATE_TBL.DIMENSION_KEY
AND TSS_SMIN.TIME_REF = TIME_TBL.DIMENSION_KEY
AND STATION.UPNODE = UPNODE.STATION_ID
AND UPNODE_TSS_5MIN.TSS_STATION = UPNODE.DIMENSION_KEY
AND UPNODE_TSS_SMIN_DATE_REF = DATE_TBL.DIMENSION_KEY
AND UPNODE_TSS_SMIN.TIME_REF = TIME_TBL.DIMENSION_KEY
AND TSS_SMIN.FWY_SPD >0
AND STATION.SPEED_LIMIT-10 >0
AND STATION.NUM_OF LANES >0
AND STATION.LANE_CAPACITY >0

+

+

+

+

+
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2.4.3 SYSTEM_LANE_5MIN, SYSTEM_LANE_15MIN, SYSTEM_LANE_1HR, and
SYSTEM_LANE_DAY

These tables provide system lane volume for web user queries. Table E-27 shows STEWARD

materialized views definition for SYSTEM_LANE_5MIN, SYSTEM_LANE_15MIN,

SYSTEM_LANE_1HR, and SYSTEM_LANE_DAY.
Table E- 27: STEWARD materialized views — Definitions of SYSTEM_LANE_5MIN,
SYSTEM _LANE _15MIN, SYSTEM LANE 1HR, and SYSTEM LANE DAY

Name Data Type (Length/Precision)
DATE1 DATE
TIME VARCHAR2(25) N/A for VOLUME_MAP_DAY
FACILITY NUMBER
STATION_ID NUMBER
STATION_DESC VARCHAR2(200)
STATION_MP FLOAT(5)
LANE1 VOL NUMBER
LANE1_SPD FLOAT(5)
LANE1 _OCC FLOAT(5)
LANE2 VOL NUMBER
LANE2_SPD FLOAT(5)
LANE2_OCC FLOAT(5)
LANE3 VOL NUMBER
LANE3_SPD FLOAT(5)
LANE3 _OCC FLOAT(5)
LANE4 VOL NUMBER
LANE4 _SPD FLOAT(5)
LANE4 _OCC FLOAT(5)
LANE5 VOL NUMBER
LANE5_SPD FLOAT(5)
LANE5_OCC FLOAT(5)
LANE6_VOL NUMBER
LANE6_SPD FLOAT(5)
LANE6_OCC FLOAT(5)
ONRAMP1 VOL NUMBER
ONRAMP1_SPD FLOAT(5)
ONRAMP1_OCC FLOAT(5)
ONRAMP2_VOL NUMBER
ONRAMP2_SPD FLOAT(5)
ONRAMP2_0OCC FLOAT(5)
ONRAMP3_VOL NUMBER
ONRAMP3_SPD FLOAT(5)
ONRAMP3_0OCC FLOAT(5)
OFFRAMP1 VOL NUMBER
OFFRAMP1_SPD FLOAT(5)
OFFRAMP1_OCC FLOAT(5)
OFFRAMP2_VOL NUMBER
OFFRAMP2_SPD FLOAT(5)
OFFRAMP2_0OCC FLOAT(5)
OFFRAMP3_VOL NUMBER
OFFRAMP3_SPD FLOAT(5)
OFFRAMP3_0OCC FLOAT(5)
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Table E-28 shows the query to generate the materialized view- SYSTEM_LANE_5MIN.

Table E- 28: Query for STEWARD materialized views-SYSTEM_LANE_5MIN

SELECT
DATE_TBL.DAY,
TIME_TBL.TIME,
MOD(STATION.STATION_ID,10),
STATION.STATION_ID,
STATION.DESCRIPTION,
STATION.STATE_MILEPOST,

TSS_SMIN_LANE.LANE1_VOL,
TSS_SMIN_LANE .LANE1_SPD,
TSS_SMIN_LANE.LANE1_OCC,

TSS_SMIN_LANE.LANE2_VOL,
TSS_SMIN_LANE .LANE2_SPD,
TSS_SMIN_LANE .LANE2_OCC,

TSS_SMIN_LANE.LANE3_VOL,
TSS_SMIN_LANE .LANE3_SPD,
TSS_SMIN_LANE.LANE3_OCC,

TSS_SMIN_LANE.LANE4_VOL,
TSS_SMIN_LANE.LANE4_SPD,
TSS_SMIN_LANE .LANE4_OCC,

TSS_5MIN_LANE.LANE5S_VOL,
TSS_SMIN_LANE.LANE5_SPD,
TSS_SMIN_LANE .LANE5_OCC,

TSS_5MIN_LANE.LANE6_VOL,
TSS_SMIN_LANE .LANE6_SPD,
TSS_SMIN_LANE .LANE6_OCC,

TSS_5MIN_LANE .ONRAMP1_VOL,
TSS_SMIN_LANE _ONRAMP1_SPD,
TSS_SMIN_LANE .ONRAMP1_OCC,

TSS_5MIN_LANE .ONRAMP2_VOL,
TSS_SMIN_LANE .ONRAMP2_SPD,
TSS_5MIN_LANE .ONRAMP2_OCC,

TSS_5MIN_LANE .ONRAMP3_VOL,
TSS_SMIN_LANE .ONRAMP3_SPD,
TSS_5MIN_LANE .ONRAMP3_0OCC,

TSS_5MIN_LANE .OFFRAMP1_VOL,
TSS_SMIN_LANE.OFFRAMP1_SPD,
TSS_SMIN_LANE .OFFRAMP1_OCC,

TSS_5MIN_LANE .OFFRAMP2_VOL,
TSS_SMIN_LANE .OFFRAMP2_SPD,
TSS_SMIN_LANE .OFFRAMP2_OCC,

TSS_S5MIN_LANE.OFFRAMP3_VOL,
TSS_SMIN_LANE.OFFRAMP3_SPD,
TSS_5MIN_LANE.OFFRAMP3_0CC

FROM GATOR.TSS_STATION STATION, GATOR.TSS_S5MIN_LANE TSS_5MIN_LANE, GATOR.DATE_REF

DATE_TBL, GATOR.TIME_REF TIME_TBL

WHERE TSS_S5MIN_LANE.TSS_STATION = STATION.DIMENSION_KEY
AND TSS_5MIN_LANE.DATE_REF = DATE_TBL.DIMENSION_KEY
AND TSS_SMIN_LANE.TIME_REF = TIME_TBL.DIMENSION_KEY
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2.4.4 LANE_DISTRIBUTION_5MIN, LANE_DISTRIBUTION_15MIN,
LANE_DISTRIBUTION_1HR, and LANE_DISTRIBUTION_DAY

These tables provide station lane distribution for web user queries. Table E-29 shows
STEWARD materialized views definition for LANE_DISTRIBUTION_5MIN,
LANE_DISTRIBUTION_15MIN, LANE_DISTRIBUTION_1HR, and
LANE_DISTRIBUTION_DAY

Table E- 29: STEWARD materialized views — Definitions of LANE_DISTRIBUTION_5MIN,
LANE_DISTRIBUTION_15MIN, LANE_DISTRIBUTION_1HR, and LANE_DISTRIBUTION_DAY

Name Data Type (Length/Precision)
DATE1 DATE

TIME VARCHAR2(25) N/A for VOLUME_MAP_ DAY
FACILITY NUMBER

STATION_ID NUMBER

STATION_DESC VARCHAR2(200)
STATION_MP FLOAT(5)

LANE1 VOL NUMBER

LANE2 VOL NUMBER

LANE3 VOL NUMBER

LANE4 VOL NUMBER

LANE5 VOL NUMBER

LANE6 VOL NUMBER

TOTAL NUMBER

BALANCE NUMBER
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Table E-30 shows the query to generate the materialized view- LANE_DISTRIBUTION_5MIN.

Table E- 30: Query for STEWARD materialized views-LANE_DISTRIBUTION_5MIN

SELECT
DATE_TBL.DAY,
TIME_TBL.TIME,
MOD(STATION.STATION_ID,10),
STATION.STATION_ID,
STATION.DESCRIPTION,
STATION.STATE_MILEPOST,

TSS_SMIN_LANE.LANEL_VOL,
TSS_SMIN_LANE .LANE2_VOL,
TSS_SMIN_LANE.LANE3_VOL,
TSS_SMIN_LANE.LANE4_VOL,
TSS_SMIN_LANE.LANE5_VOL,
TSS_SMIN_LANE .LANE6_VOL,

(COALESCE(TSS_5MIN_LANE.LANE1_VOL,0) + COALESCE(TSS_SMIN_LANE.LANE2_VOL,0) +
COALESCE(TSS_5MIN_LANE.LANE3_VOL,0) + COALESCE(TSS_SMIN_LANE.LANE4_VOL,0) +
COALESCE (TSS_SMIN_LANE .LANE5_VOL,0) + COALESCE(TSS_SMIN_LANE.LANE6_VOL,0)) AS TOTAL,

CASE
WHEN TSS_SMIN_LANE.LANE1_VOL IS NULL THEN NULL

WHEN (TSS_5MIN_LANE.LANE2_VOL IS NULL) AND (TSS_S5MIN_LANE.LANE1_VOL > 0) THEN 1

WHEN (TSS_5MIN_LANE.LANE3_VOL IS NULL) AND (LEAST(TSS_SMIN_LANE.LANE1_VOL,
TSS_SMIN_LANE.LANE2_VOL) >0 ) THEN GREATEST (TSS_S5SMIN_LANE.LANE1_VOL,
TSS_SMIN_LANE.LANE2_VOL)/ LEAST(TSS_S5MIN_LANE.LANE1 VOL TSS_S5MIN_LANE.LANE2_VOL)

WHEN (TSS_SMIN_LANE.LANE4 VOL 1S NULL) AND (LEAST(TSS_SMIN_LANE.LANE1_VOL,
TSS_5MIN_LANE.LANE2_VOL, TSS_SMIN_LANE.LANE3 VOL) >0 ) THEN GREATEST
(TSS_5MIN_LANE.LANEL VOL, TSS_SMIN_LANE.LANE2_VOL, TSS_SMIN_LANE.LANE3_VOL)/
LEAST(TSS_5MIN_LANE.LANEL VOL, TSS_SMIN_LANE.LANE2_VOL, TSS_5MIN_LANE.LANE3_VOL)

