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1 Introduction

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.

1.1 Scope

This document consists of the functional requirements that will drive the development of the Schedule Data Profile Schema.  The functional requirements are composed of a concise set of statements pertaining to the configuration, organization, data and maintenance issues that support the Concept of Operations and the downstream application needs as described in the Use Case scenarios.  The major requirements relate to the data, information organization, business rules for describing data, and quality checks to ensure semantic conformance and referential integrity (correct relationships among data concepts).  Other requirements deal with the SDP Schema requirements and SDP documents (operator submitted source data).

The document describes the complete set of functional requirements needed to implement the Schedule Data Profile.  It may not include all the functional requirements needed to specify the Transit Schedule Data Exchange Architecture (TSDEA).  The TSDEA should be viewed as an engine that integrates regional transit data, providing consistent data across the region.  Ideally, the TSDEA should be able to support additional transit data sets, beyond the schedule data, such as transit infrastructure data, fare data and other key transit data sets.  Although included in this document, functional requirements pertaining to regional data consistency may not be implemented in the first version of the SDP and subsequent TSDEA demonstration.

1.2 Purpose

Functional requirements describe what a system does, not necessarily how it is performed.  To that end, this document describes the SDP data concepts, what relationships are needed to ensure the accuracy and representation of key schedule data concepts, and what data elements are needed to ensure the complete representation of the data concepts.  

1.3 Functional Requirements Foundation

These functional requirements were derived from several sources.  In developing this document, the authors attempted to guide the requirements development process by the best practices for representing transit schedule and related data.  The primary sources that drive the requirements are the authoritative source data and business practices of regional stakeholders.  The additional data requirements that emerged from the SDP Concept of Operations and Use Case processes also impacted the development of these functional requirements.  Finally, other important sources include documents from the information technology and transit industries that were developed by professionals who contributed to key specification and standard activities both in the US and internationally.  

1.4 Document Organization and Audience

The Functional Requirements document is written for New York downstate regional stakeholder transit staff and their consultants who may use this document to understand the underlying requirements and business rules that drive the SDP representation and the requirements related to SDP documents (agency schedule source data submittals). This document will serve to direct the development of the Schedule Data Profile XML Schema and the initial deployment of the SDP.

The Functional Requirements document is divided into eight chapters.

Chapter 1:  Introduction

The first chapter introduces the project and the purpose and scope of this document.

Chapter 2: Compliance to Regional ITS Architecture

The relationship of the SDP and TSDEA to the relevant regional ITS architectures is defined, as required by the FTA National Architecture Policy.  In addition, the regional ITS architectures are examined for additional high level requirements that might drive the SDP requirements.
Chapter 3:  Functional Requirements Overview

This chapter describes the methodology, terms and notation used in describing the SDP data requirements.  In addition, it serves to introduce the scope of the concepts covered by the SDP.

Chpters 4-6:  Reference Transit Data Model Requirements, Common Data Concepts, and Integrity Checking

These chapters describe the core functional data requirements of the SDP. In Chapter 4, the major data concepts are described.  Each subsection that describes SDP data concepts is written to ensure that its requirements are semantically, syntactically and referentially consistent, accurate and complete. Chapter 5 describes the requirements related to ensuring data consistency at a regional level.  Chapter 6 describes the checks needed to ensure the accuracy and consistency of the data requirements.
Chapter 7:  Schedule Data Profile XML Schema Requirements

This chapter describes the requirements associated with the SDP Schema and SDP documents.  These include underlying standards, naming and versioning requirements, interim and complete updates.  
Several appendices are included or attached to this document.  They include:
Appendix A:  SDP Data Dictionary:  The set of attributes used throughout the conceptual data model.  These may be found in SDP_Func_Reqt_App_A_DD DRAFT 3_v0.1.doc

Appendix B:  Naming Conventions for Transit Facilities:  A set of standard names and aliases that should be used region-wide.

Appendix C:  Addressing Standard:  A referenced standard for describing addresses and address segments.  These may be found in SDP_Func_Reqt_App_C GOS AddressStd_DRAFT 3_v0.1.doc.

Appendix D:  Technical Memorandum -- Guidance on Data Concepts (White Paper Collection):  A set of white papers written during the Functional Requirements document development to explain and provide insight into specific transit data concepts.  These may be found in SDP_Func_Reqt_App_D TechMemo DRAFT 3_v0.1.doc.
Appendix E:  Associations between Entities Table:  Additional Integrity Checks that show the relationships among entities as well as identifiers with related attributes.

2 Compliance to Regional ITS Architectures

The New York City metropolitan region consists of three (3) New York State Department of Transportation regions, Region 8 (Hudson Valley), Region 10 (Long Island), and Region 11 (New York City).  Each of these NYS DOT region has its own regional ITS architecture.  One of the outputs of a regional ITS architecture is a list of potential high-level functional requirements, based on the transportation services defined for the region.

This section is a review of where the New York Metropolitan Region Transit Schedule Data Exchange Architecture (TSDEA) project appears in the regional ITS architecture for each of these NYSDOT regions.  Based on the transportation services, data exchanges, and interfaces defined in the regional ITS architectures that are applicable to the TSDEA project, high-level functional requirements will be derived from these regional ITS architectures.  These high-level functional requirements will be a starting point for deriving more detailed functional requirements for the region.

A review of the regional ITS architectures is also necessary because of This section supports the SDP project in three important ways.  By looking at the relationship of the project to the regional ITS architectures, it will help the project meet the policy requirements of the FTA National ITS Architecture Policy on Transit Projects.  Second, it provides another opportunity and approach for identifying the high level functional requirements of the SDP. Third, it provides some preliminary recommendations that will support future updates of the regional architectures, with respect to the SDP and the TSDEA.

The New York City metropolitan region consists of three (3) New York State Department of Transportation regions, Region 8 (Hudson Valley), Region 10 (Long Island), and Region 11 (New York City).  Each of these NYS DOT regions has its own regional ITS architecture.  One of the outputs of a regional ITS architecture is a list of potential high-level functional requirements, based on the transportation services defined for the region. 

This section provides a review of where the New York Metropolitan Region Transit Schedule Data Exchange Architecture (TSDEA) project appears in the regional ITS architecture for each of these NYSDOT regions.  Based on the transportation services, data exchanges, and interfaces defined in the regional ITS architectures that are applicable to the TSDEA project, high-level functional requirements will be derived from these regional ITS architectures.  These high-level functional requirements will be a starting point for deriving more detailed functional requirements for the region.

A review of where the TSDEA/SDP project fits in the regional ITS architectures is also required to be in compliance with the FTA National ITS Architecture Policy on Transit Projects.  In summary, under this policy, ITS projects must appear in a region’s ITS architecture to qualify for federal funding.  Since this project is partially funded with federal monies, it is important to identify how the project is a part of the regional ITS architectures.  This section of the Functional Requirements document can be referenced during the self-certification process for compliance with the FTA ITS policy, with respect to the TSDEA/SDP project. 

2.1 Project Goals with respect to FTA Policy/FWHA Rule

Before beginning the analysis of the regional ITS architectures, it is important to review the goals of the TSDEA project to determine what transportation services are to be provided by this project.

The primary goal of the TSDEA project is to develop a framework to exchange transit schedule data to support transit service coordination, primarily between different transit management agencies.  This framework should support the use of ITS standards where possible, including using standards-based communications protocols, messages sets, and data elements, as applicable.  Thus, the review of the regional ITS architectures focused on the interfaces and data flows between transit management centers.

A secondary goal of the TSDEA project is to use the framework to enable other “downstream” applications for and between transit agencies, such as supporting transit traveler information and improving internal transit operations.  Based on these secondary goals, the review of the regional ITS architectures also focused on the interfaces and data flows within transit agencies that considers internal transit operations that can benefit from the TSDEA framework, such as transit traveler information.

2.2 Analysis

An analysis of each regional ITS architecture was performed to extract those sections that are applicable to the TSDEA project.  The extraction focused on transportation services, information exchanges, and interfaces that supported the primary goal of the TSDEA project, namely, the exchange of transit schedule data to support transit service coordination between transit management agencies.

2.2.1 Introduction

Table 1 summarizes the counties that are included in each regional ITS architecture.

Table 1.  Regional ITS Architectures

	Architecture
	Counties

	Region 8 – Hudson Valley
	Columbia, Dutchess, Orange, Putnam, Rockland, Ulster, and Westchester Counties.

	Region 10 – Long Island
	Nassau and Suffolk Counties.

	Region 11 – New York City
	Kings, New York, Queens, Richmond and The Bronx Counties.


Table 2 lists the transit agencies that are involved with the TSDEA project and in which regional ITS architecture(s) the agency appears in.

Table 2.  Transit Agencies

	Transit Agency
	NYSDOT R8 
	NYSDOT R10
	NYSDOT R11

	Coach USA
	
	
	c

	Dutchess County Loop
	x
	
	c

	Metropolitan Suburban Bus Authority (MSBA) 
	
	b
	

	MTA Bus
	
	
	e

	MTA Long Island Rail Road
	
	x
	x

	MTA Metro North Railroad
	x
	
	x

	MTA New York City Transit
	
	
	x

	NJ TRANSIT
	
	
	x

	Poughkeepsie-Dutchess County Transportation Council
	a
	
	c

	Orange County Transit
	a
	
	c

	Rockland County Department of Transportation
	x
	
	c

	Suffolk Transit
	
	x
	d

	Westchester County
	x
	
	x


Notes:


a -
May be represented as “City / Local Transit Operations” in Region 8


b -
Also known as MTA Long Island Bus

c -
May be represented as “Mid Hudson South Transit Operator Systems” in Region 11

c -
May be represented as “Long Island Transit Operators Systems” in Region 11


e -
May be represented as “NYCDOT (Franchise Bus) Systems” in Region 11

2.2.2 Transportation Services

The U.S. National ITS Architecture defines several transportation services that may be supported within a region, related to public transportation.  A review of the transportation services provided by the U.S. National ITS Architecture and that are provided by the TSDEA project include:

Multi-modal Coordination.  This transportation service establishes two way communications between multiple transit and traffic agencies to improve service coordination.  Multimodal coordination between transit agencies can increase traveler convenience at transit transfer points and clusters (a collection of stops, stations, or terminals where transfers can be made conveniently) and also improve operating efficiency.  Transit transfer information is shared between Multimodal Transportation Service Providers, Transit Agencies, and ISPs.  Coordination between traffic and transit management is intended to improve on-time performance of the transit system to the extent that this can be accommodated without degrading overall performance of the traffic network.  More limited local coordination between the transit vehicle and the individual intersection for signal priority is also supported by this package.

This is the only transportation service provided by the TSDEA project as a primary goal, as currently defined.  However, as a secondary goal, the TSDEA project will enable, or partly enable other transportation services, including:

Transit Fixed-Route Operations.  This transportation service performs vehicle routing and scheduling, as well as automatic operator assignment and system monitoring for fixed-route and flexible-route transit services.  This service determines current schedule performance using AVL data and provides information displays at the Transit Management Subsystem.  Static and real time transit data is exchanged with Information Service Providers where it is integrated with that from other transportation modes (e.g. rail, ferry, air) to provide the public with integrated and personalized dynamic schedules.

Transit Traveler Information.  This transportation service provides transit users at transit stops and on-board transit vehicles with ready access to transit information.  The information services include transit stop annunciation, imminent arrival signs, and real-time transit schedule displays that are of general interest to transit users.  Systems that provide custom transit trip itineraries and other tailored transit information services are also represented by this market package.

ITS Data Mart.  This transportation service provides a focused archive that houses data collected and owned by a single agency, district, private sector provider, research institution, or other organization.  This focused archive typically includes data covering a single transportation mode and one jurisdiction that is collected from an operational data store and archived for future use.  It provides the basic data quality, data privacy, and meta data management common to all ITS archives and provides general query and report access to archive data users.

2.2.3 Analysis - Region 8 ITS Architecture

The Region 8 ITS architecture includes several transit agencies participating in the TSDEA project.  However, an analysis of the Region 8 regional ITS architecture did not indicate any interfaces or data flows between transit agencies.  Multi-modal Coordination transportation services are included in the architecture, but interfaces are between transit agencies and traffic management centers, emergency management centers, information service providers, and multi-modal transportation service providers.

The regional ITS architecture does include information exchanges within a transit agency to support other transportation services, including transit fixed-route operations, transit traveler information, automated vehicle location tracking, and ITS data archiving.  Since these transportation services are not directly related to the TSDEA project, the diagrams depicting these transportation services are not reproduced here.

2.2.4 Analysis - Region 10 ITS Architecture

The Region 10 ITS architecture includes several transit agencies participating in the TSDEA project.  An analysis of the Region 10 regional ITS architecture did indicates that Multi-modal Coordination transportation services are included in the architecture.  Multi-modal coordination in the Region 10 ITS architecture includes interfaces between the various transit agencies, and also between the transit agencies and traffic management centers, emergency management centers, information service providers, and multi-modal transportation service providers.  Figures 1 and 2 represent the sharing of transit information between transit agencies.
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Figure 1:  Region 10 Regional Transit Vehicle Location Consortium

The diagram in Figure 1 shows various transit agencies sharing transit vehicle location data and transit vehicle schedule performance data flows with a Regional Transit Vehicle Location Consortium.  The transportation service depicted in this diagram includes monitoring current transit vehicle location using automated vehicle location systems.  The location data is used to determine real time schedule adherence and update the transit system’s schedule in real-time.  The transit management centers process this information, update the transit schedule and make real-time schedule information available to others.

The Regional Transit Vehicle Location Consortium in the architecture is defined as a consortium of regional transit agencies with connections between the transit fleet dispatches.  The purpose of the consortium is to share vehicle location information between centers.  The Consortium is responsible for developing regionwide standards to support the exchange of the data flows indicated.

The transit vehicle location data flow in the diagram includes information regarding current transit vehicle location and related operational conditions data provided by a transit vehicle, while the transit vehicle schedule performance data flow includes information regarding estimated times of arrival and anticipated schedule deviations reported by a transit vehicle.
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Figure 2:  Region 10 Regional Transit Information Exchange 

The diagram in Figure 2 shows various transit agencies sharing transit incident information, transit schedules, transit traveler information coordination information, and transit management coordination information with TRANSCOM TRIPS123.  The transportation service represented in the diagram establishes two way communications between multiple transit agencies to improve service coordination.  Multimodal coordination between transit agencies can increase traveler convenience at transit transfer points and clusters (a collection of stops, stations, or terminals where transfers can be made conveniently) and also improve operating efficiency.  Transit transfer information is shared between transit agencies.

The TRANSCOM TRIPS123 System allows the public to obtain, via the Internet and telephone, information on the most direct and convenient scheduled transit route, based on origin to destination preferences.  TRIPS also provide fare and schedule information free of charge through the call-in telephone system.  Access of TRIPS will be available through kiosk systems within the region (as part of other projects).  The transit network that TRIPS will provide information on both public and private carriers.

The transit incident information data flow in the diagram includes information on transit incidents that impact transit services for public dissemination, while the transit schedule data flow represents information regarding current and projected transit schedule adherence of transit vehicles.

The transit traveler information coordination data flow includes information such as transit schedules, real-time arrival information, fare schedules, and general transit service information that are shared between transit organizations to support transit traveler information systems.

The transit management (TRMS) coordination data flow includes coordination information between local/regional transit organizations including schedule, on-time information, incident information, and ridership.

The regional ITS architecture also includes information exchanges within a transit agency to support other transportation services, including transit fixed-route operations, transit traveler information, automated vehicle location tracking, and ITS data archiving.  Since these transportation services are not directly related to the TSDEA project, the diagrams depicting these transportation services are not reproduced here.

2.2.5 Analysis - Region 11 Regional ITS Architecture

The Region 11 ITS architecture, also known as the New York City Sub-Regional ITS Architecture, includes several transit agencies participating in the TSDEA project.  An analysis of the New York City Sub-Regional ITS architecture indicates that multi-modal Coordination transportation services are included in the architecture.  Multi-modal coordination in the New York City Sub-Regional ITS architecture includes interfaces between the various transit agencies, and also between the transit agencies and traffic management centers, emergency management centers, information service providers, and multi-modal transportation service providers.  Figures 3 and 4 represent the sharing of transit information between transit agencies.
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Figure 3:  Region 11 NYC Metropolitan Area Regional Transit Vehicle Location Consortium

The diagram in Figure 3 is similar to the diagram depicted in Figure 1.  The descriptions of the market package diagram and the data flows for both figures are the same.
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Figure 4.  Regional Transit Information Exchange

The market package in Figure 4 is exactly the same as the market package depicted in Figure 2.  The descriptions of the market package diagram and the data flows for both figures are the same.

The regional ITS architecture also includes information exchanges within a transit agency to support other transportation services, including transit fixed-route operations, transit traveler information, automated vehicle location tracking, and ITS data archiving.  Since these transportation services are not directly related to the TSDEA project, the diagrams depicting these transportation services are not reproduced here.

2.2.6 Proposed Architecture Updates

At the time of this analysis, the three regional ITS Architectures were developed before the TSDEA and SDP development project was finalized.  A number of preliminary recommendations are presented here for consideration when updating the regional ITS architectures in the future.

Based on the analysis performed, it was determined that several aspects of the TSDEA project that are not depicted in either of the three (3) metropolitan region regional ITS architectures.  These aspects include:

Sharing of transit schedules directly between transit agencies

Sharing of transit management coordination data directly between the transit agencies

Based on this analysis, a new diagram depicting this transportation service (which is a part of the Multimodal Coordination service in the architectures) was developed, and is shown in Figure 5.
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Figure 5:  Proposed TSDEA Framework

The TSDEA Framework in this diagram represents an information sharing network, and if necessary a database, by which transit agencies can share transit information, such as transit schedules, transit management coordination data, transit vehicle location, transit traveler information, and transit vehicle schedule performance data.  It is recommended that the multimodal coordination service be augmented with the appropriate subset of these interfaces in each of the regional architectures.

In addition, it is recommended that the role of the participating transportation agencies be further clarified (See section 2.2.1.).  

2.3 Functional Requirements

Upon completion of the analysis of the regional ITS architectures in the New York City Metropolitan area, functional requirements were extracted from the regional ITS architectures.  

2.3.1 Equipment Packages

Equipment packages group similar processes into “implementable” packages of functions.  Equipment packages in the architecture are tied to specific transportation services.  The equipment packages that may be supported by the TSDEA, either directly or indirectly, include:

Transit Center Multi-Modal Coordination.  Supports schedule coordination between transit properties and coordinates with other surface and air transportation modes.  As part of schedule coordination, shares transit transfer cluster (a collection of stops, stations, or terminals where transfers can be made conveniently) and transfer point information between transit agencies.

Transit Center Tracking and Dispatch.  Monitors transit vehicle location.  The location information is collected via a data communication link between the transit vehicles and the transit center.  The location information is presented to the transit operator on a digitized map of the transit service area.  The location data may be used to determine real time schedule adherence and update the transit system’s schedule in real-time.  The real-time schedule information may be provided to other transit agencies.

Transit Center Information Services.  Collects the latest available information for a transit service and makes it available to transit customers and to other transit agencies to support transit traveler information systems.  Information provided can include the latest available information on transit routes, schedules, transfer options, fares, real-time schedule adherence, current incidents, weather conditions, and special events.

Transit Data Collection.  Collects and stores transit information that is collected in the course of transit operations performed by the Transit Management Centers.  This data can be used directly by operations personnel or it can be made available to other data users and archives in the region.

2.3.2 High Level Functional Requirements 

Based on the transportation services that are provided with TSDEA project, the following high-level functional requirements may be applicable to the project:

Transit Center Multi-Modal Coordination:

The center shall coordinate schedules and services between transit agencies, and other surface or air transportation modes.

The center shall share transfer cluster and transfer point information with other transit agencies and traveler information service providers.  A transfer cluster is a collection of stops, stations, or terminals where transfers can be made conveniently.

Transit Center Tracking and Dispatch:

The center shall monitor the locations of all transit vehicles within its network.

The center shall determine adherence of transit vehicles to their assigned schedule.

The center shall support an interface with a map update provider, or other appropriate data sources, through which updates of digitized map data can be obtained and used as a background for transit tracking and dispatch.

The center shall provide transit operational data to traveler information service providers.

Transit Center Information Services:

The center shall provide travelers advisory information.  Such information may include transit routes, schedules, transfer options, fares, real-time schedule adherence, current incidents, weather conditions, and special events.

The center shall provide transit information including details of deviations from schedule of regular transit services.

The center shall exchange transit schedules, real-time arrival information, fare schedules, and general transit service information with other transit organizations to support transit traveler information systems.

The center shall provide transit service information including routes, schedules, schedule adherence, and fare information as well as transit service information during evacuation.

Transit Data Collection:

· The center shall collect transit management data such as transit fares and passenger use, transit services, paratransit operations, transit vehicle maintenance data, etc.
· The center shall assign quality control metrics and meta-data to be stored along with the data. Meta-data may include attributes that describe the source and quality of the data and the conditions surrounding the collection of the data.
· The center shall receive and respond to requests from ITS Archives for either a catalog of the transit data or for the data itself.
· The center shall be able to produce sample products of the data available.

2.3.3 Data Flows

This section describes the data concepts/messages and respective data elements that compose the architecture flows described by the regional ITS architectures described above.  Table 3 lists the architecture flows and their associated data requirements.  A flow by convention is a message.  The requirements describe the type of data that needs to be included in a transit data broker.  The TSDEA is envisioned to support the schedule data requirements of a regional transit data store or broker.

Table 3:  Architecture Flows and Related Data Requirements

	Architecture Flow
	Message/Data concept
	Data Element

	transit vehicle location data


	transit vehicle location


	· transit vehicle identity 

· location identity

	transit vehicle schedule performance
	transit vehicle schedule deviation
	

	
	transit vehicle location for deviation
	· transit vehicle identity

· transit vehicle location data

	
	transit vehicle estimated time of arrival
	· transit route number

· transit route segment number

· transit vehicle identity

· transit vehicle time – estimate time of arrival of a transit vehicle at the end of the next transit route segment no so far reached during its journey.

	
	transit vehicle deviations from schedule
	

	
	transit vehicle arrival conditions – the deviations from the published schedule.
	

	
	transit service status
	

	transit incident information data
	transit incident data
	

	transit schedule data
	transit vehicle estimated time of arrival
	· transit route number

· transit vehicle identity

· transit vehicle time – estimate time of arrival of a transit vehicle at the end of the next transit route segment no so far reached during its journey.

	transit traveler information coordination:
	transit services for advisory data – complete set of all the transit routes and the service data.
	· map transit data

· transit routes data

· transit schedule data

	
	transit management center list – list of transit management centers that transit data has been received
	

	transit management (TRMS) coordination
	transit incident data for transit
	

	
	transit transfer cluster list
	

	
	transit transfer point list
	

	
	transit vehicle deviation details
	

	
	transit vehicle passenger data
	

	
	transit management center identity – identifies other transit management centers to share transit data and system status.
	

	transit archive data


	transit archive catalog - provides the description of the data contained in the collection of transit data that has been stored and made.  The catalog may include descriptions of the schema or structure of the data, a description of the contents of the data; e.g., time range of entries, number of entries; or simple data product.
	

	
	transit data for archive


	· bad transit collected fare payment 

· bad transit roadside fare payment 

· bad transit vehicle fare payment 

· paratransit service data for archive 

· transit emergency data for archive 

· transit fare transactions 

· transit incident info for archive 

· transit operational data attributes 

· transit operational data for archive 

· transit route assign for archive 

· transit services for deployment 

· transit technician info 

· transit vehicle data for archive 

· transit vehicle maintenance info 

· transit vehicle operator info for archive 

· traveler payments transactions 


3 Functional Requirements Overview

This section presents an overview of the functional requirements including the objectives, methodology, and key terms and definitions.

