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1. Introduction

1.1 Project Purpose

In initiating this project to develop a Transit Schedule Data Exchange Architecture (TSDEA) and supporting Schedule Data Profile (SDP), the New York State Department of Transportation is seeking to provide an efficient, standards-based, framework to assist the public transit providers in the Downstate region with managing and exchanging schedule data.   The project is designed to facilitate the exchange of schedule data among the agencies and to improve the communication of schedule information to the public.  The effort is focused on collaboratively defining a framework, as well as tools for data development, conversion and exchange, to support regional multi-agency initiatives that use schedule data, including TRIPS123. The project is intended to support transit agency requirements for managing the definition, organization and exchange of schedule data.

The most important product of this effort will be the Schedule Data Profile, which will use industry standards, best practices, and software tools such as XML to describe and exchange transit schedule data in a standardized manner.  In addition, the project will demonstrate a framework for managing and exchanging schedule data through the deployment of the Transit Schedule Data Exchange Architecture.

1.2 Document Purpose

The purpose of this TSDEA Concept of Operations is to provide the project’s stakeholders with a view of how the SDP and TSDEA will function and be used by the transportation organizations. The Concept of Operations is a tool to facilitate discussion and understanding of the SDP and TSDEA.  It provides an overview of the environment in which the SDP and TSDEA will operate, defines the stakeholders and their roles and describes the operational scenarios that will drive the technical requirements.  In addition, it discusses important operational issues and considerations. 

The TSDEA and the supporting SDP are being developed using a system engineering process.  A key step in the system engineering process is development of a concept of operations.  It provides a bridge between the basic needs of the system and the specific technical requirements.  which describes the environment in which the system is to operate. That is, the Concept of Operations will be used to support the next step in the project’s systems engineering process, which is to develop Functional Requirements.

1.3 Background

Schedule data serves a wide range of applications.  On-board and train tracking applications use schedule data to monitor performance and provide en-route traveler information.  Fleet management and executive decision support, service/operations planning also use scheduling data to meet their objectives.  Travelers seek instant, comprehensive, readily available information about multiple mode and agency transit products and services.  However a nearly universal obstacle to developing and sustaining these initiatives is the complexity and lack of standardization in the definition, organization and exchange of schedule data between applications that produce schedules and those that use schedules as a core element of their function.

The lack of a well designed, consistent approach to schedule data creation, management and exchange can provide frustrating limitations on how far transit management and customer information initiatives can go toward increasing efficiencies, and improving customer satisfaction.  Some examples of how the absence of a plan and tools to support data exchange can impact an organization are included below:

· Higher expenses can occur that are associated with the ongoing development and maintenance of custom data interfaces to support the exchange of data between vendor products.

· Inflexible or non-responsive systems or data structures may limit the ability to view, analyze or portray schedule information in a manner that best fits a given function or request.

· The lack of an enterprise approach to schedule data management can result in redundant data entry when supporting multiple systems.

· Extra time is spent on repetitive redesign or customization of data and systems in response to each new application (within the organization and to support regional systems) that requires schedule data.

These organizational impacts constrain the effectiveness of initiatives intended to improve mobility, reliability and efficiency of the transit system.  These internal constraints and problems become exponentially more complex and challenging when transit agencies must provide services in a regional and multi-modal context. The need for regional, multi-modal schedule data is driven by customer travel patterns and information desires.  There is a rising expectation that information and travel will be seamless between and among transit services provided by multiple agencies.

As customer expectations grow and business issues become more complex, a critical requirement across regional organizations will be the exchange of and access to operating and infrastructure information wherever and whenever needed.  

1.4 Scope of the Project

The project consists of describing and demonstrating a Transit Schedule Data Exchange Architecture (TSDEA) and developing Schedule Data Profile (SDP) in coordination with NYSDOT and the transit operators in the downstate region of New York State. The “Downstate” region of New York State is the focus of this initial phase of the TSDEA development given the extent and multi-agency nature of its transit services. This remarkable range of transit service options provides the greatest opportunity for testing and demonstrating the benefits of coordination.

The TSDEA and SDP facilitate the seamless exchange of transit operator schedule data throughout the region and state to improve operational efficiencies, meet downstream application requirements, and enable a scalable, modular computing framework to deploy regional and operator transit business services.

Schedule Data Profile Defined

The Schedule Data Profile (SDP) is a specification that will describe operator generated schedule and related data.  It is a business semantics specification that describes schedule information, specifically each data element and its relationship to scheduling data concepts, and preserves the referential integrity of these data concepts.  The SDP will be based on recognized information technology (IT) standards such as Extensible Markup Language (XML) and XML Schema, as well as standards and best practices in the IT and transit industries.

Transit Schedule Data Exchange Architecture Defined

The Transit Schedule Data Exchange Architecture (TSDEA) is a framework based on the regional ITS architecture for publishing regional carrier schedule data in a consistent format to launch regional and agency applications and enabling the seamless exchange of information.  The physical environment that composes the TSDEA will be based on the technologies and systems that already exist at each transit agency.  As such, the TSDEA will be developed using recognized IT standards, existing NYSDOT and regional IT infrastructure, and IT best practices to specify services and exchange methods (e.g., message protocols, file transfers) that use the SDP.  Tools to enable the development of services, and representative “mini” applications will be developed to demonstrate the approach.

Stakeholder participation is critical through out the scope of the project as the SDP and TSDEA are developed.  Input is invaluable for refining the concept of operations, developing the functional and detailed requirements, identifying concerns and issues, testing the new tools and procedures when they are developed and providing feedback.  As a result, a customer driven solution will be developed that meets the needs of the region.

1.5 Project Objectives

This project will address the following objectives that are meant to resolve both technical and institutional challenges that affect the exchange and access to schedule data.

· Seamless Exchange:  Facilitate the seamless exchange and use of transit operator schedule data throughout the region and state to improve operational efficiency

· Application Requirements:  Ensure that the transit operator schedule data exchanged meets the requirements of downstream transit applications that use schedule data

· Framework Architecture:  Demonstrate a framework/architecture to enable the efficient exchange of transit service (schedule and operational) data among regional operators and stakeholders

· Outreach/Training:  Develop outreach and training materials for technology transfer to technical and non-technical users and developers

· Strategy to Deploy and Extend:  Develop a strategy to deploy the framework statewide and extend the framework to cover other transit business areas, planning and multimodal services through a proof-of-concept demonstration.  Use the proof-of-concept to also validate and verify the framework and representation of transit operator schedule data.

· FHWA Rule/FTA Policy:  Comply with Project Implementation requirements of USDOT FHWA Rule 940/FTA Policy regarding system engineering analysis and use of applicable standards during the framework development and demonstration.  

2. Operational Environment

This section describes the operating environment in which the TSDEA and SDP will be deployed.  The operating environment, stakeholders, and existing infrastructure and operating needs with respect to schedule data production and use are described in this section.  In addition, key concerns expressed by several stakeholders are also presented in Section 2.4.

2.1. Environment Description

The “Downstate” region of New York State is the focus of this initial phase of the TSDEA development because of the significant density and diversity of transit services.  This remarkable range of service options has the greatest opportunity for benefiting from improved integration and coordination of schedule data.  The challenge of multi-agency schedule information sharing has been demonstrated in the development of the TRIPS123 Traveler Information system.  The goal of TRIPS123 is to provide one stop shopping for itinerary information across three states, 29 counties and, approximately 52 transit carriers, ranging from municipal bus operators to commuter rail to ferries to the New York City Transit Subway.  