WHEN (TSS_SMIN_LANE.LANE5_VOL 1S NULL) AND (LEAST(TSS_SMIN_LANE.LANE1_VOL,
TSS_5MIN_LANE.LANE2_VOL, TSS_SMIN_LANE.LANE3_VOL, TSS_SMIN_LANE.LANE4 VOL) >0 ) THEN
GREATEST (TSS_5MIN_LANE.LANEL_VOL, TSS_SMIN_LANE.LANE2_VOL, TSS_SMIN_LANE.LANE3_VOL,
TSS_S5MIN_LANE.LANE4_VOL)/ LEAST(TSS_SMIN_LANE.LANEL VOL, TSS_SMIN_LANE.LANE2 VOL,
TSS_5MIN_LANE.LANE3_VOL, TSS_SMIN_LANE.LANE4 VOL)

WHEN (TSS_SMIN_LANE.LANE6_VOL 1S NULL) AND (LEAST(TSS_SMIN_LANE.LANE1 VOL,
TSS_SMIN_LANE.LANE2_VOL, TSS_SMIN_LANE.LANE3_VOL, TSS_SMIN_LANE.LANE4 VOL,
TSS_SMIN_LANE.LANE5_VOL) >0 ) THEN GREATEST (TSS_SMIN_LANE.LANE1_VOL,
TSS_SMIN_LANE.LANE2_VOL, TSS._SMIN_LANE.LANE3_VOL, TSS_SMIN_LANE.LANE4_VOL,
TSS_SMIN_LANE.LANES_VOL)/ LEAST(TSS_5MIN_LANE.LANE1_VOL, TSS_SMIN_LANE.LANE2 VOL,
TSS_SMIN_LANE.LANE3_VOL, TSS_SMIN_LANE.LANE4 VOL, TSS_SMIN_LANE.LANES VOL)

WHEN LEAST(TSS_SMIN_LANE.LANEL_VOL, TSS_SMIN_LANE.LANE2_VOL,
TSS_SMIN_LANE.LANE3_VOL, TSS_SMIN_LANE.LANE4_VOL, TSS_SMIN_LANE.LANE5_VOL,
TSS_SMIN_LANE.LANE6_VOL) >0 THEN GREATEST (TSS_SMIN_LANE.LANE1_VOL,
TSS_SMIN_LANE.LANE2_VOL, TSS_SMIN_LANE.LANE3_VOL, TSS_SMIN_LANE.LANE4 VOL,
TSS_SMIN_LANE._LANES_VOL, TSS_SMIN_LANE.LANE6_VOL)/ LEAST(TSS_5MIN_LANE.LANE1 VOL,
TSS_SMIN_LANE.LANE2_VOL, TSS_SMIN_LANE.LANE3_VOL, TSS_SMIN_LANE.LANE4_VOL,
TSS_SMIN_LANE.LANE5_VOL, TSS_SMIN_LANE.LANE6_VOL)

ELSE NULL
END

FROM GATOR.TSS_STATION STATION, GATOR.TSS_SMIN_LANE TSS_SMIN_LANE, GATOR.DATE_REF
DATE_TBL, GATOR.TIME_REF TIME_TBL

WHERE TSS_S5MIN_LANE.TSS_STATION = STATION.DIMENSION_KEY
AND TSS_S5MIN_LANE.DATE_REF = DATE_TBL.DIMENSION_KEY
AND TSS_SMIN_LANE.TIME_REF = TIME_TBL.DIMENSION_KEY
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2.4.5 DAY_FLOW_5MIN, DAY_FLOW_15MIN, and DAY_FLOW_1HR

These tables provide daily flow for web user queries. Table E-31 shows STEWARD materialized
views definition for DAY_FLOW_5MIN, DAY_FLOW_15MIN, and DAY_FLOW_1HR.

Table E- 31: STEWARD materialized views — Definitions of DAY_FLOW_5MIN, DAY_FLOW_15MIN, and
DAY_FLOW 1HR

Name Data Type (Length/Precision)
DATE1 DATE

TIME VARCHAR2(25) N/A for VOLUME_MAP_DAY
FACILITY NUMBER

STATION_ID NUMBER

STATION_DESC VARCHAR2(200)
STATION_MP FLOAT(5)
LANE1_FLOW_RATE NUMBER
LANE2_FLOW_RATE NUMBER
LANE3_FLOW_RATE NUMBER

LANE4 FLOW_RATE NUMBER
LANE5_FLOW_RATE NUMBER
LANE6_FLOW_RATE NUMBER

Table E-32 shows the query to generate the materialized view- DAY_FLOW_5MIN.

Table E- 32: Query for STEWARD materialized views-DAY_FLOW 5MIN

SELECT
DATE_TBL.DAY,
TIME_TBL.TIME, /* Time */
MOD(STATION.STATION_1D,10),
STATION.STATION_ID,
STATION.DESCRIPTION,
STATION.STATE_MILEPOST,

12*(TSS_5MIN_LANE.LANE1_VOL),
12*(TSS_5MIN_LANE.LANE2_VOL),
12*(TSS_5MIN_LANE.LANE3_VOL),
12*(TSS_5MIN_LANE.LANE4_VOL),
12*(TSS_5MIN_LANE.LANE5_VOL),
12*(TSS_5MIN_LANE.LANE6_VOL)

FROM GATOR.TSS_STATION STATION, GATOR.TSS_S5MIN_LANE TSS_SMIN_LANE, GATOR.DATE_REF
DATE_TBL, GATOR.TIME_REF TIME_TBL

WHERE TSS_S5MIN_LANE.TSS_STATION = STATION.DIMENSION_KEY
AND TSS_S5MIN_LANE.DATE_REF = DATE_TBL.DIMENSION_KEY
AND TSS_SMIN_LANE.TIME_REF = TIME_TBL.DIMENSION_KEY
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2.4.6 MAX_FLOW_5MIN, MAX_FLOW_15MIN, and MAX_FLOW_1HR

These tables provide max flow for web user queries. Table E-33 shows STEWARD materialized
views definition for MAX_FLOW_5MIN, MAX_FLOW_15MIN, and MAX_FLOW_1HR.

Table E- 33: STEWARD materialized views — Definitions of MAX_FLOW_5MIN, MAX_FLOW_15MIN,
and MAX_FLOW _1HR

Name Data Type (Length/Precision)
DATE1 DATE

FACILITY NUMBER

STATION_ID NUMBER

STATION_DESC VARCHAR2(200)
STATION_MP FLOAT(5)

LANE_NUM NUMBER

MAX_FLOW NUMBER

MAX_TIME VARCHAR2(25)

MAX_GAP NUMBER

Table E-34 shows the query to generate the materialized view- MAX_FLOW_5MIN.

Table E- 34: Query for STEWARD materialized views-MAX FLOW 5MIN

SELECT /*Lanel*/
DATE_TBL .DAY,
MOD(STATION.STATION_ID,10),
STATION.STATION_ID,
STATION.DESCRIPTION,
STATION.STATE_MILEPOST,

1,
12*TSS_SMIN_LANE.LANE1_VOL,
TIME_TBL.TIME,

0

FROM GATOR.TSS_STATION STATION, GATOR.TSS_S5MIN_LANE TSS_S5MIN_LANE, GATOR.DATE_REF
DATE_TBL, GATOR.TIME_REF TIME_TBL,

(SELECT MAX(TSS_SMIN_LANE.LANE1_VOL) as MAX_VOL, TSS_STATION, DATE_REF

FROM GATOR.TSS_5SMIN_LANE GROUP BY TSS_STATION, DATE_REF) MAX_FLOW

WHERE TSS_S5MIN_LANE.TSS_STATION = STATION.DIMENSION_KEY
AND TSS_S5MIN_LANE.DATE_REF = DATE_TBL.DIMENSION_KEY
AND TSS_S5MIN_LANE.TIME_REF = TIME_TBL.DIMENSION_KEY
AND TSS_S5MIN_LANE.LANE1_VOL = MAX_FLOW.MAX_VOL
AND TSS_SMIN_LANE.TSS_STATION = MAX_FLOW.TSS_STATION
AND TSS_SMIN_LANE.DATE_REF = MAX_FLOW.DATE_REF
AND MAX_FLOW.MAX_VOL IS NOT NULL
AND MAX_FLOW.MAX_VOL >0

UNION

SELECT /*Lane2*/
DATE_TBL.DAY,
MOD(STATION.STATION_ID,10),
STATION_STATION_ID,
STATION.DESCRIPTION,
STATION.STATE_MILEPOST,

2,
12*TSS_5MIN_LANE.LANE2_VOL,
TIME_TBL.TIME,

0

FROM GATOR.TSS_STATION STATION, GATOR.TSS_SMIN_LANE TSS_SMIN_LANE, GATOR.DATE_REF
DATE_TBL, GATOR.TIME_REF TIME_TBL,

(SELECT MAX(TSS_SMIN_LANE.LANE2_VOL) as MAX_VOL, TSS_STATION, DATE_REF

FROM GATOR.TSS_SMIN_LANE GROUP BY TSS_STATION, DATE_REF) MAX_FLOW
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WHERE TSS_SMIN_LANE.TSS_STATION = STATION.DIMENSION_KEY
AND TSS_SMIN_LANE.DATE_REF = DATE_TBL.DIMENSION_KEY
AND TSS_SMIN_LANE.TIME_REF = TIME_TBL.DIMENSION_KEY
AND TSS_SMIN_LANE.LANE2_VOL = MAX_FLOW.MAX_VOL
AND TSS_SMIN_LANE.TSS_STATION = MAX_FLOW.TSS_STATION
AND TSS_SMIN_LANE.DATE_REF = MAX_FLOW.DATE_REF
AND MAX_FLOW.MAX_VOL 1S NOT NULL
AND MAX_FLOW.MAX_VOL >0

UNION

SELECT /*Lane3*/
DATE_TBL.DAY,
MOD(STATION.STATION_1D,10),
STATION.STATION_ID,
STATION.DESCRIPTION,
STATION.STATE_MILEPOST,

3,
12*TSS_SMIN_LANE.LANE3_VOL,
TIME_TBL.TIME,

0

FROM GATOR.TSS_STATION STATION, GATOR.TSS_SMIN_LANE TSS_SMIN_LANE, GATOR.DATE_REF
DATE_TBL, GATOR.TIME_REF TIME_TBL,

(SELECT MAX(TSS_SMIN_LANE.LANE3_VOL) as MAX_VOL, TSS_STATION, DATE_REF

FROM GATOR.TSS_5SMIN_LANE GROUP BY TSS_STATION, DATE_REF) MAX_FLOW

WHERE TSS_S5MIN_LANE.TSS_STATION = STATION.DIMENSION_KEY
AND TSS_S5MIN_LANE.DATE_REF = DATE_TBL.DIMENSION_KEY
AND TSS_S5MIN_LANE.TIME_REF = TIME_TBL.DIMENSION_KEY
AND TSS_SMIN_LANE.LANE3_VOL = MAX_FLOW.MAX_VOL
AND TSS_SMIN_LANE.TSS_STATION = MAX_FLOW.TSS_STATION
AND TSS_S5MIN_LANE.DATE_REF = MAX_FLOW.DATE_REF
AND MAX_FLOW.MAX_VOL IS NOT NULL
AND MAX_FLOW.MAX_VOL >0