3.1 Objectives

Functional requirements describe what a system will do.  In addition to meeting the high level requirements identified in the Concept of Operations, Use Cases and regional ITS architecture subsystems and architecture flows, the Schedule Data Profile functional requirements should meet a set of objectives or guiding principles.  These objectives may be seen as best practices in the information technology area.  The objectives include developing the SDP to:

· Represent schedule data concepts in an unambiguous and logically consistent manner,
· Ensure that submitted data sets are complete, accurate, and semantically equivalent from organization to organization, 

· Provide a facility to ensure data consistency across the region, and

· Be maintainable as a living document which adapts to new regional requirements as they emerge.  

The functional requirements should describe the included data concepts, their meaning, composition, syntax, and relationship to other data.  An entity relationship transit data model offers a representation that meets most of those objectives.  A set of quality checks provides a list of test procedures to enforce the underlying requirements supported by the data model, and to ensure semantical interoperability across the region.

In addition, the functional requirements of the SDP should describe the schema format and elements, and requirements for publishing SDP documents.  The requirements should also provide guidance for extending and evolving the SDP schema so that it is maintainable and managed throughout its life.
3.2 Reference Data Model

Although the TSDEA will store transit operator schedule data in a validated XML document or XML-enabled database management system, the SDP requirements are detailed using a relational database model as described in an entity relationship diagram (ERD).  The purpose of the ERD is to enable a conceptual representation that other relational models (the more pervasive data storage method used by transit agencies and vendors) may reframe their data to in order to convert it to the SDP format.  The ERD also provides a robust method to validate logical consistency among data elements and data concepts.  Many of the quality checks may be derived from the referential integrity relationships among ERD entities.

3.3 SDP Document

A SDP XML Schema formatted data set submitted by a transit operator is called a SDP Document, SDP content file or SDP instance (hereafter called a “SDP document”).  An agency submitted SDP Document will follow a three level lifecycle while in the Transit Schedule Data Exchange Architecture.  

Level 1:  Registration – well formed and complete SDP XML document

Level 2:  Authorization – Quality checked; deemed logically consistent (semantically and logically accurate)

Level 3:  Regional-Consistent – Consistent with regional naming conventions and representations

Quality checks and conformance associated with these levels are described in Sections 6 and 7.  File naming conventions for the SDP documents are described in Section 7.2.3.
3.4 Terms and Definitions

This section defines key terms and definitions related to both information technology and transit schedule and related data.  The information technology terms are grouped into Section 3.4.1 and each key transit schedule and related data term is included in Sections 3.4.2 through 3.4.9.
3.4.1 Model Terms and Definitions

Table 4 Technical Information Technology Terms and Definitions

	Term
	Description
	Source

	Data Concept
	Any of a group…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.
	Adapted from IEEE 1489:1999

	Data Element
	A syntactically formal representation of some single unit of information of interest with a singular instance value at any point in time, about some entity of interest.  A data element is considered indivisible in a certain context.
	IEEE 1489:1999

	Data Model
	A data model is a model that describes in an abstract way how data is represented in a business organization, an information system or a database management system.
	wikipedia.org

	Data Model, Conceptual
	Description of a real world domain in terms of entities, relationships and attributes, in an implementation independent manner. It should provide a structure on which the rest of the development of an application system can be based
	TRANSMODEL version 5.1

	Data Model, Logical
	Data design, that takes into account the type of database to be used, but does not consider means of utilisation [sic] of space or access
	TRANSMODEL version 5.1

	Entity
	(1) Anything of interest (such as a person, place, process, property, object, concept, association, state or event) within a given domain of discourse
(2) an object (data) that has its own existence (as opposed to an attribute)
	(1) IEEE 1489:1999

(2) TRANSMODEL version 5.1

	Entity-Relationship Diagram (ERD)
	A representation of a methodology allowing for the representation of a data model in terms of entities and relationships
	Adapted from TRANSMODEL version 5.1

	Referential Integrity
	Referential integrity in a relational database is consistency between coupled tables. Referential integrity is usually enforced by the combination of a primary key and a foreign key.

Primary key:  In database design, a primary key is a value that can be used to identify a unique row in a table. Attributes are associated with it. Examples are names in a telephone book (to look up telephone numbers) and words in a dictionary (to look up definitions).

Foreign key:  A foreign key (FK) is a field or group of fields in a database record that point to a key field or group of fields forming a key of another database record in some (usually different) table. Usually a foreign key in one table refers to the primary key (PK) of another table.
	wikipedia.org

	XML
	The Extensible Markup Language (XML) is a W3C-recommended general-purpose markup language for creating special-purpose markup languages, capable of describing many different kinds of data.
	wikipedia.org

	SDP XML Document, Content File, Instance
	Data organized in a format that conforms to a prescribed XML Schema.
	

	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.
	wikipedia.org


3.4.2 Block

“The daily, sequence of revenue and non-revenue trips assigned to a transit vehicle in revenue service from pull-out to pull-in.”

3.4.3 Metadata

“Metadata is data that describes the data stored in the Transit Schedule Data Exchange Architecture.”  

3.4.4 Pattern

“A unique, non-branching, ordered sequence of transit paths, time points, or transit stops to be followed by a transit vehicle in scheduled service for a route in a given direction.”
3.4.5 Route

“A collection of patterns and trips in revenue service with a common identifier or name.”

Rail alias:  Line or Branch

3.4.6 Schedule Calendar Date

“The calendar date on which a transit agency operates based on an assigned type of service (within its schedule day).” 

3.4.7 Schedule Version

“The time period, described by the start date and time and optionally end date and time, when an agency service provision is valid.  Due to the nature of transit schedules, different routes, depots and organizational units may implement various versions that operate during the same time period.”

Example:  Long Island Bus typically issues a new Schedule Version in March, June, September and January.

3.4.8 Timepoint

“A timepoint is a location where trips in a schedule are assigned arrival, departure, dwell, or departure periods.”

Alias:  passing point

Note:  The service may be associated with different organizational units, agency defined zones or time periods within the calendar date.  Within an operational context, the calendar date is based on the beginning and ending time of a schedule day (e.g., NYCT starts its schedule day at 10 pm the calendar day before, and ends its schedule day at 3:00 am on the following day).  

3.4.9 Transfer Cluster

“A transfer cluster is a collection of transit stops where transfer between stops is convenient and scheduled.”

3.4.10 Transit Agency 

“A transit agency is an organization that provides transportation services by bus, rail, or other conveyance to the general public or special service on a regular, continuous basis.”

Alias for transit: public transport, public transportation, public transit, mass transit, mass transportation

Alias for agency: operator, provider, property, system, carrier
3.4.11 Transit Facility

“A building or center used by a transit vehicle or transit operator for the purpose of parking, storing, maintaining or providing services to transit customers.”

Usage Note:  The SDP uses this entity to represent multiple transit stops wherein transfers may occur between routes, modes and/or operators.

3.4.12 Transit Feature 

“Transit Features are objects that represent real world public transport phenomena.” [GOS 7d]

A feature is an “abstraction of real world phenomena” [ISO 19101] that may be represented by a geo-reference.

3.4.13 Transit Gazetteer
“A transit gazetteer is a geographical dictionary and reference for information about places and place-names associated with a specified data set such as the SDP document or TSDEA registered schedules, landmarks, or other places of interest related to the transit network.”

Alias:  location table

3.4.14 Transit Stop

“An established location where public transportation customers may board or alight a transit vehicle in revenue service.”

Alias:  station, bus stop

3.4.15 Trip / Train

“A one way scheduled movement of a transit vehicle between starting and ending locations.  Each trip is an instance of a pattern where service is provided for a route in a given direction.”

Rail alias:  Train

3.5 Symbols and Abbreviations

This section describes the symbols and abbreviations used throughout this document.  

An entity-relationship diagram is used to describe the relationship among entities.  The entity-relationship notation connects entities with links representing various relationships between them.  The relationships below are illustrated in Figure 6.

Relationships/Links:  The crow’s feet on the links symbolize “many” while the one or two bars signify “one.”  The open circle indicates there is a “zero-to-one” or “zero-to-many” relationship between the entities or tables.  The relationship between two entities is typically described on the link, for example, Figure 7 shows the relationship between an Agency and Organizational Unit as “an Agency has an Organizational Unit”, as well as the relationship between an Organizational Unit and an Agency -- “an Organizational Unit is part of an Agency.” 
Entities/Tables:  The tables are entities.  The “pi” in the table indicates that the attribute is a primary key or primary identifier which is used to uniquely identify the entity.  Mandatory attributes are indicated with an “M”.  Mandatory attributes must be included in the entity, while optional attributes are not required.  In Figure 7, agencyID is a primary identifier (signified by the “<pi>” and underline) and agencyAcronym is a mandatory (“<M>”) attribute of Agency; all other attributes in the Agency entity are optional.  
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Figure 6:  Entity-Relationship Notation 
[from PowerDesigner 12 CDM Users Guide, Notation]
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Figure 7:  Example of Entity and Relationship Diagram
Note:  A conceptual data model does not explicitly identify the foreign key (or directly related primary keys).  For example, in Figure 7, Organizational Unit is one of many units of a specific agency.  In a physical data model, the Organizational Unit table will contain a mandatory field called “agencyID” which is a foreign key. 

3.6 Element Naming Conventions

This section describes the naming conventions used for the data elements, concepts and entities.  

An element naming convention helps a reader recognize the type of element referenced.  In an entity-relationship conceptual model, there are four types of elements, three are defined in Table 4 and described in Section 3.5 (attribute, entity and relationship), and in addition, there is a Domain or reference data type name.  These elements will use the following notation for their names: 
	Attribute names
	Attribute names are strung together using camel case, although they begin with a lower case letter.  [attributeName]

	Entity names
	Entity names are camel case, strung together using underscores [Entity_Name]

	Domain names
	Domain names use all capital letters.  (Note:  in the implementation, a domain is substituted with a referenced data type).  [DOMAIN]

	Relationship names
	No notation


4 Schedule Data Requirement Description

This section describes the detailed requirements related to schedule and related data concepts.  A data concept describes an abstraction or thing in the natural world.  The Schedule Data Profile is composed of several major transit data concepts and related concepts.  The Schedule Data Requirements Description section partitions the data requirements description according to major transit schedule data concepts.
4.1 Schedule Data Requirements
This section describes a high level perspective of the schedule data concepts detailed in Section 4.2 to 4.14.

4.1.1 Schedule Data Concepts
This section presents the major transit schedule data concepts and conceptual data model discussed in subsequent sections.  The key major transit data concepts are described in the sections listed in Table 5.

Table 5: Schedule Data Concept Requirement Section
	Section #
	Transit Data Requirements

	4.2
	Transit Agency

	4.13
	Block 

	4.14
	Metadata

	4.6
	Pattern

	4.4
	Route

	4.11
	Schedule Calendar Date

	4.3
	Schedule Version

	4.10
	Timepoint

	4.9
	Transfer Cluster

	4.12
	Transit Feature (Geography/Topology)

	4.5
	Transit Gazetteer

	4.8
	Transit Stop and Transit Facility

	4.7
	Trip / Train


Related data concepts and requirements emerge from the major concept discussion.  These related data concepts are included in the sections.  A cross reference of these related transit data concepts are listed in Table 6 below.

Table 6:  Related Schedule Data Concept Section
	Section #
	Related Data Requirements
	Contained in Data Requirements Section

	4.2
	Agency
	Transit Agency

	4.8
	Amenity
	Transit Stop

	4.8
	Amenity_Type
	Transit Stop

	4.13
	Block
	Block

	4.13
	Block_Event_Time
	Block

	4.11
	Calendar_Date
	Schedule Calendar Date

	4.9
	Connection_Seg
	Transfer Cluster

	4.11
	Day_Type
	Schedule Calendar Date

	4.2
	Depot
	Transit Agency

	4.7
	Event_Connection
	Trip

	4.8
	Facility_Plant_Component
	Transit Stop

	4.5
	Location
	Transit Gazetteer

	4.2
	Mode
	Transit Agency

	4.7
	Note_Association
	Trip

	4.7
	Note_Entry
	Trip

	4.2
	Organizational_Unit
	Transit Agency

	4.8
	Passenger_Access_Component
	Transit Stop

	4.8
	Passenger_Access_Type
	Transit Stop

	4.6
	Pattern
	Pattern

	4.8
	Plant_Component
	Transit Stop

	4.8
	Platform_Track
	Transit Stop

	4.8
	Portal
	Transit Stop

	4.13
	PTV
	Block

	4.5
	Relative_Location
	Transit Gazetteer

	4.4
	Route
	Route

	4.4 & 4.11
	Route_Depot_Version
	Route and Schedule Calendar Date

	4.4
	Route_Direction
	Route

	4.4
	Route_Grouping
	Route

	4.4
	Route_Grouping_Type
	Route

	4.11
	Schedule_Calendar_Date
	Schedule Calendar Date

	4.11
	Schedule_Revision
	Schedule Calendar Date 

	4.11
	Schedule_Version
	Schedule Calendar Date

	4.11
	Schedule_Version_Type
	Schedule Calendar Date

	4.2
	Service_Area
	Transit Agency

	4.8
	Status
	Transit Stop

	4.8
	Status_Code_Type
	Transit Stop

	4.7
	Time_Event_Type
	Trip

	4.7
	Time_Type
	Trip

	4.10
	Timepoint
	Timepoint

	4.4
	Timetable_Header
	Route

	4.8
	Track
	Transit Stop

	4.9
	Transfer_Cluster
	Transfer Cluster

	4.8
	Transit_Facility
	Transit Stop

	4.6
	Transit_Path
	Pattern

	4.6
	Transit_Path_Event
	Pattern

	4.6
	Transit_Point_Event
	Pattern

	4.8
	Transit_Stop
	Transit Stop

	4.7
	Trip
	Trip

	4.7
	Trip_Time
	Trip


4.1.2 SDP Conceptual Data Model Description

The Schedule Data Profile Conceptual Data Model presented in Figure 9 is partitioned into four logical groupings (of transit data concepts) as depicted in Figure 8.  The logical groupings consist of: 

· General Agency Information

· Transportation Network

· Transit Feature Gazetteer 
· Service Provision

The partitioning helps distinguish the different types of information the SDP must support.  Building these separate blocks of information will eventually support the maintenance of the SDP Documents.  Transit agencies update different types of information at different frequencies.  The various data sets require maintenance procedures at different times.  Partitioning the SDP XML Schema into discrete logical data sets will mitigate the impact of updating a subset of data at various frequencies.
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Figure 8:  Partition of Schedule Data Profile Conceptual Data Model
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Figure 9:  Conceptual Schedule Data ERD Model

4.1.3 Data Concept Organization

Each data concept section is divided into three subsections

· Definition

· Requirements

· Guidelines on Business Rules and Constraints

The Definition subsection repeats the term as defined in Sections 3.4.2 to 3.4.14.

The Requirements subsection consists of four parts:

· Requirements definition – describes what should be included in the definition of the data concept.  Characteristics include identification, uniqueness, associations, downstream needs, alternative representation and other key requirements that drive the data description.  

· Conceptual Data Model -- reference data model diagram and description, 

· Data Model Description – lists attributes and their definitions.

· Related Data Elements—describes other data concepts, code lists and related data types needed to fully describe the data concept. 

Finally, the Guidelines on Business Rules and Constraints subsection, although not always needed, describes key constraints, business rules and strategies for describing different configurations or alternative representations.  This subsection will undoubtedly grow as different upstream and downstream data requirements impact the SDP.

4.2 Transit Agency

This section describes transit agency information that may be used to coordinate service data among agencies or provide general information to the public.  

4.2.1 Transit Agency Definition

“A transit agency is an organization that provides transportation services by bus, rail, or other conveyance to the general public or special services on a regular, continuous basis.”

Alias for transit: public transport, public transportation, public transit, mass transit, mass transportation

Alias for agency: operator, provider, property, system, carrier
4.2.2 Requirements

4.2.2.1 Requirements Definition

Table 7:  Requirement Description for Transit Agency
	#
	Category
	Requirements

	1
	Name and identity
	· Agency name and affiliation

· Description (description may include a reference or incorporate documents on the operational statistics, inventory and performance measures, such as contained on MTA website “MTA Facts”.)

	2
	Contact 
	· Web address (e.g., http://beelinebus.westchestergov.com/)

· Headquarter Address / telephone number (for example: 

The Department of Transportation is located at:
100 East 1st Street
Mount Vernon, N.Y. 10550

(914) 813-7777 between 7 a.m. to 7 p.m. weekdays
TTY for the Hearing impaired is: (914) 813-7711)
· Agencies may also support additional customer service contact numbers, e.g., customer information and lost & found
.

	3
	Modes
	· The modes offered by a transit agency, for example, bus, subway, light rail (LRT), commuter rail, or ferry.

	4
	Service Area and Operations
	· Narrative description of service area

· Hours of operation / schedule day

· These characteristics may differ based on mode, division, depot or organizational unit.  For example, Coach has several motorbus services assigned to different areas; NYCT operates different modes, routes and schedule versions from different depots. 

	5
	Operations Association with other “Roles”
	· Operations (and thus schedules) may be associated with specific organizational units, for example, contractor may issue schedules for the routes they service.  An agency should be able to include a reference to an internally designated organizational unit.

· Organizational Unit (user defined identification and description)

	6
	Schedule Owner and schedule version custodian
	· Within the context of the SDP, the transit agency may designate the “owner” of a schedule.  

· In some cases, there are schedule version custodians that are defined in order to distinguish schedule versions.  These custodians may also be associated with an agency.  


Note:  The name and contact requirement does not cover those individuals who may be responsible for generating the SDP.  See Section 4.12 Metadata for contact information of “organizational staff responsible for submitting and approving the SDP.”

4.2.2.2 Conceptual Data Model 
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Figure 10:  Transit Agency Data Model
An Agency offers one or more modes of service.  Each mode may require one or more depots (garages, divisions or yards) to meet the operational demand in the area serviced by the depot.  In addition, an agency may support one or more organizational units
 that are responsible for providing service.  
4.2.2.3 Transit Agency Model Description

Table 8:  Description of Fields for Transit Agency in Figure 10
	
	Name / Role Name
	Definition
	Example

	pi
	agencyID
	A unique identifier that designates a transit operator.
	1.36.5

US (1) NY (36) LIRR (5)

	M
	agencyAcronym
	An abbreviation for the Transit Agency’s name that is known by the public
	LIRR

	
	agencyName
	The complete name of the Transit Agency
	Long Island Rail Road

	
	webAddress
	The universal resource location (URL) for the Agency’s web site
	www.lirr.org

	
	headquarterAddress
	The physical address for the Transit Agency’s headquarter facility
	---

	
	headquarterTelephone
	The telephone numbers that may be used to contact the Transit Agency headquarter facility.
	718-217-5477 (LIRR) 

516-822-5477 (LIRR) 

631-231-5477 (LIRR)

	
	serviceAreaDescription
	A short description of the service area covered by an Operator.
	“The LIRR system is comprised of over 700 miles of track on 11 different branches, stretching from Montauk -- on the eastern tip of Long Island -- to the refurbished Penn Station in the heart of Manhattan, approximately 120 miles away. Along the way, the LIRR serves 124 stations in Nassau, Suffolk, Queens, Brooklyn and Manhattan.”

	
	hrsOfOperation
	The hours of operations of revenue service as presented to the public.  The maximum number of hours is 24.
	24


4.2.2.4 Related Data Types 
Mode

Definition:  "A transit service type category characterized by specific right-of-way, technological and operational features." [NTCIP 1401:2000]

Table 9:  Description of Fields for Mode
	
	Name / Role Name
	Definition
	Example

	pi
	mode
	An abbreviation for the mode type that is known by the public.
	CR

	M
	modeDescription
	A description of the mode type.  
	Commuter Rail


Depot

Definition:  A storage facility operated by a transit agency or its agent where transit vehicles park overnight and are maintained.

alias:  base, garage, division, yard

Table 10:  Description of Fields for Depot
	
	Name / Role Name
	Definition
	Example

	pi
	depotID
	A unique identifier that designates the Transit Agency’s garage, base or depot.

Default:  any name
	1

	M
	depotName
	The name by which Transit Agency refers to the base.
	Jamaica

	
	depotServiceArea
	A short description of the service area (physical boundaries) that is covered by a transit depot.
	


Service Area
Definition:  A geographic area where transit service is provided.

Table 11:  Description of Fields for Service Area
	
	Name / Role Name
	Definition
	Example

	pi
	serviceAreaID
	A unique identifier for the area serviced by a depot or Transit Agency
	36

	M
	GM_Geometry
	A geometrical representation of the service area feature. This is a reference to ISO 19101 standard (i.e., GML) data type.
	[Abstract representation that may be instantiated as one of several geometries (e.g., point, polygon, multipolygon, etc.) May be encoded using GML or LRMS.]


Organizational Unit

Definition:  A group within or agent of a transit agency.  The group may be a department or service area.  An organizational unit may be part of a larger organizational unit, for example, a contracting service may be overseen by the agency's operations department.  
Table 12:  Description of Fields for Organizational Unit
	
	Name / Role Name
	Definition
	Example

	pi
	organizationUnitID
	A unique identifier that designates the organizational unit of the agency.
	1

	
	organizationUnitDescription
	A description that is a name or description of the operating entity or contracting organization that provides schedules to the Agency.
	Operations


4.2.3 Guidelines on Business Rules and Constraints

The guidelines on business rules and constraints describe the context of Agency or its relationship among related data concepts.  

4.2.3.1 Agency Naming Convention

The approach adopted is a fully automated naming assignment based on a registration service which removes any policy or hierarchical constraint on the index.  Any operating organization that provides or consumes data from the Transit Schedule Data Exchange Architecture is automatically assigned a unique, sequential number when it registers.  The convention would be formatted like the Regional approach with the TSDEA assuming the root node number of “0”.  Similar to the URL naming conventions, once assigned a node, an organization may assign numbers to the qualified dot categories, constrained by the validation rules and requirements (e.g., unique within a division and non-overlapping organizations).  This format is illustrated in Figure 3.  The illustration assumes that the following organizations registered for agency identifiers in the following order:  LIRR, MTA, NYCT, NJT.  The Agency entity uses the identifier to distinguish uniqueness.  Additional information in the Agency entity will help a user identify the agency characteristics, such as name, address, etc.  Each record will provide information needed by a user to distinguish similarly named organizations, e.g., DART (Dallas versus Delaware).


