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1 Introduction

This document applies to the I-95 Corridor Coalition (I-95 CC) Information Systems Network (ISN). The ISN will provide the ability to share traffic and transit related information between management systems within the I-95 corridor. The ISN will aggregate information collected from member agencies and publish that information for use by the member agencies. In essence, member agencies will be able to share traffic event, incident, and transit information through the ISN without establishing specific data-sharing arrangements between individual agencies.
1.1 Document Identification

The document control number for this document is contained in the document footer and the file name for the electronic rendition of the document is recorded in the table of contents.
1.2 Document Purpose

The purpose of this system requirements specification is to provide a repository for the requirements governing the design of the I-95 CC ISN. These requirements will form the basis for the design verification and validation of each version of the system.
A system requirements document states what must be accomplished to fulfill the vision described in a Concept of Operations (ConOps). It does not state how it is to be accomplished. This document describes each requirement and the basis for inclusion of that requirement. The intended audience includes decision makers, stakeholders, designers, and testers.

This document may be updated periodically to reflect changes in the system requirements, including changes reflected in subsequent versions of the system.

1.3 System Scope

The ISN will collect, consolidate, and publish information that will support transportation system management and operations throughout the I-95 CC geographic region. The ISN will allow participating agencies to extend the reach of their existing management and operations systems by an open exchange of traffic-related information with similar or related systems. Data will be available from other jurisdictions throughout the corridor and can be accessed independently or through an agency’s own system, where possible. Although interagency communications will still depend on the relationships between the agencies’ operations personnel, the ISN will provide a common base for information exchange to which those operations discussions can refer.

To facilitate the implementation and acceptance of the first phase of ISN deployment, two existing systems will be used as initial information sources: the TRANSCOM Regional Architecture web (TRANSCOM RA web) and Regional Integrated Transportation Information System (RITIS). The ISN will include customized interfaces for these two systems.

1.4 Definitions, Acronyms, and Abbreviations

A complete list of definitions, acronyms, and abbreviations can be found in Appendix A.

1.5 References

The following documents contain additional information pertaining to this project or have been referenced within this document.
	Mixon/Hill, Inc. 2005. I-95 Corridor Coalition Information Systems Network, Concept of Operations. Rockville, MD: I-95 Corridor Coalition.

	Mixon/Hill, Inc. 2005. I-95 Corridor Coalition Information Systems Network, System Architecture Description. Rockville, MD: I-95 Corridor Coalition. 

	Mixon/Hill, Inc. 2007. I-95 Corridor Coalition Information Exchange Network and Information Systems Network, Survey Results. Rockville, MD: I-95 Corridor Coalition.


1.6 Document Overview

The organization and content of this document is based on the IEEE Std 830-1998 IEEE Recommended Practice for Software Requirements Specifications, published by the Institute of Electrical and Electronics Engineers (IEEE). This document contains the complete list of requirements for the ISN.
Each requirement is identified by a unique number to allow the requirement to be referenced in future documents, providing traceability throughout the development process. This document also contains requirements which may be applicable to past or future versions of the ISN, but have been deferred and are not included in the current basis of design. These deferred requirements are retained to preserve the ideas they represent, and in many cases, to document why they are not included in the present design basis.
The remaining sections of the document contain the requirements for the ISN. The sections and their content are as follows:

Section 2 – General Description provides an overview of the entire system. This section describes the factors that affect the system and its requirements.

Section 3 – Specific Requirements contains both the high-level and the detailed requirements developed from reference documentation and stakeholder meetings. This section organizes the requirements into the following categories that facilitate the design and testing process:

· Design Constraints

· Data Requirements

· Functional Requirements

· Hardware Requirements

· Interface Requirements

· Performance Requirements

· Quality Characteristics

· Training Requirements

· External Requirements

2 General Description

This section provides an overview of the ISN and describes the factors that affect the system and its requirements. This section is intended to make the requirements easier to understand by giving them context.
2.1 System Overview

All traffic management agencies along the I-95 corridor would benefit by receiving traffic-related information from other agencies. At its core, the ISN makes traffic information from one member agency—such as a state or municipal Department of Transportation (DOT)—available to a wider range of agencies along the I-95 corridor, and by extension, to users within those agencies’ jurisdiction. The ISN does this by aggregating traffic events, incidents, traffic conditions, and weather-related information from member agencies within the I-95 corridor and republishing them in a consistent format.
When traffic-related information is published by one member agency, the information will be collected by the ISN, aggregated with data from other member agencies, and then republished using a standard interface. This aggregated information can then be retrieved by any subscribing agency for use within its own systems. In this publish-and-subscribe model, any single member agency can be a contributing agency, a subscribing agency, or both.
2.2 Historical Perspective

The context and the overall intent of the ISN were described in the ConOps and System Architecture Description. However, subsequent meetings, phone calls, and the results of the survey of I-95 CC members have modified these original descriptions of the ISN functionality.

One of the biggest changes that has occurred since the publication of the ConOps has been a change in concept from the ISN being a registry of services to being a data collector and distributor of traffic-related information from around the I-95 corridor. The ISN will collect data from participating agencies, respond with data when queried, then store the data temporarily, and delete the data when it is no longer considered active by the contributing agency. This represents a major shift from the original operational concept, and without documenting it, this System Requirements Specification would seem to be at odds with the ConOps.
Other modifications are relatively minor, and have resulted in features changing priorities. For example, the original ConOps discussed the possibility of tracking hazardous materials (HAZMAT). However, the survey results indicated that HAZMAT-related information was not a high priority for ISN among a majority of the stakeholders surveyed. As a result, the HAZMAT tracking features—which had been listed as “Optional” in the ConOps—have been marked as “Deferred” in this document.
2.3 System Perspective
The desired functional capabilities of the system as expressed in Section 3 of the ISN ConOps are restated below to provide context for the remainder of this document.