UNION

SELECT /*LANE4*/
DATE_TBL.DAY,
MOD(STATION.STATION_ID,10),
STATION.STATION_ID,
STATION.DESCRIPTION,
STATION.STATE_MILEPOST,

4,
12*TSS_5MIN_LANE.LANE4_VOL,
TIME_TBL.TIME,

0

FROM GATOR.TSS_STATION STATION, GATOR.TSS_SMIN_LANE TSS_SMIN_LANE, GATOR.DATE_REF
DATE_TBL, GATOR.TIME_REF TIME_TBL,

(SELECT MAX(TSS_SMIN_LANE.LANE4 VOL) as MAX_VOL, TSS_STATION, DATE_REF

FROM GATOR.TSS_SMIN_LANE GROUP BY TSS_STATION, DATE_REF) MAX_FLOW

WHERE TSS_SMIN_LANE.TSS_STATION = STATION.DIMENSION_ KEY
AND TSS_SMIN_LANE.DATE_REF = DATE_TBL.DIMENSION_KEY
AND TSS_SMIN_LANE.TIME_REF = TIME_TBL.DIMENSION_KEY
AND TSS_SMIN_LANE.LANE4_VOL = MAX_FLOW.MAX_VOL
AND TSS_SMIN_LANE.TSS_STATION = MAX_FLOW.TSS_STATION
AND TSS_SMIN_LANE.DATE_REF = MAX_FLOW.DATE_REF
AND MAX_FLOW.MAX_VOL 1S NOT NULL
AND MAX_FLOW.MAX_VOL >0

UNION

SELECT /*Lane5*/
DATE_TBL .DAY,
MOD(STATION.STATION_ID,10),
STATION.STATION_ID,
STATION.DESCRIPTION,
STATION.STATE_MILEPOST,
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5,
12*TSS_SMIN_LANE.LANES_VOL,
TIME_TBL.TIME,

0

FROM GATOR.TSS_STATION STATION, GATOR.TSS_S5MIN_LANE TSS_S5MIN_LANE, GATOR.DATE_REF
DATE_TBL, GATOR.TIME_REF TIME_TBL,

(SELECT MAX(TSS_SMIN_LANE.LANE5_VOL) as MAX_VOL, TSS_STATION, DATE_REF

FROM GATOR.TSS_SMIN_LANE GROUP BY TSS_STATION, DATE_REF) MAX_FLOW

WHERE TSS_SMIN_LANE.TSS_STATION = STATION.DIMENSION_KEY
AND TSS_SMIN_LANE.DATE_REF = DATE_TBL.DIMENSION_KEY
AND TSS_SMIN_LANE.TIME_REF = TIME_TBL.DIMENSION_KEY
AND TSS_SMIN_LANE.LANE5_VOL = MAX_FLOW.MAX_VOL
AND TSS_SMIN_LANE.TSS_STATION = MAX_FLOW.TSS_STATION
AND TSS_SMIN_LANE.DATE_REF = MAX_FLOW.DATE_REF
AND MAX_FLOW.MAX_VOL 1S NOT NULL
AND MAX_FLOW.MAX_VOL >0

UNION

SELECT /*Lane6*/
DATE_TBL.DAY,
MOD(STATION.STATION_ID,10),
STATION_STATION_ID,
STATION.DESCRIPTION,
STATION.STATE_MILEPOST,

6,
12*TSS_5MIN_LANE.LANE6_VOL,
TIME_TBL.TIME,

0

FROM GATOR.TSS_STATION STATION, GATOR.TSS_SMIN_LANE TSS_SMIN_LANE, GATOR.DATE_REF
DATE_TBL, GATOR.TIME_REF TIME_TBL,

(SELECT MAX(TSS_5MIN_LANE.LANE6_VOL) as MAX_VOL, TSS_STATION, DATE_REF

FROM GATOR.TSS_SMIN_LANE GROUP BY TSS_STATION, DATE_REF) MAX_FLOW

WHERE TSS_SMIN_LANE.TSS_STATION = STATION.DIMENSION_KEY
AND TSS_SMIN_LANE.DATE_REF = DATE_TBL.DIMENSION_KEY
AND TSS_SMIN_LANE.TIME_REF = TIME_TBL.DIMENSION_KEY
AND TSS_SMIN_LANE.LANE6_VOL = MAX_FLOW.MAX_VOL
AND TSS_SMIN_LANE.TSS_STATION = MAX_FLOW.TSS_STATION
AND TSS_SMIN_LANE.DATE_REF = MAX_FLOW.DATE_REF
AND MAX_FLOW.MAX_VOL 1S NOT NULL
AND MAX_FLOW.MAX_VOL >0

2.4.7 EFF_DET_LEN_5MIN, EFF_DET_LEN_15MIN, EFF_DET_LEN_1HR and
EFF_DET_LEN_DAY

These tables provide effective detector length for web user queries. Table E-35 shows
STEWARD materialized views definition for EFF_DET_LEN_5MIN, EFF_DET_LEN_15MIN,
EFF_DET_LEN_1HR and EFF_DET_LEN_DAY.
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Table E- 35: STEWARD materialized views — Definitions of EFF_DET_LEN_5MIN,
EFF DET LEN_15MIN, EFF DET LEN 1HR and EFF_DET_LEN DAY

Name Data Type (Length/Precision)
DATE1 DATE
TIME VARCHAR2(25) N/A for VOLUME_MAP_ DAY
FACILITY NUMBER
STATION_ID NUMBER
STATION_DESC VARCHAR2(200)
STATION_MP FLOAT(5)
LANE1 VOL NUMBER
LANE1 SPD FLOAT(5)
LANE1 OCC FLOAT(5)
LANE1 EFF DET LENGTH NUMBER
LANE2 VOL NUMBER
LANE2 SPD FLOAT(5)
LANE2 OCC FLOAT(5)
LANE2 EFF DET LENGTH NUMBER
LANE3 VOL NUMBER
LANE3 SPD FLOAT(5)
LANE3 OCC FLOAT(5)
LANE3 EFF DET LENGTH NUMBER
LANE4 VOL NUMBER
LANE4 SPD FLOAT(5)
LANE4 OCC FLOAT(5)
LANE4 EFF DET LENGTH NUMBER
LANE5 VOL NUMBER
LANE5 SPD FLOAT(5)
LANE5 OCC FLOAT(5)
LANE5 EFF DET LENGTH NUMBER
LANE6 VOL NUMBER
LANE6 SPD FLOAT(5)
LANE6 OCC FLOAT(5)
LANE6 EFF DET LENGTH NUMBER

Table E-36 shows the query to generate the materialized view- EFF_DET_LEN_5MIN.

Table E- 36: Query for STEWARD materialized views-EFF_DET_LEN _5MIN

SELECT
DATE_TBL.DAY,
TIME_TBL.TIME,
MOD(STATION.STATION_ID,10),
STATION.STATION_ID,
STATION_DESCRIPTION,
STATION.STATE_MILEPOST,

TSS_SMIN_LANE.LANEL_VOL,
TSS_SMIN_LANE.LANE1_SPD,
TSS_SMIN_LANE .LANE1_OCC,

/* vehicle length = velocity*5280*occupancy/100/flow */

CASE

WHEN TSS_SMIN_LANE.LANEL VOL > O THEN (TSS_SMIN_LANE.LANEL SPD * 5280) *

(TSS_SMIN_LANE.LANEL_OCC 7100) / (12*TSS_SMIN_LANE.LANEL VOL)
WHEN TSS_SMIN_LANE.LANE1 VOL = O THEN O

ELSE NULL
END,

TSS_SMIN_LANE .LANE2_VOL,
TSS_SMIN_LANE.LANE2_SPD,
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TSS_BMIN_LANE.LANE2_OCC,
/* vehicle length = velocity*5280*occupancy/100/flow */
CASE
WHEN TSS_5MIN_LANE.LANE2_VOL > O THEN (TSS_5SMIN_LANE.LANE2_SPD * 5280) *
(TSS_5MIN_LANE.LANEZ2_OCC /100) / (12*TSS_5MIN_LANE.LANE2_VOL)
WHEN TSS_5MIN_LANE.LANE1 VOL = O THEN O
ELSE NULL
END,

TSS_5MIN_LANE.LANE3_VOL,
TSS_SMIN_LANE.LANE3_SPD,
TSS_5MIN_LANE.LANE3_OCC,
/* vehicle length = velocity*5280*occupancy/100/flow */
CASE
WHEN TSS_SMIN_LANE.LANE3_VOL > O THEN (TSS_SMIN_LANE.LANE3_SPD * 5280) *
(TSS_5MIN_LANE.LANE3_0OCC /100) / (12*TSS_S5MIN_LANE.LANE3_VOL)
WHEN TSS_SMIN_LANE.LANE1_VOL = O THEN O
ELSE NULL
END,

TSS_5MIN_LANE.LANE4_VOL,
TSS_5MIN_LANE.LANE4_SPD,
TSS_5MIN_LANE.LANE4_OCC,
/* vehicle length = velocity*5280*occupancy/100/flow */
CASE
WHEN TSS_S5MIN_LANE.LANE4_VOL > O THEN (TSS_S5MIN_LANE.LANE4_SPD * 5280) *
(TSS_5MIN_LANE.LANE4_OCC /100) / (12*TSS_5MIN_LANE.LANE4_VOL)
WHEN TSS_S5MIN_LANE.LANE1_VOL = O THEN O
ELSE NULL
END,

TSS_5MIN_LANE.LANES_VOL,
TSS_5MIN_LANE.LANES_SPD,
TSS_5MIN_LANE.LANE5_OCC,
/* vehicle length = velocity*5280*occupancy/100/flow */
CASE
WHEN TSS_5MIN_LANE.LANE5 VOL > O THEN (TSS_5SMIN_LANE.LANE5 _SPD * 5280) *
(TSS_5MIN_LANE.LANE5_OCC /100) / (12*TSS_5MIN_LANE.LANE5_VOL)
WHEN TSS_5MIN_LANE.LANE1 VOL = O THEN O
ELSE NULL
END,

TSS_5MIN_LANE.LANE6_VOL,
TSS_5MIN_LANE.LANE6_SPD,
TSS_S5MIN_LANE.LANE6_OCC,
/* vehicle length = velocity*5280*occupancy/100/flow */
CASE
WHEN TSS_SMIN_LANE.LANE6_VOL > O THEN (TSS_SMIN_LANE.LANE6_SPD * 5280) *
(TSS_5MIN_LANE.LANE6_OCC /100) / (12*TSS_S5MIN_LANE.LANE6_VOL)
WHEN TSS_SMIN_LANE.LANE1_VOL = O THEN O
ELSE NULL
END

FROM GATOR.TSS_STATION STATION, GATOR.TSS_SMIN_LANE TSS_S5MIN_LANE, GATOR.DATE_REF
DATE_TBL, GATOR.TIME_REF TIME_TBL

WHERE TSS_SMIN_LANE.TSS_STATION = STATION.DIMENSION_KEY
AND TSS_SMIN_LANE.DATE_REF DATE_TBL.DIMENSION_KEY
AND TSS_S5MIN_LANE.TIME_REF = TIME_TBL.DIMENSION_KEY
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2.4.8 TVT_MAX_DELAY_5MIN, TVT_MAX_ DELAY_15MIN, and TVT_MAX_
DELAY_1HR

These tables provide TVT max delay for web user queries. Table E-37 shows STEWARD

materialized views definition for TVT_MAX_ DELAY_5MIN, TVT_MAX_DELAY_15MIN,

and TVT_MAX_DELAY_1HR.