[image: image12]
Figure 11:  Automated Assignment of TSDEA Organization Names
Table 13:  Automated Assignment of TSDEA Organization Names

	Name Requested at Registration
	ID Assigned Based on TSDEA Assignment
	Registered nodes*

	LIRR
	101
	

	MTA
	102
	

	NYCT
	103
	

	NJT
	104
	Bus-LRT (1)

Rail (2)

ATIS (3)

	Transcom
	105
	

	etc.
	
	


* may correspond to an “organizationUnitID”.

The indexing scheme is flat and infinitely scaleable (to the extent of the integer used).  Operations and maintenance are coupled with the TSDEA operations.  Assignments are made through a non-partisan, automated process built into the TSDEA.  

This naming convention may also be used to describe registered Agency organizational units or schedule data consumers (organizations that use schedule data), for example, Transcom may register as an organization that is a consumer of schedule information.

4.2.3.2 Use of Organizational Unit

Within the scope of the SDP, the Organizational Unit is used as an index to an internal unit or mechanism that may initiate or produce a schedule.  Examples of potential Organizational Units include:

· New Jersey Transit produces two schedule sets, one for rail and the other for bus and light rail.  The bus and light rail schedule version may be aggregated by using the Organizational Unit entity.  The Rail schedule version may still be associated solely with Mode.

· Bee-line (Westchester County) contractors each produce a detailed schedule.  The Organizational_Unit may represent each unit that produces a schedule.

The Organizational Unit entity may be used as an internal agency mechanism to classify schedule versions for roles other than agency, route, depot, or route/depot.  The association of organizationUnitID and its description should be maintained by the submitting agency, and will not be used by the TSDEA.

When the agency issues a single schedule for all organizational units, such as Long Island Bus, a direct relationship is established between the Schedule Version and Agency.

4.3 Schedule Version

This section describes the representation of a schedule version.  The schedule version is used to convey the period when a schedule and its related data are active and valid.
4.3.1 Definition

“The time period, described by the start date and time and optionally end date and time, when an agency service provision is valid.  Due to the nature of transit schedules, different routes, depots and organizational units may implement various versions that operate and overlap during the same time period.”

A schedule revision may be classified as an interim schedule version or it may be temporary or ad hoc fix to a problem in the environment (to revert back to the original schedule at a later date.)  Specifically, an interim schedule version is defined as a replacement for an agency schedule or part of an agency schedule (e.g., route, depot, route/depot, organizational unit) that is updated during a schedule version time period.  The beginning of this schedule typically starts during the current schedule version and is operational through the end of the current schedule version and even into the next period.  An interim schedule version is a type of revision to the schedule version.

An ad hoc and special service is defined as a temporary replacement schedule for disrupted service due to an external event, or planned service for special events or periods (e.g., extra service for Mets games or special holiday shopping service).  The temporary service will occur within a current version and may extend past the current schedule into the next schedule version period.  Service reverts to the original planned schedule when events return to normal.  Temporary service may impact a schedule or part of a schedule.  The temporary service is a type of revision to the schedule version.

4.3.2 Requirements

4.3.2.1 Requirements Definition

Table 14:  Requirement Description for Schedule Version
	#
	Category
	Requirements

	1
	Schedule version coverage and identification
	· A schedule version number is used to group all the schedule components for a specified period of time (activation to deactivation dates).  The number should not change over that period (although the deactivation date may be changed).  

· The schedule components related to a specific schedule version may be submitted to the TSDEA in separate SDP documents.  The TSDEA can accommodate changes to the schedule only if all the submittals include a common schedule version number.

· A schedule version applies to all the components of an agency’s schedule that are active during a schedule version period.  Those components include routes/branches/lines, trips/trains, patterns and those elements that compose trips and patterns (e.g., timepoints, stop points, notes).

· A unique identifier or description (e.g., time period) describes a schedule version for each Transit Agency at the level a schedule component is versioned.

· The schedule version is typically related to the schedule components from which operator’s pick their work assignments over the proposed operational period.  For that reason, the schedule version may be the same as the “pick” number.

· A schedule version description shall also include the status of the schedule version including all revisions.

	2
	Schedule Types
	A schedule may be categorized as follows:

Original:  the base schedule assigned to the schedule version number. 

Revision:  a change to part of a schedule for a specified period.

Permanent (revision):  a change to part of a schedule whose duration may be after the activation date, but whose deactivation date is the same as the original schedule version.  Note:  a temporary revision that overlaps two schedule version periods may be considered a permanent change to the first schedule version.

Temporary (revision):  a change to part of a schedule whose duration may fall within the original schedule version period, or for non-sequential days that fall within the original schedule version period. 

Suspended:  A schedule version that is no longer valid.  A suspended schedule version renders all schedule components and files that use the schedule version number as invalid.

	3
	Packaging Schedule Components
	At a minimum, schedule components shall be packaged at a route/depot level in an SDP document.  This may imply that every route is contained in a separate package.  This requirement does not restrict an agency from submitting an SDP document with its entire schedule for all routes.

	4
	Rules for file submissions for original schedule version schedule components
	An original schedule version submission must contain all the schedule components and related libraries that apply to that schedule version.  The information is the baseline information.  Once a schedule version is suspended, all data pertaining to that schedule version is removed from the TSDEA.

· A set of integrity checks will be developed that validate the logical consistency of the data set as a whole

	5
	Rules for including schedule components to a revision file 
	A revised schedule version submission must contain the affected route and all the route schedule components.  If the change was part of the SDP library, then the selected library entries should also be included.

· The permanent changes will be applied to the previous, valid schedule.  This will entail replacing the entire route description and related entities.  Integrity checks will be used to validate the logical consistency of the revised data set as a whole (all routes and schedule components).  When the data set passes the tests, the permanent changes will be incorporated into the production level data set.  If not, the resulting errors will be detailed and sent to the data producer.

· Temporary changes will be stored in a separate file and apply to specific dates in the service calendar.  The SDP documents that contain temporary schedules should be self contained and include all applicable SDP library entries.

	6
	Rules for schedule version suspensions
	A SDP document that is designated as a suspended schedule version does not need to contain any schedule components or libraries.  As a result of its receipt, all data and files related to the schedule version shall be purged from the TSDEA.

	7
	Deactivation date
	· A schedule version need not specify the deactivation date when the scheduled service is first activated. The most significant date available (on most computing platforms is 31 December 9999) should be used to designate the schedule version deactivation date if it is unknown. The SDP should be updated with the closing date when it is known.  

· When a deactivation date is updated by the SDP registrant, the TSDEA will be responsible for updating all SDP document’s schedule components.


4.3.2.2 Conceptual Data Model 
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Figure 12:  Schedule Version Data Model

A Schedule Version defines the activation time period of a schedule.  Specifically, a scheduleVersionID is a unique identifier associating the collection of service provision components that are valid for a period of time.  The schedule version is typically defined as the services selected by operators as their work assignments during a period during the year.  Different organizational units or operator/depot units may generate the schedule components grouped together to form the schedule version.  A revision number will track changes to the service provision specifically the routes associated with each organizational unit or depot.
A Schedule Version is generated once a scheduling period.  (The Schedule Revision associated with an original scheduleVersionType defaults to zero.)  An original schedule and scheduling components (i.e., routes as generated by either a depot or organizational unit) may be revised several times over its activation period, and is assigned a unique, sequential revision number for each revision.  Depending on the type of revision, the Schedule Revision version may have a different activation and deactivation date for multiple route schedules.  A Schedule Revision version that is of type “temporary” should include the valid dates of operation in the Service Calendar Date.  The dayType will be defined as a “special” day and described in the library entry for Day Type.

4.3.2.3 Schedule Version Model Description

Table 15:  Description of Fields for Schedule Version from Figure 12
	
	Name / Role Name
	Definition
	Example 

[from LIB]

	pi
	scheduleVersionID
	Designation for a schedule version
	305

	
	scheduleVersionDescription
	Description of a schedule version that may be used for the public, for example, Spring ‘06 
	Fall 2005

	
	pickNo
	
	305

	M
	activationDate
	The date and time at which the scheduled service is valid.
	9/4/2005

	M
	deactivationDate
	The date and time at which the scheduled version expires
	12-31-9999

	M
	placementDate
	The date the file was generated; A date when the entity is submitted or when a physical object is installed and operational.
	<<date received o file date if no date is available>>


4.3.2.4 Related Data Types 
Schedule Revision
Definition:  Records the state and manages the changes to the designated schedule version.
Table 16:  Description of Fields for Revision from Figure 12
	
	Name / Role Name
	Definition
	Example



	pk
	revisionNumber
	A unique identifier for a change to a schedule version.
	1

	M
	activationDate
	The date and time at which the revision is valid.
	12-18-2006

	
	deactivationDate
	The date and time at which the revision expires
	12-31-9999

	M
	placementDate
	The date the file was generated; a date when the entity is submitted or when a physical object is installed and operational.
	12-14-2005

	
	modificationDate
	The date on which the database record was last changed.
	12-14-2005

	M
	history
	A list of changes made to a record.
	New York City Transit Strike Contingency Plan


Schedule Version Type
Definition:  A classification of a schedule version.  A schedule version type may be classified as the original schedule, revised or suspended schedule, for example.  A revised schedule may be further classified as temporary or permanent.  In may instances, this distinction may not be of consequence.
Table 17:  Description of Fields for Schedule Version Type from Figure 12
	
	Name / Role Name
	Definition
	Example

	pi
	scheduleVersionType
	A classification for a schedule version.
	temporary

	M
	scheduleVersionTypeDescription
	A description of the classification of a schedule version.  Descriptions include:

original, revision (temporary, permanent), suspended.  Other may be defined by schedule developer stakeholders.
	Short term, within current schedule version


Route Depot Version

Definition:  Characteristics of the schedule version that applies to a route that operates from a specific depot or that is generated by a specific organizational unit.  In the case where there is no distinction on specific organizational unit, the depotID or organizationUnitID is a non-identifying foreign key.
Note:  Most Transit Agencies do not need to describe their schedules at the route or depot level.  This entity supports large agencies that stage a schedule version by a depot/route.
Table 18:  Description of Fields for Route Depot Version from Figure 12
	
	Name / Role Name
	Definition
	Example

	pi
	routeDepotVersionID
	A unique alphanumeric identifier for an association between a route and depot or route and organizational unit.   
	OFM0001

	M
	activationDate
	The date and time at which the Route-Depot Version is valid.
	12-18-2006

	M
	deactivationDate
	The date and time at which the Route-Depot Version expires.
	12-31-9999


4.3.3 Guidelines on Business Rules and Constraints

Additional examples are included in Appendix D Technical Memorandum -- Guidance on Data Concepts.  See White Paper on Schedule Versioning. 
4.4 Route

4.4.1 Definition

“A collection of patterns and associated trips in revenue service with a common identifier or name.”

Rail alias:  Line or Branch
4.4.2 Requirements

4.4.2.1 Requirements Definition

Table 19:  Requirement Description for Route
	#
	Category
	Requirements

	1
	Uniqueness and identity
	· A route has a schedule name and identifier as well as a public name and identifier.  (Names and identifiers may be identical.) 

· A route is a collection of patterns and associated trips.  Combined the patterns represent a branching set of paths over which a revenue vehicle traverses in up to two directions.

· A route is valid for a specified schedule version.

· A route has a designated validity period (or begin date) for all its associated records (see Associations) that compose the route.  The validity period in most cases is the same as the schedule version activation/deactivation dates, and the validity period should fall within the schedule version period.

	2
	Route name
	A route identifier/name may be different based on the user or type of route.

· Schedulers identify a route by an identifier and name (e.g., M 0001, FIFTH-MADISON-PARK AV).

· The public may recognize a route by a known number and name (e.g., M1, Fifth and Madison Avenues)

· A route will include a description of its service provision, e.g., regular or express.

	3
	Route Type 
	The collection of service provision (trips and patterns) grouped by a route number may differ depending on the route type.  Several types supported by NYCT include public route, curtain route (headsign), timetable, schedule route (group of routes that operate on the same corridor), statistical route (operator routes).  

· The SDP requires the most basic route type.  In most cases the public and scheduler route service provision are identical.  In which case in designating the scheduler’s route number, the publicly known route number may be substituted.  However there are exceptions to this rule when the public route number is used to collect multiple scheduler routes or in more complicated cases, when a scheduler’s route description must be separated into multiple route numbers that the public understands.  In the latter case, NYCT generates a Route 6191, which the public knows as two separate “curtain” routes, although they are scheduled together and displayed in a single timetable as the S61 and S91.

· This may necessitate the ability to version routes by a schedule route number and a public route number.

	4
	Associations
	The route may be associated with key service and transit network descriptions including:

· List of patterns categorized by route direction (or general direction of travel)
· Stick map with designated stop / time points

· Schedule Notes

· Set of valid trips associated with each pattern
· Information on route designation of accessibility (assumes access at all stops and vehicles)

· General fare information

· Connections with other routes

	5
	Route Hierarchy
	· Service by Route Direction  
· Service by Day Type

	6
	Attributes
	· Notes on service.  This should only be used to support customers or provide information to schedulers.  Other attributes should be used prior to using a note.
· Mode type

	7
	Public Display of Route Information: Timetables
	· The route record may contain information that supports the generation of public timetable information.  There are several methods for supporting the necessary data requirements.  

· Include a header file for the timetable that lists the ordered set of Trip Time points that will be listed in the header file.  The header will list the Trip Time point identifiers, public names and other information that is included in each table column (e.g., community name).  

· Use the Trip Time timeFeatureType to distinguish the order and information that supports the timetable header.  This approach is somewhat more difficult because every trip in the same route direction, even if it matches a different pattern must contain the same information. 

· A graphic of the route with associated stops that match the Timetable header.

· Specific notes that should be published with the timetable.

	8
	Groups of Routes 
	· A line or route grouping is a collection of patterns or trips that are grouped together for a particular purpose.

· A set of patterns or trips may be grouped together operationally in order to closely coordinate their scheduled headways along a common alignment or carriageway.

· Public timetables group routes together to communicate the frequency of service of routes that share a common corridor before they branch.

· There are other types of groups and some of these are listed in Route Type 

	9
	Exceptions
	· Because of incidents and external events, a route may be associated with one or more service bulletins.  These notices may affect the current service provision for a limited duration or portion of the route in one or more directions.  Due to the short duration of these events, only service bulleting are supported.  For example,

· Rail branches/lines may undergo track work, and buses may substitute for the rail mode.

· Transit stops may be closed due to construction.

These service bulletins are sent to and stored at Transcom.  TSDEA should coordinate with Transcom to ensure the ability to parse the bulletins and associate them with the specific routes.


4.4.2.2 Conceptual Data Model 
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Figure 13:  Route Data Model
A Route is a collection of patterns classified by their route direction in scheduled service with a common identifier.  As shown, Route is an entity associated with patterns and related trips.  One or more directed patterns may optionally be associated with a Route, and one Route categorizes one or more patterns through a route direction.  One or more trips may optionally be associated with each pattern.  
A Route contains attributes that support a transit customer.  The Timetable_Header is a summary of published timepoints (or transit stops used as timing points) contained in a group of Patterns oriented in the same route direction, and is used to generate timetables.  A Route is valid during its designated period (routeBeginDate to routeEndDate) that falls within a valid schedule version.  
Similar to a Route, a Route Grouping is a collection of patterns, trips or both.  A route grouping is assembled for a specific purpose other then a typical Route definition.  

4.4.2.3 Route Model Description

Table 20:  Description of Fields for Route from Figure 13
	
	Name / Role Name
	Definition

	pi
	routeID
	A unique identifier for a route.

	M
	routeDescription
	A short description of the service provision offered by a route.

	
	routeName
	A name for the route

	
	publicRouteName
	A publicly recognized name for a route.

	M
	publicRouteNumber
	A publicly recognized number for a route.

	M
	routeBeginDate
	The date on which a route is activated.

	
	routeEndDate
	The date on which a route is deactivated.


4.4.2.4 Related Data Types
Timetable Header

Definition:  The table header for a table that contains public schedule information.  There shall be one or two Timetable Header records associated with each Route.  In rare cases additional timetable header records may be needed.
Table 21:  Description of Time Table Header from Figure 13
	
	Name / Role Name
	Definition

	Pi
	timetableHdrID
	A unique identifier for a timetable header that is associated with a route.

	M
	timePointList
	This is a list of timepoints used for the timetable header.  The list is a data type that requires a detailed description in the SDP XML Schema.

	M
	routeDirection
	A unique identifier for a route direction.  This field must correspond to the Route Direction entity records.


Route Grouping
Definition:  A re-alignment of a collection of patterns and / or trips known by a common name or number.  The Route Grouping may be a "curtain" route, public timetable route, scheduler's route, or other collection of revenue service.

Example:  NYCT publishes, for the public, route S61 and S91 although their schedulers generate a Route 6191, and the bus carry a headsign with displaying the “curtain” route of S61/S91.  The routeID may be 6191, the public route number may be S61/S91.  A Route Grouping record may aggregate all Route S61 patterns and trips, another may aggregate all S91 patterns and trips.
Table 22:  Description of Route Grouping from Figure 13
	
	Name / Role Name
	Definition

	pi
	routeGroupingID
	A unique identifier for a route grouping.  The Route Grouping route ID may use the same format as a Route entity.

	M
	routeDescription
	A short description of the service provision offered by a route.

	
	routeName
	A name for the route


Route Grouping Type
Definition:  The reason why a route grouping is formed.

Table 23:  Description of Route Grouping Type from Figure 13
	
	Name / Role Name
	Definition

	pi
	routeGroupingCode
	A unique identifier for a route grouping purpose

	M
	groupingPurposeDescription
	A description for the purpose of a route grouping. This may be a 'curtain' route, public route, line or other reason.


Route Direction Description

Definition:  A description or name of the route direction that is recognized by the public.
Note:  The Route Direction Description entity is not the same as the headsign although the headsign information may be contained in the routeDirecitonDescription attribute.
Table 24:  Description of Route Direction Description from Figure 13
	
	Name / Role Name
	Definition
	Examples

	pi
	routeDirection
	A unique identifier for a route direction.  Default:  1.  Codes:  1 or 2
	3

	M
	publicRouteDirection
	A name known to the public as the direction of the route, e.g.., inbound, outbound.
	north

	M
	routeDirectionDescription
	Describes the direction as known to the scheduling group or other key stakeholder.  Headsign information may be contained in this field.
	1N17 HEMPSTEAD DIRECTION North


4.4.3 Guidelines on Business Rules and Constraints

4.4.3.1 Designating a Route Grouping

There are several types of route groupings.  The major categories that will be described in this section are two scenarios that exist in the downstate NY region.  The first scenario is when a single route is separated into two routes for a singular purpose like branding an express versus local service in the same scheduled route.  The second alternative is when two routes are merged into a single route perhaps for operational purposes or because they share a common trunk.  New York City Transit and New Jersey Transit have several examples that cover these scenarios.
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Figure 14:  Route Grouping Conceptual Data Model

Scenario #1:  Merging two routes into a single route

New Jersey Transit Route 78 timetable carries two designated scheduled routes: #78 and #378.  #78 is the Newark/Penn Station to Secaucus-Harmon Cove via Plaza Drive and Meadowland Parkway, and #378 goes directly from Newark/Penn Station to Secaucus-Harmon Cove (also called express service).  In the scheduling system, the holiday service may be scheduled differently, for example, Route 378 is not operated on the Friday After Thanksgiving, MLK Day and President’s Day.  This Route Grouping scenario is described in Table 25 below.

Table 25:  Route Grouping Example for NJ TRANSIT Route 78 Timetable

	Route Grouping
	Record 1

	routeGroupingID
	78

	routeDescription
	Serving Newark Secaucus Harmon Meadow Harmon Cove 

	routeName
	78 Newark Secaucus


	Route Grouping Type
	Type associated with routeGrouping ID = 78

	routeGroupingCode
	1

	groupingPurposeDescription
	Similar origin and destination (local and express service) subject to different holiday schedules; may be used to generate timetable.


	Partial Set of Trips Associated with routeGroupingID=78

	tripID
	tripType
	dayType
	timeBegin
	timeEnd
	locBegin
	locEnd
	routeID*
	pattID*

	7801
	1
	1
	5:57
	6:54
	1001
	2156
	78
	7811

	7802
	1
	1
	6:35
	7:32
	1001
	2156
	78
	7811

	7803
	1
	1
	7:00
	7:57
	1001
	2156
	78
	7811

	7804
	1
	1
	7:20
	8:17
	1001
	2156
	78
	7811

	7805
	1
	1
	7:50
	8:47
	1001
	2156
	78
	7811

	7806
	1
	1
	8:20
	9:24
	1001
	2156
	78
	7811

	7807
	1
	1
	8:50
	9:47
	1001
	2156
	78
	7811

	7808
	1
	1
	9:20
	10:23
	1001
	2156
	78
	7811

	7809
	1
	1
	11:00
	12:02
	1001
	2156
	78
	7811

	7810
	1
	1
	13:00
	13:57
	1001
	2156
	78
	7811

	7811
	1
	1
	15:00
	15:56
	1001
	2156
	78
	7812

	37801
	2
	1
	16:07
	16:39
	1001
	2156
	378
	37811

	37802
	2
	1
	16:35
	17:07
	1001
	2156
	378
	37811


*needed for physical database; 

patternIDs, locationBegin and locationEnd are arbitrary numbers.

Where tripType 1=local and tripType 2=express

Where dayType 1=weekday

Scenario #2:  Composite Route Separated in Route Grouping
In the second scenario, NYCT may separate a single route into two route grouping for the purpose of branding local and limited stop services.  In the example below the composite route 6292 is divided into two routes in order to brand the limited stop route with its own public route number and name.

