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1. Introduction

The Avail system enables transit agencies to automate severalimportant operational and maintenance
functions. When used as designed, the system provides data that agencies can use forreportingand
operationalimprovement.

This document helps users understand how datais generated by the Avail system and what that data
means. It helps to ensure that the data agencies receive from the Avail system is accurate, consistent,
and reliable. It will also help users understand how to use the Avail system forreporting and how the
FRITS projectteam works to ensure data reliability.

In addition, this documentanswersimportant questions such as:

] Where does my report data come from?

] How can this data be validated?

. What data should be used for official reporting to Pennsylvania Department of
Transportation (PennDOT) and the National Transit Database/Federal Transit Administration
(NTD/FTA)?

. What data should be used forinternal analysis and operationalimprovement?

This document has grown out of common questions, concerns, and misunderstandings experience d with
early FRITS implementations. Itis organized to address those common concernsand serve asa
reference point, nota comprehensive description of the entire Avail product. The following describes
the sectionsincluded herein and why you may want to consult each.

Table 1. Document Description

# SectionName Purpose

2 | Transit Data in High level description of data types (schedule, operational, reporting) and the
myAuvail flow of data validation/preparation. Good for orientation to the system.

3 | Technical Data More technical description of information flow between vehicle, backend,
Flow passengerinformation, and reporting. Good for understanding how physical

and virtual pieces of the system work together (buses, equipment, software,
networks, etc.).

4 | Important Data Describes types of ridership, mileage, and hours. There are multiple ways to
Categories measure each of these categories, and it’s important to understand the
differencesforaccurate reporting.
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‘ # Section Name Purpose

5 | Act44 Reporting @ The Fixed Route Performance Dashboard is a highly customizable tool. This
with myAuvail section describes how to use it to meetthe specificneeds of Act 44 reporting.

6 | FrequentlyUsed | Describesthe mostcommon, usefulreportsavailable in the system, including
Reports clarification about data sources and reportability of data.

7 | DataProcessfor | Explains howthe FRITS projectteam works with agencies to understand their
FRITS reportings needs and teach successfuluse of the system.
Implementation

A | Appendix: Charts that contain comprehensiveinformation on data source and timing for
Reports reportsin Datapoint and Business Intelligence.
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2. Transit Data in myAvail

There are four main components to the data flow in myAuvail:

] Schedule data that contains the details of the service that should be performed.
. Operational data that is collected by vehicles that are performingthe service.
. Data validation and preparation, in which APC and Ridership operational data is prepared

aftera day of service.
o Reporting data that is represented through reportsin the Business Intelligence (Bl)
reporting tool.

Data
Validation & Reporting
Preparation

Schedule Operational

Data Data

Togetherthese components enable agencies to seta baseline expectation (schedule data), observe
whatis happeningonthe road (operational data), validate that the data arriving from vehiclesis correct
(validation and preparation), and run useful reports pulling from the reporting data. The following
sections describe eachin more detail.

2.1. Schedule Data

Schedule data contains the details of the service that should be performed onthe street. It providesa
baseline expectation to which the actual service is compared. Itis the foundation of transit data in
myAuvail.

The user begins by creating schedule data in a scheduling application such as Optibus, HASTUS, or The
Master Scheduler (TMS). The process of creating schedule datarequires users to know every detail of
the schedule, including the exact latitude and longitude of every stop, the direction the vehicle
approachesthe stop, which stops are announced, when to start the announcement, what the headsign
should show, what fare should be charged, and which stops are timepoints. Runningtimes are also an
essentialcomponent of schedule data, defining stop-to-stop time and distance. The accuracy of this data
determines how successfulan agency will be at adhering to the scheduled service, and this will have a
direct result on the agency’s on-time performance.

Once the schedule is built in the scheduling application, it is exported from the scheduling application
and imported into myAvail. During the import process, myAvail checks and verifies that the schedule
informationis complete. If any errors are found, they must be resolved in the scheduling package, and
the processis repeated.
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Once the import is complete, the user must complete schedule datainformation via GeoTools in
myAvail. GeoTools is used to verify or assign trigger boxes, route traces, and announcements. The
schedule datais thenreadyto go live automatically on the publish date. At that point, it will be
published to the entire vehicle fleet.

. Trigger boxes are geo-fenced areas that define actions that occur when a vehicle entersa
specific location, such as the playing of announcements or changing of headsigns neara
specific stop.

. Route traces define the path between stops. They are often used as a visual guide to better
understand the service areafor a particular route.

. Publish date is the date (setin the scheduling application and verified in the Deploy tab)
when a specific schedule will go live.

. Service levels are categories of data that define which service should be performed on
which day. For example, an agency may have a weekday service leveland a weekend service
level, along with various holiday service levels. All may be active in myAvail simultaneously,

assigned to different days.

2.2. Operational Data

Operational data is information collected in real time from vehiclesin service. It combines schedule
information and Global Positioning System (GPS) data from the vehicle. GPSinformation is regularly
(once persecond) monitored by the MDT. This location-based information is an important component
of all operational data described here. By comparison with schedule data, it informs operators about
their schedule adherence and on-route status. It also enables dispatchers to monitor operations. Using
this data, operators and dispatchers can understand whatis happeningin real time and can react before
minor issues become serious problems. There are severalimportant types of operational data.

o Automatic Vehicle Location (AVL) data is captured when the vehicle is in operation and
indicates where the vehicle is (based on GPS) and whatit is doing. Informationincludes
vehicle location, speed, direction, operator, and service data (Block, Run, Route, Trip, Stop).

AVLdata reportsinclude:

e Location (lat/long) [GPS]

e Date/time [GPS]

e Direction of travel [GPS]

e Speed[GPS]

e Vehicle ID [schedule data]

e OperatorID [schedule data]
Route ID [schedule data]

e Run ID [schedule data]

e StopID [schedule data]
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e Block ID [schedule data]
e Trip ID [schedule data]
e Distance traveled [GPS odometer distance]

AVLreports occur when:

e Ignition changes state (vehicle on/off)

e Operatorlogs on to a specific run/block

e Maxtime interval since last communication (default 30 seconds) can be increased to
10 seconds (typically when bus is stationary, more frequentreporting when vehicle
in motion)

e Vehicle enters orexits a stop trigger box

e Operatorsends message to dispatch

e Operator puts vehicle in “manual announcement mode”, “out of service” or “Driver
off”
e Operatorlogs off

. Arrival reports data is captured whenever the vehicle enters the trigger box of a scheduled
stop. Arrival reports contain AVL data as well as arrival time.

o Stop reports (also called departure reports) data is captured wheneverthe vehicle exits the
trigger box of a scheduled stop. Stop reports contain AVLdata as well as arrival, departure,
dwell times, boards (APC data), alights (APC data), onboard numbers, and schedule
deviation (if a timepoint).