Table E- 37STEWARD materialized views — Definitions of TVT_MAX_DELAY_5MIN, TVT_MAX_
DELAY_15MIN, and TVT MAX_DELAY_1HR

Name Data Type (Length/Precision)
DATE1 DATE

ORIGIN VARCHAR2(40)
DESTINATION VARCHAR2(40)

FF TT FLOAT(5)

AVG TT NUMBER

AVG_DELAY NUMBER

MAX_DELAY FLOAT(5)
MAX_DELAY_TIME VARCHAR2(25)

Table E-38 shows the query to generate the materialized view- TVT_MAX_DELAY_5MIN.

Table E- 38: Query for STEWARD materialized views-TVT_MAX _DELAY_5MIN

SELECT
DATE_REF.DAY,
TVT_ORIGIN.ARCHIVE_REF AS ORIGIN,
TVT_DESTINATION.ARCHIVE_REF AS DESTINATION,

TVT_AVG_FF_TT.FF_TIME,
TVT_AVG_TT.AVG_TT,

TVT_AVG_TT.AVG_DELAY,

TVT_MAX_DELAY.DELAY AS MAX_DELAY,
TVT_MAX_DELAY.TIME AS MAX_DELAY_TIME

FROM TVT_ORIGIN, TVT_DESTINATION, TVT_LINK, DATE_REF, TVT_S5SMIN,

(SELECT TVT_LINK.FF_TIME AS FF_TIME, TVT_ORIGIN_DIMENSION_KEY AS ORIGIN,
TVT_DESTINATION.DIMENSTON_KEY AS DESTINATION
FROM TVT_LINK, TVT_ORIGIN, TVT_DESTINATION
WHERE TVT_LINK.ORIGIN = TVT_ORIGIN.ORIGIN_ID
AND TVT_LINK.DESTINATION = TVT_DESTINATION.DESTINATION_ID
GROUP BY TVT_LINK.FF_TIME, TVT_ORIGIN.DIMENSION_KEY, TVT_DESTINATION.DIMENSION_KEY)
TVT_AVG_FF_TT,

(SELECT AVG(TVT_5MIN_AVG_TT) AS AVG_TT,
AVG(TVT_5MIN.DELAY) AS AVG_DELAY,
TVT_5MIN.TVT_ORIGIN AS ORIGIN,
TVT_5MIN.TVT_DESTINATION AS DESTINATION,
TVT_5MIN.DATE_REF AS DATE_REF
FROM TVT_ORIGIN, TVT_DESTINATION, DATE_REF, TVT_SMIN
WHERE TVT_SMIN.TVT_ORIGIN = TVT_ORIGIN.DIMENSION_KEY
AND TVT_5MIN.TVT_DESTINATION = TVT_DESTINATION.DIMENSION_KEY
AND TVT_5MIN.DATE_REF = DATE_REF.DIMENSION_KEY
GROUP BY TVT_SMIN.TVT_ORIGIN, TVT_SMIN.TVT_DESTINATION, TVT_SMIN.DATE_REF)
TVT_AVG_TT,

(SELECT TVT_5MIN.DELAY AS DELAY, TIME_REF.TIME AS TIME, TVT_SMIN.TVT_ORIGIN,
TVT_SMIN.TVT_DESTINATION, TVT_S5MIN.DATE_REF
FROM TVT_5MIN, TIME_REF,
(SELECT MAX(TVT_SMIN.DELAY) AS MAX_DELAY,

STEWARD Design Document Page E- 27




Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

TVT_ORIGIN, TVT_DESTINATION, DATE_REF
FROM TVT_5MIN
GROUP BY TVT_ORIGIN, TVT_DESTINATION, DATE_REF) TVT_MAX
WHERE TVT_S5SMIN.DELAY=TVT_MAX.MAX_DELAY
AND TVT_SMIN.TVT_ORIGIN=TVT_MAX.TVT_ORIGIN
AND TVT_SMIN.TVT_DESTINATION =TVT_MAX.TVT_DESTINATION
AND TVT_SMIN.TIME_REF=TIME_REF.DIMENSION_KEY
AND TVT_SMIN.DATE_REF=TVT_MAX.DATE_REF
AND TVT_S5MIN.DELAY>0
GROUP BY TVT_SMIN.DELAY, TIME_REF.TIME, TVT_SMIN.TVT_ORIGIN,
TVT_SMIN.TVT_DESTINATION, TVT_SMIN.DATE_REF) TVT_MAX_DELAY

WHERE TVT_ORIGIN.DIMENSION_KEY = TVT_SMIN.TVT_ORIGIN
AND TVT_DESTINATION.DIMENSION_KEY = TVT_SMIN.TVT_DESTINATION
AND TVT_SMIN.DATE_REF = DATE_REF.DIMENSION_KEY
AND TVT_SMIN.TVT_ORIGIN = TVT_AVG_FF_TT.ORIGIN
AND TVT_SMIN.TVT_DESTINATION = TVT_AVG_FF_TT.DESTINATION
AND TVT_SMIN.TVT_ORIGIN = TVT_AVG_TT.ORIGIN
AND TVT_SMIN.TVT_DESTINATION = TVT_AVG_TT.DESTINATION
AND TVT_SMIN.DATE_REF = TVT_AVG_TT.DATE_REF
AND TVT_SMIN.TVT_ORIGIN = TVT_MAX_DELAY.TVT_ORIGIN
AND TVT_SMIN.TVT_DESTINATION = TVT_MAX_DELAY.TVT_DESTINATION
AND TVT_SMIN.DATE_REF = TVT_MAX_DELAY.DATE_REF

GROUP BY DATE_REF.DAY, TVT_ORIGIN.ARCHIVE_REF, TVT_DESTINATION.ARCHIVE_REF,
TVT_AVG_FF_TT.FF_TIME,
TVT_AVG_TT.AVG_TT, TVT AVG_TT.AVG_DELAY, TVT MAX_DELAY.DELAY, TVT MAX_DELAY.TIME

2.4.9 TVT_MAX_TT_5MIN, TVT_MAX_TT_15MIN, and TVT_MAX_TT_1HR

These tables provide TVT max travel time for web user queries. Table E-39 shows STEWARD
materialized views definition for TVT_MAX_TT _5MIN, TVT_MAX_TT_15MIN, and
TVT MAX_TT_1HR.

Table E- 39: STEWARD materialized views — Definitions of TVT_MAX_TT_5MIN, TVT_MAX_TT_15MIN,
and TVT_MAX_TT _1HR

Name Data Type (Length/Precision)
DATE1 DATE

ORIGIN VARCHAR2(40)
DESTINATION VARCHAR2(40)

FF TT FLOAT(5)

AVG TT NUMBER

MAX_TT FLOAT(5)

MAX_TT_TIME VARCHAR2(25)
AVG_DELAY NUMBER
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Table E-40 shows the query to generate the materialized view- TVT_MAX_TT_5MIN.

Table E- 40: Query for STEWARD materialized views-TVT MAX TT 5MIN

SELECT
DATE_REF.DAY,
TVT_ORIGIN.ARCHIVE_REF AS ORIGIN,
TVT_DESTINATION.ARCHIVE_REF AS DESTINATION,

TVT_AVG_FF_TT.FF_TIME,
TVT_AVG_TT.AVG_TT,

TVT_MAX_TT.TT AS MAX_TT,
TVT_MAX_TT.TIME AS MAX_TT_TIME,

TVT_AVG_TT.AVG_DELAY
FROM TVT_ORIGIN, TVT_DESTINATION, TVT_LINK, DATE_REF, TVT_SMIN,

(SELECT TVT_LINK.FF_TIME AS FF_TIME, TVT_ORIGIN_DIMENSION_KEY AS ORIGIN,
TVT_DESTINATION.DIMENSTON_KEY AS DESTINATION
FROM TVT_LINK, TVT_ORIGIN, TVT_DESTINATION
WHERE TVT_LINK.ORIGIN = TVT_ORIGIN.ORIGIN_ID
AND TVT_LINK.DESTINATION = TVT_DESTINATION.DESTINATION_ID
GROUP BY TVT_LINK.FF_TIME, TVT_ORIGIN.DIMENSION_KEY, TVT_DESTINATION.DIMENSION_KEY)
TVT_AVG_FF_TT,

(SELECT AVG(TVT_5MIN_AVG_TT) AS AVG_TT,
AVG(TVT_5MIN.DELAY) AS AVG_DELAY,
TVT_5MIN.TVT_ORIGIN AS ORIGIN,
TVT_5MIN.TVT_DESTINATION AS DESTINATION,
TVT_5MIN.DATE_REF AS DATE_REF
FROM TVT_ORIGIN, TVT_DESTINATION, DATE_REF, TVT_SMIN
WHERE TVT_SMIN.TVT_ORIGIN = TVT_ORIGIN.DIMENSION_KEY
AND TVT_5MIN.TVT_DESTINATION = TVT_DESTINATION.DIMENSION_KEY
AND TVT_5MIN.DATE_REF = DATE_REF.DIMENSION_KEY
GROUP BY TVT_SMIN.TVT_ORIGIN, TVT_SMIN.TVT_DESTINATION, TVT_SMIN.DATE_REF)
TVT_AVG_TT,