2.3.1 Essential Features

The essential features of the ISN are those that are required for it to exist and function to the most minimal set of requirements. Table 1 lists those features which are necessary to establish a minimally functional ISN and describes the rationale for including each feature.

Table 1 – Essential Features of the ISN

	Feature
	Rationale

	Ability to get essential data from other systems. Essential data includes:

· Work zone data
· Inclement weather data

· Traffic events and incidents
· Local evacuation data
· Traffic conditions
	Exchanging the listed information is the base functional need to be addressed by the ISN.

	Ability to publish essential data to other systems:

· Work zone data

· Inclement weather data

· Traffic events and incidents
· Local evacuation data
· Traffic conditions
	Complementary to preceding feature.

	Ability to extract alerts from messages received from other systems
	Alerts provide a means of monitoring traffic conditions within the I-95 corridor by viewing summary headlines.

	Ability to publish alerts to other systems
	Complementary to preceding feature.

	Register users and services
	Establishes and defines the extent of the network.

	Authenticate users and services
	Ensures that messages are to and from legitimate registered users and services.

	Authorize users and services
	Aligns users and services with policies governing access and behavior on the network.

	Implement standard publishing format(s)
	Establishes structure and format of data exchange.

	Provide traffic information browser
	Provides a human interface to the data within the ISN.

	Implement configurable filters
	Filters provide a means for limiting the amount of data presented to users and systems.

	Establish ISN administrative policies and procedures
	Establishes policies governing standards, access, and behavior.


2.3.2 Desirable Features

Desirable features of the ISN are those that add value or functionality to its capabilities, but are not required for it to operate. Table 2 lists those features which are desirable for expanding the usability and application of the ISN and describes the rationale for including each feature.

Table 2 – Desirable Features of the ISN

	Feature
	Rationale

	Ability to get useful (but not necessarily essential) data from other systems:

· Driving conditions

· Transit cancellations

· Vehicle counts/speeds during evacuations
	This information provides a more complete picture of the overall status of the I-95 corridor, allowing proactive measures to be taken at a local level.

	Ability to publish useful (but not necessarily essential) data to other systems: 
· Driving conditions

· Transit cancellations

· Vehicle counts/speeds during evacuations
	Complementary to preceding feature.

	Establish agency policies for publishing and using “external” information
	As data exchange becomes more prevalent, agencies will want and need to establish explicit control over the content of that exchange.

	Establish agency policies for verification and validation
	As data exchange becomes more prevalent, agencies will need to establish control over the quality of data.

	Ability to get vehicle probe data from the regional traffic monitoring system.
	It is possible that the ISN could be used to support sharing of I-95 CC probe data among member agencies.

(Note: This feature had been added since the publication of the ConOps.)

	Ability to publish vehicle probe data to other systems.
	Complementary to preceding feature.


2.3.3 Deferred Features

Based on the Survey Results and meetings with the I-95 CC participants, several features discussed in the ConOps and System Architecture Description have been marked as deferred. These deferred features are listed in Table 3.
Table 3 – Deferred Features of the ISN

	Feature
	Rationale

	Implement archiving service

	Since all traffic-related data is exposed to the ISN, an archiving service would be able to continually collect and store all operating data.

	Implement archive search
	An operating data archive needs to be searchable to be useful.

	Implement archive reporting
	Standard reports from an operating data archive might be useful to some agencies.

	Ability to get optional data from other systems:

· Transit schedules

· Alternative routes

· HAZMAT data

· Video
	This information would be of interest to travelers and/or system operators, but is not required for operation of the ISN.

Some of these features have been deferred due to the lack of standards for the information. Other features were deferred based on the Survey Results.

	Ability to publish optional data to other systems:
· Transit schedules

· Alternative routes

· HAZMAT data

· Video
	Complementary to preceding feature.


2.4 System Functions and Data Flows

The data flows that occur inside the interface boundaries of the ISN are shown in Figure 1. The diagram provides more detail about what operations the ISN is actually performing in collecting, storing, and publishing traffic-related data.

Figure 1 – ISN Functions and Data Flows

Traffic-related data is obtained from contributing agencies through both push and pull methods. The ISN must understand the particular data format used by the contributor. The data is then standardized and stored in a consistent format.

The data is retained within the ISN for a configurable time period. While data is considered active by the source contributor it will be marked as such. Once the data is no longer considered active, it will be marked as inactive but retained within the system so that other agencies that may experience impacts related to the data can make use of it. Data will be removed from the system when the retention period has elapsed.
The publishing functions format the data to fulfill scheduled data requests and filtered requests from end-users. The information that matches the subscription filters will be returned to the requestor.

The configuration information and metadata contain the information necessary for running the system, including data collection times, locations, and methodologies.
2.5 Functional Components

The functional components for the ISN include the Collector Services, Data/Metadata Storage, Query/Filter Handler, Publishing Services, and the Administration/Configuration tools, as shown in Figure 2.

Figure 2 – ISN Component Diagram
The Collector Services consist of the processes which retrieve traffic-related information from the contributing agencies. Active traffic data is stored within the Data/Metadata Storage component. Additionally, this component contains system configuration data and data-retrieval rules. The Query/Filter Handler responds to data-retrieval requests from end-users. The Publishing Services component formats the data for publication to XML files, for presentation via a web browser, or for importing into subscribing agencies’ systems. All administration and configuration activities are performed by the Administration/Configuration tools.
The Collector Services component is responsible for retrieving and parsing the traffic and incident data provided by the member agency servers. In a “pull” configuration, the Collector Services pulls the data directly from the member agency. In a “push” configuration, the member agency pushes the data to the ISN, where it is then retrieved by the Collector Services.