This project will focus on the transit carriers active in the 12 county Metropolitan Transportation Commuter District.  The District includes the five boroughs of NY City, plus Orange, Rockland, Dutchess, Putnam, Westchester, Nassau and Suffolk Counties. 

Given the range of services and the ridership in this District, the value of multi-agency schedule information becomes apparent. There were 2.4 billion passenger trips within these 12 counties in 2003.  Travelers using more than one carrier for a given journey are a significant and growing segment of this total.  Suburban bus carriers routinely provide feeder service to either the Long Island Rail Road or Metro North Railroad.  

Westchester County has estimated that approximately 30 percent of its daily riders transfer to either Metro North or New York City Transit service.  MTA Long Island Bus estimated a similar rate of about 30 percent to Long Island Rail Road or New York City Transit services.  Rockland and Dutchess Counties both operate feeder services to the Metro North Railroad that carry between 13-15 percent of the County’s total ridership.  As a result, even more multi-agency trips occur, since a substantial percentage of the regional travelers destined for Manhattan transfer to the subway at Penn Station, Grand Central Terminal or the PANYNJ Bus terminal to for the final leg of their journey.

Combined, the local and commuter transit service in the NY downstate region and New Jersey Transit consists of a wide range of transportation services and facilities, such as the following:

· Over 25,000 unique bus stops / stations (not including flag stops)

· Transit service of: 

· Commuter Rail:  about 28 lines/branches

· Over 2,650 trains per day

· Subway and Light Rail:  26 subway and 3 light rail lines

· Subway: Over 4,500 trains per day

· LRT:  26 patterns, over 1,000 trips per day
· Bus:  over 750 routes

· Estimate between 4 to 10 patterns per route

· Over 32,000 trip per day

· Service day defined between 27 and 36 hour days
Note:  Transit trips and services for New Jersey Transit and Connecticut are not included in these estimates.

2.2. Stakeholder Descriptions

The key stakeholders for the project are the transit agencies and oversight organizations that offer transit service in the downstate NY region.  These organizations supply information that can be facilitated by the Schedule Data Profile format.  Although not a list of all the carriers in the tri-state statistical National Transit Database (NTD) reporting region
, the carriers participating in NYSDOT Schedule Data Profile project include:

· NYC Transit (Subway and Bus)

· Long Island Rail Road

· Metro North Railroad

· Long Island Bus

· Coach USA 

· Westchester (Bee-Line Bus) 

· Suffolk Transit – Huntington 

· Transport of Rockland – Tappanzee Express – Municipal Services 

· Dutchess County Loop – City of Poughkeepsie Bus -Leprechaun

· Orange County - Newburgh Beacon - Middletown Transit

· Putnam Area Rapid Transit

· Long Beach Transit (Nassau)

Other organizations that provide services to the New York region and are also participating in the project include:

· MTA Headquarters

· Transcom

· NYMTC

· New Jersey Transit

· Connecticut Transit

The stakeholders may be schedule data providers and/or consumers.  NJ Transit and Connecticut Transit are providers, while MTA Headquarters and Transcom are consumers of transit schedule data.  High level descriptions of the participating carriers participating in this project are included in Table 1.

Table 1:  Stakeholder Inventory Overview

	Organization
	Description

	Coach USA (ShortLine)
	Provides commuter and contracted local bus service for multiple locations.  The operations include the following:

1.  Hudson Transit (aka ShortLine):

· Intercity service – LI-NYC-Binghamton-Olean

· Contract Service w/ State and/or Orange County 

· OWL – Orange County to White Plains via TZ Bridge (Coordinated w/ TZ Express)

· Orange Trolley – 

· Orange Trolley – Montgomery to Middletown-to-Woodbury Common (intra-Orange County service)

· Leisure Lines (formerly separate - absorbed in Hudson Transit in 04 provide commuter service from Rockland to NYC)

· Contract Service w/ State/Rockland County

· Tappanzee Express (Rockland County-to-White Plains via TZ Bridge – using County owned buses)

· International Bus – New York City to West Point (in Orange County) - separate DBA

Chenango Valley – Binghamton to Utica & Ithaca (upstate NY) - Separate DBA [buses are marked as ShortLine]

2.  Rockland Coach:

· Commuter Service Rockland –Bergen-NYC

· Contractor to Rockland County for Transport of Rockland (TOR) intra-Rockland service

3.  TransHudson – Staten Island to Manhattan (via NJ Turnpike)

4.  Olympia Trails – NYC to Newark Airport express service

5.  Suburban – New Jersey (Mercer, Middlesex and Somerset Counties) to NYC

6.  Community Coach – New Jersey (Morris and Essex Counties) to NYC

7.  Red & Tan Hudson County – NJ (Jersey City, Bayonne, Hoboken, Weehawken) 

· This is the group that has deployed the Security AVL system.

8.  Independents (Orange, Newark, Elizabeth)

Includes three North American divisions:

· Canada

· Northeast

· North Central

Northeast division consists of: 

· Northern:  NYSDOT funded/subsidized routes

· Rockland Coach

· Orange (OWL)

· Hudson (ShortLine)

· Transit Division

· Greyline

· Southern



	Dutchess County Loop – City of Poughkeepsie Bus -Leprechaun
	Provide bus service in Dutchess County as well as connector service to Metro-North Railroad.  Leprechaun Lines operate commuter service from Dutchess County to White Plains under contract to NYSDOT.

	Long Beach Transit (Nassau)
	Provides bus service in the City of Long Beach, NY 

	Long Island Bus
	Long Island Bus provides service throughout Nassau County, western Suffolk County and into eastern Queens.

	Long Island Rail Road
	The LIRR system stretches from Montauk -- on the eastern tip of Long Island -- to Penn Station in Manhattan

	Metro North Rail Road
	Metro-North serves 120 stations distributed in seven counties in New York State--Dutchess, Putnam, Westchester, Bronx, New York (Manhattan), Rockland, and Orange--and two counties in the state of Connecticut--New Haven and Fairfield. Three main lines east of the Hudson River--the Hudson, the Harlem, and the New Haven -- operate out of Grand Central Terminal in New York City, and two lines west of the Hudson River--the Port Jervis and the Pascack Valley--operate out of New Jersey Transit's terminal in Hoboken, N.J.

	New Jersey Transit
	Provides bus, subway, light rail, commuter rail and intercity bus service in New Jersey, parts of Delaware, Pennsylvania, New York and Connecticut.

	NYC Transit (Bus)
	Provides bus service to the 5 boroughs of NYC

	NYC Transit (Subway)
	Manhattan, Queens, Brooklyn, the Bronx, and - through MTA Staten Island Railway -
(SIR) Staten Island.

	Orange County - Newburgh Beacon - Middletown Transit
	Provide bus service in Orange County

	Putnam Area Rapid Transit
	Provide bus service in Putnam County

	Suffolk Transit – Huntington 
	Provide bus service in Suffolk County from Montauk into Nassau County

	Transport of Rockland – Tappanzee Express – Municipal Services 
	Provides bus service in Rockland County

	Westchester (Bee-Line Bus) 
	Provides bus service on over 35 routes in Westchester County.