. Events are occurrences that may be important to monitor in real time. They appearin
myAvail in the Event, Communications, and Maintenance queues. Eventsinclude emergency
alarms, requeststotalk, late logon warnings, system error messages, and wheelchair lift
events, among many others. Distpatchers should actively monitor event queues.

o Farebox data differs depending on the fare solution used by the agency (see Section 4.1).
For an agency using GFl, the following data is collected:

e DriverID

e RunlID
Route/Trip ID

e FaresetID
FaresetInput

e Service level

e Vehicletimestamp

e Ridership/Cash count

An agency using the Avail fare screen will collect the data listed above as well as Stop ID,
Latitude, and Longitude.

10
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2.3. Data Validation and Preparation

At the end of the service day, as well as othertime intervals defined in the system configuration, datais
transmitted fromthe in-vehicle system to the myAvail database. Some data is immediately available for
reporting. APCand farebox data, however, go through a process that enables usersto process
exceptions and identify adjustments to ensure that all ridership data is assigned to the correct
categories. This data is keptin a holding tank until it is reviewed and available for reporting. The two
important components of data validation and preparation are exceptions and adjustments.

2.3.1. Exceptions

myAvail compares operational data to what was planned (schedule data). When these datachecks are
not passed, myAvail creates an exception. This allows users to correct and validate theirdata,
addressing anomalies that might be caused by issues like operators notlogging in or switching runs
correctly. The data checksinclude:

J Is the Trip ID valid for the Route ID?

] Is the Route ID valid for the Block ID?

J Is the Run ID valid for the Block ID?

. Is the Block/Route/Trip combination synchronous when compared to the active schedule?
. Is the Fareset D valid when comparedtothe route'ssetup?

. Is the Operator ID active in that user’s myAvailtab?

. Is the Vehicle ID active in the DataPoint Vehicle Info Screen?

The user validates or corrects this data through exceptions processing. Note that exceptions processing
adjuststhe schedule-related data (trip ID, Run ID, Block I1D) but does not affect the actual farebox and
APCridership data that was collected and stored through the myAvail system. (Exceptions processing
doesn’t change ridership numbers; it changes which runs and trips that ridership is assigned to.) When
this processis complete, all farebox and APC data is ready for system-wide reporting. Allow roughly
thirty minutes between processing exceptions and accessing thatinformation in reporting.

2.3.2. Adjustments

Adjustments are not identified automatically by the Avail system like exceptions are. Users create time
or distance adjustments manually when a service that was scheduled was not performed as planned. For

example:
. A bus breakdown that resulted in a partial or missed trip(s) reduces mileage for the day.
. Any service that was not scheduled but was performed, such as adding a tripper vehicle,

increases mileage for the day.

Adjustments are essential as they inform the Avail system that the agency needs to change the service
to deviate from what was originally scheduled. If adjustments aren’t entered as needed, your NTD
Actual Miles and Hours will not be accurate.

11
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2.4. Reporting

Once data has been validated and prepared, itis available for reporting. Using Business Intelligence and
DataPoint in myAvail, agencies can reference multiple pre-existing reports as well as create reports,
share reports, and setreports to be delivered automatically via email. myAvaildoes not limit an agency’s
ability to access their data, and full export capabilities enable data to be exported and shared in useful
and various formats.

Reportingis important for two reasons. First, it can be used for financial/governmental reporting
requirements, such as state or NTD reporting. Second, reports can be used to enhance operations by
measuring Key Performance Indicators (KPI).

When evaluatingthe numerous reports available in myAvail, it’s important to know which reportsto use
for which purposes, and which data each report relies on. See tables describing the purpose and source
of eachreportin Appendix A. For more detailed information on the most frequently used reports, see

Section 6.

12
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3. Technical Data Flow

Once users understand the categories of data in the myAuvail system, it is possible to understand the
technical flow of data between the vehicle and the backend reporting syste m. This understanding s
helpfulif you are troubleshooting the system.

3.1. Wi-Fi Download to/from Vehicle

When a vehicle in the garage or yard is turned on, it connects to an access point which provide s Wi-Fi
for the vehicle. The vehicle system then downloads updates including run files (schedule data),
announcements, and IVU firmware or configuration updates. Large files are downloaded only over Wi-Fi
(exceptin special circumstances) to save on cellular data.

When a vehicle returns from service and is in Wi-Fi range, video from the camera system can be
automatically downloaded to the backend.

3.2. Vehicle to Cloud Backend

To ensure correct flow of data from the vehicle, the operator must log on before departing the garage.
When the vehicle departs the garage:

. The vehicle transitions to cellular service.

o AVLldata and operational data are captured and recorded on the vehicle (in the IVU) and
sentto the backend systemin real time.

J As the backend myAvail system receives updates from the vehicles, it distributes the
information to myAvail Operations (for dispatchers), the myStop/Passenger Information

Tool (forriders), and Business Intelligence (forreporting).

If cell communication is lost:

. The vehicle will continue operating normally (headsigns will update, boards and alights are
counted, schedule adherenceis monitored, etc.) if the driver is already logged in.

J Data is notshared in real time with the backend system during a cell outage, but data is
stored on the vehicle’s IVU and is forwarded to the myAvail system when communication is
restored.

o Stop reports and otheroperational messages are kept on the IVU indefinitely until they can

be offloaded. AVLreports, which are responsible forreporting the GPS pings, are only kept
on the IVU for5 minutes. Afterthat point they are no longer usefulfor real-time estimation.