Table 26:  Route Grouping Example for NYCT Composite Route S62/S92

	Route Grouping
	Record 1
	Record 2

	routeGroupingID
	S62
	S92

	routeDescription
	Local for Route S62/S92
	Limited Stop Service for S62/S92 

	routeName
	S62 Local Travis-St. George Ferry Terminal
	S92 Limited Stop Travis St.-George Ferry Terminal


	Route Grouping Type
	routeGroupingCode
	groupingPurposeDescription

	Type associated with routeGrouping ID = S92
	1
	Express Service

	Type associated with routeGrouping ID = S62
	2
	Local Service


	Partial Set of Trips Associated with routeGroupingID=S62

	tripID
	tripType
	dayType
	timeBegin
	timeEnd
	locBegin
	locEnd
	routeID*
	pattID*

	6201
	1
	1
	00:20
	12:51
	2345
	5657
	6292
	6202

	6202
	1
	1
	1:20
	1:51
	2345
	5657
	6292
	6202

	6203
	1
	1
	2:20
	2:51
	2345
	5657
	6292
	6202

	6204
	1
	1
	3:20
	3:51
	2345
	5657
	6292
	6202

	6215
	1
	1
	3:50
	4:21
	2345
	5657
	6292
	6202

	6206
	1
	1
	4:20
	4:51
	2345
	5657
	6292
	6202

	6207
	1
	1
	4:50
	5:21
	2345
	5657
	6292
	6202

	6209
	1
	1
	5:10
	5:41
	2345
	5657
	6292
	6202

	6208
	1
	1
	5:25
	5:56
	2345
	5657
	6292
	6202

	6210
	1
	1
	5:40
	6:12
	2345
	5657
	6292
	6202

	6211
	1
	1
	5:55
	6:29
	2345
	5657
	6292
	6202

	6212
	1
	1
	6:21
	6:39
	4556
	5657
	6292
	6204

	6213
	1
	1
	6:41
	6:59
	4556
	5657
	6292
	6204

	6214
	1
	1
	6:56
	7:16
	4556
	5657
	6292
	6204

	6205
	1
	1
	7:11 
	7:32
	4556
	5657
	6292
	6204

	6221
	1
	1
	7:26
	7:47
	4556
	5657
	6292
	6204

	6216
	1
	1
	7:41
	8:02
	4556
	5657
	6292
	6204

	6217
	1
	1
	7:56
	8:17
	4556
	5657
	6292
	6204

	6218
	1
	1
	8:11
	8:32
	4556
	5657
	6292
	6204

	6219
	1
	1
	8:20
	8:50
	5766
	5657
	6292
	6207

	6220
	1
	1
	8:21
	9:00
	2345
	5657
	6292
	6202


	Partial Set of Trips Associated with routeGroupingID=S92

	tripID
	tripType
	dayType
	timeBegin
	timeEnd
	locBegin
	locEnd
	routeID*
	pattID*

	9201
	2
	1
	6:10
	6:47
	2345
	5657
	6292
	6203

	9211
	2
	1
	6:28
	7:05
	2345
	5657
	6292
	6203

	9202
	2
	1
	6:43
	7:21
	2345
	5657
	6292
	6203

	9203
	2
	1
	6:58
	7:36
	2345
	5657
	6292
	6203

	9204
	2
	1
	7:12
	7:51
	2345
	5657
	6292
	6203

	9212
	2
	1
	7:27
	8:06
	2345
	5657
	6292
	6203

	9205
	2
	1
	7:42
	8:21
	2345
	5657
	6292
	6203

	9206
	2
	1
	7:57
	8:36
	2345
	5657
	6292
	6203


*needed for physical database; 

patternIDs, locationBegin and locationEnd are arbitrary numbers.

Where tripType 1=local and tripType 2=express.

Where dayType 1=weekday

4.4.3.2 Example of Generating a Timetable Header

The Timetable Header documents the column headings for a route timetable.  One Header record is associated with each direction.  This example describes how the XML Schema will incorporate the Timetable Header record, as depicted in Figure 15: SDP XML Schema excerpt for Route and Timetable Header. 
The Timetable Header is composed of a reference to the TripTime.location (which is a locationID) and public information that is associated with the location (i.e., Location.publicLocationDescription field).  The point may be a transit facility, transit stop, landmark or timepoint, depending on the location reference in the Trip Time table.  


[image: image16]
Figure 15:  SDP XML Schema excerpt for Route and Timetable Header

where bolded fields are mandatory.
The timetable header timepointList attribute may be derived from the submitted SDP data by filtering Trip Time tables by the Trips related to Route/Pattern/Route Direction, ordering the TripTime.location based on the timeEventType that indicates that the trip time location is a timetable column heading.  There are some key processing issues related to this approach.  The producer must indicate that 

· a trip time is also included in a timetable header (for that route/route direction), 

· the order of the header columns are logically derived from the filtered location information

The second requirement may not be easily implemented without additional information.  For that reason, the preferred method for submitting timetable header information is through the Timetable Header table.

In the example below, based on the timetable depicted in Figure 16, Suffolk County would generate Route and Timetable Header tables as described in Table 27.

Table 27:  Example of Route and Timetable Header Tables

	Route
	Value

	routeID
	S29

	routeName 
	S29 Babylon

	publicRouteName
	S29 Babylon – Walt Whitman Mall

	publicRouteNumber 
	S29

	routeDescription 
	S29 Babylon – Walt Whitman Mall

	routeBeginDate 
	20041214 <!—yyyymmdd -->

	routeEndDate 
	<!-- null -->

	timetableHdr
	<!-- see below;  only one direction is included in this example-->

	routeDirection 
	[1, north],  [2, south]


	TimetableHeader
	Values

	routeDirection
	2

	list
	locationID
	publicLocationDescription

	
	1204
	Deer Park Rd & Old Country Rd

	
	1210
	Deer Park Rd & Parsons Dr

	
	1217
	2122 Deer Park Rd

	
	1223
	Deer Park Ave & Weston Ave

	
	156
	Deer Park Ave & Strathmore Dr

	
	984
	Deer Park Ave & Montauk Hwy
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Figure 16: Example of Dynamic Timetable Generator Timetable for Suffolk County Transit

4.5 Transit Gazetteer / Location

4.5.1 Definition

“A transit gazetteer is a geographical dictionary and reference for information about places and place-names associated with a specified data set such as the SDP content or TSDEA registered schedules, landmarks, or other places of interest related to the transit network.”

Alias:  location table
4.5.2 Requirements

4.5.2.1 Requirements Definition

Table 28:  Requirements Description for the Transit Gazetteer

	#
	Category
	Requirements

	1
	Unique identification, naming conventions, and references
	· A place or transit feature is any location within the transit network or service area that may be described by a physical location.  

· A place or location is indexed by a unique, unambiguous identifier such as a sequentially assigned integer.  (A location reference may be ambiguous due to inherent measuring and instrumentation errors). 

	2
	Geometry and spatial characteristics
	· A place may be represented by a point.  Its shape may be represented by GM_Geometry which is a variable data type that may be used to describe different type geometries (e.g., one, two and three dimensional shapes).
· All features should include Latitude and Longitude in NAD ’83.

· Features may include other types of location references including:

· Linear (relativeLocation)
· Intersection

· Planar (x-coordinate; y-coordinate) UTM Zone 18

· Precise location:  a precise location is one that is surveyed at the precise place for which the feature is measured.
· Generalized location:  often, a location may be based on a low resolution digital base map or is assigned a point associated with the intersection centerline (for example, when a transit stop is associated with a timepoint).  These are referred to as “generalized” points.  There are several downstream applications that prefer generalized locations, for example, scheduling, macro planning tools, etc.  

· A precise location may point to the generalized location to which it is referred.  (This may a manual process or require a tool to correlate the applicable fields.) 

	3
	Feature Types
	· The SDP includes several feature types or place categories.  These include:
· Transit Facility

· Transit Stop

· Timepoint

· Transfer Cluster

Other feature types may be included by local agencies as extended attributes.

	4
	Configuration Management of Location versus “Place” type
	· A transit place may change location (and consequently locationID), although it may not change functionality, for example, a transit stop may be moved from the near side to the far side of the intersection.  If the locationID is generalized, then the relativeLocation may change, and the updateDate is modified.  However, it the location is precise, a new locationID should be defined for the stop or facility.

	5
	Associations
	· Several records make use of the Transit Gazetteer to build the transit physical and service networks.  These include:
· Trip Time

· Transfer Cluster (and by association Connection Segment)
· Transit Path

· Transit Path Event

· Transit Point Event

· Block Event Time


4.5.2.2 Conceptual Data Model 
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Figure 17:  Transit Gazetteer Data Model
The Transit Gazetteer or Location table serves to extend and aggregate transit feature location reference attributes for transit point features: Transfer Cluster, Transit Facility, Timepoint and Transit Stop, and transit path features:  Transit Path.  These features, once aggregated, may provide a single look up table or definition to build the transit network.  

The Location table is composed of several types of location references, spherical (latitude/longitude), planar, linear and attribute.  In addition, one generalized Location may be associated with several (precise) Locations.
4.5.2.3 Transit Gazetteer Model Description

Table 29:  Description of Fields from Location from Figure 17
	
	Name / Role Name
	Definition

	pi
	locationID
	An unique identifier for a transit place

	
	GM_Geometry
	The geometry of a location.  This is a reference to ISO 19101 standard data type.

	M
	locationDesc
	A description of a location.

	
	intersection
	Complete name for an intersection.  The format should be:  “on street” @ “at street”

	pi
	featureType
	The type of entity that may be located by the location table.  In the current model, valid point feature types are:
Timepoint, transit facility, transit stop and transfer cluster.  

In addition, a “physical point” may be defined to designate the physical track or shape of a path such as a transit path, or points used by the events associated with the transit network (such as points used by Trip Time, TransitPointEvent, or BlockPointEvent).

	
	streetDirection
	The general orientation of the street, North/South, East/West, North, South, East, West, etc.

	
	relativeLocation
	Refers to the data type Relative Location

	M
	longitude
	Longitude is an angle from the zero meridian plane to meridian plane of a specified point.  Positive value indicates east of the zero (Prime) Meridian.  Negative value indicates west of the zero Meridian. [NTCIP 1405:2000, p., 4-22].

	M
	latitude
	Latitude is an angle from the equator plane to the direction of gravity through the given point.  Positive value indicates north of the equator; negative value indicates south of the equator. [NTCIP 1405:2000, p., 4-19].

	
	x_coordinate
	The location value of easting for a point in a planar coordinate system.

	
	y_coordinate
	The location value of northing for a point in a planar coordinate system.

	
	county
	A county is the primary administrative division that covers each state or state equivalent of the US without overlap or omission.  Each county is assigned a 3-digit FIPS county code unique within a state or state equivalent.

	
	city
	The name of a municipality.

	
	state
	A code or abbreviation for a state.  Identifies the states of the United States and the District of Columbia

	
	zip
	A regional boundary defined by the post office.

	
	serviceArea
	A description of the area in which this place is located.

	
	status
	Refers to the data type Status

	M
	creationDate
	Date the database record was created.

	M
	modDate
	Date the database record was last modified.

	M
	publicLocationDescription
	A name of a location that is recognized by the public.  This field may be used, as formatted, for public dissemination.

	M
	isGeneralized
	A Boolean that indicates if this record is a generalized or approximate location for a feature.  For example, the intersection centerline is an approximate location for a transit facility.  

	
	generalizedLocation
	A locationID of a related generalized location.


4.5.2.4 Related Data Types
Relative Location

Definition:  The linear relationship of a transit place such as a Transit Stop to the transportation network.
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Table 30:  Relative Location Data Type

	Name/Role Name
	Definition

	onStreet 
	Street name on which the Transit Vehicle travels 

	atStreet
	Nearest cross street name near where the stop is located

	distanceFromIntersection
	Straight line distance from centerline (center) of intersection.  Units are in miles.

	placementRelInter
	Placement Relative To Intersection --  nearside; farside; midBlock; at; between; farsideMidBlock; nearsideMidBlock; opposite

	busPositionBay
	Alphanumeric designation used by transit center to designate platform or bay where PTVehicle stops to board or alight passengers

	alongLocation
	The right, left or both sides relative to the direction of travel on which the PTVehicle stops.

	isOffStreet
	A boolean that indicates if the relative location is not on or along a public carriageway.  True, means the TransitStop is located off the street; False means the TransitStop is located along the street.

	relativeLocationID
	A unique identifier for a relative location.  (This attribute is inserted into a table.  When Relative_Location is used as a data type it is represents a complex type without the identifier.)


4.5.3 Guidelines on Business Rules and Constraints

Additional guidance on issues and constraints related to the Location Table and Transit Gazetteer may be found in Appendix D.  See White Paper on “Where in the World is the Bus Stop, Timepoint, Landmark…”
4.6 Pattern

4.6.1 Definition

“A unique, non-branching, ordered sequence of transit paths, time points, or transit stops to be followed by a transit vehicle in scheduled service for a route in a given direction.”

4.6.2 Requirements

4.6.2.1 Requirements Definition

Table 31:  Requirement Description for Pattern
	#
	Category
	Requirements

	1
	Unique / Identity
	· A pattern is unique to a route in a given direction.

· A pattern is referenced by a unique identifier.

	2
	Geo-spatial Composition as a set of points
	· A pattern is a one-way, directed path associated with way points that are used to schedule service.  

· At a minimum, a pattern is composed of 2 (first and last) or more points, and any additional points needed to make it unique.  Circular (clockwise and counter clockwise), lollipop and clover leaf configurations may create ambiguity in the path and direction since a pattern may pass through the same point more than once.  To that end, a pattern should be composed of a sufficient number of ordered geo- or linearly referenced transit point events (may include timepoints and transit stops) to the transportation network to ensure an unambiguous traversal description.

· The “way points” consist of a unique, ordered sequence of transit point events such as timepoints, transit stops and events, and additional geo-located points that may be necessary to sufficiently describe the physical path.

· A pattern has an origin and destination.  The first and last (origin and destination) points constitute the termini of the pattern.  

	3 
	Geo-spatial Composition as a set of transit paths

(alternative to set of points)
	· Alternatively, a pattern may be described by one or more ordered sequence of topologically connected transit paths or street links.   

· A transit path, also known as a route segment or time point interval, is composed of transit point events.  

· A route segment is a generic term for a segment that contains an ordered sequence of transit stops, timepoints or events.  The directed segment contains at least two points, an origin and destination, and contains sufficient number of points to unambiguously associate the path of travel to the transportation network.

· A time point interval designates a link terminated by two timepoints.  Other transit point events such as transit stops may be linearly referenced to the interval.  A running time, optionally qualified by time period, day type or other characteristic, may be associated with the interval.  (Note: the time point interval is not necessarily geo-referenced to a physical path.)

· A terminus (destination) of a transit path must be coincident with the terminus (origin) of a sequential path in order for the paths to be topologically connected.  The paths must flow in the same direction as the previous path.

· A pattern may include an associated “variant”.  A variant is a branch at the beginning, middle or end of a pattern.  Variants are not supported in the SDP.  They should be incorporated into a new pattern from origin to destination.  

· A pattern may be associated with trips that perform “short turns” that do not include an exception or special consideration.

· Note:  the SDP transformation process will require that the points describing a transit path be reassigned to its respective pattern.

	4
	Subtypes
	· A pattern may be designated as revenue or non-revenue.  

· A non-revenue generating pattern may be a deadhead, pull out, pull in, or non-scheduled path used for training, maintenance or other vehicle journey.  Only those non-revenue patterns that are needed to ensure coordination need be included in the SDP.
· Rail transit does not always designate stopping patterns, although the patterns may be derived from a set of trains (or trips).  Also, a rail system stopping pattern may not correspond consistently with the same geographic path.

	5
	Transit Point Feature Events
	· The pattern is composed of an ordered set of transit point events.  These events (points) may correspond to:

· Transit stops serviced by the route;
· Timing points that schedule service;
· Operational events that are scheduled to occur during scheduled service.  These events may include pull out and pull in points (from depot or layover points that may be neither a transit stop nor a time point), fare set change point, headsign change point, short turn, and other events that may be designated by each local agency.

· Physical points to provide shape and reduce path ambiguity.

	6
	Route Direction
	· A pattern is associated with one of the two Route Directions designated for the route.

	7
	Attributes
	· A pattern may be associated with a particular service such as regular, express, skip stop, charter, school, etc. 

· A pattern may be associated with a particular mode of operation.  (This attribute may be better associated with each transit path since some construction or other event may necessitate use of an alternate mode for part of the pattern.)

· Schedulers or other staff may sometimes attach one or more notes to a pattern or event to convey information that applies to all scheduled service on that pattern, e.g., “construction will occur at this point…”


4.6.2.2 Conceptual Data Model 
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Figure 18: Pattern Data Model
A Pattern consists of zero to many ordered Transit Point Events (Locations) or one to many ordered Transit Path Events.  A Pattern is associated with a Route in a given direction.  Additionally, a Pattern may have one or more Trips associated with it.  
A Transit Path Event may be composed of one or more Transit Paths.  The Transit Path may be an instance of a route segment or time point interval.  Although this feature will not be used in this version of the SDP, the entity may be used to define running times or as building blocks for entities that will be used by downstream applications.

4.6.2.3 Pattern Model Description

Table 32:  Description of Pattern from Figure 18
	
	Name / Role Name
	Definition

	pi
	patternID
	A unique identifier for a pattern.

	
	patternType
	A classification for a pattern.  Acceptable values include revenue and non-revenue

	M
	origin
	The first point of the pattern.

	M
	destination
	The terminating location of a pattern.

	pi
	routeID
	A unique identifier for a route.


4.6.2.4 Related Data Types
Transit_Path

Definition:  A transit path is a linear section of the transit network which is designed for the movement of Public Transit Vehicles.

Table 33:  Description of Transit_Path from Figure 18
	
	Name / Role Name
	Definition

	
	mode
	A transit service classification characterized by specific right of way, technological and operational features.

	M
	name
	A name used to identify a transit path.

	pi
	tranPathID
	A unique identifier for a transit path.


Transit_Path_Event
Definition:  A transit path that occurs in an ordered sequence along a Pattern.
Table 34:  Description of Transit_Path_Event from Figure 18
	
	Name / Role Name
	Definition
	Note

	pk
	seqNo
	A number that identifies the sequential order of a transit path within a pattern.
	

	
	trackNo
	A unique designator for a pair of rails, ties and fastenings over which a train moves.
	A track number is mandatory to define rail paths.


Transit_Point_Event
Definition:  A place where transit service is delivered along a pattern.

Table 35:  Description of Transit_Point_Event from Figure 18
	
	Name / Role Name
	Definition

	pi
	seqNo
	The sequential order of a transit point along a pattern in a route for a valid schedule.

	
	trackNo
	A unique track number on which the event is located.  

	
	distanceFromFirst
	The linear distance in [feet/meters] from the pattern origin.


4.7 Trip / Train

4.7.1 Definition

“A one way scheduled movement of a transit vehicle between starting and ending locations.  Each trip is an instance of a pattern where service is provided for a route in a given direction.”

Rail alias:  Train
4.7.2 Requirements

4.7.2.1 Requirements Definition

Table 36:  Requirement Description for Trip
	#
	Category
	Requirements

	1
	Unique / Identity
	· A trip is unique for a schedule version developed by a Transit Agency.

· A trip is the temporal component of a pattern of a route in a given direction on a given type of day.

· Each trip is fully defined by the set of scheduled times that a vehicle passes (arrives at or departs from a point) along an associated pattern.  Double headers need not be identified for the timetable and IP use cases, although they would be for on board applications.
· Identity:  A unique identifier may be used to define a trip.  The identifier should not be reused within a schedule version.  Although not recommended, a trip may be identified by the first “trip time,” i.e. passing time at the first time point.
· A trip may be described as a temporal instance of a pattern.  

· Elements (scheduled trip times) of a trip correspond to selected points along a physical path described by a pattern.

	2
	Composition 
	· A trip is described by a starting location and departure time, and by an ending location and arrival time.  The starting and ending locations should correspond to the origin and destination locations of the referenced pattern.

· A trip may only operate on specific, non-overlapping days (e.g., weekday, Monday only, holiday) called Day Types.  

	3
	Trip Collections
	· A set of abridged trip descriptions, aggregated by route direction and day type may be published for customer use as a timetable.

· The set of trips, each associated with a pattern, and each pattern belonging to a route in a given direction, constitutes the scheduled service for a route.

· A set of trips from one or more routes may be scheduled together in order to operate frequent service along a corridor.  These are sometimes called lines or route groupings.  

· A set of trips may be chained together to describe the vehicle assignment or work for a day (block).  The ordered set of trips may be characterized as revenue and non-revenue.  The first and last trips (usually non-revenue) typically detail the vehicle’s pull out from, and pull in to the garage or depot.

	4
	Exceptions
	· As an operational exception, a trip may follow only part of a pattern if it was developed as a “short turn” trip it would be using a uniquely defined pattern.  The point at which it turns around should be described in the trip time description as a time event type.

	5
	Subtype
	· A trip may be revenue generating.

· A trip may be non-revenue generating such as a deadhead, pull in or pull out.

· A trip may be characterized by the type of service provided on its pattern, including regular, express, limited, scenic, etc.  

	6
	Attributes
	· Schedulers may sometimes attach one or more notes to a trip or trip time to convey information about the scheduled service.

· Other attributes may sometimes be associated with a trip such as amenities that should be offered by the operating vehicle (e.g., bicycles rack/allowed), accessibility, mobile WiFi, etc.

	7
	Special Rail and Commuter Bus Attributes
	· Trains are characterized by the number of cars included in a consist, which doors open and close (by car and right/left side), and other amenities of the rail cars. 

· Both rail and commuter bus trip times are associated with stops or stations.  Additional customer attributes or notes may be included with trip times such as boarding and alighting (pick up/drop off) permitted, reservations required, luggage storage available.


4.7.2.2 Conceptual Data Model 
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Figure 19:  Trip Data Model
A Trip is a one way scheduled movement of a transit vehicle between starting and ending locations (typically timepoints) which operates on certain days.  A trip is classified as revenue, non-revenue, and sometimes by agency defined types.  Each trip is an instance of a pattern.  One Pattern may optionally be associated with a Trip.  The Trip is demarcated by an ordered sequence of trip time event locations which may be timepoints, transit stops, or both, as well as other operational events. A Trip is composed of two or more ordered 'times' (tripTime). Each tripTime in the sequence becomes a temporal event of the Trip describing events that occur at that location. A Trip Time may occur at more then one location in a single trip, however, each occurrence is a unique temporal event (tripTime).  A Trip may be associated with one or more Notes.  A Trip Time may be associated with one or more notes.  A Note Library exists which is composed of NoteEntries that contain a noteText that is shown to the public.
4.7.2.3 Trip Model Description

Table 37:  Description of Fields for Trip from Figure 19
	
	Name / Role Name
	Definition

	pi
	tripID
	A unique identifier for a trip.

	
	tripType
	A classification for the trip; that is revenue or non-revenue (e.g., deadhead, pull-in, pull-out).

	M
	dayType
	A code that designates the service on a particular day or set of days of the week.  These are the days of the week or special days that on which this trip operates.

	M
	timeBegin
	The time that a trip is scheduled to begin.

	M
	timeEnd
	The time that a trip is scheduled to end.

	M
	locationBegin
	The location where a trip is planned to start.  This location should match to the first point on the corresponding pattern.

	M
	locationEnd
	The location where a trip is planned to end.  This location should match to the last point on the corresponding pattern.