The information from each contributor is transformed from its native format to a standardized format and stored in the Data/Metadata Storage component. The data will be retained by the ISN only as long as the contributing agency considers the data active. The configuration and metadata information in the Data/Metadata Storage will be used by the Query/Filter Handler and Publishing Services in the execution of their tasks.
2.6 External Interfaces
The ISN is intended to be a medium for sharing useful traffic management information among both geographically and jurisdictionally diverse agencies in a common standardized format. The ISN will use data adapters to accept available information directly from agencies in the format they find most straightforward. The ISN will then normalize the information and republish it in an agreed-upon standard format. Agencies desiring to retrieve ISN information directly into their systems will need to implement a standard ISN interface.
The ISN will be built on existing Internet networking protocols and standards such as the Hypertext Transfer Protocol (HTTP/HTTPS) using the Transmission Control Protocol/Internet Protocol (TCP/IP). Data exchange and presentation will utilize standard markup language formats such as eXtensible Markup Language (XML) and Hypertext Markup Language (HTML). The published XML files will contain traffic-related information formatted according to Intelligent Transportation System (ITS) messaging standards.

2.7 Hardware

The ISN can utilize commercial off-the-shelf hardware and operating systems. Figure 3 shows the basic conceptual diagram for the ISN physical configuration. Each of the major ISN functions could be provided by its own dedicated server, allowing the configuration of that server to be tailored specifically to that function. However, the Query/Filter Handler and Publishing Services functions could also be combined on a single web application server. These implementation decisions can be deferred to the detailed design phase with minimal impact on the ISN functions.

Figure 3 – ISN Network Diagram
The Internet will be used for data transport in and out of the ISN; therefore, each member agency will require an Internet connection. Each Internet connection should have a firewall consistent with the policies of the agency or center needing the connection. If a given member agency desires the extra security and is willing to bear the expense, a private network connection between that member agency and the ISN could be established.
2.8 Data Characteristics

Three types of traffic-related data will be collected and stored within the ISN. One type of data is traffic events and incidents. A second type of data is traffic conditions, comprised of traffic metrics such as speed, occupancy, and volume. The third type of data is the traffic-related weather conditions, such as the presence of ice or snow on the roadway.

2.9 User Characteristics
Data-retrieval programs and Traffic Management Center (TMC) operators at member agencies will be able to query information from the ISN and use or view the results. All of the traffic-related data within the ISN will be able to be retrieved by all users at the member agencies.

The system will be configured and administered by system administrators who have full access to the system configuration data. These system administrators will also be able to delete any data items from the ISN, if necessary.
2.10 General Constraints
Constraints represent requirements and design criteria imposed by forces outside of the project, and usually represent requirements that cannot be changed by decision makers within the project. Examples of constraints include:
· Laws and regulatory policies

· Organizational operating procedures and policies

· Interfaces to existing systems

· Safety and security considerations

Constraints will be documented as a separate set of requirements within this document, even if the constraint fits into one of the other categories of requirements. This is done to facilitate clear identification and tracking of constraints within the design process.
Existing systems throughout the I-95 corridor may require some modification to participate in and benefit from the ISN. Participating systems will need to be able to publish data to the ISN. Likewise, these systems will need to be able to read the data published by the ISN to present information to operators through the existing system’s user interfaces.
Data published by the ISN will be formatted according to industry standards, thereby making it easier for member agencies to access the traffic-related information within the ISN and importing that data into their own traffic management systems. Industry standards and specifications that may be applicable to the development of the ISN are shown in Table 4. A relatively small set of standard specifications will be chosen to implement the ISN interface, as the systems engineering process proceeds into design. This will result in a well-defined interface that reduces implementation burden and complexity, and promotes adoption.
Table 4 – Standards and Specifications Applicable to ISN

	Standard
	Description

	HTTP
	HyperText Transfer Protocol – Version 1.1 of the specification is available at: http://www.w3.org/Protocols/rfc2616/rfc2616.html

	ITE TM 1.03
	Functional Level Traffic Management (TM) Data Dictionary (TMDD) published by the Institute of Transportation Engineers (ITE)

	ITE TM 2.01
	Message Sets for External TMC Communication (MS/ETMCC)

	SAE J2266
	Location Referencing Message Specification (LRMS) published by the Society of Automotive Engineers (SAE)

	SAE J2353
	Data Dictionary for Advanced Traveler Information Systems (ATIS)

	SAE J2340
	Messages for Handling Strings and Look-Up Tables in ATIS Standards

	SAE J2354
	Message Sets for ATIS

	TMDD
	Traffic Management Data Dictionary (see ITE TM 1.03)

	XML
	eXtensible Markup Language – Version 1.0 of the specification is available at: http://www.w3.org/tr/2000/REC-xml-20001006.html


2.11 Assumptions and Dependencies
The ISN will provide the ability to share information along the I-95 corridor, but will depend on participating agencies to provide the data to be shared. Since participation is voluntary, there is concern that agencies will hesitate to provide data to the network until there is enough information available from other agencies to warrant the effort. This is somewhat a “chicken or egg” problem. Building the ISN without any participating data sources provides no value to the I-95 CC. Building the interfaces on the existing systems without the presence of the ISN adds little or no value to the participating systems. In the long run, the operational advantages of the information-sharing strategy should prevail and encourage participation by most, if not all, member systems.
In many cases, the changes needed to existing systems will be straightforward. Many of the systems along the I-95 corridor already include features supporting the import and export of data. In those cases, participating in the ISN will require only a modification to the existing import and export components to comply with the ISN data interchange formats.
To provide an initial set of information sources, the I-95 CC has determined that custom interfaces will be developed for two existing systems, and a set of standard interfaces will be developed to support future systems. To minimize interface costs, the standard ISN interfaces will use the SAE J2354 and MS/ETMCC message sets, based on the assumption that most advanced traffic management systems will support these standards as data feeds to web sites, information service providers, and 511® systems and therefore will be able to support the ISN with little or no change to their other external data feeds.
2.11.1 Vehicle Probe Data

The use of vehicle probe data is becoming a viable method for measuring certain traffic variables such as travel time, traffic volume, and speed. An I-95 CC vehicle probe system is currently being developed to collect and disseminate vehicle probe data. However, this I-95 CC vehicle probe system is still in the exploratory stages, and the interface specifications have not been established.