13
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3.3. Vehicle to Passenger Information Systems

Avail's Traveler Information Data Service (TIDS) module provides acommon source forreal-time system
information. This service receives changes in the state of the system, such as a vehicle leaving a stop ora
notification that there is a message to display from the myAvail Service. It then packages these updates
into blocks of data for distribution to all passengerinformation tools (myStop apps, websites, third
parties, etc.). The following operational data is used by the passengerinformation systems:

o AVLlreports

o Stop reports

o Arrival reports

o Departurereports

This data is updated in real time as the vehicle sends updates to the backend server, and the vehicles
progress through their fixed route schedules. These updates get sentoverthe cellularnetwork and are
then processed by the Avail servers to estimate future arrival times. The Avail REST APl receives these
updates, and otherapplications connected toit pull the updates fromthe REST API. These u pdates are
available every three seconds.

3.4. Data Flow Into Reporting

Reports become available at differenttimes depending on if the data requires processing or not and
whetheran agency processes data promptly. Data becomesavailable forreporting in one of three ways.

. Real-time or same day data is available for reporting as soon as it’s captured. These reports
require no additional processing.

. Next day data requires the completion of the current service day before it is available for
reporting. At the end of each service day, the Avail application moves data from the Transit
Authority Database to the Data Warehouse. During the process of movingthe data, it is

transformed and summarized to allow for efficient aggregate reporting.

. Data that requires user action is a type of next day data only available for reporting after
exceptions processingand adjustments are complete. APCand farebox datarequires the
userto confirm or correct data via exceptions processing to ensure ridership is allocated to
the correct categories. This data is available forreporting roughly thirty minutes after
exceptions are processed. Adjustment datais available for reportingimmediately.

14
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4. Important Data Categories

There are three important data categories that transit agencies often focus on: ridership, miles, and
hours. In the Avail system, each of these categories can be measured in multiple ways. Understanding
the differences between each type of measurement is essential to successfully using Avail data for
reportingand operationalimprovement.

4.1. Ridership

There are two important ridership categoriesin myAvail: farebox ridership and APCridership. These
measure slightly different metrics and are used for different purposes.

. Fareboxridership measuresfaresthatare collected and is used for reporting. This data
comesinto the backend system when the farebox is probed (usually at the end of service
day) and is available for reporting after exceptions are processed.

. APC ridership measures boards and alights to calculate an onboard count and is used for
scheduling/planning. This data comes into the backend system with stop reports and is
available for reporting after exceptions are processed.

Farebox and APCridership are expected to differ; APCridership numbers will be higherthan farebox
numbers. There are many instances where APCs count multiple boards or alights fora single fare. For
example, arider may geton and off the bus repeatedly to bring on grocery bags. A parent may get on
and off to bring on children and a stroller separately. And at transit centers or layovers, riders may get
on and off the bus as they wait for departure. In all of these instances, APC counts may be higherthan
the number of fares collected.

The following sections explain ridership numbersin more detail and clarify why farebox ridership should

be used for reporting while APCridership should be used forschedulingand planning.
4.1.1. Farebox Ridership Data

Farebox / fare screen datacan come from a farebox collection system integrated with Avail or fromthe
Avail fare screen (which operators can use to manually tally passengers and associated fares) . Both
optionsindicate what fares have been collected. The advantage of farebox ridership datais its
association with passenger/fare types such as senior, student, day pass, etc., and its importance for
reporting. However, most farebox ridership cannot be counted down to the stop level. (GFl farebox
data, the most common source, can be counted to the trip level. The Avail fare screen provides datato
the stop level.) More detailed ridership data (from APCs) may be needed for scheduling and planning
service.

Agencies use a wide variety of fare solutions, ranging from boxes like GFl and Scheidt and Bachmann to

mobile ticketing applications like Masabi and Token. Avail integrates with these solutionsin a variety of

15
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ways. In orderfor an agency to understand how/whether their fare solution integrates with Avail, and
how, it is important to discuss fare solutions and impact onridership data with an Avail representative.

Farebox data flows as follows:

J An automatictest verifies there isa connection to the farebox when the Avail Mobile Data
Terminal (MDT) is powered on.

o The system validates the Operator|D, Block, Route, Trip and Date/Time (System can be
configuredto send Runin place of Block) when the operatorlogs on to myAvail.

. The farebox collects ridership using each farebox key press such as Senior, Day, Monthly
Pass, Cash, and others. The fare information stays on the farebox and does notinterface
with the myAvail in-vehicle system.

. The Avail MDT updates schedule related information at the end of each trip.

. The operatorlogs off, and the farebox is logged off.

Farebox ridership that is capturedin a farebox is transferred from the vehicle into backend systems by
probing and theninto reports by exceptions processing.

. The farebox is probed at the end of a service day. This transfers data from the vehicle into
the fare system backend (e.g. GFI).

. On the next processing day, the myAvail backend runs a process that transfers the farebox
data fromthe fare system totemporary storage in myAuvail forvalidation and processing.

. Staff use the Exceptions tab in myAvail to validate and correct the data. Note that staff are
not correcting ridership counts through the exceptions process; rather they are correcting
the schedule categories that ridership may be allotted to.

o Roughly thirty minutes after staff complete exceptions processing, farebox ridership datais
available for reporting.

Portions of ridership data can be undefined —thatis, notconnectedtoa run, trip, or route. Forexample,
an adult fare may be captured but not assigned to a specific route (the route is undefined). The most
common cause of this issue is when exceptions have not been accepted; it could also indicate a driver
not logging in.

4.1.2. APCData

APCdata comesfrom the automatic passengercountersensorsthatare installed above each vehicle
door. These sensors are triggered when the doors are opened and countthe number of boards and
alights on the vehicle. The advantage of APCdata is that it associates boards and alights to specific
stops. However, APC data does not associate passengers with a particular fare type and should not be
used forreporting. Since APCdata associates boards and alights to specificstops, it is usefulfor trip
sampling as well as detailed planning and scheduling.

APCdatais collected and processed as follows:

16
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4.2.

An automaticcheck verifies there is a connection to the APC controller when the Avail MDT
is powered on.

The operatortests the APCcountersto verify that they are working correctly.

The APC collects ridership boards and alights automatically as riders pass through the
doorway. APCs send data to the myAvail backend when the vehicle departs the stop.

On the next processing day, the myAvail backend runs a process that transfers the APCdata
to temporary storage in myAvail for validation and processing.