4.7.2.4 Related Data Types 
Note (Note Association and Note Entry)
Definitions:  

(Note Association) A comment made related to the transit service provision.  Most notes are associated with a trip.  A note may be used by more than one trip.  

(Note Entry) Text that may be attached to a scheduled trip or trip time.  The Note Entry may be part of a library of notes.  

Table 38:  Description of Fields for Note Entry from Figure 19

	
	Name / Role Name
	Definition

	pi
	noteID
	A unique identifier for a schedule note.

	M
	noteText
	The text of a schedule note that is provided to the public.

	M
	effectiveDate
	Date record were created or became valid

	M
	deactivationDate
	Date record expires


Table 39:  Description of Fields for Note Association from Figure 19

	
	Name / Role Name
	Definition

	pi
	noteAssociationID
	A unique identifier for a schedule note.

	fk*
	tripTime
	The time along a trip when a vehicle is scheduled to pass (arrives at/departs from).  

	fk*
	tripID
	A unique identifier for a trip.  The Trip number associates the note with the trip or a part of a trip (e.g., trip time).

	M
	effectiveDate
	The date the record was created or changed.


*<fk> foreign keys do not appear in a conceptual data model.  These fields are needed in a database model to ensure proper association.  An association with Trip_Time requires both tripID and tripTime, while an association with Trip only requires inclusion of tripID. 

Trip Time

Definition: The time along a trip when a Public Transit Vehicle is scheduled to pass (arrive at or depart from).  The trip time may be published or unpublished, coordinated or uncoordinated with trip times of other trips.

Trip time on occasion may reference more than one timeType and timeEventType.  The depiction of individual entities in Figure 20 enables the declaration of event and time types associated with a Trip_Time.
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Figure 20:  Trip Time Conceptual Data Model
Table 40:  Description of Fields for Trip Time from Figure 20
	
	Name / Role Name
	Definition
	Note

	pi
	tripTime
	The time along a trip when a vehicle is scheduled to pass (arrives at/departs from).
	

	M
	timeType
	A classification of the trip time as a first or last timing point, arrival or departure timing point.
	May include 1 to many instances

	
	timeEventType
	A classification of the event (or feature) designated by the trip time.  The event may be a timepoint, transit stop or used for some internal operational event.  
	May include 0 to many instances

	
	platformNo
	The place where passengers board or alight from a train.  
	


Code Lists

Table 41:  Code List for timeType

	timeType
	Usage/Code Description

	arrival
	Time the transit vehicle arrives at the point (buffer)

	departure
	Time the transit vehicle departs the point (buffer)

	firsttime
	The first timing point along the trip.  This point is always a departure point.

	lasttime
	The last timing point along the trip.  This point is always an arrival point.  This point must be included in a list of points associated with a trip. It is needed for AVL and other on-board applications.


Table 42:  Code List for timeEventType
	timeEventType
	Usage/Code Description

	10-19
	Timepoint

10:  default/normal

11: matches timetable header

12:  use to index timetable header sequence

13-19 reserved

	20-29
	Transit Stop

20:  alighting/boarding

21:  alighting only

22:  boarding only

23-29 reserved

	30-39
	Operational Event

31: short turn

32: change fare zone / set

33: change headsign

34-39 reserved

	40 and higher
	Defined by local convention


Table 43:  Code List for tripType

	tripType
	Usage/Code Description

	revenue
	A scheduled trip that generates revenues from passengers.

	nonrevenue
	A trip that is scheduled to move the transit vehicle from or to a layover point (including pull in and pull out points), or between the last revenue trip and the next revenue trip.

	local
	Trip stops at all or most of the stops along the route direction.

	express
	Trip stops only at a limited number of stops along the route direction.


4.7.3 Guidelines on Business Rules and Constraints

4.7.3.1 Conventions and Notations for Describing Coordinated Transfers

A coordinated transfer may be described using the SDP data model.  The Trip Data Concept includes an entity that defines the transfer between two trip of different routes at a certain trip time (see Figure 20).  For example, the logical table for the Trip Time entity will include related identifiers (foreign keys) for tripID, patternID and routeID. The Event Connection table will include these foreign keys and the associated tripTime as a pair of fromTripTime and toTripTime keys.  The timeType of the “fromTripTime” is recommended to be an arrival time while the timeType of the “toTripTime” is recommended to be a depart time.  The timeEventType may be enumerated as “transfer”.  The time to transfer is assumed from the fromTripTime to the toTripTime tripTimes.  The location of each point and the path connecting them are described by the Transfer Cluster data concept entities.  The transferCost value is a description of the value or fare media that is required for this transfer.  The connectionType values are not yet defined.

The Event Connection table will include agencyID as part of the foreign keys associated with the fromTripTime and toTripTime when a multi-agency transfer is described.

4.7.3.2 Rules for Populating Notes

Notes are a key source of information on scheduled trips and trip times.  The requirements related to describing and populating a note is described Table 3.  

Table 44:  Rules for Populating Notes

	#
	Category
	Requirements

	1
	Purpose and Identity
	· The noteID must be a unique identifier within a schedule version.

· A noteID may be defined as an alphanumeric character.

· The noteText is typically developed as part of a schedule version.  It conveys information about the schedule trip or trip time to the customer in a publication format.

	2
	Note Text
	· A noteText is associated with a unique noteID.  

· The noteText is a concise message to explain a part of a schedule.  It is displayed to the public.  As such, the style should conform to agency print and web style policies. 

· A note text should be terse; it is recommended that the text not exceed 256 characters.

· The note text is added for public dissemination only; it should not be used to replace assignment of day type, trip type, time event type, time type or connection type of any its associated entities.

	3
	Associations
	· There is a many to many relationship between trips and notes, and trip times and notes.  As such there should is an association table ascribing the occurrence of a note to a trip or trip time.  

	4
	Note Library
	· The note library will be included in the Metadata area.  

· Each entry will allow an unlimited number of characters.


Examples of notes:

· “Indicates specially-designated weekend train allowing more than the regular eight bikes per train limit.”

· “Change at Jamaica.  The track of your connecting train will be announced.”

· “Stops only to discharge (receive) customers.”

· “These buses continue to xxx.”

· “Exit from first two cars.” 

· “Trip operates via Union City upon request at time of boarding.

· Trip operates express via I-280 between Newark and Orange.  Westbound trips to Livingston Mall operate to Park –Ride upon request.

4.7.3.3 Rules for Describing timeEventType

The timeEventType is developed as a convention to help define the purpose and type of Trip Time feature (point).  A trip time feature may be a time associated with a timepoint, transit stop or other event that occurs at a specific time along the trip.  The major reason for classifying the point is to support a downstream application such as the generation of a timetable, fareset change, headsign change, transfer coordination, or operational event such as a short turn, headway or schedule adherence point.  Points that are not specifically related to regional coordination or the public, but rather with internal personnel or operations should be suppressed and not included in this list.

4.8 Transit Stop and Facility
4.8.1 Definitions
Transit Stop 

 “An established location where public transportation customers may board or alight a transit vehicle in revenue service.”

Transit Stop alias:  boarding area (on-street, off-street, with / without flag), platform, bay, berth, lane, or access area.
Transit Facility

Definition:  A building or center used by a transit vehicle or transit operator for the purpose of parking, storing, maintaining or providing services to transit customers.

The SDP uses this entity to represent multiple transit stops wherein transfers may occur between routes, modes and/or operators.

4.8.2 Requirements

4.8.2.1 Requirements Definition

Table 45:  Requirement Description for Transit Stop
	#
	Category
	Requirements

	1
	Transit Stop classification categories


	A Transit Stop may serve different modes, for example, 
· Bus/Commuter Bus

· Commuter Rail/intercity rail
· Subway

· Ferry

· Multiple modes (e.g., Grand Central Station, Port Authority Bus Terminal, Penn Station, Jamaica Station)
A Transit Stop may be described by a:

· single mode, single route stop

· single mode, multiple route stop

· multiple mode, multiple route stop
A Transit Stop may be contained in 

· facility (i.e., Transit Center) that contains multiple transit stops and shares multiple portals, access equipment (e.g., stairs), and amenities.
· collection of stops known by a single name

	2
	Geometry and spatial characteristics

(stops and facilities)


	· Stops may be located using many different geometric references, e.g., field measures using GPS; state plane, map geometry, linear references, address attributes

· Stops may be located using linear references relative to the transportation network (e.g., address, relative location to intersection) as well as relative to the transit network (distance or time traveled from start of pattern or start of track). 

· Stops may be located on- or off-street, when off street, the location may be in a building, underground, in a mall, commercial park, parking lot, or private road.

· Transit centers may be described as a facility and inherit the geometry of a facility (polygon with levels), or typically, may be represented as a point (centroid or with geometry or shape).

· Convention for levels:  Ground level is considered level “0.”  First basement is level “-1”, etc.  First floor is considered level “1.”  There are cases where the ground floor and level 1 are the same.  The level number should correspond to the levels described by the signs and instructions displayed in the facility.

	3
	Unique identification, naming conventions, and references


	· Stops may contain both internal and public names and numbers.

· A separate, regional identifier may be needed to be created in order to match multiple stops to a single, unique, unambiguously defined Transit Stop or Transit Facility if it is used by many operators.

· The regional transit stop identifier should be unique across transit agency published SDP documents in the TSDEA.

· An agency’s Transit Stop identifiers should be unique within the Agency’s authorized SDP document(s).

· Data Types used for names and numbers

· The data types for internally used names and numbers may be constrained.

· The data types for public names and number will not be constrained.

· If the stop name is the name of the closest intersection, then the following convention shall be used (note capitalization): E. on Street @ N. Cross Street.  Use of abbreviations for prefix, suffix and road type are allowed as long as they follow the Addressing Conventions described in Appendix C.
· If the stop name is the same as a nearby landmark or point of interest, then the preferred spelling and abbreviation should use a regionally accessible Landmark Gazetteer.  [This feature may not be implemented in the demonstration project.]

	4
	Portal Characteristics
	· Most subway stations have more then one portal to enter and exit.  

· Portals may be exit only, enter only or both.  

· Some portals are closed during certain hours.

	5
	Stops Contained within a Transfer Cluster or Transit Facility (Center)
	· A Transit Facility may contain multiple transit stops within a single facility.  Each stop is described as a plant component within the facility.  Optionally, a transit stops may be described as a facility.  When a transit stop is described as a Transit Facility, the stop is “part of” another transit facility.  For example, the following stations (i.e., transit facilities) may be defined as” part of” New York Penn Station transit facility:  (1) NYCT Subway Station for lines A, C, E (8th Avenue Station) (2) NYCT Subway Station for lines 1, 2, 3 (7th Avenue Station); (3) LIRR; (4) Amtrak; (5) NJ Transit; (6) New York City Buses; (7) NYCT Bus; and (8) PATH (33rd & 6th).  
· A transfer cluster is a collection of transit stops where transfer between stops is convenient and scheduled.  A description of a transfer cluster is driven by internal policy considerations.  (See Section 4.9 for details on the Transfer Cluster Data Concept.)

	6
	Stop Ownership


	· The stop owner is an organization that owns and maintains the stop.  

· More than one Transit Agency my use a stop which they do not own; they may refer to the stop using different internal public names and numbers.  The Public Name spelling and abbreviations should conform to the list of transit facilities included in Appendix B.

	7
	Stop Owner and Record Submission


	· A stop record may be submitted by any organization that uses a Transit Stop using their internal stop name and number.

· If the stop record is submitted by an organization other then the Stop Owner, then it must contain information on the responsible Owner for the stop.  

	8
	Amenities and ADA accessibility


	· Stops may be associated with amenities and other characteristics like lighting, benches, etc.  

· Transit stops and facilities have accessible and non-accessible characteristics.

· Although entities are developed to capture these features, these characteristics will not be included in the demonstration.


4.8.2.2 Conceptual Data Model 
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Figure 21:  Transit Stop/Facility Data Model
A Transit Facility represents any building or physical location managed by a transit operator or location where the public may access fixed route transit service.  A Transit Facility may contain or be contained by other transit facilities, such as Port Authority Bus Terminal contains levels that are managed by other transit operators such as Coach USA and New Jersey Transit.  A Transit Facility contains multiple “plant components”; a plant component is a constituent part of a facility.  Transit Facilities may share plant components, for example NY Penn Station New Jersey Transit shares a portal and stairs with New York City Transit Subway Station A C E (8th Avenue).  
A Plant Component is categorized by several types:  Transit Stop, Amenity, Passenger Access and Portal.  These component types are associated to each other through the plant component description.  They are then associated to a facility or are instantiated as a Transit Facility.  In its simplest form, the Transit Facility may be described as a bus stop.
Transit Stop represents a key feature like a boarding area, platform, berth, bay or lane where transit riders board or alight from transit service. The Transit Stop may be contained in a Transit Facility that contains multiple stops, where transit riders enter, depart from or transfer between transit service.  A Transit Stop or Transit Facility may be contained in a cluster of stops that form a Transfer Cluster wherein a transit rider may change routes.  The Transit Stop is tied to the coverage geometry (through locationID) as well as the linear description of its environment including relativeLocation associated with the nearest intersection, alongLocation, heading and address.  Service status conditions such as statusInfo and stopOwner are key attributes to determine usage and responsibility.

A Portal is characterized by whether a rider may enter, exit or pass in both directions, as well as the time the portal opens and closes.  Service status conditions such as statusInfo is a key attribute to determine usage.

A Passenger Access Component is characterized by whether the access component is stairs, moving walkway, elevator, escalator or other.  The direction of travel, obstacle type and other characteristics are described.  This component is associated with a type of plant component that is associated with a facility.

An Amenity is a physical feature of a fixed location of a transit facility.  Amenities of a public transit stop may include the shelter, platform announcement panel, wastebasket, phone and benches.  This component is associated with a type of plant component that is associated with a facility.
A track and platform may have a many to many relationship.  The Platform Track entity distinguishes which platform (e.g., boarding area or transit stop) is associated with the track served.

A ConnectionSeg is a linear path allowing transit riders to move from one TransitStop to another.  The segment may be defined as a walking path, bike path, escalator or other modal connection.  Attributes include distance, fromStop, toStop, and connection instructions.  Accessibility information in the form of ObstacleTypes may optionally be provided for ConnectionSegs.
 

4.8.2.3 Transit Stop Model Description

Table 46:  Description of Fields from Transit Stop from Figure 21
	
	Name / Role Name
	Definition

	pi
	stopID
	A unique identifier for a transit stop

	
	address
	A single combination of street name, postal community, State and postal code

	
	stopOwner
	The organization that has jurisdiction over the transit stop.

	
	alongLocation
	A place next to a street or address

	
	heading
	The direction of travel or orientation of a transit vehicle while servicing the boarding area.

	
	length
	The distance along a carriageway, track or dock wherein a transit vehicle may stop to pick up or drop off passengers.

	
	stopType
	A category of Transit Stop

	
	publicStop Name
	A designation used by the public for a Transit Stop

	
	publicNumber
	A code or designation used by the public for a Transit Stop

	
	transferClusterName
	Indicates that this stop is part of a Transfer Cluster and identifies the name of the cluster (e.g., Jamaica Station, etc.)

	M
	revisionNo
	A unique identifier that associates this Transit Stop with the Stop Inventory.  This attribute relates to the Status entity primary identifier.  In addition, a revision number for a Transit Stop is associated with the plant component.


Table 47:  Description of Fields from Transit Facility from Figure 21
	
	Name / Role Name
	Definition

	pi
	transitFacilityID
	A unique identifier for a transit facility

	
	facilityDescription
	A short description of the facility purpose.  This description may be posted on a web site to describe the facility’s usage.

	
	facilityName
	A name with which the place is known to the public

	
	owner
	The organization that has jurisdiction over the transit facility.

	
	isPartOf
	A Boolean (yes/no) that indicates if the facility is part of a larger facility.  A yes indicates the record is part of a larger facility, for example, Penn Station Amtrak is part of Penn Station


4.8.2.4 Related Data Types
Facility Plant Component
Definition:  An association between a Transit Facility and Plant Component.  The Facility and Plant Component has a many to many relationship.  This association distinguishes among the many relationships.
Table 48:  Description of Fields from Facility Plant Component from Figure 21
	
	Name / Role Name
	Definition

	pi
	facPCID
	A unique identifier for the combined transitFacilityID and planCompID.

	
	facPCDescription
	A short description of the relationship of the plant component within the facility.  For example, the plant component may describe all the components on the 2nd floor, or it may describe all the passenger access components that allow passage between the 1st and 2nd floors.


Plant Component

Definition:  A Plant Component is a physical part of a larger facility such as a boarding area, turnstile, fare vending machine, information booth, escalator, stairs, etc.  The four specific types of plant components included in this model are Transit Stop or boarding area, Amenity, Access Component and Portal.
Table 49:  Description of Fields from Plant Component from Figure 21
	
	Name / Role Name
	Definition

	pi
	plantCompID
	A unique identifier for a plant component.

	
	pcDescription
	A short description of the purpose of the plant component.

	
	locationDescription
	A description of the relative location of the plant component within the facility or within the plant component space.

	M
	plantCompType
	A classification for a plant component.  Valid plant components include Amenity, Passenger Access Component, Portal and Transit Stop.


Status

Definition:  The revision history of a transit feature, schedule version or schedule component.
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Table 50:  Data Type Definition for Status

	
	Name / Role Name
	Definition

	pi
	revisionNo
	A unique identifier for the state of a record.

	M
	activationDate
	The date on which an entity was made operational.

	M
	deactivationDate
	The date on which an entity was decommissioned.

	M
	modificationDate
	The most recent date on which the database record was modified.

	
	placementDate
	The date on which an entity was installed.

	M
	statusTypeCode
	An classification for a entity.  This code may indicate whether the entity is operational, revised, temporary, obsolete, planned, or suspended.  Other types are user defined.

	
	history
	A log of the changes made to this record.


Table 51:  Data Type Definition for Status Code Type

	
	Name / Role Name
	Definition

	pi
	statusTypeCode
	A classification for the state of an entity.  This code may indicate whether an entity is operational, revised, temporary, obsolete, planned, or suspended.  Other types are user defined.

	M
	statusTypeDescription
	A short description of the state of an entity.  The description may indicate whether an entity is operational, revised, temporary, obsolete, planned, or suspended.  Other types are user defined.


Passenger Access Component

Definition:  The components used to aid travelers to traverse from one level to another or from one end of a facility to another.

Examples include stairs, elevator, escalator, moving walkway.  The component may be described by direction (up, down, or both), accessibility for people with disabilities or carts, and other characteristics.
Table 52:  Description of Fields from Passenger Access Component from Figure 21
	
	Name / Role Name
	Definition

	pi
	passAccessID
	A unique identifier used to identify a passenger access component.

	M
	accessibilityDesc
	A description of the accessibility component.

	M
	accessLocationDesc
	A description of the location of the passenger access component.

	
	accessDirectionCode
	An index that describes the direction of travel with respect to the access component.  Allowable fields include:

0:  both direction (default)

1:  up, enter, upstream only (one way)

2:  down, exit, downstream only (other way)

3:  other

	
	passengerLocationDesc
	A short description of the relative location of the access component with the facility.


Passenger Access Type

Definition:  Description of the type of Passenger Access component.
Table 53:  Description of Fields from Passenger Access Type from Figure 21
	
	Name / Role Name
	Definition

	pi
	passengerAccessCode
	A code that identifies the type of passenger access component. The component may be stairs, elevator, escalator, moving walkway or other.  The codes are defined in the Passenger Access Type entity.

	M
	passengerAccessDesc
	A short description of the type of passenger access component.


Amenity

Definition:  Elements of a physical feature, a fixed location, or a transit facility.  

Example:  the amenities of a public transportation stop may include the shelter, platform announcement panel, and benches.  

Note: an amenity may be described by one or more characteristics, or attributes, such as the year of construction or its current condition. [GOS, part 7d, p., 2]
Table 54:  Description of Fields from Amenity from Figure 21
	
	Name / Role Name
	Definition

	pi
	amenityID
	A unique alphanumeric that identifies an amenity.

	
	description
	A description of an entity record.

	M
	revisionNo
	A unique identifier for the state of a record.


Amenity Type

Definition:  A class of amenity.
Table 55:  Description of Fields from Amenity Type from Figure 21
	
	Name / Role Name
	Definition

	pi
	amenityCode
	An index that identifies the type of amenity.  The code is described in the Amenity Type entity and referenced in Amenity.

	M
	amenityDescription
	A short description of an amenity type


Track

Definition:  "A pair of parallel rails, and required ties and fastenings, over which trains move." [LIRR]  Also known as Lane and Berth
Table 56:  Description of Fields from Track from Figure 21
	
	Name / Role Name
	Definition

	pi
	trackNum
	A unique identifier for a pair of parallel rails over which trains move.

	
	trackDesc
	Description of the track.  May include the length, gauge, relative location along which the track exists.

	
	trackName
	A name for a track that is generally known, for example, “Track 14”


Platform Track

Definition:  An association between a specific platform and track.  

A Platform may be associated with multiple Tracks, for example, platform “A” at Jamaica Station is flanked on both sides by track 1 and 2.  Alternatively, a track may support multiple platforms, such as Plaform A and B provides access to trains on Track 2. This entity distinguishes the combined relationship between one platform and an adjacent track.
Table 57:  Description of Fields from Platform Track from Figure 21
	
	Name / Role Name
	Definition

	pk, fk
	trackNum
	A unique identifier for a pair of parallel rails over which trains move.

	pk, fk
	stopID
	A unique identifier for a transit stop or platform.

	pi
	plantCompID
	A unique identifier for a plant component


Portal

Definition:  A place where transit customers may enter or exit a transit facility, station or stop.  Examples include doors and gates to transit facilities.
Table 58:  Description of Fields from Portal from Figure 21
	
	Name / Role Name
	Definition

	pi
	portalID
	A unique identifier for a transit stop

	M
	accessDirectionType
	Describes whether the portal is for egress, entrance or both.  The default is both exit and entrance.

	
	openTime
	Time the portal opens

	
	closeTime
	Time the portal closes

	
	agencyID
	Organization responsible for maintaining access to the portal.


Code lists

Status Type

Definition:  Designation for the type of change made with respect to the plant component.
	StatusType
	Usage/Code List

	active
	In use and operational

	inactive
	No longer in use

	obsolete
	Removed or eliminated from potential use


Stop Type

	Stop Type Enumeration
	Descriptions

	Bay
	A bay at a transit center

	Lane
	A lane in a transit center

	Berth
	A berth or dock at a ferry terminal

	Platform
	A train platform

	Access Area
	Any area where boarding and alighting from a transit vehicle is allowed.

	FlagOnStreet
	Stop with marker/flag that is located on a street.

	FlagOffStreet
	Stop with marker/flag that is located off a street in a mall, parking lot, or private road.

	NoFlagOnStreet
	Stop that does not have a marker that is located on the street.  A bus may be flagged or the stop is generally known.

	NoFlagOffStreet
	Stop that does not have a marker that is located off the street.