It is assumed that the I-95 CC vehicle probe system will publish its data using established standards such as SAE J2354 and the MS/ETMCC message sets. It is further assumed that the I-95 CC vehicle probe system will be able to publish summary information about the data collected, and that the information will be summarized by road segment.

The ISN will be capable of collecting, storing, and publishing road segment traffic information, including travel time. Road segment traffic information is defined by the SAE J2354 LinkTrafficInformation data elements, which are listed in APPENDIX C - SAE J2354 LinkTrafficInformation Elements.

If the assumptions listed above are fulfilled by the I-95 CC vehicle probe system, then the ISN will be able to integrate the I-95 CC vehicle probe system data with other traffic-related data collected from the participating agencies.
3 Specific Requirements

This section presents the detailed requirements for the ISN and the associated institutional program necessary to achieve the needs and goals described by the ISN Concept of Operations. In this section, the requirements are divided into a number of categories as follows:

· Functional Requirements – Lists the functional characteristics of the ISN. These requirements identify what is to be done by the ISN components, the inputs that should be transformed to produce the standardized data format, and the specific operations that are required.

· Design Constraints – Identifies design constraints imposed by existing systems, standards, regulations, or hardware limitations.

· Data Requirements – Describes the characteristics of the data structures and data elements for the ISN.
· Interface Requirements – Details the physical and logical characteristics of the interfaces between the ISN and the member agencies. These requirements specify the communications interfaces and protocols that should be supported. These requirements also include any user interface requirements.
· Performance Requirements – Specifies static and dynamic capacity for the number of connections, amount of data, transaction speeds, and other performance-related factors.

· Quality Characteristics – Provides requirements which address the general quality, usability, extensibility, flexibility, and maintainability of the ISN.
· Security Requirements – Provides requirements which address the security governing access to the ISN and its data.
· Training/Documentation Requirements – Lists requirements for training, system documentation, system help files, and other documents and features required to operate and maintain the ISN.
· External Requirements – Includes requirements for policies and procedures that support the implementation, operations, training, and institutional aspects of the ISN.
Table 5 shows the general layout of the requirements tables, and explains the purpose or content of each column of the requirements table. The requirements in this document are a subset of the requirements information that is tracked in the system Requirements Matrix, which tracks all proposed requirements for the ISN. The Requirements Matrix includes requirements that may apply to future versions of the product or which have been deferred due to cost or complexity.
Table 6 shows an explanation of the requirement identification numbering system.

Table 5 – Explanation of the Requirements Tables
	ID
	Requirement 
	Source
	Comment
	Criticality

	A unique identifier (ID) used to trace requirements from beginning to end in a system development process.
	The text of the actual requirement. Requirements formulated with “…shall…” are direct requirements; those using “…shall be able to…” are conditioned on other requirements being fulfilled or on factors outside the control of the requirement’s subject.
	Source(s) for the requirement; could be a reference document or a “parent” requirement.

Note: Requirements that contain “MHI” as a source are requirements that Mixon/Hill, Inc. personnel have added based on prior experience with similar systems.
	Supporting text that may help explain the requirement, its priority, or the risks associated with implementing the requirement.


	H – indicates that it is essential to the ISN,
M – indicates that it should be implemented (budget and schedule permitting),
L – indicates “nice to have” (but only if there is little or no cost impact), and
D – indicates that the requirement will not be implemented in the initial system.


Table 6 – Requirement ID Format
	Requirement ID Format
	Explanation of Format 

	High-Level Requirement


A-NNN
Detailed Requirement


A-NNN-UUU
	A
Represents the classification of the requirements within the requirements document. The following classifications have been used in this requirements specification:
F
Functional Requirements (Section 3.1)

C
Design Constraints (Section 3.2)

D
Data Requirements (Section 3.3)
I
Interface Requirements (Section 3.4)
P
Performance Requirements (Section 3.5)

Q
Quality Requirements (Section 3.6)
S
Security Requirements (Section 3.7)
T
Training/Documentation Requirements (Section 3.8)

X
External Requirements (Section 3.9)

NNN
Represents the high-level requirement sequence number. Numbering is not necessarily sequential; gaps in the sequence leave room to add additional related requirements when they are discovered.
UUU
Detailed requirement sequence number, provides unique identification.


3.1 Functional Requirements

This section lists the functional characteristics of the ISN. These requirements identify what is to be done by the ISN components, the inputs that should be transformed to produce the standardized data format, and the specific operations that are required.
	ID SEQ MajRqmt \h \r 0 
	Requirement 
	Source
	Comment
	Criticality

	F-001

 SEQ MinRqmt \h \r 0 
	The ISN shall allow a system administrator to configure ISN components.
	Arc. § 3.2
	
	H

	F-001-001
	The Administration/Configuration component shall allow a system administrator to configure information about member agencies.
	ConOps § 3.2.2

ConOps § 3.3.1
	
	H

	F-001-002
	The Administration/Configuration component shall allow a system administrator to define a location for each data interface.
	Arc. § 4.2
	
	H

	F-001-003
	The Administration/Configuration component shall allow a system administrator to activate or deactivate a data feed.
	MHI
	
	H

	F-001-004
	The Administration/Configuration component shall notify a system administrator of potential data conflicts.
	MHI
I-95 CC
	
	H

	F-001-005
	The Administration/Configuration component shall enable a system administrator to resolve data conflicts.
	MHI
I-95 CC
	
	H

	F-002

 SEQ MinRqmt \h \r 0 
	The ISN shall publish alerts containing summary information of issues affecting travel within the I-95 corridor.
	ConOps § 3.2.1