(SELECT TVT_5MIN.MAX_TT AS TT, TIME_REF.TIME AS TIME, TVT_SMIN.TVT_ORIGIN,
TVT_SMIN.TVT_DESTINATION, TVT_SMIN.DATE_REF
FROM TVT_S5MIN, TIME_REF,
(SELECT MAX(TVT_SMIN.MAX_TT) AS MAX_TT,
TVT_ORIGIN, TVT _DESTINATION, DATE_REF
FROM TVT_SMIN
GROUP BY TVT_ORIGIN, TVT_DESTINATION, DATE_REF) TVT_MAX
WHERE TVT_SMIN_MAX_TT=TVT_MAX_MAX_TT
AND TVT _SMIN.TVT_ORIGIN=TVT_MAX.TVT_ORIGIN
AND TVT_SMIN.TVT_DESTINATION =TVT_MAX.TVT_DESTINATION
AND TVT_SMIN.TIME_REF=TIME_REF.DIMENSION_KEY
AND TVT_5MIN.DATE_REF=TVT_MAX_DATE_REF
GROUP BY TVT_SMIN.MAX_TT, TIME_REF.TIME, TVT_SMIN.TVT_ORIGIN,
TVT_SMIN.TVT_DESTINATION, TVT SMIN.DATE_REF) TVT_MAX_TT

WHERE TVT_ORIGIN.DIMENSION_KEY = TVT_SMIN.TVT_ORIGIN
AND TVT_DESTINATION.DIMENSION_KEY = TVT_SMIN.TVT_DESTINATION
AND TVT_SMIN.DATE_REF = DATE_REF.DIMENSION_KEY
AND TVT_SMIN.TVT_ORIGIN = TVT_AVG_FF_TT.ORIGIN
AND TVT_SMIN.TVT_DESTINATION = TVT_AVG_FF_TT.DESTINATION
AND TVT_SMIN.TVT_ORIGIN = TVT_AVG_TT.ORIGIN
AND TVT_SMIN.TVT_DESTINATION = TVT_AVG_TT.DESTINATION
AND TVT_SMIN.DATE_REF = TVT_AVG_TT.DATE_REF
AND TVT_SMIN.TVT_ORIGIN = TVT_MAX_TT.TVT_ORIGIN
AND TVT_SMIN.TVT_DESTINATION = TVT_MAX_TT.TVT_DESTINATION
AND TVT_SMIN.DATE_REF = TVT_MAX_TT.DATE_REF

GROUP BY DATE_REF.DAY, TVT_ORIGIN.ARCHIVE_REF, TVT_DESTINATION.ARCHIVE_REF,
TVT_AVG_FF_TT.FF_TIME,
TVT_AVG_TT.AVG_TT, TVT MAX_TT.TT, TVT MAX_TT.TIME, TVT AVG TT.AVG DELAY
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3 The STEWARD ETL Process

There are three modules in the Oracle Warehouse Builder related to the STEWARD ETL
process: mappings, process flows and schedules.

3.1 Mappings

Mappings are defined in the Oracle Warehouse Builder as a series of operations that extract data
from sources, transform it, and load it into targets. In STEWARD, these mappings are confined
to the data loading from the external files to STEWARD database. Fifteen mappings are defined
in the STEWARD system. All the mappings except the DATE_REF_MAP have the same
architecture: Mapping from the external files to dimension and fact tables. In case of
DATE_REF_MAP, the mapping was generated automatically using the time wizard for
dimensional tables.

Mappings for the dimension tables:
DATE_REF_MAP
TIME_REF_MAP
LOAD_TSS_STATION
LOAD_TVT_LINK
LOAD_TVT_ORIGIN

LOAD _TVT_DESTINATION

Mappings for the fact tables:
LOADING_TSS 5MIN
LOADING_TSS_15MIN
LOADING_TSS 1HR
LOADING_TSS 5MIN_LANE
LOADING_TSS 15MIN_LANE
LOADING_TSS 1HR_LANE
LOADING_TVT _5MIN
LOADING_TVT_15MIN
LOADING_TVT_1HR

Figure E-1 shows a simple example of STEWARD mapping. The external file (tss-
15min_data.csv) is shown as the Oracle external table and treated as the table (TSS_15MIN_EX).
The first column in the external table (DATEZ1) is transformed using expression utility. In this
case, the column type is changed from VARCHAR?2 to DATE with the format changes
(MM/DD/YYYY' =2 “YYYYMMDD"). All the columns in the external file are mapped to fact
table with appropriate data conversion.

The following PL/SQL code resides within the EXPRESSION_0 utility.

>> TO_NUMBER(TO_CHAR(TO_DATE(INGRP1.DATE1, *MM/DD/YYYY*"),"YYYYMMDD"), *99999999")
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Figure E- 1: STEWARD mapping example — LOAD_TSS_15MIN

3.2 Process flows

Process flows are used to execute the STEWARD ETL process. Process flows can execute the
external program and can be executable manually or in a batch job by scheduler. In STEWARD,
the transform process is developed using an external program (SunETLUTtility), which is
executed from this module.

There are six main process flows and nine sub-procedures defined in STEWARD. The six main

process flows can be categorized into Stagel through Stage 4. The details of each stage are as
follows:
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3.2.1 Stage 1: Pre-transformation

/MUVE_TVT_F\LES\

T

ED R "j
STARTH FORK \ /END_SUCCESS

MOVE_TSS_FILES

Figure E- 2: STEWARD process flow — Stagel Pre-transformation

As shown in Figure E-2, the input data files from SunETLULtility are moved from the predefined
location (K:\District_Data\District2\TSS_DATA or K:\District_Data\District2\TVT_DATA) to
the SunETLUtility input data folder (C:\Program Files\TRC\SunETLUTtility\ToConvert). One
batch program (Move2SunETLUtilityFolder.bat) is executed for this stage.

3.2.2 Stage 2: Transformation

ED" E% > > m“j

STARTH CHECK_FILES{@ MANUAL EHD_WARHNING

e

”j

Figure E- 3: STEWARD process flow — Stage2 Transformation
As shown in Figure E-3, the SUnETLUtility is executed to transform the input data files to the
STEWARD input data format. The execution time of this process depends on number of input

files, its contents and host computer. The execution time estimation might be needed for the
scheduler operations. One program (SunETLULtility) is executed for this stage.
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3.2.3 Stage 3: Pre-loading
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Figure E- 4: STEWARD process flow — Stage3 Pre-loading

As shown in Figure E-4, the outputs of SunETLULtility are determined from its file name and
moved to the STEWARD loading folders. The default output folder is
c:\progra~1\TRC\SunETLUTtility and the target data folders for data loading are as follows:

C:\Steward\TSS_STATION_DATA\TSS 5MIN_Data
C:\Steward\TSS_STATION_DATA\TSS 15MIN_Data
C:\Steward\TSS_STATION_DATA\TSS 1Hr Data
C:\Steward\TSS_LANE_DATA\TSS 5MIN_Data
C:\Steward\TSS_LANE_DATA\TSS 15MIN_Data
C:\Steward\TSS_LANE_DATA\TSS_1Hr Data
C:\Steward\TVT_DATA\TVT_5MIN_Data
C:\Steward\TVT_DATA\TVT_15MIN_Data
C:\Steward\TVT_DATA\TVT _1Hr_ Data

One program (Move2StewardFolder.exe) is executed for this stage

3.2.4 Stage 4: Loading

As shown in Figure E-5, there are three main process flows at this stage. These are for TSS
station data, TSS lane data and TVT data. Each main process includes three sub-process flows
for 5min, 15min and 1hr data loading. The name of each process is as follows:

- STAGE4_LOADG_TSS

- STAGE4_LOADG_TSS_LANE

- STAGE4_LOADG_TVT
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Figure E- 5: STEWARD process flow — Stage4 Loading
Nine sub process flows are defined as follows:

-LOADING_TSS_5MIN
-LOADING_TSS_15MIN
-LOADING_TSS_1HR
-LOADING_TSS_5MIN_LANE
-LOADING_TSS_15MIN_LANE
-LOADING_TSS_1HR_LANE
-LOADING_TVT_5MIN
-LOADING_TVT_15MIN
-LOADING_TVT_1HR

As shown in Figure E-6, each process load one type of files to Steward system.
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Figure E- 6: STEWARD process flow — Substage Loading_TSS_15MIN
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One program (PrepareFileLoading.exe) is executed for this stage

3.3 Schedules

The STEWARD operator can use the scheduler to run the STEWARD process flows at a
predetermined time. The details of how to use the scheduler are described in Appendix C to the
STEWARD Final Report.

4 STEWARD Web Interface

The STEWARD web program was developed to support the general user interface. It
communicates with the STEWARD database to retrieve the traffic data and generates the reports.
It is developed on Microsoft Internet Information Services (11S) 5.1 using Active Server Pages
(ASP) and JavaScript.

4.1 Program Architecture

Web user can access the STEWARD web program as the tree architecture. The site map is
shown in Figure E-7.

® travel_time_data
steward ol
D e | @ s | & TSS_ETL Repors

—®& performance_and_LOS_report |
—@ station_lane_volume_and_distribution ]
m

—®& effective_detector_length |

@ maps | @ TSS Detector Map |
i TVT Detector Map |

Figure E- 7: STEWARD web architecture
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4.2 STEWARD Web Implementation

The STEWARD web program has one main folder and six sub folders. The main folder includes
the program main page and resource pages. The Index_main folder includes subfolders for
District data and reports. The WebFiles and Files folders include SunETLUtility output and
STEWARD web report outputs. Other folders (images, common and css) folders include utility
files used in the STEWARD web program. The details are described in the following Table E-41.

Table E- 41: Directory architecture of STEWARD web program

Folder name Descriptions

wwwroot\steward Includes STEWARD main page and three sub
pages (STEWARD Overview, Resources and
Contact Info)

~\WebFiles Includes the linked contents for the Resources
page

~\files Includes CSV files generated from the district
data and reports

~\index_main Includes subfolders for each reports

~\files\volume_data

Includes asp files for volume data

~\files\travel_time_data

Includes asp files for travel time data

~\files\TSS_ETL_Reports

Includes asp files for TSS ETL Reports

~\files\VVolume_Map

Includes asp files for Volume Map and 1/0
Balance

~\files\performance_and LOS _report

Includes asp files for Performance Measure and
LOS

~\files\system_lane_volume

Includes asp files for
System Lane Volume

~\files\station_lane_volume_and_distribution

Includes asp files for Station Lane VVolume Map
and Distribution

~\files\day_flow

Includes asp files for Day Flow

~\files\max_flow

Includes asp files for Max Flow

~\files\effective_detector_length

Includes asp files for Effective Detector Length

~\files\TVT_ETL_Reports

Includes asp files for
TVT ETL Reports

~\files\tvt_max_delay

Includes asp files for TVT Max Delay

~\files\tvt_max_tt

Includes asp files for TVT Max Travel Time

~\files\csv_reports

Includes asp files for CVS Reports

~\files\TSS_REPORTS
~\files\TVT_REPORTS

Includes log files from the SunETLUtility for the
TSS/TVT ETL Reports.