4.8.3 Guidelines on Business Rules and Constraints

A white paper that describes the business rules in more detail is included in Appendix D Technical Memorandum -- Guidance on Data Concepts.
4.9 Transfer Cluster

4.9.1 Definition

“A transfer cluster is a collection of transit stops where transfer between stops is convenient and scheduled.”

4.9.2 Requirements

4.9.2.1 Requirements Definition

	#
	Category
	Requirements

	1
	Unique identification, naming conventions, and references
	· Transfer Clusters may contain both internal and public names and numbers.  They are typically known through their Public Location Description (as described in the Location Table).



	2
	Geometry and spatial characteristics
	· A Transfer Cluster may share a location with one of the stops which is “clustered”.

· The location usually refers to a “centroid” or generalized location reference

	3
	Policy driven transfers
	· A transfer cluster is defined for a set of stops where one or more agencies may coordinate schedule transfers between trips.  The transfer may be based on a set of policies such as safety of boarding areas, connectivity, timed transfers.  
· As a policy driven transfer, there may be special directions described for traversing from one boarding area to another.  Several connection segments may be described between each stop pair.  The connection may be accessible via elevator, ramp, etc.  These are defined as a directed connection (from stop and to stop).

	4
	Associations
	· A Transfer Cluster is associated with more than one Transit Stop (boarding area)
· A transfer cluster may be indicated by the Trip Time timeEventType as a coordinated transfer location.  


4.9.2.2 Conceptual Data Model 
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Figure 22:  Transfer Cluster Data Model
A Transfer Cluster is a collection of transit stops where transfer between stops is convenient and scheduled.  A connection segment describes a path from a transit stop contained in the transfer cluster to another stop contained in the transfer cluster.
4.9.2.3 Transfer Cluster Model Description

Table 59:  Description of Fields from Transfer Cluster from Figure 22
	
	Name / Role Name
	Definition

	pi
	transferClusterName
	A unique identifier for a transfer cluster


Note:  the physical model will contain a group of locationIDs that form a transfer cluster as well as another locationID that identifies the Transfer Cluster location.
4.9.2.4 Related Data Types
Connection Seg

Definition:  “A ConnectionSeg is a linear path allowing transit riders to move from one TransitStop to another.  The segment may be defined as a walking path, bike path, escalator or other modal connection.  Attributes include distance, fromStop, toStop, and connection instructions.  Accessibility information in the form of a passenger access code may optionally be provided for ConnectionSegs. ”
Table 60:  Description of Fields from Connection Seg from Figure 22
	
	Name / Role Name
	Definition

	pi 
	fromStop
	Starting stop location of connection segment (this is a locationID)

	pi
	toStop
	Ending stop location of connection segment (this is a locationID)

	pi
	connectionID
	A unique number assigned to a connection segment that distinguishes each path between two locations such as transit stops (boarding areas) associated with a Transfer Cluster.

	
	transferClusterName
	A unique identifier for a transfer cluster

	
	passengerAccessCode
	An enumeration of a potential obstacle to traversing the connection segement.  References designation from Passenger Access Type

	M
	instructions
	A set of directions to traverse the connection segment.

	
	distance
	The distance from the starting to ending points of the connection segment.  (Elevators levels are not counted in the distance measurement).  The unit of measure is in miles.

	
	mapURL
	A Uniform Resource Locator (URL) that links to a map of the connection segment.


4.9.3 Guidelines on Business Rules and Constraints

Information on how to input data related to coordinated transfers is part of Section 4.7 Trip Data Concept.
4.10 Timepoint

4.10.1 Definition

“A timepoint is a location where trips in a schedule are assigned arrival, departure, dwell, or departure periods.”

4.10.2 Requirements

4.10.2.1 Requirements Definition

Table 61:  Requirement Description for Timepoint
	#
	Category
	Requirements

	1
	Unique
	· A timepoint must be unique within each agency schedule version.

	2
	Geometry
	· Each timepoint has geometry, that is, shape and geo-location characteristics.

· When a timepoint is defined by the centerline intersection, it is designated as a ‘generalized’ point (isGeneralized = true)

	3
	Associations
	· A timepoint may be associated with one or more Transit Stops or Transit Facilities.

· A timepoint may be associated with a landmark, intersection or other feature of the transportation network.

· A timepoint may be associated with one or more timepoint intervals, pattern/route segments or patterns. 

· Timepoints used for trains are typically both a transit stop and point to assign scheduled times.

	4
	Part of
	· A sequence of timepoints, ordered by location, may be part of a pattern.  A timepoint may appear more than once in the pattern event set.

· A sequence of timepoints, ordered by time, may be part of a trip.  A timepoint may appear more than once in the trip time set. 

	5
	Subtype
	An agency may classify a timepoint in different ways: 

· A timepoint may support scheduled events that are used by operators such as a layover.

· A timepoint may support scheduled events that are used by vehicles such as parking between trips.

· A timepoint may support events to implement operational strategies such as distributing schedule adherence points or providing points where transfers may be coordinated.

· A time point may be defined by a variety of subtypes.  These are typically context based (either defined within the pattern or trip).


4.10.2.2 Conceptual Data Model 
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Figure 23:  Timepoint Data Model
A Timepoint is a place where time may be measured in a transit schedule.  The place is represented as a location associated with the transportation network.  A single timepoint may represent one or more transit stops.  

4.10.2.3 Timepoint Model Description

Table 62:  Description of Fields for Timepoint from Figure 23
	
	Name / Role Name
	Definition

	pk
	timepointID
	A unique identifier that references a timepoint

	
	publicTimepointName
	Timepoint name that is recognized by the public and may be used in the Public Timetable.

	M
	effectiveDate
	The datetime when the record was created or changed.


4.10.3 Guidelines on Business Rules and Constraints

4.10.3.1 Rules for Exchanging Timepoint Information

Most transit agencies classify their timepoints.  The regional data repository only needs timepoints that are used for the following type of operational scenarios:

· Used in schedules (excluding operator instructions)
· Used for building timetables (for public)

· Used for timed transfers

· Used for projecting times to transit stops

· Used for the beginning and ending of trip/pattern description
· Used for the beginning and ending of time point intervals or route segments (if these components are included in transit network description)

· Used for building block definitions

Any timepoint used to designate work rule or operator instructions may be filtered out of the SDP submittal.  An agency that plans to use the SDP to support internal exchange needs may include specific timepoints or events that are used to support automated vehicle controls such as functions related to AVL, APC or on-board operations.

4.11 Schedule Calendar Date

4.11.1 Definition

“The calendar date on which a transit agency operates based on an assigned type of service (within its schedule day).” 

Various types of service (day types) may be associated with different organizational units, agency defined zones or time periods within the calendar date.  Within an operational context, the calendar date is based on the beginning and ending time of a schedule day (e.g., NYCT starts its schedule day at 10 pm the calendar day before and ends its schedule day at 3:00 am on the following calendar day).  

4.11.2 Requirements

This section describes the requirements associated with the Schedule Calendar Date.  A Schedule Calendar Date data structure is used as a registration table to index the appropriate service that is assigned to operate on particular days of the week and to identify service exceptions on particular dates.  The operating service is described by the schedule version and appropriate day type.  The schedule versioning requirements are captured by the schedule version data concept.
4.11.2.1 Requirements Definition

Table 63:  Requirement Description for Schedule Calendar
	#
	Category
	Requirements

	1
	Agency designated calendars
	· Each agency has service (for specific routes, routes associated originating from specific depots) associated with a calendar date.  

· An agency need not submit a Schedule Calendar Date on a date when no service is offered (e.g., no Sunday service).

· A calendar date is associated with an Agency’s schedule date even if the schedule day starts the day before or ends the day after the designated date. 

· Alternatively, if there are no special service days or exceptions to the standard service provisions, an agency may designate service by standard day types, and the SDP will populate the calendar based on dates associated with the day types (e.g., Monday Only will cover all Mondays except for holidays that fall on Monday).

· Only one set of trips for a route are operated on a calendar day.  The set of trips associated with a route is distinguished by the Day Type valid during that schedule period.  The route may be distinguished by the organizational unit or the depot associated with the route.

	2
	Unique dates
	· The Service Calendar Date is associated with a unique date in the calendar.  

· The calendar date must fall within the valid schedule version period with which it is associated.

	3
	Day Type
	· The Day Type qualifies the route’s trip service provision designated to operate on a specific date.

· Each Schedule Calendar Date instance will be associated with one and only one day type.  The day type should be described by one of the code enumerations from the data type Day Type.

· The standard set of day types are only those described in the day type code set. 

· Agencies that need to describe “special days” may need to define those day types in the Day Type data type.  A special day type shall be described as a record by the submitting Agency in the Day Type entity.  

	4
	Specialization of Schedule Calendar Date 
	· The Schedule Calendar Date may be described for any type of schedule version revision or update. 

	5
	Schedule Version
	· Each instance of a Schedule Calendar Date shall be associated with only one schedule version, schedule revision and route/depot version. 



4.11.2.2 Conceptual Data Model 
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Figure 24:  Schedule Calendar Date Data Model
Transit service is scheduled for each day of operation.  Service components may be scheduled to operate on different dates depending on a number of factors.  These factors may be schedule based, special trips when there is an event at Shea Stadium or service to evacuate workers from the city if there is a snow storm.  The Schedule Calendar Date associates the relevant schedule components (designated by the Route Depot Version) and an index related to the appropriate trips (designated by the day type) into a table which is used as a reference.   
A Schedule Calendar Date is created for each set of schedule version components and the trips that operate on the specific dayType.  In some cases, the schedule version components are scheduled for only part of a day, for example, the schedule components vary when the Mets play games that begin at 5 pm versus at 7 pm.
4.11.2.3 Schedule Calendar Date Model Description

Table 64:  Description of Fields for Schedule Calendar Date from Figure 24
	
	Name / Role Name
	Definition

	pi
	calendarDate
	The month, day and year according to the Julian Calendar.

	pi
	dayType
	The service code that refers classifies service for the day.  Default service is weekday, Saturday, Sunday and Holiday.  Some agencies define services by other days of the week.  If service is operated to provide special schedules on a particular date or holiday, a special day type may need to be developed.  The day_type field will contain a special code assigned to the transit agency.

	M
	placementDate
	The date when the record was created or placed in the collection.

	M
	activationDate
	A date when the entity was become valid and activated.

	M
	deactivationDate
	The date on which the entity is no longer valid and is obsolete.


4.11.2.4 Related Data Types
Day Type
Definition:  A designation for a type of day characterized by one or more properties that affect public transport operation. [NTCIP 1404: 2000]
Table 65:  Description of Fields for Day Type 

	
	Name / Role Name
	Definition

	pi
	dayType
	Code conventions will be defined.  

	M
	dayTypeDescription
	A name that may be used in a public timetable to identify the special day (e.g., New Year’s Eve)

	
	timeBegin
	The time a day type begins.

	
	timeEnd
	The time a day type is completed.


Table 66:  Day Type Enumeration Code List

	Code
	Enumeration
	Description

	1
	Weekday 
	Weekday (school open) – default for weekday

Includes Monday through Friday

	2
	Wk-close
	Weekday (school closed)

	3
	Sat
	Saturday

	4
	Sun
	Sunday

	5
	Mon
	Monday 

	6
	Tue
	Tuesday

	7
	Wed
	Wednesday

	8
	Thu
	Thursday

	9
	Fri
	Friday 

	10
	Mon-Sat
	Monday thru Saturday

	11
	Tue-Thu
	Tuesday thru Thursday

	12
	Hol
	Holiday

	13
	Snow
	Snow emergencies


Codes 1 through 20 are reserved for general types of day types or service codes.  Agencies may allocate code numbers 21 and beyond provided codes are not reused within their organization within a calendar year.  Allocation of the codes should be documented in a code record in the metadata file.  The day type should be used as an index to refer to a specific type of service within the schedule.  For this reason, day type codes are associated with individual trips, too. 

4.11.3 Guidelines on Business Rules and Constraints

4.11.3.1 Business Rules for Populating SDP based on Precedence for Day Types

A set of business rules are included to describe how day types will be automatically allocated to a calendar.  The importance of these precedence rules is to help generate a timetable that groups and presents the information to the user in a format that is consistent and mitigates confusion.  The basic requirement that drives these business rules is that the reserved set of day types (as listed in Table 62) should not overlap by days of the week.  As such, for each route, any combination of non-overlapping day types is valid:
· Weekday, Sat, Sun, Hol

· Weekday, Mon-Sat, Sun, Hol

· Weekday, Wk-closed, Sat, Sun, Hol

· Sat, Sun, Mon, Fri, Tue-Thu, Hol
· Sat, Sun, Mon, Tue, Wed, Thu, Fri, Hol

In all cases, special day types assume the highest level of precedence.  A special day type must be assigned to a specific calendar date to be legitimate.
Scenario #1:  

· The service assigned to Weekday, Sat, Sun will be assigned to their representative days of the week.

· The service assigned to a Holiday day type will override the default day type based on the date when it is celebrated by the submitting agency during that calendar year (within the applicable schedule version).

Scenario #2:

· A route or group of routes may be assigned to only one set of exclusive days of the week: 

· Mon-Sat and Sun will be assigned to their representative days of the week.

· Weekday, Sat and Sun will be assigned to their representative days of the week.

· All trips associated with a single route and route direction should conform to either [Mon-Sat and Sun] or [Weekday, Sat and Sun].  

· The service assigned to a Holiday day type will override the default day type based on the date when it is celebrated by the submitting agency during that calendar year (within the applicable schedule version).

Scenario #3:

· The service assigned to Weekday, Sat, Sun will be assigned to their representative days of the week.

· The service assigned to a Wk-closed day type will override a Weekday day type only.  The Wk-closed will be assigned a date that corresponds with a school schedule submitted by an operating agency.  The school schedule will only constrain the submitting agency schedules.

· The service assigned to a Holiday day type will override the default day type based on the date when it is celebrated by the submitting agency during that calendar year (within the applicable schedule version).

Scenario #4

· A route or group of routes may be assigned to only one set of exclusive days of the week: 

· Sat, Sun, Mon, Fri, Tue-Thu, 

· Sat, Sun, Weekday

· Sat, Sun, Mon, Tue, Wed, Thu, Fri

· The service assigned to a Holiday day type will override the default day type based on the date when it is celebrated by the submitting agency during that calendar year (within the applicable schedule version).

4.12 Block 

The scope of this the Block entity is defined just for buses.  Although rail systems schedule equipment and crews, equipment scheduling may be coupled with controls (e.g., switches) and track assignment, and these areas are out of scope of the SDP.  On the other hand, bus vehicle assignments use entities that are already defined in the SDP such as trips and patterns.  

4.12.1 Definition

“The daily sequence of revenue and non-revenue trips assigned to a transit vehicle in revenue service from pull-out to pull-in.”

Alias:  job, vehicle assignment
4.12.2 Requirements

4.12.2.1 Requirements Definition

Table 67:  Requirement Description for Block
	#
	Category
	Requirements

	1
	Uniqueness and identity
	· A block is referenced by a unique identifier.  The block id may be a combination of other identifiers such as route/run.
· A block is assigned to a specific day or day types during a valid schedule version.

	2
	Temporal and Spatial Representation
	· A block is a directed journey traversed by a transit vehicle while in revenue service.  The journey is described by an ordered set of waypoints and times from the time a vehicle leaves its vehicle base until it returns to the vehicle base.

· At a minimum, a block is composed of 2 (origin and destination) or more sequence of locations (corresponding to pattern descriptions) and associated passing times (corresponding to trip descriptions), and any additional locations that represent events along the journey.  

· The “way points” consist of a unique, ordered sequence of transit point events such as timepoints, transit stops and events, and additional geo-located points that may be necessary to sufficiently describe the physical path.

· A block has an origin and destination that typically correspond to a Transit Facility such as a vehicle base, depot or garage.  The first and last (origin and destination) points constitute the termini of the block.  

	3
	Alternative Geo-spatial composition as a set of transit paths
	· Alternatively, a Block may be represented by a topologically ordered set of transitPaths (time point intervals, route segments).

· The transitPath must include both tripTimes and transitPointEvents.  

· Each transitPath should be unique (for that day or day type) and associated with a trip identifier.

· Note:  the SDP transformation process will require that the points and times describing the transit path be reassigned to an ordered set of waypoints and times.

	4
	Sequential Waypoints and Passing Times
	· Duplicate, sequential waypoints are allowed if they represent different types of passing points.  For example, consecutive trips will share the same destination and origin, however, the destination will be described as an arrival time, and the origin of the next trip will be described as a departure time. 

· Duplicate, sequential waypoints are mandatory to differentiate the completion and commencement of different trips.

	5
	PTV assignment
	· Schedulers typically assign a block to a vehicle type based on several characteristics supported by its fleet, such as capacity, seating, wheelchair lifts.  

· The actual assignment of the PTV is usually not made until the operator is dispatched and pulls out of the depot or vehicle base.


4.12.2.2 Conceptual Data Model 
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Figure 25:  Block Data Model
A Block is described as the journey taken by a public transport vehicle in revenue service from when and where it leaves a transit facility until and where it returns to a transit facility.  The actual PTV assignment may be made based on the required vehicleType.  The path on which the vehicle travels is described by the BlockEventTimes, a series of coordinates, also linear references (distanceFromStart) from the beginLocation.  The Block Event Times are ordered by blockTimes.  Each blockTime is associated with a specific event along the block.  Each Block Event Times is associated with one trip.  The Block Event Time may be any type of transit feature type:  timepoint, transit stop or other event (e.g., fare set change, headsign change) that is referenced by a Location.

4.12.2.3 Block Model Description

Table 68:  Description of Fields for Block for Figure 25
	
	Name / Role Name
	Definition

	pi
	blockID
	A unique designation for a vehicle assignment

	M
	beginLocation
	The originating location of the block, in most cases, this is the pull out location.

	M
	endLocation
	The final destination location of the block, in most cases, this is the pull in location.

	M
	beginTime
	The starting or pull out time of the vehicle assignment.

	M
	endTime
	The ending or pull in time of the vehicle assignment.

	
	description
	Description of the vehicle assignment

	
	vehicleType
	The type of vehicle assigned to the piece of work.


4.12.2.4 Related Data Types 
Block Event Time
Definition:  A place where transit service is delivered by a transit vehicle along the transit network.

Table 69:  Description of Fields for Block Time Event for Figure 25
	
	Name / Role Name
	Definition

	pi
	blockTime
	The time at which a vehicle in a block passes the event.

	M
	locationID
	The location to which the tripTime is associated.

	M
	timeType
	The type of trip time to which this event is associated.  The field timeType may include revenue and non-revenue timeTypes.  For example, pull out and layover times may not be included in the trip description but would be included in the block description.

	M
	timeEventType
	The type of trip event location to which this event is associated.  For example, the event may include a fare set change, headsign change, route change, and other events that may not be covered by a trip on a single route or associated with a route/pattern.

	M
	distanceFromStart
	The path traveled from the beginLocation of the Block.


PTV

Definition:  A transit vehicle in revenue service.

Table 70:  Description of Fields for PTV for Figure 25
	
	Name / Role Name
	Definition
	Domain

	pi
	vehicleID
	A unique identifier for a Public Transport Vehicle.
	

	pi
	vin
	The official registration number used to identify vehicles (that were manufactured after September 1980).
	Motor Vehicle Safety Standard regulation FMVSS-115; ISO Standard 3779:1983

	M
	vehicleType
	The kind of vehicle within the agency fleet.
	

	
	capacity
	The maximum number of people that can safely ride the vehicle at any one time.
	

	
	seatingCapacity
	The number of seats on the vehicle.
	


4.12.3 Guidelines on Business Rules and Constraints

4.12.3.1 Assignment of a Transit Vehicle to a Block

The vehicle type is used to match the scheduled vehicle to the actual vehicle used to perform the assignment (i.e., block).

4.12.3.2 Real time schedule adherence

The assignment of the PTV to the Block allows a downstream application to receive a real-time data stream from a bus, and monitor its adherence to schedule, as well as provide a real time estimate of prediction (arrival or departure times) or schedule status (e.g., early/late/on-time) to customers and other downstream applications (e.g., TSP, connection protection).

4.13 Metadata

The metadata elements describe the schedule data set submission.  Metadata is often described as “data about data”.  It summarizes the “who, what, when, where, why and how” of the data set.  Metadata helps people find data that is appropriate for their use.  SDP metadata will help
:

· preserve the data history so that it can be re-used or adapted,

· assess the age and character of your data set 

· provide a place for agencies to document extensions to their data sets for internal or special projects and applications

· instill data accountability by requiring you to state what you know about the data and realizing what you don’t, but should, know about your data 

· limit data liability by explicitly designating the effective and administrative limits of use of the data.

· monitor data development by regular review of the process steps completed and recorded within the metadata 

· access the lineage and content of the data production process

In theory, metadata is a “best practice”.  In practice, metadata is time consuming and tedious.  The geospatial industry has learned over the years that metadata is an important tool in order to effectively manage and re-use data resources.  To this end, the TSDEA will provide functionality to support the documentation and importation of metadata components related to the SDP document submissions.  

To that end, a separate metadata schema will be developed that includes contact information on the staff responsible for submitting and approving the SDP, SDP content version submission and approval dates, special code sets and conventions, transformation rules and changes to submission, and exceptions and extensions.

4.13.1 Metadata Definition

“Metadata is data that describes the data stored in the Transit Schedule Data Exchange Architecture.”  

4.13.2 Metadata Requirements

This section describes the requirements that drive the SDP Metadata XML Schema.  The needs are listed in Table 66.

Table 71:  Requirement Description for Metadata
	#
	Category
	Requirements

	1
	Identification Information
	· SDP shall contain identification information about the submission and standards used to define an operator’s set of Schedule and Related Data.  The information should include:

· Originator/submitter (name, telephone and email)

· Original registration date

· Approval staff person (name, signature, date)

· Publication date 

· List of SDP Documents covered by this metadata (only one Schedule Version per metadata)

· SDP Schema version used to produce SDP documents
· SDP Metadata Schema version

· Online linkages (e.g., maps, pdf timetables)

	2
	Description and Time Period of Content
	· Abstract (general description of SDP documents)

· Schedule Version

· revision

· Activation date / deactivation date (or 12-12-9999)

· Data sources (e.g., Scheduling Application, RTIF, including version numbers of applications or file descriptions) 

	3
	Status
	· Phase: registered, Levels 1-3 

· Date entered phase

· Estimated date for next schedule version update

· Update frequency:  schedule change frequency (biweekly, quarterly, semi-annually) 

· Processing and Change Logs

· Tests conducted

· Type, who, what, why, activation date, disposition of updated record(s), 

· Revision History

· Lineage (actual processes used to convert data)

· Transformation processes needed to convert data

· Date recorded

· change start date, change stop date

	4
	Schedule Calendar
	· Calendar

· List of holidays and special days

· Schedule Calendar Days

	5
	Data Quality Information
	· Procedures (instructions)

· Process of loading data set(s)

· Transformations required to pass testing (levels 1-3)

· List of Exceptions or Constraints

· Exception descriptions

· Date recorded

	6
	Special Conventions 
	· Schedule day (based on up to a 36 hours clock which may include a start time from the day before and end at a time the next day)

· Naming convention for indexes (may be included in XML schema annotation)

	7
	Code Set Extensions
	· Based on codes supported by SDP XML Schema.

	8
	Attribute Extensions
	· Agency defined

	9
	Spatial Dataset
	· Description of each location reference with respect to its measurement quality and datum or coordinate system (e.g., GPS, map coordinates using SP-NY), e.g., x-coordinate/y-coordinate pair is New York State Plane.  Accuracy of measurement or map base may include its own metadata.