ConOps § 3.3.1
	
	H

	F-002-001
	The Publishing Services component shall publish alerts about traffic-related information received from contributing agencies.
	ConOps § 3.2.1

ConOps § 3.3.1
	
	H

	F-003

 SEQ MinRqmt \h \r 0 
	The ISN shall accept traffic-related information from member agencies.
	ConOps § 3.2.1

ConOps § 3.3.1
	Traffic-related information is defined by typeEvent, SAE J2354 EventInformation Elements
	H

	F-003-001
	The Collector Services component shall be able to collect information through a pull method.
	Arc. § 4.2
	
	H

	F-003-002
	The Collector Services component shall be able to collect information by having the data pushed to it.
	Arc. § 4.2
	
	H

	F-003-003
	The Collector Services component shall extract data from the incoming message stream.
	Arc. § 4.2
	
	H

	F-003-004
	The Collector Services component shall standardize the data to match the data storage format.
	Arc. § 4.2
	
	H

	F-003-005
	The Data/Metadata Storage component shall store the data in the ISN data repository.
	Arc. § 4.2
	
	H

	F-004

 SEQ MinRqmt \h \r 0 
	The ISN shall collect data from active data feeds only.
	MHI
	
	H

	F-004-001
	The ISN shall be able to synchronize data from data feeds.
	MHI

I-95 CC
	
	H

	F-005

 SEQ MinRqmt \h \r 0 
	The ISN shall publish detailed information of issues affecting travel within the I-95 corridor.
	ConOps § 3.2.1

ConOps § 3.3.1
	
	H

	F-005-001
	The Publishing Services component shall format data to fulfill requests from member agencies.
	Arc. § 4.2
	
	H

	F-006

 SEQ MinRqmt \h \r 0 
	The ISN shall be able to publish data by pushing the requested data to subscribing agencies.
	ConOps § 3.2.1

ConOps § 3.3.1
	
	H

	F-007

 SEQ MinRqmt \h \r 0 
	The ISN shall allow member agencies to retrieve published data from a static location.
	ConOps § 3.2.1

ConOps § 3.3.1
	
	H

	F-008

 SEQ MinRqmt \h \r 0 
	The ISN shall provide a traffic information browser to allow traffic-related information within the ISN to be reviewed.
	ConOps § 3.2.4

ConOps § 3.3.1
	
	H

	F-009

 SEQ MinRqmt \h \r 0 
	The ISN shall be capable of filtering information for publication.
	ConOps § 3.2.4
ConOps § 3.3.3
	
	H

	F-009-001
	The Query/Filter Handler component for publishing shall be configurable by a system administrator.
	ConOps § 3.2.4
ConOps § 3.3.3
	
	H

	F-009-002
	The Query/Filter Handler component for publishing shall allow test records to be filtered out.
	ConOps § 3.2.4
ConOps § 3.3.3
	
	H

	F-010

 SEQ MinRqmt \h \r 0 
	The ISN shall allow users to specify filters for data retrieval.
	ConOps § 3.2.4
ConOps § 3.3.3

MHI
	
	H

	F-010-001
	The Query/Filter Handler for subscriptions shall be able to limit the number of messages returned to the subscriber.
	ConOps § 3.2.4
ConOps § 3.3.3

MHI
	
	H

	F-010-002
	The Query/Filter Handler for subscriptions shall allow filtering based on the type of traffic information.
	ConOps § 3.2.4
ConOps § 3.3.3

MHI
	e.g.: Show all incidents, roadwork, and evacuation information.
	H

	F-010-003
	The Query/Filter Handler for subscriptions shall allow filtering based on contributing agency.
	ConOps § 3.2.4
ConOps § 3.3.3

MHI
	e.g.: Show traffic conditions from RITIS.
	H

	F-010-004
	The Query/Filter Handler for subscriptions shall allow filtering based on the state or province containing the traffic item.
	ConOps § 3.2.4
ConOps § 3.3.3

MHI
	e.g.: Show weather-related items in Maine and Quebec.
	H

	F-010-005
	The Query/Filter Handler for subscriptions shall allow geospatial filtering through the defining of the bounding latitudes and longitudes.
	ConOps § 3.2.4
ConOps § 3.3.3

MHI
	
	H

	F-010-006
	The Query/Filter Handler for subscriptions shall allow filtering based on an absolute beginning time at which items were stored in the ISN.
	ConOps § 3.2.4
ConOps § 3.3.3

MHI
	
	H

	F-010-007
	The Query/Filter Handler for subscriptions shall allow filtering based on a beginning time relative to the current time at which items were stored in the ISN, expressed as a number of seconds.
	ConOps § 3.2.4
ConOps § 3.3.3

MHI
	
	H

	F-010-008
	The Query/Filter Handler for subscriptions shall allow filtering based on an absolute ending time at which items were stored in the ISN.
	ConOps § 3.2.4
ConOps § 3.3.3

MHI
	
	H

	F-010-009
	The Query/Filter Handler for subscriptions shall allow filtering based on an ending time relative to the current time at which items were stored in the ISN, expressed as a number of seconds.
	ConOps § 3.2.4
ConOps § 3.3.3

MHI
	
	H

	F-011

 SEQ MinRqmt \h \r 0 
	The ISN shall allow users to retrieve metadata.
	ConOps § 4.3
	
	H

	F-011-001
	The Query/Filter Handler component shall provide information about participating member agencies.
	ConOps § 4.3
	
	H

	F-011-002
	The Query/Filter Handler component shall provide information about the types of traffic information that can be queried.
	ConOps § 4.3
	
	H

	F-011-003
	The Query/Filter Handler component shall provide information about the states and provinces in the ISN coverage area.
	ConOps § 4.3
	
	H

	F-012

 SEQ MinRqmt \h \r 0 
	The ISN shall archive data in an archived data management subsystem.
	ConOps § 3.2.5