2.3. Existing Schedule Data and Related Systems

This concept of operations takes into consideration the existing systems that drive or use schedule data.  Stakeholder organizations support a variety of applications that generate or use schedule data.  A series of interviews performed from June 23 to August 17, 2005 identified a significant portion of the Intelligent Transportation System (ITS) applications that are driven by schedule data.  The interview results may be found in Appendix B.  The seven agencies that were interviewed represented the larger service providers in the region and had their own unique approaches to developing and managing schedule data.  It was important to understand their key schedule data related processes and the types of downstream systems.  Many of the smaller agencies currently use the Data Maintenance System (DMS), and may continue to do so to represent their schedule data.  

Included below are some observations on the schedule data in the region, based on the stakeholder interview.

Schedule and Related Data Integration

Schedules are composed of multiple components.  They include route definitions, patterns and trips.  Many of the larger bus systems use a computerized scheduling system to develop their schedules.  Rail operators generally use similar applications (in fact, a number of the operators are migrating to commercial scheduling software) or custom database procedures to validate their schedules.  A few organizations fully defined a “pattern,” with its ordered sequence of stops, as part of the automated scheduling process.  Typically, this information was added later as a manual process.  Some agencies had multiple applications generating this same information from different sources.  In all the agencies, there are multiple steps (and often multiple applications) that are needed to generate a complete schedule data set that can meet the needs of downstream applications that collect performance information or present customer service information.  

Organization of Schedule Data

The schedule data is often organized in different ways within an agency to meet the needs of different audiences.  For example, schedules may be organized for passengers, operators and vehicles.  They may show the trips a passenger may take, the work each operator is assigned for a day, or the path each vehicle travels each day, respectively.  At a minimum, stakeholder agencies produce these three types of schedules.  The operator schedule is generally called a crew schedule for rail operators.   For bus operators, the operator assignment, roster, pick or run for bus operators, may contain personnel and related information that satisfies union contract work rules.  The vehicle schedules include information on geography or track alignment, turnbacks, and other key places along the path from pull-out to pull-in.  Several transit agencies indicated that the crew/roster/run and equipment/block schedules may contain restricted data sets and should not be exchanged as part of a data exchange architecture.

Schedule Data Descriptions

The types of schedules that are developed by the transportation agencies vary in other ways as well.  For example, they may create schedules with and without geography (patterns), or schedules with timing points at timepoints versus at stations or stops (hereafter called a stop level).  Most commuter bus and train schedules are “stop level’ schedules; most bus schedules are timepoint based.  Whether a timepoint or stop level schedule, the output may be organized by routes, patterns (geometry), route direction, service type, date, or by stop (e.g., RideGuide format).  The stop level schedules require significant additional data that may not be found in most scheduling systems such as patterns with an ordered list of stop/station information.  Although provided to TRIPS123, many of the regional organizations do not maintain pattern definitions as part of their formal data maintenance process.  Bus operators that are moving towards on-board ITS systems are just now dealing with trying to integrate their bus stop and schedule data.  Rail and commuter bus operators, although supporting multiple “patterns”, do not typically distinguish them in their internal data.  

Periodic Planned Schedule Changes

Schedule changes occur periodically throughout the year.  Generally, agencies have a fall, winter, spring and summer schedule.  Some agencies change twice in the summer to accommodate two construction seasons.  The periods among the operators are not consistent or coordinated.  Figure 1 shows a timeline of the estimated schedule changes among operators.
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Figure 1:  Planned Schedule Changes of Downstate NY Operators

In some cases transit agencies develop special schedules for different seasonal occurrences, e.g., Christmas shopping, school vacation.  These seasonal schedules are similar to special day types in that they supersede the normal schedule, although they are also characterized by their longevity.  For example, New Jersey Transit extends its hours and increases frequency over a month period to accommodate shoppers and tourists; several Long Island transit providers implement summer beach service.   

Applications that Use Schedule Data

The ITS applications that are served by schedule data include 

· Onboard bus systems:  Automated annunciation and signage, CAD/AVL, APC.

· Automated train tracking and performance monitoring

· Automated Fare Collection / regional fare system

· Transit Trip Planning

Additional ITS applications are in the midst of a procurement process or are currently under development.  Additionally, the region provides other schedule products to their customers such as RideGuide and paper schedules.

Coordination of Schedules

There is significant coordination in the region among operators particularly the operators who provide service outside of the New York City five borough area.  The bus operators on Long Island coordinate with Long Island Rail Road.  Most of the other bus operators coordinate with Metro North Railroad.  New Jersey Transit, Connecticut Transit, and Amtrak coordinate with Metro North Railroad, among other providers.  Many private carriers such as Coach and Liberty contract service to county and state government agencies while also serving an important role by supporting and supplementing public sector service.  Regional schedule exchange needs are framed by the green and blue boxes in Figure 2:  Regional Coordination Activities.  Although procedures are in place to share schedule data, currently, most of these coordination activities are manual and improvised.  
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Schedule Data Authoritative Sources

A key provision of the Schedule Data Profile is to identify the authoritative source for schedule data at each agency.  Many of the agencies are developing or deploying new production databases for their scheduling data.  Among the agencies that are undergoing changes or plan to change their corporate schedule data source include:

· Coach USA

· Long Island Rail Road

· Metro North Railroad

· Westchester (Bee-Line Bus)

· New Jersey Transit

New York City Transit Surface Timetable Interchange Format (STIF) and Rapid Timetable Interchange Format (RTIF) files change over time in an incremental fashion, both retaining their basic form with information added to meet user requirements.  NYCT staff indicated that,the STIF file may soon undergo some significant changes due to a recent procurement.  
The authoritative schedule data sources for each of the stakeholders are listed in Tables 2 and 3, categorized by mode or regional data maintenance tool.

Table 2:  Schedule Authoritative Source: Rail

	Agency
	Authoritative Schedule Source

	Long Island Rail Road 
	Train Planning and Scheduling System (TPSS) or Crew Schedule Database

	Metro North Railroad 
	TimeTable 6 (TT6) Production Database

	NYC Transit (Subway) 
	Rail Timetable Interchange Format (RTIF)

	New Jersey Transit Commuter Rail
	Public Interface File (PIF)

	New Jersey Transit Light Rail 
	Current:  CASS, Publish and CASS, Timetable Interface

Future:  Hastus, ATIS and Hastus, timetable interface


Table 3:  Schedule Authoritative Source: Bus

	Agency
	Authoritative Schedule Source

	Coach USA (ShortLine)
	Web Application spreadsheet

	Long Island Bus
	Trapeze Interface files for Orbital data

	NYC Transit (Bus)
	STIF 

	Westchester (Bee-Line Bus)
	Trapeze FX and bus stop inventory

	New Jersey Transit (Bus)
	Current:  CASS, Publish and CASS, Timetable interface

Future: Hastus, ATIS and Hastus, timetable interface

	Dutchess County Loop – City of Poughkeepsie Bus –Leprechaun*
	DMS (initially populated by NYSDOT)

Maintained by Dutchess County

(*maintained by NYSDOT)

	Long Beach Transit (Nassau)
	DMS (initially populated and maintained by NYSDOT)

	Orange County - Newburgh Beacon - Middletown Transit 


	DMS (initially populated and maintained by NYSDOT)

	Putnam Area Rapid Transit 


	DMS (initially populated and maintained by NYSDOT)

	Transport of Rockland – Tappanzee Express – Municipal Services 
	DMS (initially populated  and maintained by NYSDOT)



	Suffolk Transit – Huntington 
	DMS (initially populated by NYSDOT)

Maintained by Suffolk County


2.4. Initial Stakeholder Concerns with the SDP Concept

In the preliminary introduction of the SDP concept to regional stakeholders, the stakeholders identified a few concerns and their possible solutions with respect to the SDP.  The ideas for improving the effectiveness of the SDP were expressed either during the interviews, the regional stakeholder technical working group meetings or during discussions with operators.  The issues included validity checking, data security, overall consistency across data sets, and the abilitiy to update only a subset of the schedule data.  These concerns were considered in refining the SDP Concept and are listed below.  