Staff use the Exceptions tab in myAvail to validate and correct the data. Note that staff are
not correcting ridership counts through the exceptions process; ratherthey are correcting
the schedule categories that ridership may be allotted to.

Roughly thirty minutes after staff complete exceptions processing, APCridership datais
available for reporting.

Mileage Data

Mileage is an important data metric collected in myAvailand used for reporting. There are different
types of mileage data, from different sources, that are usefulfor different purposes.

4.2.1. Scheduled and Actual Miles

There are two types of mileage data in the Avail systemthat are based on schedule data:

Scheduled mileage is directly calculated by schedule data. It is defined in your scheduling
package by adding stop-to-stop distances for each scheduled trip. When you import and
publish yourschedule data in myAuvail, this scheduled mileage numberis broughtinto the
Avail system. Detours do not change scheduled miles.

NTD actual mileage is scheduled mileage plus or minus adjustments, including detours. This
value is used for top-down reporting and is Avail's recommended approach to reporting

mileage.

Both of these values are useful. Clearly, NTD actual mileage is more representative of what happenedin
service than the scheduled mileage, since it includes adjustments based on the service that was actually

performed. NTD actual mileage will differ from scheduled mileage if (forexample) abus breaks down
and service is not completed, orif a tripper is added and service is increased. Comparing scheduled and
actual mileage can revealneeded schedule changes and inform planning decisions.

4.2.2. Vehicle Miles

Vehicle miles can be measured outside of the Avail system by odometers and hubometers orinside the
Avail system by J1939 odometerdata or GPS data. Each of these methods contains some degree of error
(due tovariables like engine brand, tire tread, GPS rounding) and can be used for different purposes. All

17
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of these measuresinclude detours; in otherwords, they represent the actual distance the vehicle
traveled regardless of what was scheduled.

o Odometers and hubometers measure the total elapsed distance traveled during the life of a
vehicle. Values may resetto zero due to maintenance (engine orcomponentreplacements),
but overall these are the best measurements of how many total miles a bus has traveled.

) Within the Avail system, vehicle miles can be configured to use J1939 odometerdata or GPS
data. (If configuration is set forJ1939 but that connection is unavailable on certain vehicles,
the system will use GPS datafor those vehicles.) 11939 mileage comes directly fromthe
vehicle engine via the J1939 connection. GPS mileage is calculated by GPS pings once per
second. These values will differvery slightly due to differencesin engine function and slight
rounding on GPS calculations. Both will also be very close to elapsed odometer/hubometer
readings for a given service day. These values do not provide the mileage traveled
throughoutthe life of the vehicle.

All types of vehicle miles are usefulfor preventative maintenance and useful life calculations. Vehicle
miles in the Avail system are particularly usefulto planners who may want to compare with
scheduled/actual miles. Vehicle miles are not used by the NTD because they contain maintenance,
training, and othernon-ridership mileage.

4.3. Hours Data

Like with mileage data, there are two broad categories of hours data: those based on the schedule and
those based on actual vehicle time.

4.3.1. Scheduled and Actual Hours

There are two types of hour data in the Avail systemthat are based on schedule data:

. Scheduled hours are calculated in the scheduling package, when the userdefines the time
for each trip. This time is broughtinto myAvailwhen a new schedule is imported and
published.

. NTD actual hours are scheduled hours plus or minus adjustments. This value is used for
reporting.

4.3.2. Vehicle Hours

Vehicle hours are captured on the vehicle wheneveran operatorlogs into the system. The system
records the time of login and log off. Between those times, the system automatically attributes hours to
the correct schedule categories (block, run, route, trip, etc.) based on the login information.

18
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5. Act 44 Reporting with myAvail

The Fixed Route Performance Dashboard in Business Intelligence is a tool that agencies use to measure
and ultimately improve their operations. Agenciesin FRITS can use the Fixed Route Performance
Dashboard to create and access reports forsummarizing an agency’s Act 44 formula factorsand
performance measures. The features of this dashboard allow users to easily view and evaluate data, and
the dashboard can be customized for reporting specific to Act 44. The Fixed Route Performance
Dashboard can be found in the Statistics menu of Business Intelligence. There are three main
components of the dashboard:

. The Target Definition screenis used to define metrics and goals used for calculations
throughoutthe dashboard. The default list of metricsincludes schedule adherence,
ridership, APCboards, revenue miles and hours, and operating costs —metrics that most
agenciestrack and evaluate.

J The Monthly Metrics Report includes data results for all metrics. This is also the screen
where manual metric values are entered. These manualentries may involve datathat is not
contained anywhere in the Avail system (such as Monthly Operating Cost) and data that is
available elsewhere in the Avail system but not drawn automatically into this report (such as
Senior Ridership).

. The 12 Month Report (a.k.a. Fixed Route Performance) contains the dataand comparesthe
data to the goals set in Target Definitions. Both the Monthly Metrics Reportand the 12
Month Reportcan be usedforAct 44 reporting data. The difference isthatthe 12 Month
Report can also compare the data to goals that the agency has set.

Avail has customers across the country, and each has slightly different metrics and performance
measures they may use to evaluate performance. Forthatreason, the Fixed Route Performance
dashboardis customizable to an individual agency’s needs. One-time manual setup, described in the
sections below, is necessary in orderto prepare this dashboard for reporting specific to Act 44. Once
metrics and goals have been defined, some manualdataentry is required on a monthly basis.
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5.1. Definitions

Note that three of the defaultfieldsin the Monthly Metrics Reportand 12 Month Reportdirectly
correlate to fields in Act 44 reporting.

Table 2. Default Fields in Monthly Metrics Report

Total Passenger Trips Ridership Originating Passenger Trips plus Transfer
Passenger Trips

Revenue Miles Actual Revenue Miles Scheduled Revenue Miles plus or minus
adjustments

Revenue Hours Actual Revenue Hours Scheduled RevenueHours plus or minus
system adjustments

5.2. One-time Setup

The first time an agency uses the Fixed Route Performance Dashboard for Act 44 reporting, setupis
required. This setup work occurs onthe Target Definition screen, which is used to define additional
metrics and calculated metrics necessary for Act 44 reporting. These metricsinclude the Act 44 formula
factors and performance measures. By setting up each of these metrics, the Dashboard will be organized
to contain and calculate the necessary information for Act 44 reporting.