ConOps § 3.3.3
	Data archive capabilities are currently under consideration.
	D

	F-012-001
	The ISN shall archive data received from other agencies.
	ConOps § 3.2.5

ConOps § 3.3.3
	This requirement does not extend to video or other image data.
	D

	F-012-002
	The ISN archive data function shall allow users to search archived information.
	ConOps § 3.2.5

ConOps § 3.3.3
	
	D

	F-012-003
	The ISN archive data function shall allow users to generate reports from the archives.
	ConOps § 3.2.5

ConOps § 3.3.3
	
	D

	F-013

 SEQ MinRqmt \h \r 0 
	The ISN shall be able to restrict the usage of specified data.
	ConOps § 3.2.6
	
	H

	F-014

 SEQ MinRqmt \h \r 0 
	The ISN shall be able to gather data from contributing agencies.
	ConOps § 4.3
	
	H

	F-014-001
	The ISN shall be able to initiate data retrieval from contributing agencies.
	ConOps § 4.3
	Pull methodology (ISN retrieves data from agency)
	H

	F-014-002
	The ISN shall be able to accept information sent to it from contributing agencies.
	
	Push methodology (agency sends data to ISN)
	H

	F-015

 SEQ MinRqmt \h \r 0 
	The ISN shall provide data to subscribing agencies in response to a data service request.
	ConOps § 4.3
	
	H

	F-016

 SEQ MinRqmt \h \r 0 
	The ISN shall be able to process updated information regarding existing traffic items.
	ConOps § 4.3.1
	
	H

	F-017

 SEQ MinRqmt \h \r 0 
	The ISN shall process updates that clear or close out existing traffic items.
	ConOps § 4.3.1
	
	H


3.2 Design Constraints
The requirements in this section identify design constraints imposed by existing systems, standards, regulations, or hardware limitations.
	ID SEQ MajRqmt \h \r 0 
	Requirement 
	Source
	Comment
	Criticality

	C-001

 SEQ MinRqmt \h \r 0 
	The ISN shall use standard transportation system message interfaces.
	ConOps § 1.3

ConOps § 4.3.2
	
	H

	C-001-001
	The ISN shall use the SAE J2354 standard message sets for information exchange with external systems.
	ConOps § 2.3.3.1
	Section 2 of the ConOps provides a description of the existing information systems within the I-95 corridor. This standard is listed as a part of that description.
	H

	C-001-002
	The ISN shall use the ITE TM 1.03 TMDD as a basis for defining data elements for the system.
	ConOps § 2.3.3.3


	Section 2 of the ConOps provides a description of the existing information systems within the I-95 corridor. This standard is listed as a part of that description.
	H

	C-001-003
	The ISN shall use the ITE TM 2.01 MS/ETMCC as the message format for information exchange with external systems.
	ConOps § 2.3.3.4


	Section 2 of the ConOps provides a description of the existing information systems within the I-95 corridor. This standard is listed as a part of that description.
	H

	C-001-004
	The ISN shall use the SAE J2266 for identification of geographic locations.
	ConOps § 2.3.3.1
	The ConOps mentions SAE J2354; however, SAE J2266 defines the Location Reference Message Set, and is referenced by SAE J2354.
	H

	C-001-005
	The ISN shall specify the standard transportation system message interfaces used to share information with external systems.
	MHI

I-95 CC
	The ISN will be able to receive information in a variety of formats. However, a single set of output formats will be specified. Agencies that desire to use the automated information collected and standardized by the ISN will need to implement the proper corresponding interfaces.
	H

	C-002

 SEQ MinRqmt \h \r 0 
	The ISN information exchange functions shall be based on a publish-and-subscribe model.
	ConOps § 4.3.2
	
	M

	C-003

 SEQ MinRqmt \h \r 0 
	The ISN shall exchange information using TCP/IP protocols.
	ConOps § 4.3.2
	
	H

	C-003-001
	The ISN shall support the HTTP protocol for information exchanges with external systems.
	ConOps § 4.3.2
	
	H

	C-003-002
	The ISN shall support the HTTPS protocol for information exchanges with external systems.
	ConOps § 4.3.2
	
	H


3.3
Data Requirements
This section lists the characteristics of the data structures and data elements for the ISN. Note that these requirements specify the structure of the data, and not the data itself. The data elements will be present in these data structures only if the contributing agency system provides the data.

	ID SEQ MajRqmt \h \r 0 
	Requirement 
	Source
	Comment
	Criticality

	D-001

 SEQ MinRqmt \h \r 0 
	The ISN data shall include information about traffic events and incidents from contributing agencies.
	ConOps § 2.1
ConOps § 3.3.1
	Data will only be available in these data structures if the contributing agency system contains the data.
	H

	D-001-001
	The ISN data elements shall include traffic event and incident fields corresponding to the SAE J2354 EventInformation structure.
	ConOps § 2.1

ConOps § 3.3.1
	These data elements are listed in APPENDIX B - SAE J2354 EventInformation Elements.
	H

	D-001-002
	The ISN data elements shall include location data identifying the distance from state line to the location of the traffic event or incident.
	ConOps § 2.5.1

ConOps § 2.5.2
	Not currently supported in the ATIS message set.
	D

	D-002

 SEQ MinRqmt \h \r 0 
	The ISN data shall include traffic condition information from contributing agencies.
	ConOps § 3.2.1
	Data will only be available in these data structures if the contributing agency system contains the data.
	H

	D-002-001
	The ISN data elements shall include traffic condition fields corresponding to the SAE J2354 LinkTrafficInformation structure.
	ConOps § 3.2.1
	These data elements are listed in APPENDIX C - SAE J2354 LinkTrafficInformation Elements.
	H

	D-002-002
	The ISN data elements shall include alternative route information.
	ConOps § 3.2.1
ConOps § 3.3.3
	Not currently supported in ATIS message set.
	D