Validity Checking

Most operators indicated that some data validity checking is needed when data is transferred from an “authoritative source” to downstream applications.  The SDP should also be subject to a set of validity checks to ensure completeness, accuracy and consistency of each data set.

Data Security

Operators were concerned that some of the schedule data is sensitive and should only be accessed by authorized users.  Furthermore, there is concern about outside organizations and applications changing their registered schedule data sets.  

Overall Data Set Consistency 

In providing scheduling data to a regional exchange portal, the data may be inconsistent among the set of schedules provided by different operators.  Differences may emerge with respect to coincident and shared bus stop locations, names and identifications, street names and addressing methods, administrative areas, landmark names and feature representation, obstacles representation around stops and stations.  The SDP may provide a forum or set of authority tables to address these issues. 

Subset Update

While regular, planned schedules are updated on a relatively infrequent basis, subsets of schedules are updated throughout the year.  Certain routes are changed due to seasonal events, and detours and construction affect routes and consequently the service provided along those roads.  There is a significant amount of schedule changing that occurs by base, route or parts of a route.  Substitution of the entire schedule may be burdensome for some of these interim updates.  Rather a mechanism for updating only a subset of data is desired.

3. Schedule Data Profile Concept

The vision for the Schedule Data Profile is to represent transit schedule data in a format that enables the seamless exchange of high quality, reliable service information to travelers, transit agency staff and other regional/statewide stakeholders who can benefit from transit schedule information.  The TSDEA provides a framework in which schedule data represented in the SDP format may be accessed by authorized downstream applications, users, and systems.

3.1. System Overview

The Transit Schedule Data Exchange Architecture (TSDEA) and Schedule Data Profile (SDP) provide a means for representing, storing and accessing schedule data from transit agencies in the downstate New York region.  Schedule and related data may be represented and stored in the SDP format.  The TSDEA provides access to schedule data generated by the regional operators who publish and register their data sets in the SDP format.  In this respect, the two products differ in role and responsibility.

As expressed throughout this document, the SDP should support downstream transit applications that require schedule data from one or several agencies such as customer information services (e.g., trip planning, RideGuide and timetable), interagency schedule coordination system, or regional planning performance assessment.  To this end, the SDP should facilitate: 

· A standard way of collecting, describing and exchanging data to enable integration of transit service information for the region;

· A common, consensus-based data description and model to document transit service information across the region;

· Sharing information for better coordination among regional stakeholders and mining efficiencies from the transportation network;

· Decreasing time and cost needed to deploy ITS applications for each participating transit agency and for the region as a whole;

· Leveraging [single agency and regional] applications and dissemination methods to support multiple operators and enhance operations and service to meet better customer expectations; and

· An approach for extending and evolving the exchange methods used for sharing and integrating transit schedule data.

The TSDEA, in contrast, may range in its implementation as a data repository for each operator’s schedule data, all the way to an integration agent that ensures the completeness, consistency and integrity of the SDP content.  For example, the TSDEA may be implemented as a file server.  The TSDEA may also be implemented as a fully integrated centralized database (or distributed database management system) with internal procedures, naming conventions, referential validity checks and other functions that support the consistency and integration of schedule data across regional transit carriers.  The TSDEA may also implement some of the integration functions such as consistency and validity checks as needed by downstream application.  As a demonstration system, the TSDEA will serve the purpose to highlight through stakeholder feedback and preferences potential functional extensions and priority as the region moves towards deployment of a production TSDEA.  (Note that the specific functionality of the demonstration TSDEA will be discussed in later task descriptions.)  

This Concept of Operations describes the generation and use of the Schedule Data Profile.  Yet, the SDP may not be discussed in an operational setting without a framework.  To that end, the operational scenario will describe how the SDP is used within the context of a generic TSDEA, systems and people who interact with the SDP and actions that can be performed on the SDP.

3.2 Operational Scenario

The operational scenario describes a single transit provider creating, reviewing, updating and deleting a SDP content file.  It also describes how downstream applications may use the SDP to access information.  This scenario deals with functional SDP data generation, validation and exchange and is not intended to comprehensively address institutional and technical requirements relating to access and security.  These are critical requirements that will be addressed in the detailed requirements phase.

1.  [Develop SDP translation] A local transit service provider (hereafter called local transit agency or LTA) develops a translation from their native schedule data format to the standard SDP transit information component terms
.  They then develop specialized procedures and an automated script to translate new instances of the data to the SDP format.  These are tested and validated.  (This is a one time function that does not need to be repeated unless the native schedule data changes.) 

2.  [Create SDP] When LTA changes its schedule data, they publish and register their data set in the LTA SDP with the TSDEA portal.  The data owners may authorize a range of access levels to trusted users and systems.  When the data passes the validity checks (see Step 3), then the TSDEA registers the data set and assigns access authorizations.

3.  [Validate SDP] As part of the registration process, the TSDEA runs validity and consistency checks on the data set.  If there are errors, incomplete files, or inconsistencies with regional conventions, then the file is rejected and will not be registered.  When the tests run correctly, the SDP file is registered and documented in the metadata file.  In addition, the SDP content file will be validated to ensure that the content is a valid SDP XML.  (The checks may not ensure semantic validity.)

4.  [Update SDP] When a change to a portion of the schedule changes, the LTA may replace all or part of the LTA SDP data set.  The LTA should first run through a series of tests on their own system to ensure integrity and consistency among the data.  Then they may select to register only a subset of the LTA data that requires change, suspension or addition.  The updated data must also be checked (see step 3) for consistency and completeness.  When the update is confirmed, then it is registered by the TSDEA.

5.  [Review SDP content]  The SDP content may be viewed by authorized users.  The data will be presented in the SDP XML format by any Web browser application.  Other stylesheets may also be used to view the data in a different format.  (Note, review of the data in formats such as trip or public timetables require an application.  See Message Editor/Application Interface operation how that scenario may work.) 

6.  [Create and Generate Message/Interfaces]  An authorized application developer may develop a definition of a set of related data (e.g., a message) based on the SDP model to extract from one or more SDP content files.  Or, an application developer may use an existing message, such as TCIP, to extract from one or more SDP content files.  The Message will conform to the NTCIP Center to Center (C2C) 2306 standard which is based on web service standards such as the SOAP message format and Web Services Descriptive Language (WSDL).  The TSDEA will store and register the script to extract the message when requested by a downstream application.  Once generated a downstream application such as TRIPS123 may request updated files using the registered interface/message from registered data files.  