· For example, the New York State Plane may reference the State GIS metadata link: http://www.nysgis.state.ny.us/gisdata/metadata/nysogs.statepln.html
· Default is NAD ’83 and UTM 18 

· Default spherical coordinates units is decimal degrees with 6 decimal places

· Linear reference units (e.g., feet, meters, decimeters; include precision, resolution and accuracy for measurement)

· Default is feet

	10
	Distribution Information
	· List of available interfaces

· Information on who to contact to request information on dataset.
· Name, telephone, email, URL


This component is not part of the conceptual data model.  It will be described as a complex element of a separate SDP Metadata Schema.  
4.14 Transit Features (Geography/Topology)
4.14.1 Transit Feature Definition

“Transit Features are objects that represent real world public transport phenomena.” [GIFDC Standard, Part 7d]

A feature is an “abstraction of real world phenomena” [ISO 19101] whose physical location may be represented by a geo-reference or in relation to a physical reference.

4.14.2 Transit Feature Requirements and Abstract Model
The Schedule Data Profile is partitioned into various logical groups.  One of the groups is the Transit Network.  The Transit Network in turn is composed of transit features.  The Transit Features inherit their functionality from the transportation network.  The abstract representation for the transportation network is defined by several standards developed by ISO TC 211 Geographic Information/Geomatics and GeoSpatial One Stop (GOS) effort/Geographic Information Framework Data Content Standards (GIFDCS)
.  The ISO 19107 Spatial Schema in particular describes the relationship among geographic classes, and describes their data descriptions.  The context diagram illustrated in Figure 21 is adapted from Part 7d of GIFDCS.

The diagram shows that TransitFeatures are objects that represent real world public transport phenomena.  A TransitFeature is a subtype of TranFeature (a real world phenomena of the Transportation Network).  Timepoint, Facility, TransitStop and Amenity are types of a TransitFeature.  A TransferCluster and Landmark are also types of a TranFeature.  The TransitFeature, TransferCluster and Landmark may inherit any spatial feature representation, point (with or without geometry) or segment of the TranFeature.  

The TransitPath is a subtype of TranPath.  One or more ordered, in whole or in part of a TranPath topologically connected compose a TranSeg.  A ConnectionSeg as described in Section 13 TransitStop is a segment between two TranFeatures.  The ConnectionSeg may connect different instances of mode specific segments, for example, walking and transit (e.g., the point where a passenger alights from a transit vehicle).  The ConnectionSeg may then be characterized by its accessibility or impediment to certain modes (e.g., wheelchair, walking, driving).

The GOS abstract model will not impact the SDP conceptual data model described in this requirement document.  The SDP model and its underlying representation helps define the data structures and implied relationships among the data.  The GOS model helps define the relationship between the transit domain and the transportation network, and transit features and geographic representation.
Geographic and linear reference methods are inherited from the ISO 19107 Spatial Schema representation.  Based on ISO 19107 data structures, other standards developed specific encoding methods.  These standards include ISO IS 14825 GDF, Geographic Data Files, Version 4.0, SAE 2266 Location Referencing Message Specification (LRMS), and Geography Markup Language (GML)
.  GDF is widely used by commercial database manufacturers (although they support all the encoding representations), LRMS is emerging as the ITS standard encoding methods, and many commercial applications and location services use GML.  Still other standards or commercially accepted formats are emerging all the time.
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Figure 26:  Context Diagram for TransitFeature

5 Common Data Concepts

This section provides a preliminary set of requirements that supports regional data consistency in subsequent phases of the project.  These requirements are guidelines for developing production SDP Documents.  In this phase, we will not implement regional consistency rules, still this serves as a building block for future development needs.
5.1 Reference Systems

This section describes standards and conventions related to referencing real world phenomena.  The real world phenomena include transit features, other transportation features as well as points of interests.  

5.1.1 Datum and Coordination Systems

In the production SDP documents, the geographic references will be converted to the same datum and coordinate systems.  

The datum for all latitude and longitude measurements shall be NAD 83.  Latitude and longitude will be represented in geographic coordinates, using decimal degrees.

All positions may also be represented in a planar coordinate system, i.e., x-/y- coordinates.  When present, the X/Y coordinates for New York, Connecticut and New Jersey locations shall be UTM Zone 18. 

5.1.2 Linear Referencing Systems

Transit features and the transit network may be anchored to the transportation network using coordinates such as latitude and longitude or x and y coordinates, however, their association is based on a linear referencing system, for example, near side or far side of an intersection.  Furthermore, once the transit network is defined through timepoints, transit stops, transit paths and patterns, a linear referencing method may describe other transit events along its own path, both spatially and temporally.  NTCIP 1405:2000 Standard on Spatial Representation (SP) Objects include representations for several linear referencing methods including:

· Address attributes

· Offset from a geographic point

· Relation to an Intersection

· Offset from an intersection

· Relation to a Landmark

· Relation to a milepost

· Relation to a Node

· Percent distance along a path or segment

Linear reference methods using distance measures shall use meter units.  The value shall be stored in a real data type with the precision and accuracy of the measurements specified in the metadata, or in the location table when relevant to the data concept.  Unless otherwise stated in the data concept, distance from a point shall indicate the linear distance along the traversal path.  (Note:  other types of distances may be based on line of sight, perpendicular distance to a line, or vector).  Relative location terms are indicated in Table 67.

Table 72:  RelativeLocation Data Type

	RelativeLocation
	Data Type
	Usage/Code List

	+onStreet 
	CharacterString
	Street name on which the PTVehicle was traveling 

	+atStreet
	CharacterString
	Nearest cross street name near where the stop is located

	+distanceFromIntersection
	Distance
	Straight line distance from centerline (center) of intersection

	+placementRelativeToIntersection
	Relative Direction
	nearside; farside; midBlock; at; between; farsideMidBlock; nearsideMidBlock; opposite

	+busPositionBay
	CharacterString [0..1]
	CharacterString designation used by transit center to designate platform or bay where PTVehicle stops to board or alight passengers

	+streetSide
	CharacterString [0..1]
	The right, left or both sides relative to the direction of travel on which the PTVehicle stops.

	+isOffStreet
	Boolean [0..1]
	True, means the TransitStop is located off the street; False means the TransitStop is located along the street.


5.1.3 Addressing Standards

This section describes the addressing naming conventions to be used for designating an address or address segment relevant to the exchange of transit features attributed with a physical address.  The addressing requirements shall follow the standards described in “Information technology – Geographic Information Framework Data Content Standards July 2004 Part 7d
”, Chapter 9, Transit Annex D:  (Informative) – Address Extension to the Transit Model.  The conventions described and the data types defined are based on the proposed NSDI Address Data Content Standard.  Standard abbreviations for Prefix and Suffix elements (directional and type) are defined in Appendix C of the U.S. Postal Service’s Publication 28: Postal Addressing Standard.  
The standard offers guidance on handling address segments impacted by jurisdiction, street name and sequences of address number changes.  Each of the Address Segment and Address data types, illustrated in Figure 22, are defined and described in an extract of the GIFDC, Part 7d standard found in Appendix C of this document.  
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Figure 27:  Information Attributes for AddressSeg and Address Classes

Note:  The importance of representing the address in an unambiguous fashion is a key requirement for transit applications and analysis.  

5.1.4 Administration Areas / Jurisdictions

The primary source for identifying official names of places in the United States is the Geographic Names Information System (GNIS) (http://geonames.usgs.gov/pls/gnispublic)
.  The names include state, county, zip and populated place names, their spelling and their latitude and longitude measures.  The place name is also cross referenced to other administrative areas such as zip code, census and containment within other administrative areas (e.g., city within a county, county within a state).  

Locally named communities will be stored in descriptive fields, but not used for processing regional applications.

5.1.5 Transportation (Multimodal) Network 

The transportation network is the representation of the road and other modal network over which public transportation conveyances travel.  This section describes requirements related to the physical representation, attributes and features used by public transportation providers and their customers in transit applications.

5.1.5.1 Map Products and Updates

When a map product is used such as a commercial base map, publicly developed base map or internally developed improvement to the base map (i.e., patch), the Federal Geographic Data Committee (FGDC) Content Standard for Digital Geospatial Metadata (FGDC-STD-001-1998) shall be used to capture the metadata.  

The map data format shall be stored in a standard or commercially compatible format.   

Obstacles and modal paths should be stored in a standard structure such as described in ISO TC 211 formats, Information technology – Geographic Information Framework Data Content Standards July 2004, or other acceptable standard (to be decided at a later date).  The data should be encoded using Geographic Markup Language (GML).

All map products should record the map version upon which they are using.  If more than one map product including orthophoto or other digital imagery format upon which transit and other features are referenced, these product versions shall also be recorded as part of the FGDC metadata description.

5.1.5.2 Transportation Features and Attributes

Transportation features include parking and other points of interest.  These may be included in the Transit Feature Gazetteer (Location table).  A set of feature codes will differentiate feature types.  

A street naming and aliasing table will be developed and made available for download or searching.  The table will build on the TranStar level basemap street file.  
Note:  The street naming and aliasing requirements overlap with other NYSDOT programs.

5.2 Naming Conventions

This section discusses guidelines that may be appropriate for naming or indexing physical phenomena that are shared or out of the public transport operators’ jurisdiction. Public transit facilities like multi-agency transit centers and stations, and well known transfer locations may be referenced by a public name.  This section attempts to identify requirements and guidelines for ensuring consistent names for key shared places.

5.2.1 Public Transit Facility Names and Numbers

As the region begins to disseminate real time information to the public while sharing facilities, transfer clusters or transit centers (hereafter referred to as a public transit facility or facility), systems may require “super” transit stop identifiers or a single set of stop numbers.  

· A public transit facility may use an existing name to which most organization and the public refer, for example, Jamaica Station, Port Authority.  

· A Public Transit Facility and alias table may be developed similar to the street name and alias table.  Access to this table should be made available to Operators and applications using the TSDEA.  

· The public transit facility will need to reference the owner and operators of the facility.

· The public transit facility will need to be associated with the specific routes (of the operators) that pass through the facility.

See Appendix B for preliminary list of standard transit facility names and abbreviations for regional use.

5.2.2 Landmarks and Points of Interest

The region already shares landmark information.  A landmark may be described as a point of interest or a spatial feature based on a classification of features.  A landmark in this discussion refers to physical phenomena that are stationary and are not part of the jurisdiction of the public transportation organizations.  A primary source for identifying official names of landmarks should be developed for the TSDEA.

· A Landmark may use an existing name to which most organizations and the public refer, for example, Empire State Building, City University of New York.  

· A Landmark and alias table may be developed similar to the street name and alias table.  Access to this table should be made available to Operators and applications using the TSDEA.  

· A Location Table at the TSDEA level (regional level) may be used to locate the landmark and store the location reference in one table.  This will enable the landmark to share the same location as a co-existing transit stop, for example, Grand Central Station.  The table will also enable transit facilities to point to landmarks as “generalized” locations.

· The Landmark table may be associated with the specific transit facilities that are nearby the landmark.  Alternatively, the Landmark may be directly associated with a transit feature gazetteer (i.e., Location table) in the TSDEA.

· A set of categories should be adopted to classify landmark types.

6 Integrity Checking

This section describes the integrity checking to be performed on the SDP documents submitted by Transit Agencies to describe their service provision.  The integrity checks describe three levels of testing needed to use and publish schedule data.  The tests are to be performed prior to acceptance into the associated level.  The three levels are:

Level 1:  Registration-ready

Level 2:  Authorization-ready

Level 3:  Regional-consistent

Registration ready implies that the SDP document is ready to be registered in a “data preparation” state, that is, it is ready to be subject to Level 2 checking.  The syntax and fields will have been checked to ensure that the syntax is valid, and values are complete.  Because some agencies will submit multiple documents for each schedule version, there is a need to implement this level for data preparation to aggregate the files as a complete set. 

Authorization ready implies that the agency schedule composed of one or more SDP documents are internally consistent and valid.  The schedule data is ready to be used.  Although each agency’s data may be internally consistent, it may not yet conform to regional conventions and data policies.  The schedule data is valid and ready to be used.  The SDP document may be placed in the TSDEA, however, the data has not been checked for consistency with other transit agency submittals.  

Regional-consistent implies that a SDP document is consistent with the regional conventions in form, syntax, semantics and other agreed upon conventions.  There is no stated or implied assumption that each transit agency adopt the regional data policies and conventions.  In order to support adoption of these data policies, the TSDEA should strive to provide functions such as application programming interfaces to internal code lists, feature descriptions and geospatial referencing system transformations.

Table 68 summarizes the testing areas, expected test results and uses availability of data once data is accepted into the respective level.

Table 73:  Summary of Levels and Testing Criteria

	Level & Level Name
	Testing Areas
	Test Result
	Next Step

	Level 1:  Registration-ready

Syntactic Integrity
	Check correct syntax, values valid, and file complete.  Checks described in Section 6.1.
	Ready to be registered and ready for logical consistency checks.  In some cases, the files are now ready to be assembled into a complete set of agency schedule data
	User may register file; File is available to progress to Level 2 testing.

	Level 2:  Authorization-ready

Semantic integrity and logical consistency
	Check logical consistency as described in Section 6.2.
	SDP documents are internally consistent and valid.  The schedule data is ready to be used and included in the TSDEA as Level 2 qualified.
	Revised SDP document is ready to be shared with requesters (consumers)

	Level 3:  Regional-consistent

Regional consistency
	Check SDP Level 2 documents against regional data policies and conventions.
	Ready to use in regional applications.
	Revised SDP document is ready to be used in a regional application that requires regional information consistency.


6.1 Level 1 Checking:  Syntactic Integrity 

For a SDP document to be “Level 1: Registration-ready,” it must pass verification tests to ensure that the XML content is well formed, and that validity constraints are met.  Two or more XML Schema Validators must perform these tests.  The XML Validators will check the SDP document content against the SDP XML Schema and verify the integrity of the following:
Level 1XML Validator checks for:

· SDP content syntax:

· All data types are checked and enforced based on XML Schema and XML standards

· Restricted values are checked and validated by XML validator including maximum length, precision and data masking if appropriate
· Tag (entity and attribute) validity

· Name uniqueness

· Existence

· Complex type features (order, mandatory/optional elements)

· Completeness: all mandatory elements are present and contain values
In addition, the Level 1 integrity checks should check for:

· Identifier Uniqueness:  When designated as unique, the identifier or descriptor for each schedule component shall be checked for its uniqueness within the SDP document.

· Key and key references:  similar to referential integrity checks the XML Schema can explicitly describe certain relationships that should be checked to ensure identifiers exist in a referenced “class” or entity.

A SDP Document whose schedule version has expired will be rejected from registration.

6.2 Level 2 Checking:  Semantic Integrity and Logical Consistency

For a SDP document to be “Level 2: Authorization-ready,” it must pass a series of quality checks that are based primarily on the business rules and requirements for the schedule data.  These tests verify that many of the data requirements, described in this document, are met.  For example, each data concept section (subsections of Chapter 4) includes requirements related to uniqueness, naming, meaning, associations and organization.  Some of these quality checks may be enforced as part of the referential integrity checks in a database.  

Level 2 tests validate that the group of SDP documents related to a single schedule version are logically consistent, that the semantics or meaning of the data concepts meet the requirements and business rules described in the Functional Requirements.  
A set of tools and procedures will be developed to conduct the following integrity checks:

1. Check that all SDP documents (associated with a schedule version) are submitted, and each file passed the XML validity check.

2. Check identifier number (and/or name) uniqueness

3. Check relationship validity (foreign key existence) – no missing identifiers in other entities, and no unused primary identifiers in key entities (e.g., transit facility)

4. Check Schedule Version time period and ensure related revision numbers/activation dates for routes, location and location features fall within that period.

5. Check the number of embedded facilities (“is part of”) and generalized locations (“is generalized”) to assess the nesting impact on the TSDEA operations.

6. Verify that code numbers embedded in entities are valid, as described by code descriptions (e.g., day type – standard codes vs. special codes); and that locally defined codes are designated in the metadata.

7. Verify that extended attribute and entity tags match the metadata descriptions

8. Generate and validate
 an extended schema for agency data set. 
Additional checks may need to be added to ensure that the business rules are followed and that procedures are in place to migrate native descriptions to SDP concept descriptions.  For example, procedures may need to be developed to check the following business concepts:

a. Pattern semantics are consistent with SDP definition and associated Trips match origin and destination.
b. Day type designation follow business rules and constraints
c. Public names follow style suitable for presentation
d. Timetable Header column header (timepointList) corresponds to the set of locations referenced in the Trip Time of associated trips for the route / route direction. 

6.2.1 Specific Attribute Checks

This section lists the entities and attributes that are subject to checks based on the Section 6.2 General Requirements.  Checks # 7 and 8 and the business rules will be discussed during a RSTWG meeting later in the project.
6.2.1.1 Identifiers

The following attributes shall be checked for their uniqueness:

	Identifier
	Description / Definition

	agencyID
	Alphanumeric used to identify an operator or transportation organization.

	amenityID
	A unique alphanumeric that identifies an amenity.

	connectionID
	A unique number assigned to a connection segment that distinguishes each path between two locations such as transit stops (boarding areas) associated with a Transfer Cluster.

	depotID
	A unique identifier that designates the Transit Agency’s garage, base or depot.

	facPCID
	A unique identifier for a facility and plant component association.

	locationID
	A unique identifier used to index a location record.

	noteAssociationID
	A unique identifier for a note and trip or trip time association.

	noteID
	A unique alphanumeric identifier that designates a note that is associated with a trip or trip time.

	organizationUnitID
	A unique alphanumeric identifier used to designate an organizational unit within a transit agency or transportation organization.

	passAccessID
	A unique identifier used to identify a passenger access component.

	patternID
	A unique identifier for a pattern.

	pickNo
	A number designating the cycle during the year when operators select their work.

	plantCompID
	A unique identifier for a plant component.

	platformNo
	The place where passengers board or alight from a train.

	pltTrackID
	A unique identifier for associating a platform and track.

	portalID
	A unique alphanumeric identifier for a portal to/from a transit facility.

	relativeLocationID
	A unique identifier for a relative location

	revisionNo
	A unique identifier for the state of a record.

	revisionNumber
	A unique identifier for a change to a schedule version.

	routeDepotVersionID
	A unique alphanumeric identifier for an association between a route and depot or route and organizational unit.  

	routeGroupingID
	A unique identifier for a route grouping.

	routeID
	A unique alphanumeric identifier for a route.

	scheduleVersionID
	A unique alphanumeric identifier for a schedule version.

	serviceAreaID
	A unique identifier for a service area geography

	stopID
	A unique identifier for a transit stop

	timepointID
	A unique alphanumeric identifier for a timepoint.

	timeTableHdrID
	A unique identifier for a time table header.

	toStop
	Ending stop location of connection segment

	trackNo
	A unique designator for a pair of rails, ties and fastenings over which a train moves.

	tranPathID
	A unique identifier for a transit path.  

	transitFacilityID
	A unique identifier for a transit facility.

	tripID
	A unique identifier for a trip.


6.2.1.2 Associations between Entities

Entity relationships are described by referencing a “parent” entity’s identifier in a “child” table.  The presence of a parent entity identifier in a child entity is called a “foreign key”.  A database management system (DBMS) will check that when a foreign key is present in the child entity table, it matches an existing parent, orphans are not allowed.  Appendix E contains a list of the parent-child relationships and the identifier that is present in the child as a foreign key (see Table 74). The test will ensure that for each foreign key a valid parent entity referenced by the same identifier exists.  In addition, referenced identifiers are also listed in Table 75; when referenced in another entity, the identifiers should be matched to ensure that they exist.
This section will be revised based on the final XML Schema definition.

6.2.1.3 Code

The Codes and their values in the following table will undergo the following two types of general integrity tests: 

· Check against agreed upon Enumeration; 

· Check against Locally Defined Enumerations.

The first general check will ensure that the correct Enumeration values are used when specific codes are not provided. The second general check will verify that the specific code values in the file are on the list of pre-authorized values.

The final set of enumeration values will be developed and approved at the end of the project.  The description/definition column contains an initial set of enumeration values.

	Code
	Description / Definition

	accessDirectionCode
	An index that describes the direction of travel with respect to the access component.  Allowable fields include:

0:  both direction (default)

1:  up, enter, upstream only (one way)

2:  down, exit, downstream only (other way)

3:  other

	agencyAcronym
	The abbreviation used to identify an operator or transportation organization.  For example, NYSDOT is the acronym for New York State Department of Transportation.

	alongLocation
	The location along a boarding area where passengers board or alight the transit vehicle.  Valid fields refer to the position based on the direction of travel:

right side

left side

both



	amenityCode
	An index that identifies the type of amenity.  The code is described in the Amenity Type entity and referenced in Amenity.

	dayType
	The service code that refers classifies service for the day.  Default service is weekday, Saturday, Sunday and Holiday.  Some agencies define services by other days of the week.  If service is operated to provide special schedules on a particular date or holiday, a special day type may need to be developed.  The day_type field will contain a special code assigned to the transit agency.