From the Target Definition screen, click the Add Metric button below the Target Definition table. This
will pop up a window that allows you to name a metric, define its data format, and clarify your goal (e.g.
“exceedtarget”). Use this interface to enter each metric shownin the table below. The FRITS project
team or FAST representative can help ensure this setup is successful.

Table 3. Metrics to Add for One-time Report Setup

‘ Metric Name Data Format “l want to:”
Operating Revenue Money Exceed mytarget
Operating Cost Money Exceed mytarget
Senior Passenger Trips Numeric Exceed mytarget
Originating Passenger Trips Numeric Exceed my target
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‘ Metric Name Data Format “l want to:”
Transfer Passenger Trips Numeric Exceed mytarget
Actual Vehicle Hours Numeric Exceed mytarget
Actual Vehicle Miles Numeric Exceed mytarget

In addition to the metrics defined above, users must enter additional metrics that are calculated. For
these metrics, follow the same process as above, then once informationis entered in the Add Metric
popup, click Create a Calculated Metricto enterthe calculation.

Table 4. Calculated Metrics to Add for One-time Report Setup

Passenger Trips per Revenue Numeric Exceed my target Ridership per 1 revenue

Hour hour

Revenue perPassenger Trip Money Exceed my target OperatingRevenue perl
Ridership

Cost per Passenger Trip Money Stay below target Operating Cost per1
Ridership

Cost per Revenue Vehicle Hour Money Stay below target Operating Cost per1

Revenue Hour

Once each metric has been entered, the Fixed Route Performance Dashboard is ready to be used for Act
44 reporting.

5.3. Recurring Data Entry

Each month, data flowsinto the Fixed Route Performance Dashboard via the Avail system and via
manual entry. Of the manually entered data, some is completely externalto the Avail system, and other
data comes from within myAvail but must be manually copied into this dashboard. Once this data is
entered, the dashboard calculates metrics needed for Act 44 reporting.
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Table 5. Monthly Data Entry Categories
Metric Name Definition Source

Operating Revenue All operatingrevenue, including Agency financial accounting
passengerfares, reimbursementin lieu of
seniorfares, charter revenue, schoolbus
revenue, and advertisingrevenue

Operating Cost All operating costs Agency financial accounting

SeniorPassengerTrips = Number of trips by senior passengers myAvail (Bl / Planning / Ridership
and APC/ Farebox and APC
Analysis / “Senior Passenger
Trips”)

Originating Passenger | All passengertrips excepttransfer myAuvail (Bl / Planning / Ridership

Trips passengertrips and APC/ Farebox and APC

Analysis / “Total Ridership”
minus “Transfer Fares”)

Transfer Passenger All transfer passengertrips myAuvail (Bl / Planning / Ridership
Trips and APC/ Farebox and APC
Analysis / Sum of all “Transfer
Fares”)
Actual Vehicle Hours Scheduled Revenueand Non-Revenue myAvail (NTD Report “Actual
Hours plus or minus adjustments Hours”)

Includes: Deadhead, layover/recovery
time

Excludes: Charterservice, school bus
service, operatortraining, vehicle
maintenance and testing

Actual Vehicle Miles Scheduled Revenueand Non-Revenue myAvail (NTD Report “Actual
Miles plus or minus adjustments Miles”)

Includes: Deadhead

22



FRITS Customer Data Guide

‘ Metric Name Definition Source

Excludes: Charterservice, school bus
service, operatortraining, vehicle
maintenance and testing

23



FRITS Customer Data Guide

6. Frequently Used Reports

In this section, you’ll find information about the most frequently used reports in Business Intelligence.
This will help you understand some possible ways to use the tools in myAvail for data gatheringand
operationalimprovements. For more detailand an extensive description of these and all Bl reports,
please consult the Business Intelligence Reporting Guide (on Avail’s portaland directly linked here).

6.1. Schedule Health Report

The Schedule Health Report provides information by route about the portion of scheduled service that
was notrecorded, which the report displays as a percentage of the total service. This reportis used to
identify routes that have the most missed stops, timepoints, and trips. It'simportant to monitor
schedule health to ensure that service is being performed as scheduled, and that you’re capturing data
fromthe service thatis being provided.

The report displays three agency-wide KPls at the top:

. Stops: Indicates the number of incomplete stop segments, totalscheduled stop segments,
and the percentage of missed stop segments (Incomplete/Scheduled). The benchmark or
acceptance percentage levelis less than 5%.

. Timepoints: Indicates the number of incomplete timepoint segments, total scheduled
timepoint segments, and the percentage of missed timepoint segments
(Incomplete/Scheduled). The benchmark oracceptance percentage levelis less than 5%.

. Trips: Indicates the number of incomplete trip segments, total scheduled trip segments, and
the percentage of missed trip segments (Incomplete/Scheduled). The benchmark or

acceptance percentage levelis less than 5%.

6.1.1. Data Sources and Validation

Data for the Schedule Health Report comes from comparing scheduled stop segments to captured stop
segments. Thus, it combines schedule data with operational data generated by the vehicle. Ifa
scheduled segment was not captured, it will show as missed. Adjustments do not affect the datain the
Schedule Health Report; a scheduled segmentthat was not captured will show as missed regardless of
whetheranadjustmentwas entered later. A high percentage of missed service can occur for a wide
variety of reasons and affects various statistics including route utilization.

Afteridentifying routes with a high missing service percentage, itis critical to investigate and determine
why they are occurring. Reasons could range from operational (e.g. drivertakes wrongturn), to
schedule data (e.g. triggerbox too small), to hardware (e.g. bad GPS). When trying to assess whether
missed data was due to operational, schedule data, or hardware reasons, evaluate similar data from
differenttime spans to identify patterns. Rewatch the service in Replay. And when learning how to use
this tool for the first time, reach out to your Avail FAST representativefor guidance.

24



FRITS Customer Data Guide

Each time a new schedule is published, this report should be used to evaluate the schedule. Users
should pay close attention to routes that have changed to identify possible proble ms with their schedule
data.