~\css
~\common

Utility files for STEWARD web programs
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Statewide Traffic Engineering Warehouse for Regionally Archived Data (STEWARD)

1 Introduction

Several software products were produced to support the development and operation of
STEWARD. All products developed in connection with this project are delivered as a part of the
final report. Their documentation is incorporated into this appendix. The program and data files
are included on the supplemental CD of Appendix G: The items that fall into this category
include:

e ETL Utility Program: The ETL utility performs the first steps of the extraction,
transformation and loading (ETL) process by which daily archive data from SunGuide
traffic management centers (TMCs) is acquired and transformed into the STEWARD
database format. It was developed for use at the STEWARD location by personnel
responsible for loading archive data into the STEWARD database. This documentation is
provided in Section 2 of this Appendix.

e TSSBuilder: A utility that reads the raw data from a SunGuide archive over several days
and constructs a list of all of the stations and lanes that have reported volume, speed and
occupancy data. This program, which is described in Section 3 of this Appendix, performs
the first step in configuring the STEWARD facility data for a SunGuide TMC. The
documentation for this program has been incorporated into the workshop material.

e Internal Utility Programs: The Oracle Warehouse Builder has several limitations with
respect to the ETL process. To work around these limitations, several utility programs have
been developed to give STEWARD the required flexibility and expandability. These
utilities are described in Section 4 of this Appendix.

e SIMTMC: A utility that uses a microscopic traffic simulation model to emulate a freeway
traffic management center. This program, which is described in Section 5 of this Appendix,
creates input data files for the FRESIM freeway simulation model and creates data archive
files in the prescribed SunGuide format. It was originally developed for testing the
STEWARD database before the actual data became available. It could be useful in the
future for general simulation of a SunGuide TMC.

e MPConverter: A set of milepost converter routines required to convert milepost information
to coordinates and vice versa. This product, which is described in Section 6 of this
Appendix, will be useful for configuring the facility metadata for additional TMCs to be
brought into STEWARD.

These programs were all developed for project purposes. Their documentation is adequate for

these purposes; however they are not supportable at a level that would make them suitable for
widespread distribution.

Software Utilities Documentation Page F-1
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2 ETL Utility Program

2.1 Purpose

The ETL utility performs the first steps of the ETL process by which daily archive data from
SunGuide TMCs is acquired and transformed into the STEWARD database format. It was
developed for use at the STEWARD location by personnel responsible for loading archive data
into the STEWARD database. This documentation is provided primarily for those personnel.

2.2 Concept of Operations

An overview of the ETL Utility data flow is presented in Figure F-1. There are two inputs and
four outputs associated with this program. The inputs are described as follows:

2.2.1 Raw SunGuide Archive Data

The raw SunGuide archive data obtained daily from the SunGuide TMC. The method of
acquisition may vary among districts. The important point is that the raw archive data must exist
in a specified folder (see the section on file locations). The SunGuide file naming convention for
archive data files is:

e TSS-mmddyyyy- - 1.dat for TSS archive files

e TVT-mmddyyyy-1.dat for TVT archive files

Each TSS archive file contains multiple records with the following fields:
e timestamp

detector _id

lane_id

speed

volume
e occupancy

Each TSS record covers 20 seconds of operation for one lane

Each TSS archive file contains multiple records with the following fields:
e timestamp
e travel link id
e travel time

Each TVT record covers 60 seconds of operation for one travel time link

2.2.2 Facility Description Spreadsheets

The configuration of the facility data is described in Appendix A to the STEWARD Final
Report. The purpose of the facility description data is to relate the identifiers in the raw archive
data to the geometrics and geography of the facility monitored by the TMC The complete facility
description is described in an Excel workbook containing three spreadsheets:

e General facility data

e Detector station data

e Detector lane data
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Figure F-1: ETL Utility data flow
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The outputs of the ETL Utility include:

2.2.3 Daily Reports

Diagnostic reports are generated to indicate the health of the detector and communications
system. The diagnostic information produced by the conversion process is presented in some
detail in the daily report. This report identifies the actual stations, ramps and lanes represented in
the diagnostic summary. The daily report will be useful in assessing the day- to day detector
maintenance and service requirements. A sample of the Daily Report is shown in Figure F-2.

00:00:39 RTMS 95N006: Ramp R95N006_01Ramp_01 is not in the TSS Map.

00:00:39 RTMS 95N024: Lane R95N024_05LaneS-02 is not in the TSS Map.

Offline Station # 1 : RTMS 95N001, I-95 NB at Forest St

Offline Lane: RO95N001_0l1Lane_01 at RTMS 95N001, I-95 NB at Forest St

Offline Lane: R95N001_02Lane_02 at RTMS 95N001, I-95 NB at Forest St

Offline Lane: R95N001_03Lane_03 at RTMS 95N001, I-95 NB at Forest St

Offline Lane: RO95N001_04Lane_04 at RTMS 95N001, I-95 NB at Forest St

Offline Station # 2 : RTMS 95N002, |I-95 SB at Forest St

Offline Lane: R95N002_01Lane_01 at RTMS 95N002, I-95 SB at Forest St

Offline Lane: R95N002_02Lane_02 at RTMS 95N002, I-95 SB at Forest St

Offline Lane: R95N002_03Lane_03 at RTMS 95N002, |-95 SB at Forest St

Offline Lane: R95N002_04Lane_04 at RTMS 95N002, I-95 SB at Forest St

Offline Lane: R95N002_05Lane_05 at RTMS 95N002, I-95 SB at Forest St

Null Ramp: R95N014A_01Ramp_01 at# 14 , RTMS 95N014, I-95 NB Exit to MLK Blvd

Null Ramp: R95N022A_01Ramp_01 at # 22 , RTMS 95N022, |-95 NB Exit to Lem Turner Blvd

Null Lane: R95N024_05LaneS_02 at # 24 , RTMS 95N024, |1-95 NB Entrance from Lem Turner Blvd
Null Ramp: R95S054A_01Ramp_01 at # 104 , RTMS 95S054, 1-95 SB Entrance from Baymeadows Rd
Null Ramp: R95S054A_02Ramp_02 at # 104 , RTMS 95S054, 1-95 SB Entrance from Baymeadows Rd

Conversion Summary for D2_TSS-02152006-1

From 00:00:39

To 23:59:39

Elapsed Time 1440

Null Intervals 0

Orphan Stations 0
Lanes 1
Ramps 1

Null Stations 0
Lanes 1
Ramps 4

Offline Stations 2
Lanes 9
Ramps O

Max flow rate 5400

at 5400
No. > 2400vph 8098

Fiaure F-2. Sample report for daily TSS file conversion

2.2.4 History Log (CSV Format)

The diagnostic summary produced by the conversion process is appended to the conversion log
each time the conversion is performed. By this process, the conversion log presents a history of
all of the daily conversions and their diagnostic summary information.

2.2.5 Grouped Data Summaries by Lane (CSV Format)

The lane-specific records in the 1 minute converted data files are grouped into 5, 15 and 60
minute summaries with the same format. These files were produced to support detailed analysis
of the data from each lane. Their main purpose is to provide an intermediate step to the
aggregation of data by station. As an end product, their eventual role in STEWARD is likely to
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be limited to supporting research where lane-by lane data must be available. These summaries
are not loaded into the STEWARD database because of their limited value to the end user. They
are instead retained in CD or DVD storage to support subsequent requests.

2.2.6 Grouped Data Summaries by Station (CSV Format)

The station-based summaries are produced from the lane-based summaries for loading into the
STEWARD database. These summaries are much more compact and useful because the
performance measures to be reported apply to the detection stations as a whole and not to the
individual lanes. The individual lane data does not appear in the STEWARD database. The only
lane-related item in the data base is a measure called “lane balance,” defined as the ratio of the
highest to the lowest lane volume at any station.

2.3 Loading the STEWARD Database

The data from the station-based group files produced by the ETL Utility must be loaded into the
STEWARD database. The method by which this step is accomplished is documented in
Appendix C of the STEWARD Final Report.

2.4 File Locations

The ETL Utility program expects and/or produces files in the following folders. All of the
folders listed except for the program folder must be created as subfolders of the program folder.
e Program Folder
O Program
0 Metadata File (TSSMetadata-D2.csv)
o0 Lastaction.txt: Used to save and restore the screen parameters from the last action
to minimize reentry and editing.

e “FacilityData” Folder
This folder must contain all of the facility data files as Excel workbooks. The facility
data requirements are explained in detail in Appendix A of the STEWARD Final Report.

e “CountData” Folder
This folder contains traffic count files in the FDOT Central and District office formats
created by the ETL Utility. Requirements for setting up the configuration for traffic
count files are given in Appendix A to the STEWARD Final Report.

e “ToConvert” Folder
The Raw SunGuide TSS and TVT data files from the district TMCs must be placed in
this folder

e “ConvertedData” Folder
ETL Utility writes three types of files to this folder during the conversion process:
o0 Converted data files
o Daily conversion reports (TXT format)
o Conversion history, 1 record per day (CSV)
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e “GroupData” Folder
ETLULtility writes the following files into this folder
o0 Lane based grouped data files for 5, 15 and 60 minute intervals (same format as
converted files except for time stamp)
o Station-based grouped data files for 5, 15 and 60 minute intervals, in the format
required by the STEWARD database

2.5 Operation
When the program is run, the main screen appears as shown in Figure F-3.

Archive Data Conversion —Source TMC
Files Available for Conversion [Click to Refresh) | I L EI
155-05242007-1.dat Load Facilty Data |
ViewTss | ViewTvr |

— Conversion History

View TSS | Reset TSS I

View VT | ResetTvr | I

Convert Files

Exit

— Skip for Testing
[~ Conversion [ Checking I~ Grouping [~ Generate District Counts

Finished data loading. y

Ly

Figure F-3: ETL Utility main screen

2.5.1 “Archive Data Conversion” Frame

All of the files in the “To Convert” folder are shown in the “Archive Data Conversion” list box.
Remember, it is up to the user to ensure that the files to be converted are placed in the “To
Convert” folder before conversion and removed to some other location after the conversion has
been completed. You may click the box above this list to refresh the list after you have made
changes.

2.5.2 Source TMC Frame

The drop down list in the “Source TMC” frame will display all of the TMCs for which facility
data files exist in the “FacilityData” folder. The facility data for the chosen TMC will be applied
to the archive data files to carry out the transformation to the STEWARD database format.
Command buttons in this frame may be used to load and view the facility configuration data.
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2.5.3 Conversion History Frame
This frame contains command buttons that let you view and reset the conversion history files.