	D-003

 SEQ MinRqmt \h \r 0 
	The ISN data shall include weather conditions from contributing agencies.
	ConOps § 3.2.1
	Data will only be available in these data structures if the contributing agency system contains the data.
	H

	D-003-001
	The ISN data elements shall include weather condition fields corresponding to the SAE J2354 WeatherInformation structure.
	ConOps § 3.2.1
	These data elements are listed in APPENDIX D - SAE J2354 WeatherInformation Elements.
	H

	D-004

 SEQ MinRqmt \h \r 0 
	The ISN data shall include alert information from contributing agencies.
	ConOps § 2.5.1

ConOps § 2.5.2

ConOps § 2.5.3

ConOps § 3.2.1
	In this context, an “alert” is a summary of a traffic item and does not specifically refer to AMBER Alerts, Homeland Security Alerts, etc.
	H

	D-005

 SEQ MinRqmt \h \r 0 
	The ISN data shall include transit status information.
	ConOps § 3.2.1
ConOps § 3.3.2

Survey Results
	Given low priority by majority of stakeholders. Higher priority in the NYC and DC metro areas that will be location of initial deployment.
	M

	D-005-001
	The ISN data shall include transit schedules.
	ConOps § 3.3.3

Survey Results
	No current approved standard for center-to-center exchange of this data.
	D

	D-006

 SEQ MinRqmt \h \r 0 
	The ISN data shall include HAZMAT information.
	ConOps § 3.2.1
ConOps § 3.3.3

Survey Results
	Tracking HAZMAT information in the initial implementation of the ISN was a low priority for more than 50% of the stakeholders.
	D

	D-006-001
	The ISN data elements shall include the material involved for each HAZMAT incident.
	ConOps § 2.5.3.5

ConOps § 3.3.3

Survey Results
	Tracking HAZMAT information in the initial implementation of the ISN was a low priority for more than 50% of the stakeholders.
	D

	D-006-002
	The ISN data elements shall include the size/amount of release for each HAZMAT incident.
	ConOps § 2.5.3.5

ConOps § 3.3.3

Survey Results
	Tracking HAZMAT information in the initial implementation of the ISN was a low priority for more than 50% of the stakeholders.
	D

	D-006-003
	The ISN data elements shall include the current weather conditions at the scene for each HAZMAT incident.
	ConOps § 2.5.3.5

ConOps § 3.3.3

Survey Results
	Tracking HAZMAT information in the initial implementation of the ISN was a low priority for more than 50% of the stakeholders.
	D

	D-006-004
	The ISN data elements shall include the contact phone number for each HAZMAT incident.
	ConOps § 2.5.3.5

ConOps § 3.3.3

Survey Results
	Tracking HAZMAT information in the initial implementation of the ISN was a low priority for more than 50% of the stakeholders.
	D

	D-006-005
	The ISN data elements shall include the actions taken for each HAZMAT incident.
	ConOps § 2.5.3.5

ConOps § 3.3.3

Survey Results
	Tracking HAZMAT information in the initial implementation of the ISN was a low priority for more than 50% of the stakeholders.
	D

	D-006-006
	The ISN data elements shall include DOT emergency responder comments about the immediate hazards and required precautions for each incident requiring DOT emergency response.
	ConOps § 2.5.3.6

Survey Results
	Tracking HAZMAT information in the initial implementation of the ISN was a low priority for more than 50% of the stakeholders.
	D

	D-006-007
	The ISN data elements shall include DOT emergency responder comments about the recommended detours for each incident requiring DOT emergency response.
	ConOps § 2.5.3.6

Survey Results
	Tracking HAZMAT information in the initial implementation of the ISN was a low priority for more than 50% of the stakeholders.
	D

	D-007

 SEQ MinRqmt \h \r 0 
	The ISN shall include video information.
	ConOps § 3.2.1
ConOps § 3.3.2

Survey Results
	Given low priority by majority of stakeholders.
	D

	D-008

 SEQ MinRqmt \h \r 0 
	The ISN shall track attributes of the data supplied by data providers.
	ConOps § 3.2.6
	
	H

	D-008-001
	The ISN data attributes shall include the source of the data.
	ConOps § 3.2.6
	
	H

	D-008-002
	The ISN system shall notify contributing agencies of potential data conflicts as they occur.
	MHI

I-95 CC
	
	H

	D-009

 SEQ MinRqmt \h \r 0 
	The ISN shall include contact information for member agencies.
	ConOps § 3.2.6 ConOps § 4.3
	
	H

	D-009-001
	The ISN data elements shall include contact fields corresponding to the TMDD ContactDetails structure.
	ConOps § 4.3

MHI
	These data elements are listed in APPENDIX E -

 REF _Ref176241527 \h 
 \* MERGEFORMAT TMDD ContactDetails Elements.
	H

	D-010

 SEQ MinRqmt \h \r 0 
	The ISN shall include data-retrieval information about contributing member agencies.
	ConOps § 4.3.1
	
	H

	D-010-001
	The ISN shall include the retrieval method for retrieving data from a contributing agency.
	ConOps § 4.3.1
	
	H

	D-010-002
	The ISN shall include the retrieval location for retrieving data from a contributing agency.
	ConOps § 4.3.1
	
	H

	D-011

 SEQ MinRqmt \h \r 0 
	The ISN shall include data-publishing information about subscribing member agencies.
	ConOps § 4.3.1
	
	H

	D-011-001
	The ISN shall include the location for publishing data to a subscribing agency.
	ConOps § 4.3.1
	
	H

	D-012

 SEQ MinRqmt \h \r 0 
	The ISN shall provide a long-term archive of traffic-related data.
	ConOps § 3.2.5

ConOps § 3.3.3

MHI

I-95 CC
	Data archiving has been deferred based on meetings with I-95 CC members.
	D

	D-012-001
	The ISN shall store traffic-related data no longer considered active by the contributing agency in an archive storage mechanism.
	ConOps § 3.2.5