6.1.2. Use for Reporting

The Schedule Health Reportis not used for formal state/federal reporting. Rather, it is an important
internal tool used to evaluate and improve an agency’s operations as well as the agency’s successful
utilization of the Avail system.

6.2. Trip Running Times

This report displays the scheduled running times for trips, their actual average running times, the
minimum and maximum running times, and actual speed. This report is used to identify trips that have
actual runningtimes that differ greatly fromthe scheduled runningtimes or vary widely between the
minimum and maximum times. ldentifying routes with large differences can help target efforts to
improve schedulingand on-time performance.

Runningtimes are collected from the vehicle drive times within stop, timepoint, and trip segments. The
time between departing astop to arriving at the next stopis calculated as drive time. Runningtimes

compare the scheduled drive time vs. the actual drive time. The data can be sorted and viewed by the
average, minimum, and maximum times.

6.2.1. Data Sources and Validation

Data for the Trip Running Times report comes from comparing scheduled times to actual times. Thus it
relies on both schedule dataand operationaldata. In Bl, all levels of the report depend on completed
segments. The trip level requires the firstand last stop-to-stop segment of the trip be completed. When
you drill down from the trip levelto the timepointlevel, consecutive timepoints must be completed.
Drilling down again to the stop-to-stop segments, only completed segments have running times.
Hardware or operational issues can cause gaps in the data.

6.2.2. Use for Reporting

The Trip Running Times reportis notused for state/federal reporting. Itis a usefulinternalreport,
particularly for the planning and schedulingteam. The agency should constantly be looking at their
running times performances and try to implementimprovements or changes with each new schedule
bid.

6.3. On-time Analysis (by Departure/Arrival)

The On-time Analysis by Departure report provides an analysis of the departure times fora specified
date range. This report can be used to identify factors that cause unacceptable on-time performance.
Departure time variance is recorded at each stop and is calculated using the following information:
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. DepartTime Actual: Vehicle departure times based on stop reports sent by the vehicles.
. DepartTime Schedule: Scheduled departure times.

The On-time Performance by Arrival reports follow similar calculations as above exceptthat vehicle
arrival times rather than departure times are used in the evaluations.

6.3.1. Data Sources and Validation

On time performance is measured at the departure of a scheduled timepoint stop. The vehicle
generatesastop report with the actual departure time, and that time is compared to the scheduled
time to create the minutes of deviations from the schedule. Inthe vehicle, operators are presented with
prompts to assist them with beingon time. If operators arrive to a timepoint early, the screen displaysa
promptto “Wait 2 minutes” and two minutes later displays “Time to depart.” If operators are late, the
screendisplays how late they are.

This can be validated by reviewingin Replay or measured independently from the system by aroute
ride.

6.3.2. Use for Reporting

This reportis commonly used for state and federalreporting. On time performance is an industry
standard for tracking an agency’s performance.

6.4. APC and Farebox Ridership

This report displays the APC and farebox reported ridership for a specified date range. This reportis
used to investigate the following:

o Differences between APCand Farebox ridership counts. (Recall that differences are normal
and expected: APCs measure boards and alights, and farebox ridership measures fares.)

. Trends in ridership by time of day, time of year, or service level.

. Trendsin ridership by block, run, trip, or stop.

J APC counting irregularities.

Report data includes:

. Ridership: Displays data from the designated ridership source, which is configurable.
] Farebox Valuation: Displays dollar values for the ridership.

. APC: Displays Automatic Passenger Counts.

. Non-Ridership: Displays fare types not categorized as ridership.

. Fareboxvs. APC: Displays both farebox and APCboards.

Note: If your property uses only one method for collecting ridership values (defined by route, in
Ridership Source), the ridership and farebox values will be the same.
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6.4.1. Data Sources and Validation

APCdatais generated from the boards and alights that occur on the vehicles. While the driveris logged
in, APCdata will be generated with stop reports orif a board or alight occurs outside of a stop location,
an APCreportis generated. The generated data will be held in the holding tank until it can go through
exceptions processing and be released for reporting.

For most Pennsylvania agencies, ridership comes from a GFIfarebox or the Avail MDT fare screens. This
data is generated from a ticket, token, pass, or fromthe driver pressinga button on the screen. GFl data
is captured on the vehicles and moved to the holding tank afterthe vehicle has been probed. Avail MDT
fare screen datais sentto the holding tank in real time afterthe stop reportoccurs.

APC counts are validated manually with a route ride or an examination of video footage, not by
comparison with farebox ridership. The InfoDev APC manufacturer warrants the accuracy of the APC
counts at 95% or within a 5% variance/difference after more than 900 boards and 900 alights. If the
numbers go beyond this threshold for a particular vehicle, then the agency’s maintenance staff should
troubleshootand resolve vehicle APCissues.

APCdata should be validated on a weekly basis by comparing the boards to the alights at the vehicle
level. If an agency has a fare collection system, the ridership numbers should be compared to the APC
boards as a secondary source. Please note that these numbers will never match. It is common forthe
two data sourcesto have up to a 25% difference. The appropriate use of this comparison is to
understand youragency’s average difference between values, and then evaluate if any specific vehicles
are outside of the norm (which may point to an APCor farebox issue).

6.4.2. Use for Reporting

Farebox datais frequently used forreporting atthe state and federallevel. APCdata is not; APCdatais
primarily used foroperational improvements. There is a nuanced exception for agencies whose APCs
have been NTD certified. For those agencies, APCs can be used to automatically calculate Passenger
Miles and Average Passenger Trip Length for NTD. However farebox ridership is still the preferred
ridership metric, and APCdata is not used for Act 44 reporting.

6.5. NTD Summary Miles and Hours

NTD reportingincludes common transit metrics that the FTA requires urban transit agencies to submit
everyyearor every three yearsdepending onfleet size. This report helps summarize the service
supplied and service used by the agency. These deviations are populated through the System
Adjustments process, where users can enteradditions or subtractions to the scheduled service. Metrics
include Scheduled Miles and Hours, Actual Miles and Hours, Unlinked Passenger Trips, and Passenger
Miles
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6.5.1. Data Sources and Validation

The scheduled miles and hours values come directly fromthe scheduling package. The Actual miles and
hours come fromthe scheduled service plus or minus any data that is added by entering system
adjustments. Users enter system adjustments when there are deviations in service (missed trip, ve hicle

breakdown, additionaltripperservice, etc.).