7.  [Statistical Information] Information on the TSDEA usage and performance may be available from the system infrastructure software and Metadata files.

3.3 Enumeration of Needs

The high level requirements to implement the operational scenario include the following major processes:

1. Route, Schedule (planned, subset and ad hoc) and Pattern/Stop Data Administration Processes

a. Create:  Translate authoritative schedule source data into SDP format

b. Review/view:  Display data inside SDP files

c. Update:  Update changes to datasets

d. Delete: Render old data obsolete 

e. Validate:  Ensure data quality and consistency using validity checks

f. Script/generate files (statistical file, i.e., check sum)

2. Publish and Store Processes

a. Naming conventions for files

b. Logon and Register procedures

i. Enforce security policies

ii. Implement privacy policies

iii. Execute validity and consistency checking

c. Document and update Metadata

d. Publish/Access files

3. Create and Generate Message/Interfaces

a. Create, Review, Update, Delete Message Description

i. Develop SOAP/WSDL

ii. May use TCIP messages

b. Extract message from one or more SDP content files

c. Transmit message to application

4. Spatial Network Data Administration and Update Processes 

· Most of these functions are out of scope of the project, the data requirements will be included in the regional architecture description
.

· Using Create, Review, Update, Delete (CRUD) processes

a. Network Data

b. Feature Descriptions

i. Walking paths and obstacles

ii. Transit and road features

c. Street name and street alias tables

d. Transfer table (Intermodal/interagency)

e. General transit stop inventory

f. Location tables

g. Landmark tables

h. Zones

i. Fare zones

ii. Other zones

i. Gazeteer (Places) information:  

i. Region and community names and alias table

ii. Transit service areas

iii. Legal jurisdictions (e.g., zip codes, districts, city, county, etc.)

5. Statistical Information

a. Collect and process usage data

b. Web server and portal tool functions

The SDP needs will be driven by the existing schedule data descriptions and downstream application needs of the stakeholders of the project.  To this end, a series of Use Cases were developed with the participation of the stakeholders to identify the key data requirements for the SDP.  Section 4 describes the methodology and presents a summary of each Use Case.  The Use Cases are included in Appendices C through E. 

4 Use Case Descriptions

The methodology used to understand the Concept of Operations for the requirements that drive the SDP is a Use Case approach.  A Business Process Use Case is described as a best practice in the Information Technology industry to clearly define from a business perspective what a system does and how the user interacts with the system.  It can also help in understanding the information components needed to make a system work.  Three use cases were developed to assist in identifying the requirements that should drive key data concepts of the SDP.  The three systems include:

· Trip Planning

· Dynamic Generation and Presentation of Public Timetables 

· Ad Hoc Scheduling

These use cases, though not comprehensive of the downstream applications provides challenging uses for schedule and related data both for individual agencies as well as for regional consolidation of schedule data.  Additional use cases for which the SDP would benefit (but were not developed due to limited resources) are operational/performance planning, RideGuide generation, and point-to-point timetables (based on a trip plan).

The common framework and regional data model, developed in response to the requirements emerging from these existing Use Cases should enable efficient extension of the SDP and TSDEA to these other potential functions in the future. 

4.1  Use Case Methodology

The Use Case approach consists of describing a typical work flow of a system described from the user’s point of view.  A Use Case may include some of the assumptions related to the work flow and decisions that are made, the data that drives these processes.  While the use cases described in this Concept of Operations are not comprehensive in defining all the potential uses of transit data, they were critical in providing a means of identifying the key information components of the schedule data description.  This project is using this strategy to discover the transit schedule information components that are needed by the Schedule Data Profile.  

The template used in documenting the Concept of Operations was adapted from the Geospatial One Stop (GOS) standard.  Each system Use Case includes the following sections:

Overview – High level description of the scope of the Concept of Operations

Operational Scenario - Describes the major interactions between the actors with the services provided by the system.  The actors are people and systems that interact with the Concept system.

Actor Descriptions - Describes key stakeholders and other systems that interact with the system.  It also defines the actor roles and responsibilities with respect to the system. 

Enumeration of Needs - List of high level requirements and data needs

Following the Concept of Operations section, the Functional Requirements section discusses the system’s functional requirements, data rules, usability rules if appropriate, and some of the relationships between the data and the functional requirements.  The requirements include the following sections:

Functional Requirements - Overview of requirements. This section includes the functional requirements, including information components needed to implement the requirements.

Describing Data Requirements - Based on the proposed SDP terminology and model, the table lists the information components, and their respective definitions, and other considerations. 

Not all the Use Cases include the Data Requirements sections and some include the Functional Requirements.  Both the Functional and Data Requirements sections will be examined in much more detail during the next task, the Functional Requirements Definition.

4.2 Trip Planning Use Case

As a starting point, the Trip Planning Use Case originally developed for the Geographic Information Framework Data Content Standards Part 7d – Transit Standard was used as a way to assist in defining the Trip Planning Use Case.  The Use Case deals with a customer initiated point-to-point travel plan that integrates services from multiple public transportation providers and their multimodal services.  The trip itinerary request may be based on several key criteria such as origin, destination, travel date/time, amenities desired, traveler profile, trip constraints (i.e. lowest cost, shortest time, fewest transfers, mode, accessibility, time of day, day of week), one way or return trip, and number of trip itineraries.  Trip plan may include real-time information on schedule adherence status, route adherence status, special event schedules (such as Puerto Rican Day or the 4th of July), and service changes.  Trip Plans may also include finding service in an area such as “What routes or stops are available near Water and Wall Streets”).  Based on the customer request, the trip planner responds with one or more trip itineraries.

The Trip Planning Use Case may be found in Appendix C.

4.3 Dynamic Generation and Presentation of Public Timetables Use Case

The Dynamic Generation and Presentation of Public Timetables is a function that supports public access to user-friendly schedule information, viewed on the Web or formatted for publishing software, drawn from raw schedule data.  The process for producing public timetables usually starts with a graphic artist.  The designs and layouts are handed off to web designers and then prepared for customer presentation.  The duration for this activity is typically one to two weeks to prepare a limited number of routes.  The activity is manual and time consuming.  When changes to the schedule are made between the major seasonal schedule changes, due to special circumstances or days (e.g., Holiday shopping periods, sports events, etc.) or schedule refinements, print and electronic versions of the revised schedule cannot be published easily.  This use case describes an automated service wherein raw schedule data (with key fields inserted during the scheduling process) is transformed and presented to the customer without the manual graphics design and layout period.  The TRB Transit IDEA Project 39 Dynamic Timetable Generator Concept of Operation was used to initiate discussion on this use case.

The Dynamic Generation and Presentation of Public Timetables Use Case may be found in Appendix D.