2.5.4 Converting files

Clicking the “Convert Files” button will initiate the conversion of all of the archive data in the
“ToConvert” folder into the STEWARD database format. Conversion history and daily report
files will be created as a part of this process.

2.6 Generating District Counts

If you select the “Generate District Counts” check box, each day’s data will generate traffic
count files in the district planning office format for the count stations specified in the facility data
files.

2.7 Command Line Execution for the ETLULtility

The ETL Utility supports command line execution to support the loading process in the Oracle
Warehouse Builder. Command line parameters specify the district number, input directory and
output directory. The input directory indicates the directory that includes the ToConvert and
FacilityData folders for input data files and facility data files. The output directory indicates the
directory that includes the ConvertedData and GroupData for converted and aggregated output
data files.

The calling syntax is:
>> SunETLUtility /d"argl” /i"arg2” /0"arg3”
The arguments are:
e argl: District name
e arg2: Input directory path and name
e arg3: Output directory path and name

Example:
>> SunETLUtility /d”D2” /i”c:\progra~1\trc\SunETLUtility” /o”c:\progra~1\trc\SunETLUtility”

2.8 Additional Guidance

A couple of points worth remembering:

1. The archive file conversion handles many megabytes of data. This process is time
consuming and is best carried out in an unattended mode (e.g., overnight)

2. The SunGuide system does not distinguish between districts in the naming of archive
files. On a given date, each district will produce an archive file that cannot be
distinguished by its name from other districts. If you are processing files from multiple
districts, careful attention must be given to separating the individual files.
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3 TSS Builder Utility

The TSS Builder utility creates the list of TSS stations and lanes from sample TSS archive files.
It generates the station data and lane data spreadsheets required for processing the daily archive
data and transforming the records to the STEWARD database format.

3.1 Data Flow Overview

An overview of the TSS Builder data flow is presented in Figure F-4. The program reads a series
of SunGuide archive data files from several days and creates a list of all stations and lanes that
have reported archive data. When the station and lane lists have been created, they are
transformed into the corresponding station and lane data spreadsheets with blank fields for the
data that must be added later. The complete process for configuring the TSS facility data for
STEWARD is presented in Appendix A of the STEWARD Final Report.

The remaining steps in the process described above must be completed by adding the required
data from the district inventory records. Each district now maintains its own inventory in a
different format. In some cases, it will be possible to merge the data from the inventory to the
station and lane data spreadsheets; however some manual data entry will likely be required.

3.2 File Locations

All data are read from and written to the “DATA?” folder, which must be created as a subfolder in
the program folder.

3.3 Program Operation

When the program is run, the main screen appears as shown in Figure F-5. There are three
frames on this screen:

1. The District Information Frame lets you select the district and load any station and lane
lists that have been created previously. Each time you process more archive files, the list
is expanded cumulatively to represent all of the stations and lanes that have reported data
at any time. You may also reset the detector list to begin a new list. Another command
button will display the district inventory spreadsheet if one exists. If a district
spreadsheet is available it must be placed in the “DATA” folder as a comma-delimited
file with the name “TSSInventory-Dn.csv,” where “n” is the district number.

2. The “Build Detector Lists” frame displays the number of stations and lanes in the current
lists. It lets you specify the name of an archive file to read or you may choose to have
multiple archive files read from a text file list. The file names are specified simply by
date (mmddyyyy). If afile list is supplied, it must be placed in the “DATA” folder with
the name “FILELIST.TXT.” A command button in this frame lets you edit the file list.
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Figure F-4: TSS Builder data flow overview
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The “Add TSS Detectors” command button will initiate the process of reading the
archive files and appending any new stations or lanes to their respective lists. It will also
generate a log showing what new information was added. Command buttons are also
provided for viewing and resetting the log.

3. The “Create Master Station Data” and “Create Master Lane Data” frames have command
buttons that initiate the conversion of the station and lane lists developed previously to
the format of the corresponding station and lane data spreadsheets with blank fields for
the data that must be added later. Command buttons are also provided to view and reset
these data files, which are written in comma delimited (CSV) format.

. SunGuide TSS Facility Configuration Wizard ¥Yersion 1.01 oy ]
— District Information
- Help |
District I 5 | Load detectar list I Fieset detector list | Wiew |rventarny |
Exit |

— Build Detector Lists

Ma. of stations |159 Ve iliiam i | Mo, of lahes |3?5 Wi lang list |

& From one file: | 05302007 € From all files in the file list Add TS detectars |
EdiFielst | Viewlog | Resatlog |
— Create kazter Station Data Create Master Lane Data

WiewStation Report |

Create Lane Data | Yiew Lane Data |

Create Station Data |

Wiew Station Data |

Figure F-5: TSS Builder main screen
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4 Internal Utility Programs

The Oracle Warehouse Builder has several limitations for the support of the ETL process. For
example, the Oracle Warehouse Builder loads CSV files with predefined names only. But in
general, the input data files each have unique names from their data origin. To resolve these
kinds of problems, several utility programs have been developed to give STEWARD the required
flexibility and expandability.

4.1 Utility Program: Move2SunETLUtilityFolder.bat

This program is used for the Stagel protransforma process to move raw data files from each
district to the SunETLULtility input folder. The calling syntax is:

>> Move2SunETLUtilityFolder argl
Where argl: raw data file name with full directory path.

Example:
>> c:\steward\scripts\ Move2SunETLUtilityFolder.bat K:\District_Data\District-2\TSS_DATA\*.dat

4.2 Utility Program: Move2StewardFolder.exe

This program moves files in the GroupData folder in the ETL Utility to the STEWARD
database input folders. This program parses the file name in the SunETLUTtility\GroupData
folder and distributes files to the TSS_ STATION_DATA, TSS LANE_DATA, and TVT_DATA
folders.

The calling syntax is:
>> Move2StewardFolder.exe argl arg2

The Command line arguments are:
e argl: data folders where SunETLUTtility program is installed.
e arg2: data folder which includes TSS_STATION_DATA, TSS_LANE_DATA,
and TVT_DATA folders

Example:
>> C:\Steward\Scripts\Move2StewardFolder.exe C:\Progra~1\TRC\SunETLUutility C:\Steward

4.3 Utility Program: PrepareFileLoading.exe

The Oracle Data Warehouse requires a fixed file name for the external data file. Therefore, the
data files from SunGuide need to be modified to the predefined file name. This program is
designed to support this input procedure. Every time the program is executed, it deletes the
default input data file and renames one of the input data files to the default input data file.
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The calling syntax is:

>> PrepareFileLoading argl arg2

The arguments are:
e argl: data folders where Oracle warehouse builder input data file is located
e arg2: predefined file name which Oracle warehouse builder use for data loading

Example:
>> c:\steward\scripts\PrepareFileLoading.exe c:\steward\TVT_DATA\tvt_15min_data tvt-
15min_data.csv
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5 SunGuide TMC Data Archiving Subsystem Simulator
(SIMTMC)

SImTMC uses a microscopic traffic simulation model to emulate a SunGuide freeway traffic
management center. The program consists of a preprocessor that creates input data files for the
FRESIM freeway simulation model and a postprocessor that reads the output files, extracts the
required data and creates data archive files in the prescribed SunGuide format. It serves two
purposes in the CDW development process:

1. It makes data available immediately for CDW development. The data archiving system
and communications infrastructure for data transmission have not yet been established
and it is not know at this time when or how the CDW will start receiving data from
RTMCs.

2. It provides a level of controllability in the data that will be useful for the development of
a data quality assurance process in the CDW.

5.1 SunGuide Data Archive Files
The following requirements apply to each of the SunGuide data archive files:

1. Format shall be in comma separated values (CSV) that can be converted to fixed field
length data by the FDOT.
Archive files shall contain 24 hours of data (midnight to midnight).
The location of the archive files shall be configurable.
4. The archive file name shall be in the following format: <subsystem name>-<date>-<log
interval> Where:
e <subsystem> acronym for subsystem (e.g. TSS, or RWIS)
e <date> is the date in MMDDYYYY format
e <log interval> is in an integer in the range of 1 min to 60 min.
5. The first line (header line) of each data file shall contain comma separated descriptive
names for the detailed data to be logged.
6. Each detail line of the archive file shall contain comma separated fields.
Eight types of archive data are described in the SRS Document. Three of the data types may be
produced by a microscopic traffic simulation model that simulates the operation of a freeway
under TMC control. The file formats for these archives are as follows:

wn

5.1.1 Incident Archives

For each SunGuide incident records the following data (1 incident per record):
Timestamp (HH:MM:SS 24 hour format)

Incident ID

User

Event details

History of event

5.1.2 Detector Data archives
Each TSS detector records the following data (1 time slice per record):
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e Timestamp (HH:MM:SS 24 hour format) (Presumed to indicate the beginning of the
period)

Detector identifier

Speed (MPH, range 0 to 65535,in 1 MPH increments) [if not available set to 65535]
Occupancy (0 to 65535 % in 0.1% increments) [if not available set to 65535]
Volume (raw counts, 0 to 65535) [if not available set to 65535]

5.1.3 Travel Time Archives
Each travel time link defined records the following data (1 time slice per record):
e Timestamp (HH:MM:SS 24 hour format)
e Travel time link identifier
e Travel time (in minutes)
e Link status (ASCII: "in service" or "failed")

5.2 SimTMC Operation

Each TSS detector is represented by an entry in the detector list. The detector is assumed to be
located at the downstream end of the link. Some control over detector placement may be
accomplished by inserting nodes in the middle of physical links.

The program modules, data files and data flow are illustrated in Figure F-6.
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Figure F-6: SImTMC modules, data files and data flow.
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5.3 SimTMC Components
The following SimTMC program modules are represented in Figure F-6.

5.3.1 Detector List generator
The detector list generator is a part of the postprocessor. It reads the input data file (TRF) and
generates a list of links from the Record Type 19 entries. The parameters in the detector list
include

e The upstream node of the link containing the detector

e The downstream node of the link containing the detector

e Length of the link

e The type of link (Mainline or Ramp)

e The number of through lanes on the link

The detector list is stored in a TXT file that may be edited using the Windows Notepad. The
main reasons for editing are to eliminate links for which detectors are not desired and to insert
detector ID numbers. If no detector ID numbers are inserted, the program will number the
detectors consecutively as the links are read.