Unlinked passenger trips come from the ridership source setup in the system. This is typically GFlor
Avail fare screens.

Passengermiles are populated from the onboard count multiplied by the scheduled distance between
stops.

6.5.2. Use for Reporting

This reportis an important data source for NTD mile and hour reporting and should be submitted as
required by NTD.

6.6. Vehicle Mileage (Odometer)

Avail’s in-vehicle system can track mileage via J1939 or GPS. Where available, Avail will tie into the J1939
engine computerto pull an elapsed mileage value. On vehicles where J1939 is not available, the system
will default to use GPSto calculate mileage. This mileage is captured in the systemand should only be
used for preventative maintenance. Note that this differs from NTD actual miles, which are calculated by
an adjustmentto scheduled miles. See section 4.2.

6.6.1. Data Sources and Validation

This data can be validated against the elapsed mileage ona hubometerortracked distance ona GIS
mappingtool. The total elapsed mileage should be close to the scheduled miles the vehicle traveled, but
they will not match due to detours, deviations, maintenance miles, etc. Each agency has its own typical
range of deviation between the twovalues, depending on the type of service areaand operations.
Ratherthan looking at the deviation as a standalone number, agencies should become familiar with
their deviation overtime. If the deviation becomes significantly larger after publishinga new schedule,
additional investigation is needed. This datashould be reviewed and validated with every major
schedule publish. It can point to areasin the schedule where stop to stop distances might be incorrect.

6.6.2. Use for Reporting

Vehicle mileage should not be used for Federal or State reporting. Actual mileage data should be drawn
fromthe NTD report where the system utilizes the scheduled miles plus or minus any adjustments.
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7. Data Process for FRITS Implementation

Throughouta FRITS implementation, there are steps the project team and agency will take to ensure
data quality and correctness. Eachis described in detail in the sections below and summarized in the
final section.

7.1. Data Discovery

When an agency’s FRITS implementation is about to begin, Avail will work with the agency to learn
about their data needs. The projectteam will work to understand:

. What the agency is currently reporting, and how do they calculate those metrics?

. Which KPls are important to the agency in making operational decisions and which are used
in self-evaluation? How are these KPls measured and validated?

. What areas does the agency hope toimprove in the coming year?

While each agency has standard reports and KPIs, most also have specificmetrics that they regularly
review and use for decision-making. The more Avail understands about these dataneeds, the better the
projectteam can guide the agency in using the Avail productto meetthe needs. An overview of these
important data categories will be capturedin their Reassessment Report.

7.2. Schedule Data and Validation

Early in an agency’s FRITS implementation, it’s essentialfor the agency to develop theirschedule data.
This data capturesthe actual service that is planned for a certain timespan. The schedule data required
by a scheduling application and the Avail system may be more detailed than whatan agency has

historically used to perform service.

Specifically, the transit schedule mustinclude the following data for it to be entered and maintainedin
schedule data software:

. Service Level Definitions and Holiday Schedules

J Driver Paddles and Block to Run Mapping

o Route, Trip, Direction, Headsign Code information

. Route Trace, Route Patterns, Stops orders, Stop to Stop time and distances

7.3. Baseline Schedule Data Validation

This important step has two separate processes and responsibilities. [t must be completed before pilot.

First, the agency must validate the data that has been entered into theirscheduling application.
Depending on which application is being used, this process may differ. Generally, itinvolves reviewing
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driver paddlesand timetables to confirm thatthey give a correct representation of the planned service.
During this process, the schedule datais exported and delivered to Avail.

Second, Avail must validate that the schedule datais complete and able to be used in the Avail system.
This involves a series of data checks to confirm that the file can be imported and otherchecksto ensure
completeness. Italso involves work within myAvail to build out trigger boxes, announcements, etc. Avail
then performs aninternal route validation using a bus simulator tool to perform service, and items like
announcements, headsigns, and internal LED signs can be observed and confirmed.

Once the agency and Avail have both validated the schedule data, the pilot can begin.

7.4. Ongoing Data Assessments

Data assessment is an ongoing process throughout the implementation project. Itincludes:

. Data assessment meetings, in which the agency and project team (generally FAST
representative and/or Systems Engineer) review datathatis being produced by vehicles in
service and reported in Bl. This gives the agency an opportunity to ask questions, and it also
begins the process of instructing the agency on how their reportingand KPI needs will be
met by the Avail system. Finally, it serves as a time for the agency to validate the
information being produced by the system. If a certain parameter seems off, the Avail
representative can supportthe agencyin understanding whetherthere is an issue with the
system, orwhetherthe systemis accurately measuring a service that was previously
misunderstood.

) Schedule datawork, which requires the agency to make changesto their schedule dataif
needed forchangesin service and/or refinement of data. Schedule data should be
continuously improved by the agency, including throughout the implementation.

] Onsite route validation, which requires a representative from the agency and someone from
Avail to ride a portion of the agency’s service together, observing signage, stop
announcements, and other schedule data details. This visit will resultin refinementsto
schedule data, triggerboxes, announcements, etc. Additionally, manual counts are taken and
comparedto APC counts to evaluate accuracy.

7.5. Final Data Assessment

Afterrollout is complete, Avail and the agency will have a final data assessment meeting. During this
meeting, Avail will organize some of the agency’s data into a typical FASTreport. This format will enable
the agency to review their data to see if it indicates areas of operationalimprovement. Importantly, by
the end of this meeting, the agency should understand both how their data will be used for reporting,
and how it can be used to inform their operations.
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7.6.

Ongoing Daily Maintenance

Data maintenance is neverover. An agency must continue to update schedule dataand perform other
maintenance activities to maintain accuracy of data forreportingand operations. These activities are

detailed in Avail’'s Standard Operating Procedures and include:

Daily processing of exceptions.

Daily entry and maintenance of adjustments.

Changesto schedule data every majorschedule change.
Review of schedule health periodically and after every change.
Regular review of APChealth and on-time performance.
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Appendix A

Location

NTD
Summary

NTD Trip
Samples

NTD Sample
Failures

Table 7.

Location

Table 6. DataPoint Reports, Sources, and Timing

Description Data Source When Does Data

Become Available?