4.4 Ad Hoc Use Case

The purpose of the Ad Hoc Scheduling Use Case is to identify the data requirements needed to represent schedules that are developed, not as part of the regular planning cycles, but in reaction to external events.  The impacts on the schedule are typically communicated to the public through service bulletins published as flyers or on web sites.  The details of the changes are not currently incorporated into many of the downstream transit systems that use schedule information such as stop annunciation and signs, predictive arrival times at stops, published timetables, and trip planning systems.  To that end, this use case addresses some overall requirements that are not currently addressed in the other SDP related use cases, issues such as temporary changes or updates to a subset of the schedule, suspension of services and facilities, or addition of new services to an existing schedule.  
Given the complexity of the transit providers in the downstate region, internal policies and resource impacts will determine when an Ad Hoc response is implemented or an ad hoc schedule is published.  Although not its purpose and not within the scope of the TSDEA project, the Use Case may provide a framework for discussing these issues.  The Use Case purpose is to understand the descriptions of the ad hoc schedules, how one should be organized, and potential tools that may help to develop and publish these schedules if an agency feels the need to do so.  
The Use Case may be found in Appendix E.

5 Operational Needs:  Issue and Concerns

The challenges to implementing the Schedule Data Profile are numerous.  A number of key concerns and issues emerged during the courses of interviews, discussions, workshops and break out group deliberations that will impact the success of the project and ability of the region to implement the vision.  For example, there are several concerns and challenges that impact the underlying requirements of the SDP and implementation of the resulting SDP specification.  The concerns range from operational procedures to data integration and consistency.  
The process of resolving these concerns will continue during the Requirements Definition task.  Participating stakeholders will be asked to consider alternative approaches to accommodate the issues and challenges presented in this section (as well as additional ones that might emerge).  The approach that best serves the region will drive the physical architecture and operational needs of the Transit Schedule Data Exchange Architecture and Schedule Data Profile.  It may also impact procedures, formats, and regional applications deployed by transit agencies and regional organizations.   For that reason achieving a consensus among the operators is critical.

The project approach is designed to identify, discuss and resolve issues through the various project stages.  It is understood that organizations do not stand still, they change and their issues change.  In addition, other projects, such as the Web Data Maintenance System (WDMS), may be addressing similar and/or overlapping issues.  The benefit of an Operational Needs section is that it addresses the need for certain functionality, but not necessarily what applications will provide them.  The approach of the TSDEA supports incorporating the functionality of other tools needed to meet regional operational needs.  

5.1 Service Change Update Timing

Many regional systems that collect schedule data specifically for trip planning applications identify service change update frequency as a significant issue in integrating and loading the downstream application.  In some cases data is accepted whenever new data sets are available.  Other times, data is only accepted on a periodic basis, once every two weeks or once a quarter.  One aspect of this issue is keeping track of data set registration, versioning and configuration management.  
The region is currently discussing some of these issues and potentially applicable approaches may be defined in the development of the WDMS.  Examples of two circumstances that need further requirements definition and a possible solution defined are the following.  First, how can the TSDEA/SDP register a subset of a schedule to take precedence?  Second, how are special seasonal schedules that may be valid during the activation period of the normal schedule, be represented, registered and managed?

In addition, the “ad hoc” schedules need to be accommodated as part of the subset updates that may be valid during the same period as the normal schedule.  These schedules may be characterized as a short duration subset of a route.  The ad hoc schedules may impact the physical alignment, mode, alighting/boarding points, and transfer opportunities in addition to the frequency and travel times associated with the service.

Although several agencies update subsets of their schedules on a periodic basis, these routes or lines may not be distributed beyond the agency.  Procedures may need to be put in place to transform and register these updates to the TSDEA/SDP.

5.2 Naming Consistency across SDP files

Early in the discussions, a key need was expressed about regional coordination and consistency of key data fields.  This concern is relevant for various data sets and naming conventions used by each stakeholder organization.  Addressing styles, road name abbreviations, street names and aliases, administrative area and landmark names and abbreviations are areas where authority data sources may be adopted.  The requirement for consistency at a central data exchange layer may drive the architecture of the TSDEA.  There are several technical approaches for dealing with ensuring consistency.  Some approaches may drive the requirement to the agency level; some may be implemented at the regional TSDEA level; and yet another option is to leave the requirement to the downstream application such as TRIPS123.

5.3 Data Integration at the Authoritative Source Level

Many of the authoritative schedule sources do not contain all the data concepts needed by key downstream applications.  For example, some data sets do not include pattern definitions, stop information and key attributes (e.g., platform length, location).  Some descriptions, if patterns are included, may not associate trips/trains with their representative pattern.  

The pattern may be described in many ways.  Typically it is a directed path of a route marked by an ordered list of all the time points and stop points.  The pattern may have additional information that is either derived from a base map, field surveys or performance data.  For example, it may have running times between time points or stops by time of day or day of week.  It may additionally have distance between time points or stop.  The time points and stops may have location references that tie them to a universal or road network location.  Within the region, derivation of these pattern fields ranges from non-existent to fully integrated into an application other than the authoritative schedule source.  Few bus operator currently include a complete set of data although with the deployment of advanced technology systems, many of them are in the process of collecting and maintaining this information. 

The pattern information provides a representation of the transit network to ensure consistent quality and completeness of the data.  Alternatively, each downstream application uses its own algorithms and infrastructure data sets (e.g., base map, performance data) to derive the transit network and its service performance measures.  Examples of the technical differences that result are discussed in the next two sections Spatial Data Coordination and Timepoint versus Stop Level Schedules.

5.4 Spatial Data Coordination and Location Referencing Issues

Many of the downstream systems use a digital base map or transportation network to store, analyze and display transit information.  The transportation network is also used to derive auxiliary data on the transit network, (i.e., the physical coverage and temporal services supplied by the transit agency) like bus stop level schedules, driving directions, coincident stops where transfers may be made.  Many transit agencies and TRIP123 are using the NavTeq base map, although the version and designation of private roads (roads through parking lots or transit only guideways) may differ from agency to agency.  New York City Transit is using a NYC base map.  The differences among these databases may not be significant, but they are evident.  As a consequence there may be differences in spatial or linear position of transit stops and stop portals, distances along alignments, street names, address ranges, jurisdictional boundaries, transfer locations, obstacles to walking, and more.  

Although an analysis of the types of location references will be made as part of the requirements definition, transforming or “crosswalking” between location referencing methods is important to trace the transit network to the geographic base map, transportation network(s) and other modes (e.g., walking, bicycling).  The transit network is generally a linear network that is defined relative the transportation network as well as the base map geography.  Tracing to real world attributes is also a required capability.  Defining how these location reference methods should be represented may not be as simple as requiring that an address described by its constituent parts.  Many locations may not contain addresses (e.g., bus slots at JFK Airport).  Although out of scope for this effort, conventions and descriptions for key multimodal and multi-agency transit facilities should be standardized across the region.  These conventions may then be used by transit properties in the region.

5.5 Timepoint vs. Stop Level Schedules

As transit becomes more customer-driven, transit applications are acquiring performance data and generating transit information from the customers’ perspectives, that is, arrival and departure times at stops and stations.  Automated on-board systems, trip planning, RideGuide, and real time service status information use stop level schedules.  Each stop level schedule is generated by projecting a timepoint schedule using different algorithms, network, and historic data.  As a consequence significant differences in stop times may result, for example, the RideGuide may not match the TRIPS123 itinerary.  There are two ways of dealing with this potential issue.  Using the pattern as the description of the transit network, as discussed the Data integration at the Authoritative Source level section is one potential solution.  Another solution is to generate a stop level schedule and store it in the SDP format.  There are some agencies that generate stop level schedules for all downstream applications in order to ensure the consistency across applications.  They generate the schedule using specialized tools (GIS), and then they do not need to use embed those tools in other applications.