5.3.2 Data Archive Extractor

The data archive extractor is also a part of the postprocessor. The module reads the detector list
and the FRESIM output file and creates the required CSV files in the SunGuide format. There
are three archive files:

1. The TSS Archive
This file contains volume, speed and occupancy for each of the detectors for each time interval.
Volume, speed and occupancy are computed as follows (i = interval number):

¢ Volume(i) = (Cumulative vehicle output(i) - Cumulative vehicle output (i-1)

e VehicleMiles(i) = Cumulative VehicleMiles(i) - Cumulative VehicleMiles(i-1)

¢ VehicleMin(i) = Cumulative VehicleMin(i) - Cumulative VehicleMin(i-1)

e Speed(i) =60 * VehicleMiles(i) / VehicleMin(i)

e Density(i) = Volume(i) / Speed(i)

e The percent occupancy is given by the probability that a vehicle will be on top of the
detector at any point in time. This is computed as (effective detector length, L) / (Vehicle
Spacing, S) L is assumed as 30 ft. (20 ft for the vehicle and 10 ft for the loop). S is
computed as (5280 / Density) * Number of lanes covered by the detector.

This Scheme seems to give reasonable numbers. Very short links with very low volumes can

cause problems because of the roundoff of cumulative veh-miles and veh-mins to 1 decimal
place in the FRESIM output file.
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2. The Travel Time Archive

This file contains travel times for each of the detectors for each time interval. The travel
times are extracted directly from the FRESIM output file. One data item in this file is the
Link status (ASCII: "in service™ or "failed™"). We are not certain what this means and more
discussion will be required to determine how to treat it.

3. The Incident Archive

Incidents are described in FRESIM in terms of eight parameters discussed later in connection
with the Incident Generator Module. The SunGuide archive format contains a file referred to
simply as “event details.” Some further discussion will be required on how the RTMC
operators plan to treat this item.

5.3.3 Traffic Volume Generator

This module creates an input data (TRF) file for a 24 hour day given a valid TRF file and a set of
specifications indicating how the volumes should vary. Volumes will be randomized around the
base volumes plus a bias factor that will apply to the whole day. This module is now under
development.

534

Incident Generator

This module adds incidents to the TRF file. FRESIM incidents are specified on Record Type 29
of the TRF file in terms of:

1.

o

~

The incident code and its effect for each lane
e 0 = Normal speed
e 1 = Traffic capacity reduced by the rubberneck factor at the point of the incident
e 2 = Blockage at point of incident

The longitudinal location of the upstream end of the incident from the upstream node. It
must be less than the link length.

The length of the roadway affected by the incident. This value must be greater than zero.
The affected length can exceed the length of the link.

The time of onset of the incident (in seconds). Time is measured from the start of the
simulation. For a blockage incident, a value of zero will place the blockage at the
beginning of the initialization period. This value must be less than the length of the
simulation.

The duration of the incident (in seconds). It must be greater than zero.

The rubberneck factor (as a percentage). This value must be greater than zero if the
incident code is one. The rubberneck factor (in a percentage) represents the reduction in
capacity at the point of the incident for vehicles that are in lanes that have an incident
code of one.

The location of the upstream warning sign for blockage incidents.

The location (upstream of the incident) at which vehicles will respond to the blockage by
attempting to lane-change away from the lane(s) affected by the blockage. This capability
was designed to reflect the fact that signs are usually placed on the roadway to warn
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motorists that a work zone is ahead and to indicate which lanes are affected. The warning
sign might be placed even further upstream from the blockage if the work zone is a long-
term situation and if it is believed that motorists respond to it even before they reach the
warning sign. This field should be set to a small value (a few feet) for non-recurring
incidents because motorists usually cannot respond to them until they see the blockages.
A blank or zero results in the default value being used.

Incidents will be added to the TRF files with some randomization of these parameters. This
module is under development.

5.4 Sample TSS Archive File

Figure F-7 presents a sample TSS archive file conforming to the SunGuide archive file
specification. The file is named “TSS-08292005-30.csv”, as prescribed in this specification.
The log interval is 30 seconds. Two consecutive intervals are represented for a system of eleven
detectors.

Time, Detector, Speed, Volume, Occupancy
07:00:30, 1, 63, 44,15.9
07:00:30, 2, 63, 42,15.1
07:00:30, 7, 60, 3,34
07:00:30, 3, 59, 43,16.6
07:00:30, 4, 62, 36, 13.2
07:00:30, 9, 60, 9,10.2
07:00:30, 5, 62, 44, 16.
07:00:30, 6, 62, 26,95
07:00:30, 11, 57, 18,10.7
07:00:30, 10, 67, 7,3.6
07:00:30, 8, 0, 1,0.0
07:01:00, 1, 63, 45, 16.3
07:01:00, 2, 60, 41,155
07:01:00, 7, 60, 6,6.8
07:01:00, 3, 62, 43,15.8
07:01:00, 4, 62, 32,11.7
07:01:00, 9, 64, 13,138
07:01:00, 5, 61, 40, 14.8
07:01:00, 6, 64, 19,6.7
07:01:00, 11, 54, 20,12.7
07:01:00, 10, 60, 8,45
07:.01:00, 8, 30, 3,6.8

Figure F-7: Portion of a sample TSS archive file
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5.5 SimTMC Data Preparation Wizard

The main screen display for the SImMTMC data preparation wizard is shown in Figure F-8. Four
separate steps are included in the process:

1. Create link list files from TRF files: A valid TRF file name (Base TRF File) must be
given to initiate this step. The wizard reads this file and generates a list of detector links
and input links for use in the next step.

2. Make SImTMC Input file: This step reads the base TRF file and both of the link list files
to create a multi-period TRF file that simulates the freeway over the specified time
periods. The default time periods are:

0700-0930

0930-1200

1200-1430

1430-1630

16-30-1900

1900-2130

2130-2400

These time periods are established on the FRRSIM input record . Incidents are

randomized and 1 to 3 incidents are added on the FRESIM RT29. One of the limitations

of FRESIM is that the field representing the time of the incident is limited to four
columns. This imposes a limit of 9999 seconds (i.e., less than three hours) from the
beginning of the simulation. This is an unfortunate limitation for long term simulations.

It is also an unnecessary limitation considering all of the free space on the RT29 format.

3. Run FRESIM: FRESIM must be run to produce an output file (OUT) from the SimTMC
input file. In the current version this is an external step.

4. Create Archive files: The three archive files described above are created by reading the
specified FRESIM output file, extracting the data and generating the comma-delimited
text files in the proper format.

Each of the steps may be executed by clicking the corresponding box. The comma delimited
archive files may be displayed by clicking their associated buttons.
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Figure F-8: SImTMC Data Preparation Wizard screen display
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6 Milepost Converter Program

This program converts between State mileposts, RCI Roadway mileposts on 1-95 and
latitude/longitude coordinates. Conversion in both directions (i.e, mileposts to coordinates and
coordinates to mileposts) is supported.

6.1 User Interface

The user interface screen is presented in Figure F-9. The user selects one of three input formats
by clicking the corresponding radio button for State milepost, RCl Roadway mile post or
latitude/longitude coordinates.

e State mileposts on 1-95 start from Miami to the Florida/Georgia state line (0 mile
~382.083mile).

e The RCI Roadway mileposts represent the relative milepost on each roadway. The
roadways are defined in Table F-1.

e Latitude/longitude data in decimal format are converted to milepost data.

e Calibration factor: For the latitude/longitude to milepost conversion, a “miles per
degree” factor is required. In Jacksonville, 1 degree in latitude is converted to 69.24
miles and 1 degree in longitude is converted to 59.82 miles. These values are used as
default for the program. In Miami, latitude factor remains the same but 1 degree in
longitude is converted to 62.47 miles.

e If the distance from the latitude/longitude location to 1-95 is larger than the specified
maximum, the distance field in Output Data frame will be displayed in a red font.

The conversion is initiated by clicking the Convert button and the results appear in the Output
Data frame.

6.2 Program Logic

The program uses reference tables for data conversion. These tables are generated from the
Florida roads map in the FDOT web site using the ArcGIS software. Each table represents the
location data for each roadway and is archived in the program directory with the roadway name
and “CSV” extension. These tables contain the state/roadway mileposts in 0.001mile (5.28ft)
resolution and their corresponding longitude/latitude data.

e State/roadway milepost to longitude/latitude conversion: The program looks up the
longitude/latitude data from the milepost table and returns its values.

e Latitude/longitude data to mileposts: The program calculates the distance from the input
latitude/longitude data to the latitude/longitude data in the reference tables. The
milepost with the shortest distance point in the reference tables will be presented as the
output. If the distance is larger than the maximum distance from the user input, the
distance field in the Output Data frame will be displayed in a red font.

e All of the milepost and coordinate data are calculated from the north bound direction of
1-95. Therefore, the location data from the south bound direction of 1-95 could include
minor calculation errors during the conversion by its nature. These errors appear to be
relatively small.
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Figure F-9: Milepost Converter user interface screen
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Table F-1: RCI Roadways on I-95 in Florida

Roadway ID Name County Length (mi) State Milepost
74160000 SR 9 (1-95) Nassau 12.226 369.857
72290000 SR-91-95 Duval(upper) 10.513 359.344
72020000 SR-91-95 Duval(mid) 10.593 348.751
72280000 SR 91-95 Duval(lower) 16.793 331.958
78080000 SR9;FLAG-DUVAL C.L. St.Johns 34.855 297.103
73001000 [-95(SR-9)VOL-STJOHN Flagler 18.729 278.374
79002000 SR9;BREVARD-FLAGLER Volusia 45.804 232.57
70225000 SR9;SR520 TO VOL.CO. Brevard (north) 31.19 201.38
70220000 SR9;IND.RIV.-SR520 Brevard (south) 41.503 159.877
88081000 SR 9 (I-95) Indian River 19.198 140.679
94001000 SR-91-95 St.Lucie 27.259 113.42
89095000 [-95/SR 9 Martin 24.835 88.585
93220000 [1-95/SR 9 Palm Beach 46.018 42.567
86070000 SR 9/INT 95 Broward 25.307 17.26
87270000 SR-9/SR9A/I-95 Miami-Dade 17.26 0

6.3 Program Verification

This program was verified from GPS field measurement data. Two points in VVolusia County
were used to verify the program results in quantitative detail.

Location 1: SB Entrance from I-4 to 1-95
- GPS measurement:
Latitude: 29.1557, Longitude: -81.07608333
- ArcGIS extimation:
Latitude: 29.15578, Longitude: -81.075998
- Distance between two data points: 40.51ft

Location 2: Crossing point of SR44 and 1-95
- GPS measurement:
Latitude: 29.01288333, Longitude: -80.98836667
- ArcGIS extimation:
Latitude: 29.01280312, Longitude: -80.98830365
- Distance between two data points: 35.44ft

Qualitative verification was also performed by inspection of the GPS and ArcGIS coordinates for
each milepost covering a 20 mile section of 1-95 in this area.
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