Provides actual vs. scheduled miles and APCs, 30m afterexceptions
hours as well as unlinked passengertrips schedule data, = processing
and passenger miles and

adjustments
Provides a summary of scheduled trips APCsand 30m afterexceptions
that have successfully captured NTD trip schedule data | processing
samples
Provides an analysis of trip sample failures | APCsand 30m afterexceptions
to assist with troubleshooting and schedule data | processing

improving trip sample capturing

Business Intelligence — Operations Tab Reports, Sources, and Timing

Description Data Source When Does Data

Become Available?

Live QA View

Active Users

Logon/Logoff
Dashboard

Provides a “quality assurance” real-time | Vehicle Stop Real time
view of how the fleetis performingand | reports, AVL, and
how the current service day is going Pullout Reports,
Incidents
Provides a list of users that are actively | myAuvail logins Real time

logged into myAuvail

Provides a detailed summary of Vehicle Login, Nextday
operatorlogins and pre trip reports Logoff, Pre-Trip

Inspection

Results
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Location

Events 2
Operations
Queue
Dashboard

Events 2>
System Events
Dashboard

Events 2
Events History

Detour

Description

Provides a dashboard summary of the
operational events that the system
creates

Provides a dashboard summary of
vehicle generated events throughout
the service day

Provides a detailed summary of vehicle
generated events throughout the
service day

Provides a dashboard summary of the
miles and hours affected by scheduled
detours

When Does Data
Become Available?

Data Source

Vehicle Events,
Communications,
and VHMs

Nextday

Decision Support
Actions, Vehicle

Nextday

Events,
Incidents, Pullout
Reports

Vehicle Events Next day

Detour Next day

Management

Table 8. Business Intelligence — Planning Tab Reports, Sources, and Timing

Location

Pullout-Pullin
- Revenue
Pullout
Overview

Pullout-Pullin
- Pullout-
Pullin
Analysis

Description

Provides a dashboard summary of the first
revenue departure of the day

Provides a detailed analysis of the first
revenue departures of the day

When Does Data
Become Available?

Data Source

Vehicle
Pullout and

Nextday

Pullin Reports

Vehicle
Pullout and

Nextday

Pullin Reports
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Location

Ridership and
APC~>
Farebox and
APC Analysis

Ridership and
APC~>
Average Daily
Ridership

Ridership and
APC - Low
Utilization

Schedule
Health

Vehicle
Utilization >
KPI

Vehicle
Utilization 2>
Drill through

Vehicle
Utilization 2>
Map

Description

Provides an analysis tool to look through
fare data and APCcounts

Provides average ridership perroute and
overall totals

Provides a list of underperforming stops,
time points, and trips

Provides summary of the service
performedvsscheduled service and

outlines areas forreview

Provides high levelKPIsand top 5 areas
where vehicle capacity (calculated with
boards and alights) is the highest

Providesthe useran analysis tool to dig
into vehicle capacity issues

Provides a map-based reportto
geographically see where capacity issues
may arise

Data Source

GFl
Fareboxes,
Avail Fare
Screens,
and/or APCs

GFl
Fareboxes,
Avail Fare
Screens,
and/or APCs

GFl
Fareboxes,
Avail Fare
Screens,
and/or APCs

Vehicle Stop
Reports

APCs, Vehicle
Capacity

APCs, Vehicle
Capacity

APCs, Vehicle
Capacity

When Does Data
Become Available?

30m afterexceptions
processing

30m afterexceptions
processing

30m afterexceptions
processing

Nextday

30m afterexceptions
processing

30m afterexceptions
processing

30m afterexceptions
processing
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Location

On-time by
Departure =
On-time
Overview by
Departure

On-time by
Departure 2>
On-time
Analysis by
Departure

On-time by
Departure 2>
On-time
Departure by
Route

Trip Running
Times

Running
Times
Variance

Running Time
Overview

Description

Provides a dashboard view into on time
performance

Provides an analysis tool to assessontime
performance

Provides a dashboard to view on time
performance by route

Provides a detailed data grid to compare
the scheduled runningtimes vs. the actual

running times

Provides an analysis tool to compare
average variance from scheduled drive
and dwelltimes

Provides a graphical view of the actual
running times between timepointsvs. the
scheduled time

Data Source

Vehicle Stop
Reports
Comparedto
Schedule Data

Vehicle Stop
Reports
Comparedto
Schedule Data

Vehicle Stop
Reports
Comparedto
Schedule Data

Vehicle Stop
Reports
Comparedto
Schedule Data

Vehicle Stop
Reports
Comparedto
Schedule Data

Vehicle Stop
Reports
Comparedto
Schedule Data

When Does Data
Become Available?

Nextday

Next day

Next day

Nextday

Next day

Next day
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Table 9. Business Intelligence — Maintenance Tab Reports, Sources, and Timing

Location

Maintenance
Issues

New Pre-Trip
Issues

Description

Provides a dashboard containing ITS
issues, operator pre-trip issues, and
vehicle health monitoring events

Provide a dashboard of new operator pre-
trip issues

When Does Data
Become Available?

Data Source

Vehicle Health
Monitoring,
Driver Pre-

Next day

Trip
Inspection

Vehicle Health
Monitoring,
Driver Pre-

Nextday

Trip
Inspection

Table 10. Business Intelligence — Statistics Tab Reports, Sources, and Timing

Location

Description

When Does Data
Become Available?

Data Source

Fixed Route
Performance
Dashboard

Miles and
Hours Chart

Scheduledvs
Actual
Overview

Vehicle
Mileage

Provides a month-to-month summary of a
variety of performance metrics

Provides summary of route segment miles
and hours collect throughoutthe system

Provides a chart to display the service
scheduled vs. the actual service performed

Provides the mileage elapsed pervehicle

Vehicle Stops,
APCs, Farebox

Exceptions processing
and manual data entry

Vehicle Stop
Reports
Comparedto
Schedule Data

Next day

Vehicle Stop
Reports
Comparedto
Schedule Data

Nextday

Vehicle AVL
Report

Nextday
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Location Description Data Source When Does Data

Become Available?

Ride Check Provides a printout of scheduled block/trip | Schedule Published schedule
Sheet information used for route validation and | Data, Trigger
NTD trip sampling Boxes
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