5.6 Centralization vs. Distributed Procedures

The degree of independence in generating the SDP assumed by each stakeholder may depend on where the procedures for validity checking, ensuring consistency and other regional coordination occur.  There are a number of guiding principles articulated by transit agencies that drive the procedures to the agency level.  For example, the requirement for only authorized access and revision to data assumes that any changes to the data to ensure consistent naming conventions, location referencing, or other accuracy checks (even stop level projections) be incorporated into the data set prior to the SDP registration.  On the other hand, there are other requirements to ensure regional consistency and completeness which may only be verified at the regional level.  When agencies must approve the changes, some automation throughout the lifecycle (from data loading to the TSDEA to the downstream application) must be sacrificed. 

5.7 Authoritative Data Source

Although many of the participating transit agencies have identified the authoritative data source form which schedule data for the SDP will be derived, there are some that are still in the process of migrating from one source to another.  At a certain point over the next few months, a commitment by the stakeholder will need to be made in order for them to participate in the demonstration phase.

Appendices

Appendix A:  Glossary/Acronyms

	Term
	Description

	APC
	Automated Passenger Counting; a system on-board a revenue vehicle used to count boardings and alightings.

	architecture
	“A framework within which a system can be build.  An Architecture functionally defines what the pieces of a system are and the information that is exchanged between them.  An Architecture is not technology specific which allows the Architecture to remain effective over time.  It defines ‘what must be done,’ not ‘how it will be done’.”  [from Regional ITS Architecture Guidance Document, Appendix B: Glossary, p. 144]

	Authoritative Source
	A data set that contains the most reliable and complete set of information within an enterprise. 

	AVL
	Automatic Vehicle Location; a system on-board a revenue vehicle that tracks the position of the vehicle.  The location is typically tracked using a navigation suite composed of a GPS unit and dead-reckoning sensors.

	CAD
	Computer Aided Dispatch; a system that enables transit controller/dispatchers to manage fleet operations, data and voice communications through a number of decision support and graphical tools.

	Concept of Operations
	“An operational concept identifies the roles and responsibilities of participating agencies and stakeholders.  It defines the institutional and technical vision for the region and describes how the system will work at a very high-level, frequently using operational scenarios as a basis.”  [from Regional ITS Architecture Guidance Document, Appendix B: Glossary, p. 150]

	Configuration Management
	A term used with respect to software engineering to describe the operations and functions related ensuring that an application or system is composed of the correct versions of the software, data, and hardware modules, and that it is compiled using the correct tools.

	CRUD
	Create, Review, Update, Delete; a mnemonic used in the database management field to describe the four basic functions applied to an instance of a database.

	Data concept
	“Any of a group of data dictionary structures…referring to abstractions or things in the natural world that can be identified with explicit boundaries and meaning, and whose properties and behavior all follow the same rules.”

[“IEEE Data Dictionary for ITS” 1999]

	Data integration 
	Bringing together of data descriptions including semantics and formats.

	Data model
	“an abstract way how data is represented in a business organization, an information system or a database management system.”  [wikipedia.org] 

	Downstream applications
	Systems or applications that receive data from applications that generate the data.

	dynamic message sign (DMS)
	An electronic sign that “can change message presented to the viewer such as Variable Message Sign (VMS), Changeable Message Sign (CMS) or Blank-Out Sign (BOS).  Abbreviated DMS.” [NTCIP 1203:1997]

	FHWA
	Federal Highway Administration

	FHWA Rule 940
	FHWA Rule on ITS Architecture and Standards Conformity [see http://www.ops.fhwa.dot.gov/its_arch_imp/policy.htm]

	Fleet Management
	Management of an organization’s vehicle assets including operations to maintenance.

	Framework
	The organization of business processes described by planned or existing systems, behaviors, functions, relationships and objects.

	FTA Policy
	FTA Policy on ITS Architecture and Standards [see http://www.ops.fhwa.dot.gov/its_arch_imp/policy.htm]

	Geographic Information Framework Data Content Standard
	An e-government initiative to develop business semantics for all geographic data exchange.  The standard was submitted to ANSI for standardization.  There is a base transportation section (Part 7) and a section that deals with transit (Part 7d), roads (Part 7c) and rail (Part 7b).

	GeoSpatial One Stop (GOS)
	An e-government initiative to develop a collaborative environment in which to access and share Geospatial data through one comprehensive and comprehensible portal using consensus based standards such as the Geographic Information Framework Data Content Standard. [see http://www.geodata.gov/gos]

	GIS
	Geographic Information System

	IDEA
	Innovations Deserving Exploratory Advancement

	Interoperability
	The ability of two or more systems or components to exchange information and to use the information that has been exchanged.

	IT
	Information Technology

	ITS
	Intelligent Transportation Systems

	LI
	Long Island

	LIRR
	Long Island Railroad

	MTA
	Metropolitan Transportation Authority

	NJ
	New Jersey

	NTCIP C2C
	National Transportation Communications for ITS Protocols Center to Center [see www.ntcip.org]

	NY
	New York

	NYC
	New York City

	NYSDOT
	New York State Department of Transportation

	Operational Scenario
	A narrative describing how stakeholders interact with the system.  Alternative operational scenarios are typically defined as part of a Concept of Operations to capture various ways the stakeholders interact with the system under different environmental conditions or system uses.

	PANYNJ
	Port Authority of New York and New Jersey

	Pattern
	“A unique, non-branching, ordered sequence of time points, street links, or public transportation stops to be followed by a transit vehicle in scheduled service.” [Geographic Information Framework Data Content Standards, Transportation:  Transit (Part 7d), July 2004. p., 7d-2]

	physical architecture
	“The Physical Architecture is the part of the National ITS Architecture that provides agencies with a physical representation (though not a detailed design) of the important ITS Interfaces and major system components.  The principal elements of the Physical Architecture are Subsystems, Terminators and Architecture Flows that connect these Subsystems and Terminators into an overall framework.  At the next level of detail, the Physical Architecture identifies Equipment Packages for each Subsystem and assigns Processes identified in the Logical Architecture to these Equipment Packages.  Similarly, the Data Flows from the Logical Architecture are grouped together and assigned to Architecture Flows.”  [from Regional ITS Architecture Guidance Document, Appendix B: Glossary, p. 150]

	portal
	A web based application that provides access to information, documents or files.  A portal may be implemented as an FTP site.

	quality check
	The process of ensuring that the data that are entered fall within acceptable boundaries of the application collecting the data.

	Referential Integrity
	Referential integrity is the enforcement of data consistency between associated tables in a relational database.

	Registration
	The requirement to log into a system such as a portal.

	RideGuide
	A timetable located at a stop point that presents the transit service provided to that location.

	route
	“A collection of patterns in revenue service with a common identifier.” [Geographic Information Framework Data Content Standards, Transportation:  Transit (Part 7d), July 2004. p., 7d-3]

	Route Adherence
	Verification that the transit vehicle is located on the correct path based on the provisions of the schedule and the vehicle assignment.

	schedule
	The description of the provision of transit service for a period of time.  The schedule includes descriptions of trips, timepoints, routes, operator and vehicle work assignments.

	schedule adherence
	The actual observance by a transit vehicle in revenue service of following the provisions of the schedule.