Valid Enumeration fields include:

Weekday (school open)

Weekday (school closed)

Saturday

Sunday

Holiday

Monday only

Friday only

Monday thru Saturday

Tuesday thru Thursday

Special:  Req’s Descrip



	dayType
	The service code that refers classifies service for the day.  Default service is weekday, Saturday, Sunday and Holiday.  Some agencies define services by other days of the week.  If service is operated to provide special schedules on a particular date or holiday, a special day type may need to be developed.  The day_type field will contain a special code assigned to the transit agency.



	featureType
	A type of entity that may be located by the location table.  In the current model the valid features are:

Timepoint, Transit Facility, Transit Stop, Transfer Cluster, "physical point"

The physical point is one that may be used by the events that find places.  Other points may be described later to meet other business needs (e.g., point of interest, scheduling event).



	mode
	A transit service classification characterized by specific right of way, technological and operational features.  Valid mode codes will be developed at a later time.

	passengerAccessCode
	A code that identifies the type of passenger access component. The component may be stairs, elevator, escalator, moving walkway or other.  The codes are defined in the Passenger Access Type entity.

	patternType
	A classification for a pattern.  Acceptable values include revenue and non-revenue.

	placementRelInter
	Relative direction, indicates:

nearside; farside; midBlock; at; between; farsideMidBlock; nearsideMidBlock; opposite

	plantCompType
	A classification for a plant component.  Valid plant components include:

Amenity, Passenger Access Component, Portal and Transit Stop.

	routeDirection
	A unique identifier for a route direction.  Default:  1.  Codes:  1 or 2

	routeGroupingCode
	A unique alphanumeric identifier for a group of routes.

	scheduleVersionType
	A classification for a schedule version.

	state
	A code or abbreviation for a state.  Identifies the states of the United States and the District of Columbia

	statusTypeCode
	An index that categorizes the state of a plant component.  The Status Code Type entity describes the code.  Valid types include:  primary, revised, temporary, obsolete, suspended, planned.  Others are user defined. 

	stopType
	A category of Boarding Area.  Valid categories include: Bay, Lane, Berth, Platform, Access Area, FlagOnStreet, FlagOffStreet, NoFlagOnStreet, NoFlagOffStreet.

 

	streetDirection
	The general orientation of the street, north/south, east/west, north, south, east, west.

	timeEventType
	The type of trip event location to which this event is associated.  For example, the event may include a fare set change, headsign change, route change, and other events that may not be covered by a trip on a single route or associated with a route/pattern.  Business rules define the coding standards for the Time Event Type.

	timeType
	A classification of the trip time as a first or last timing point, arrival or departure timing point.

Initial set of timeTypes include:

arrival --Time the transit vehicle arrives at the point (buffer)

departure -- Time the transit vehicle departs the point (buffer)

firsttime -- The first timing point along the trip.  This point is always a departure point.

lasttime  -- The last timing point along the trip.  This point is always an arrival point.  This point must be included in a list of points associated with a trip. It is needed for AVL and other on-board applications.



	tripType
	A classification for the trip; that is revenue or non-revenue (e.g., deadhead, pull-in, pull-out).  


6.2.1.4 Schedule Version Time Period

The following table includes dates that will be checked to ensure that they are in the correct range for inclusion.  They must be between the Schedule_Version.activationDate and the Schedule_Version.deactivationDate.

	Entity
	Equal or greater than activationDate
	Equal or less than deactivationDate*

	Schedule Revision
	activationDate
	deactivationDate*

	Service Calendar Date
	calendarDate
	calendarDate

	Route Depot Version
	activationDate
	deactivationDate

	Location
	
	modDate

	Status
	activationDate
	deactivationDate*


* In the case when the entity activationDate is greater than the Schedule_Version.activationDate but the entity deactivationDate is greater than the Schedule_Version.deactivation date, then entity shall be flagged for review although not for an error.

4.1.1.1 Embedded Transit Facilities (“partOf”) and Generalized Locations (“isGeneralized”)

A check will be performed on embedded attributes such as the Transit Facilities “part of” and Location (“isGeneralized”) to understand whether there is a need to encapsulate more than one reference.  The checks developed during the demonstration phase will be tested to assess their operational and technical effectiveness. 

6.3 Level 3 Checking:  Regional Consistency 

A set of procedures should be developed to progress a Level 2 document to Level 3 status.  Level 3 checking will be based on the migration of local data policies to regional data policies and conventions.  These transformations should be identified and codified into a set of procedures and internal associations that can be generated automatically (although some of these procedures may need to be manually identified). 

Regional consistency issues will be driven by the common data concepts described in Section 5.  Although out of scope for this project, regional consistency checks should be developed at a minimum, to ensure the data quality of the following:

· Stop and station naming conventions, spelling and abbreviations

· Jurisdiction and community names, spelling and abbreviations, 

· Transforming spatial references (distance, coordination systems, etc.) to a common referencing system. 

· Linear relationship of a transit feature to spatial feature definitions (e.g., address, relationship to intersection or landmark, contained in area, etc.)

· Landmark naming conventions, spelling, abbreviations and relationship to transit stops

· A single set of obstacles to travel and walking used by all organizations

In addition, when transit agencies submit SDP documents or updates, special consideration should be made to ensure the transformation procedures and association tables are verified as correct.  When regional conventions or base data sets change (for example, an update to the “regional” transportation network), all the procedures and association tables should be reviewed and verified.

6.4 Integrity Checking Process Issues

6.4.1 Rejection of SDP Document

A SDP document will be rejected if it fails any of the agreed-upon testing requirements.  An error log will list the specific and general errors that were found during the quality checks.  The line number, test and test criteria shall be described.  For example, if there are two transit stops that contain the same designator, then the error log shall identify problem and locate the two records with the same designator in the file.  These files should be available to the contact person for the agency that submitted the data for publication.  The files should be in a format that may be downloaded, read and printed using a common word processing application.

6.4.2 Accepting SDP Document with Changes

An SDP Document that was rejected may be resubmitted with changes.  In order to ensure that the entire document is still valid, a previously rejected SDP document that is resubmitted will be retested in its entirety.  

No organization or TSDEA operational staff is allowed to change an Agency submitted Level 1 or 2 SDP document without the approval and sign-off of an authorized Agency representative.

Level 3 testing procedures and change rules will be developed as part of a regional data consistency program.

6.4.3 TSDEA Configuration Management Procedures

As part of the TSDEA operational procedures, configuration management procedures must be developed and evolved as new requirements and issues arise.  The procedures must address how interim updates are handled, as well as the deletion and replacement SDP documents.  Regional guidelines and requirements will be used to guide the development of the Configuration Management plan.  They include:

· An SDP document, designated as an interim update, may coexist with SDP documents that are not yet expired.

· Authorized agency staff must approve the deletion of a SDP document from the TSDEA.  TSDEA should verify the user’s intent.

· Multiple SDP documents that do not overlap in schedule validity period may coexist in the TSDEA.  

· Multiple SDP documents that overlap in schedule validity periods may coexist in the TSDEA only if their file names differ and the differences are documented in the metadata.

Editor’s Note:  This list will be supplemented as other issues arise.

7 Schedule Data Profile XML Schema Requirements

This section describes the requirements related to the Schedule Data Profile XML Schema and SDP document.  The requirements encompass the SDP organization as driven by the requirements described in Sections 4 through 6, as well as specific requirements for the SDP documents submitted by Operators.  Finally, this section includes the topic of local extensibility: how transit agencies may augment the SDP XML Schema to meet some of their internal needs.

Although this SDP Functional Requirements document defines XML Schema and XML Document in earlier sections, it is beneficial to again describe these two types of XML files.  

The SDP XML Schema (typically referred to as the “SDP”) contains the rules for describing the schedule data and its related data, including what, when and how it is represented.  As an XML Schema, the SDP may use Open Source and vendor-based testing tools that meet the XML Schema “validator” specifications.  These testing tools ensure that the schema is defined correctly.  

The “SDP document” is a general term that also covers and refers to an SDP instance, file, message or content file.  The SDP document contains content information that conforms to the SDP rules.   The XML standard is characterized as “self describing” because data concepts, when correctly denoted and bracketed by tags, identify  the data’s content.  

Testing tools, also called validators or checkers, ensure that the “SDP document” is complete and well formed (i.e., “formedness”), that is, the SDP schema requirement are met, including all mandatory elements (completeness) are tagged and contain an accurate number of data elements, are described using the proper data type descriptions (format), and are ordered in the correct hierarchical sequence (syntax).

7.1 Schedule Data Profile (SDP) Schema Organization

The SDP conceptual data model may be used to derive the organization among entities and data concepts of the XML Schema.  There are several ways of organizing the schedule data information.  The information may be segmented by “table” as partitioned in a physical relational database; this method is used by many transit agencies to share their data with external applications and organizations (e.g., Long Island Bus, TriMet).  Another method is to organize the data by route and build a hierarchical relationship so that route information is self-contained; NYCT RTIF and STIF information is organized in this manner.  The former approach is more storage efficient, but requires additional procedures and configuration parameters to manage; the latter approach is self contained and requires additional procedures to ensure referential integrity and consistency with respect to the cross cutting parameters.  The approach selected for the TSDEA demonstration is a more hierarchical method and more closely aligned with the latter method.  The organization is depicted in Figure 23 below.  This approach allows agencies to submit “route-schedule” information in a versioned, self-contained file.

[image: image31]
Figure 28:  SDP XML Schema Organization

NOTATION:  Each node branching from the root node (SDP) has one-to-many (1..*) or zero-to-many (0..*) number of records included in the node.  At “@” signs indicate attributes in a complex type.

An XML Schema model is typically hierarchical; parents spawn children who inherit the characteristics of their parent nodes.  In the SDP XML Schema, the Root Node is the wrapper for five packages of information:  
· Agency Registration, 
· Services, 
· Transit Network, 
· Transit Places and 
· Transit Facilities.  
Figure 28 shows the partitioning of the conceptual data model entities.

The TSDEA will support additional information including the set of Agency metadata that is matched to one or more SDP documents.  In addition, when fully developed, the TSDEA should support various transportation networks, code lists and conventions, and a regional set of Transit Facilities and Landmarks, particularly those shared by multiple operators.  
Data management and regional consistency requirements will necessitate the storage of additional persistent data at the TSDEA level.  Only a few of these datasets will be available as part of the demonstration deployment.  Other NYSDOT projects and future NYSDOT activities are being defined to build these datasets.  A list of the persistent datasets that may be needed by the TSDEA is depicted in Figure 29.  The notation for Figure 29 is similar to Figure 28.  A key describes the scope of the TSDEA demonstration.
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Figure 29:  Data Sets Required for TSDEA

7.2 SDP Schema and Documents Conformance Requirements

The Schedule Data Profile (SDP) Schema and Documents (instance files) constitute the implementation of the requirements contained in this Functional Requirements document.  The schema and documents will be referenced and configured based on the set of requirements described in this section.

First, the SDP Schema and documents shall meet the conformance requirements of the World Wide Web Consortium standards as described in the documents listed below:

Worldwide Web Consortium (W3C). (04 February 2004). W3C Recommendation: Extensible Markup Language (XML) 1.0 (Third Edition). 

Available from:  http://www.w3.org/TR/REC-xml/
Worldwide Web Consortium (W3C). (28 October 2004). W3C Recommendation: XML Schema Part 1: Structures (Second Edition).

Available from:  http://www.w3.org/TR/xmlschema-1/.

Worldwide Web Consortium (W3C). (28 October 2004). W3C Recommendation: XML Schema Part 2: Datatypes (Second Edition). 

Available from:  http://www.w3c.org/TR/xmlschema-2/.

Although the current editions of the standards are cited, the most recent version of these standards will apply to the SDP.  Additional schema-related requirements are listed in the sections that follow.

7.2.1 Schema Header

The SDP shall cite the appropriate XML version number and character encoding parameters.  The recommended encoding parameter shall be UTF-8.

<?xml version="1.0" encoding="UTF-8"?>

7.2.2 Namespace

The SDP Schema shall include a default and target namespace.  These should use the same namespace.

<xs:schema 

  targetNamespace=”http://www.nysdot_sdp.org/schema/SDP100”

     xmlns=”http//www.nysdot_sdp.org/schema/sdp100

     xmlns:xs=”http//www.w3.org/2001/XMLSchema”

  elementFormDefault="qualified" 

  attributeFormDefault="unqualified"

  version="1.0" 

  id="NYSDOT-SDP100">

If a prefix is used in a SDP document or by another standard that incorporates the SDP, the prefix shall be designated as:  “sdp”+version #

Example:

The prefix for Version 1.0 is sdp100.

The prefix for Version 2.4 is sdp204

7.2.3 Schema Versioning and File Naming

The SDP Schema shall be versioned.  A schema will include its full version number in the file name.  For example, the file name for version 1.2, published in 2006 would be called:

SDP-2006-v1-2.xsd

This will ensure that other schemas that incorporate elements of the SDP access the correct schema version.  A SDP schema within the same version must be upwardly compatible; except for added or updated changes, all the requirements supported in Version 1.0 will be reflected in Version 1. 

The SDP needs to be able to handle some exceptions. 

7.3 Profile Instances

SDP documents are electronic files produced from transit agency and operator authoritative data sources.  To be valid, the SDP document must satisfy the XML well-formed and validity constraints.  They must also be complete and pass the semantic and relationship integrity constraints.

A SDP document shall undergo three levels of validity checking.  These three levels correspond to the testing levels described in Section 6:

1. Level 1:  Registration-ready – Verify that the XML is well-formed and that validity constraints are met.  These tests may be performed by two or more XML Schema Validators (i.e., developed from different source code).  See Section 6.1 for a list of these requirements.

2. Level 2:  Authorization-ready -- Quality Checking.  These tests ensure the completeness of the data requirements including the semantic and referential integrity of the internal data.  The quality checks will be a set of tests developed as part of the TSDEA demonstration.  Additional tests may be developed as new data requirements are added to the TSDEA.  See Section 6.2 for a list of these requirements.  

3. Level 3:  Regional-consistent -- Consistency Checking.  These tests ensure that the data offered by the TSDEA are consistent among all the agency, modes and organizational units.  The TSDEA will develop a set of requirements and build a limited set of tests to ensure consistency among transit agencies.  See Section 6.3 for a list of these requirements.

Prior to acceptance of the SDP document, the TSDEA will test the file for XML well-formedness and validity constraints using two or more distinct XML Schema Validators.  In addition, the document will be tested for semantic and referential integrity through a series of automated procedures.  Error files will be returned to the document submitter if any of the tests fails.  Once a document passes the first two validity checks, the file name will be appended with a designator indicating whether the document is a draft or public version.  The draft version will be a document that passes the first two testing levels but has not yet been processed to ensure its consistency with regional naming, abbreviation, and data policy conventions.  

The file naming convention for pre-Level 1 submitted documents shall be as follows:

	Complete Submittal
	SDP-<agencyID>-v<schedule_version>.xml

	Subset:
	SDP-<agencyID>-v<schedule_version>-<subset>.xml


Where the term between angle brackets < > refers to the SDP data element description.  <subset> may refer to any specific partitioning method adopted by the submitting organization.  Special procedures may need to be developed to group subset submittals into complete documents.

The file naming convention for Levels 1 & 2 documents shall be as follows:

	Complete (with subset incorporation)
	SDP-<agencyID>-v<schedule_version>-Lx<n>.xml


Where “L” refers to level, “x” refers to level 2 or level 3 submittal and <n> indicates the submittal version number.  The submittal version number will be appended by the TSDEA.

The file naming convention for documents that have been processed and updated to Level 3 validity shall be:

	Complete (with subset incorporation)
	SDP-<agencyID>-v<schedule_version>-p<n>.xml


Where"p” refers to public and <n> indicates the public version number.

The public version number will be appended by the TSDEA.

7.4 Local Agency Profile Extensibility

Exceptions and additions occur often when deploying applications and sharing operational data.  As such Agencies need the flexibility to add features, data concepts and attributes that are not currently supported by the SDP.  The following extensibility mechanism may be applied to formalize the transfer of additional data content not otherwise defined within the SDP.  Any entity may include an association to an Extended_Attribute entity to accomplish this, as shown in Figure 30.
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Figure 30:  Extended Attribute Data Model
The Extended_Attribute entity provides a formal definition of attributes that may be embedded in Metadata definitions within an agency-submitted SDP document.  

	Name / Role Name
	Definition
	Obligation / Condition
	Data type

	agencyID
	The organization that submitted this record.
	M
	alphanumeric

	sdpVerionNo
	See section 7.3 for rules for defining file instance names
	M
	

	entity
	Entity or data concept to which this extended attribute applies
	M
	

	name
	Field name of extended attribute. 
	M
	alphanumeric

	type
	Data type of the value for the extended attribute
	M
	

	value
	Value of the extended attribute
	M
	alphanumeric


Example of an extended attribute:  Assume that Long Island Rail Road wanted to include the Timetable Number in the Schedule Version.  An instance of the ExtendedAttribute may be:

	agencyID
	LIRR

	sdpVersion
	SDP-<agencyID>-v<schedule_version>-p<n>.

	entity
	Schedule_Version

	name
	TT-NUM

	type
	Char

	value
	506


8 Appendices

Appendix A:  SDP Data Dictionary

See SDP_Func_Reqt_App_A_Final_v1.0.doc

Appendix B:  Naming Conventions for Transit Facilities

See SDP_Func_Reqt_App_B_Final_v1.0.doc
Appendix C:  Addressing Standard

See SDP_Func_Reqt_App_C GOS AddressStd_ Final_v1.0.doc
Appendix D:  Technical Memorandum -- Guidance on Data Concepts (White Paper Collection)
See SDP_Func_Reqt_App_D TechMemo Final_v1.0.doc
Appendix E:  Associations between Entities Table

This section contains a list of the Parent-Child relationships and the Parent Table identifier that is present in the Child Table as a foreign key. The test will ensure that for each foreign key a valid parent table referenced by the same identifier exists.  When the Parent Table has more than one primary identifier (e.g., Location Table) then more than one foreign key will be present in the Child Table.

Table 74:  Foreign Key Associations
	Parent Table
	Child Table
	Foreign Key Columns

	Agency
	Mode
	agencyID

	Agency
	Organizational Unit
	agencyID

	Agency
	Schedule Version
	agencyID

	Amenity
	Plant Component
	amenityID

	AmenityType
	Amenity
	amenityCode

	Block
	Block Event Time
	blockID

	Block
	PTV
	blockID

	Block 
	TransitPathEvent
	blockID

	Block 
	Trip
	blockID

	Block Event Time 
	Location
	blockTime

	Calendar Date 
	Schedule Calendar Date
	date

	Connection_Seg
	Transfer_Cluster
	connectionID

	Day Type
	Schedule Calendar Date
	dayType

	Depot
	Route Depot Version
	depotID

	Depot
	Service Area
	depotID

	Event Connection 
	Trip Time
	connectionNum

	Location
	Location
	Loc_featureType; Loc_locationID

	Location
	Relative_Location
	featureType; locationID

	Location
	Timepoint
	featureType; locationID

	Location
	Transfer_Cluster
	featureType; locationID

	Location
	Transit_Facility
	featureType; locationID

	Location
	Transit_Stop
	featureType; locationID

	Location
	TransitPointEvent
	featureType; locationID

	Location
	Trip Time
	featureType; locationID

	Mode
	Depot
	mode

	Mode
	Route
	mode

	NoteEntry
	NoteAssociation
	noteID

	Organizational Unit
	Route Depot Version
	organizationUnitID

	Passenger Access Component
	Plant Component
	passAccessID

	Passenger Access Type
	Passenger Access Component
	passengerAccessCode

	Passenger Access Type
	Passenger Access Component
	passengerAccessCode

	Pattern
	TransitPathEvent
	patternID; RouteID

	Pattern
	TransitPointEvent
	patternID; RouteID

	Pattern
	Trip
	patternID; RouteID

	Plant Component
	Amenity
	plantCompID

	Plant Component
	Facility Plant Component
	plantCompID

	Plant Component
	Passenger Access Component
	plantCompID

	Plant Component
	Portal
	plantCompID

	Plant Component
	Status
	plantCompID

	Plant Component
	Transit_Stop
	plantCompID

	Portal
	Plant Component
	portalID

	PTV
	Block
	vehicleID; vin

	Relative_Location
	Location
	relativeLocationID

	Route
	Route Depot Version
	RouteID

	Route
	Route Direction
	routeID

	Route
	Time Table Header
	RouteID

	Route Depot Version
	Schedule Calendar Date
	routeDepotVersionID

	Route Depot Version
	Schedule Revision
	routeDepotVersionID

	Route Grouping
	Pattern
	routeGroupingID

	Route Grouping
	Trip
	routeGroupingID

	Route Grouping Type
	Route Grouping
	RouteGroupingCode

	Schedule Version
	Schedule Revision
	scheduleVersionID

	Service Area
	Depot
	serviceAreaID

	Status Code Type
	Status
	statusTypeCode

	Timepoint
	Location
	timepointID

	Track
	Platform Track
	trackNo

	Transfer_Cluster
	Connection_Seg
	Tra_transferClusterName

	Transfer_Cluster
	Location
	Tra_transferClusterName

	Transfer_Cluster
	Location
	transferClusterName

	Transfer_Cluster 
	Time Period
	transferClusterName

	Transit_Facility
	Facility Plant Component
	transitFacilityID

	Transit_Facility
	Location
	transitFacilityID

	Transit_Facility
	Transit_Facility
	Tra_transitFacilityID

	Transit_Stop
	Location
	revisionNo; stopID

	Transit_Stop
	Plant Component
	revisionNo; stopID

	Transit_Stop
	Platform Track
	revisionNo; stopID

	TransitPath
	Location
	tranPathID

	TransitPath
	TransitPathEvent
	tranPathID

	Trip 
	Block Event Time
	tripID

	Trip
	NoteAssociation
	tripID

	Trip
	Trip Time
	tripID

	Trip Time 
	Event Connection
	Tri_tripTime

	Trip Time
	NoteAssociation
	tripTime

	Trip Time 
	Time Event Type
	tripTime

	Trip Time 
	Time Type
	tripTime


Table 75:  Referenced Identifiers within Entities
	Entity
	Attribute
	Related Identifier

	Connection_Seg
	fromStop
	Location.locationID

	Connection_Seg
	toStop
	Location.locationID

	Location
	generalizedLocation
	Location.locationID

	Pattern
	origin
	Location.locationID

	Pattern
	destination
	Location.locationID

	Portal
	agenyID
	Agency.agencyID

	Transit_Stop
	stopOwner
	Agency.agencyID

	Trip
	locationBegin
	Location.locationID

	Trip
	locationEnd
	Location.locationID
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� This requirement is not included in this version of the conceptual reference model.  It will be inserted at a later stage.


� This is a restrictive definition of “organizational unit”.  See Business Rule in Section 4.2.3.2 that discusses the scope of this data concept within this reference model.


� From “Information technology – Geographic Information Framework Data Content Standards July 2004 Part 7d”, p., 7d-9.


� List adapted from “Why bother with Metadata”, http://www.fgdc.gov/metadata/metadata-business-case


� Also based on the ISO TC 211 standardization projects


� Version 3.0, OpenGIS Consortium, 2003, 1057 http://www.opengis.org/docs/02-023r4.pdf ; also known as ISO 19136.CD:2004, Geographic Information – Geography Markup Language, (Version 3.1)





� Part of the Geospatial One Stop, E-Government initiative


� Principles, Policies, and Procedures: Domestic Geographic Names, By Donald J. Orth, Executive Secretary, Domestic Geographic Names (emeritus) and Roger L. Payne, Executive Secretary, United States Board on Geographic Names and Domestic Geographic Names, Third printing (revised) and Preliminary Online Edition, 1997 (� HYPERLINK "http://geonames.usgs.gov/pppdgn.html" �<http://geonames.usgs.gov/pppdgn.html>�).


� Using an XML validator
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