	Schedule, Ad Hoc
	Changes to the planned operations (schedules) such as planned deviations that are triggered by external events, either known and semi-planned, or unplanned events.

	Schedule, Planned
	Service operations that describe the geographic paths and trip provisions as needed by the customer, operator and vehicle dispatch.  The planned schedules are developed and issues between two and four times per year.

	Schedule, Stop-Level
	A data set that contains scheduled arrival (and departure) times of the revenue transit vehicle at each bus stop associated with each trip.

	Schedule, Subset
	A portion of a schedule.

	SDP
	Schedule Data Profile

	SOAP
	“SOAP is a standard for exchanging XML-based messages over a computer network, normally using HTTP. SOAP forms the foundation layer of the web services stack, providing a basic messaging framework that more abstract layers can build on.”    [http://en.wikipedia.org/wiki/SOAP]  

Note:  SOAP, once used as an acronym to mean Simple Object Access Protocol, is now used as a name for the World Wide Web Consortium standard and implementations.

	SQL
	Structured Query Language.  A computer language used to create, modify and retrieve data from a relational database management system.

	System Engineering Process
	An inter-disciplinary approach to “managing the system's life cycle (through concept, design, production, operation and disposal)…[The process] is a bit like executing a series of interconnected engineering projects in a sequence, each project drawing on the results of the last until the end result is achieved.” [wikipedia.org]

	TCIP
	Transit Communications Interface Profile, a business semantic standard currently under development by APTA.

	TRB
	Transportation Research Board

	trip
	“A one way scheduled movement of a transit vehicle between starting and ending time points.  A revenue-service trip will be an instance of a pattern.” [Geographic Information Framework Data Content Standards, Transportation:  Transit (Part 7d), July 2004. p., 7d-3]

	TRIPS123
	NY/NJ/CT Metropolitan Region Traveler Information system, managed by TRANSCOM Consortium, includes multi-agency transit trip itinerary system * Transit Advisor

	TSDEA
	Transit Schedule Data Exchange Architecture

	TZ
	Tappanzee Express

	USDOT
	United States Department of Transportation

	Use Case
	A UML (Unified Modeling Language) term for a sequence of actions that an Actor performs within a system to achieve a particular goal. A use case describes one specific aspect of the system without presuming any specific design. A use case is represented by a Use Case Diagram and written specification that details the tasks.

	user service
	“User Services document what ITS should do from the user’s perspective.  A broad range of users are considered, including the traveling public as well as many different types of system operators.  User Services form the basis for the National ITS Architecture development effort.  The initial User Services were jointly defined by USDOT and ITS America with significant Stakeholder input and documented in the National Program Plan (NPP).  Over time, new or updated User Services will continue to be developed and the National ITS Architecture will be updated to support these User Service changes.” [from Regional ITS Architecture Guidance Document, Appendix B: Glossary, p. 154]

	Validity Checking
	Rules and tests that ensure that something conforms to prescribed requirements or a certain standard.

	Versioning
	“Revision control (also known as version control) is the management of multiple revisions of the same unit of information.” [wikipedia.org]

	WSDL
	“The Web Services Description Language (WSDL) is an XML format published for describing Web services.” [http://en.wikipedia.org/wiki/WSDL]

	XML
	Extensible Markup Language.  A World Wide Web Consortium specification used to create custom tags, enabling the definition, transmission, validation, and interpretation of data between applications.

	XML Schema
	An XML schema is a description of a type of XML document, typically expressed in terms of constraints on the structure and content of documents of that type, above and beyond the basic syntax constraints imposed by XML itself. An XML schema provides a view of the document type at a relatively high level of abstraction.” [http://en.wikipedia.org/wiki/XML_schema]


Appendix B:  Stakeholder Interview Summary

In order to better understand the operating environment of the New York City region, the following transit agencies were interviewed from June 23to August 17, 2005:

· Coach USA (ShortLine, Rockland Coach, etc.)

· Long Island Bus

· Long Island Rail Road

· Metro North Railroad

· MTA Headquarters

· NJ Transit

· NYC Transit (Subway and Bus)

· Westchester (Bee-Line Bus) 

The section will include information collected from these agencies as a part of the interview process. 

(see NYSDOT_ConOps_Appendix_B.zip)

Appendix C:  Trip Planning Use Case

See NYSDOT_ConOps_Appendices_UC.zip
Appendix D:  Dynamic Generator on Timetable Publishing Use Case

See NYSDOT_ConOps_Appendices_UC.zip
Appendix E:  Ad Hoc Use Case

(see NYSDOT_ConOps_Appendices_UC.zip)

Appendix F:  List of Regional Stakeholders 

	Provider
	NTD #  note 1
	Comments

	Transport of Rockland
	2084
	

	Rockland Coaches
	2149
	

	Rockland TRIPS
	2086
	

	Dutchess County (Loop Bus)
	2010
	

	Poughkeepsie
	2009
	

	Clarkstown
	2085
	Rockland

	Putnam County (PART)
	2096
	

	Spring Valley
	2089
	

	Liberty Lines
	2079
	

	Bee Lines
	
	

	NY Bus Tours
	2040
	

	Queens Surface
	2136
	

	GTJC
	2147
	Consists of Green, Triboro, Jamaica, and Command bus

	City of Long Beach
	2006
	

	HART
	2071
	LI

	HART
	1051
	CT

	Suffolk
	2072
	

	MTA LI Bus
	2007
	

	MTA LI Rail Road
	2100
	

	MTA Metro North
	
	

	Hudson Transit (Shortline)
	2126
	

	NJ Transit
	2080
	Includes bus, rail, Newark subway

	NJ Transit west of Hudson
	
	Very difficult to obtain

	Leisure Lines
	2164
	NJ

	Atlantic Express
	2180
	

	SI Ferry
	2082
	NYCDOT

	Lakeland
	2163
	

	Orange-Newark-Elizabeth
	2166
	NJ

	Lafeyette IBOA
	2162
	Jersey City (correct spelling)

	Olympia Trails Bus
	2165
	(Coach USA) NJ

	Norwalk Transit
	1057
	CT

	Suburban Transit
	2128
	(Coach USA) NJ

	Milford Transit
	1107
	CT

	Greater Bridgeport Transit
	1050
	CT

	CT Transit – Stamford Division
	1056
	CT

	CT Transit – New Haven
	1055
	CT

	PATH
	2098
	

	MTA SI Railway
	2099
	

	NY Bus Tours
	2040
	

	Private One of NY
	2171
	Airport service

	Academy Lines
	2122
	NJ

	DeCamp Bus
	2161
	NJ

	Trans-Hudson
	2168
	NJ

	NJ Transit (NJTC-45)
	2132
	

	Community Transit
	2160
	

	MTA NYC Transit
	2008
	Bus and rail

	Liberty Lines Express (LLE)
	2117
	Purchased by NYC DOT

	Private ferries
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Figure � SEQ Figure \* ARABIC �2�:  Regional Coordination Activities


















































� See Appendix F for a detailed list of the operators who comprise the regional stakeholders.


� Design of new interfaces is scheduled to begin in November, 2005 with delivery scheduled for August, 2006.


� Tools will be available to support transit agencies in developing the translations and automated scripts.


� Although underlying spatial data requirements will be reflected in the SDP design, the functions associated with data administration and update are considered internal to the agency and thus viewed as out scope for SDP design.
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