ConOps § 3.3.3

MHI

I-95 CC
	
	D

	D-012-002
	The ISN archive storage mechanism shall retain data for 13 months.
	ConOps § 3.2.5

ConOps § 3.3.3

MHI

I-95 CC
	
	D

	D-012-003
	The ISN archive storage mechanism shall automatically delete data older than 13 months.
	ConOps § 3.2.5

ConOps § 3.3.3

MHI

I-95 CC
	
	D

	D-012-004
	The ISN archive storage tools shall include the capability to back up archived data to media for off-line storage.
	ConOps § 3.2.5

ConOps § 3.3.3

MHI

I-95 CC
	
	D

	D-013

 SEQ MinRqmt \h \r 0 
	The ISN data storage functions shall store traffic-related data considered active by the contributing agency.
	MHI

I-95 CC
	Data archiving has been deferred; therefore, the system will only handle active information.
	H

	D-013-001
	The ISN shall provide a configurable retention period that will specify how long to retain traffic related data after it is considered inactive by the contributing agency..
	MHI

I-95 CC
	
	H

	D-013-002
	The ISN shall remove traffic related data after its retention period has expired.
	MHI

I-95 CC
	
	H


3.4
Interface Requirements
This section details the physical and logical characteristics of the interfaces between the ISN and the member agencies. These requirements specify the communications interfaces and other protocols that should be supported. This section also includes any user interface requirements.
	ID SEQ MajRqmt \h \r 0  SEQ MinRqmt \h \r 0 
	Requirement 
	Source
	Comment
	Criticality

	I-001

 SEQ MinRqmt \h \r 0 
	The ISN shall include a user interface for browsing traffic information.
	ConOps § 3.2.4
ConOps § 3.3.1
	
	H

	I-001-001
	The traffic information browser shall allow a user to query traffic-related information using a web browser capable of supporting HTML 4.01, JavaScript (ECMA-262 edition 3), and XML 1.0.
	ConOps § 3.2.4
	Web browsers such as Microsoft Internet Explorer 6.0 (and later) and Mozilla Firefox 2.0 (and later) support these capabilities.
	H

	I-001-002
	The traffic information browser shall allow a user to view traffic-related information using a web browser capable of supporting HTML 4.01, JavaScript (ECMA-262 edition 3), and XML 1.0.
	ConOps § 3.2.4
	Web browsers such as Microsoft Internet Explorer 6.0 (and later) and Mozilla Firefox 2.0 (and later) support these capabilities.
	H

	I-001-003
	The traffic information browser shall only be accessible to authorized personnel at member agencies.
	ConOps § 3.2.4
	
	H

	I-001-004
	The traffic information browser shall provide a means for users to select between Metric and English units of measurement for display.
	ConOps § 3.2.4
MHI
	Not currently a stakeholder-requested function.
	L

	I-002

 SEQ MinRqmt \h \r 0 
	The traffic information browser shall provide a map display which uses icons to identify the locations with associated data.
	ConOps § 3.2.4
MHI
	Not currently a stakeholder-requested function.
	H

	I-002-001
	The system map display shall provide a means to select which data layers are displayed.
	ConOps § 3.2.4
MHI
	Not currently a stakeholder-requested function.
	H

	I-002-002
	The system map display shall support the definition of viewable data layers based on data attributes..
	ConOps § 3.2.4
MHI
	For example: source layers, severity layers, etc.
	H

	I-002-003
	The system map display shall support pan and zoom capabilities to allow a user to select the area to be displayed.
	ConOps § 3.2.4
MHI
	Not currently a stakeholder-requested function.
	H

	I-002-004
	The system map display shall support de-cluttering to reduce the number of icons displayed when large areas are displayed.
	ConOps § 3.2.4
MHI
	Not currently a stakeholder-requested function.
	H

	I-003

 SEQ MinRqmt \h \r 0 
	The ISN shall receive information in a standard publishing format.
	ConOps § 3.2.3 
	
	H

	I-003-001
	The ISN shall be able to receive information in a standard SAE J2354 message format.
	ConOps § 2.3.3.1

ConOps § 3.2.3 
	
	H

	I-003-002
	The ISN shall be able to receive information in an ITE TM 2.01 message format.
	ConOps § 2.3.3.4

ConOps § 3.2.3
	
	H

	I-003-003
	The ISN shall be able to receive deactivation notifications.
	MHI

I-95 CC
	Generally, information within ISN will naturally expire due to specified time constraints. However, contributing agencies may need to prematurely terminate information due to possibly incorrect data or unexpected circumstances.
	H

	I-004

 SEQ MinRqmt \h \r 0 
	The ISN shall publish information in a standard publishing format.
	ConOps § 3.2.3
	
	H

	I-004-001
	The ISN shall be able to publish information in a standard SAE J2354 message format.
	ConOps § 2.3.3.1

ConOps § 3.2.3 
	
	H

	I-004-002
	The ISN shall be able to publish information in an ITE TM 2.01 message format.
	ConOps § 2.3.3.4

ConOps § 3.2.3
	
	H

	I-005

 SEQ MinRqmt \h \r 0 
	The ISN shall support an interface to the TRANSCOM RA web system using the TRANSCOM RA web interface design specification.
	Survey Results
	Detailed requirements for this interface will be based on the interface specification provided by the TRANSCOM RA web Owner.
	H

	I-005-001
	The ISN shall accept data from the existing TRANSCOM RA web system in a format currently supported by the TRANSCOM RA web system.
	Survey Results
	This interface will be defined in the ISN/TRANSCOM RA web Interface Design Description (IDD).
	H

	I-006

 SEQ MinRqmt \h \r 0 
	The ISN shall support an interface to the RITIS system using the RITIS interface design specification.
	I-95 CC
	Detailed requirements for this interface will be based on the interface specification provided by the RITIS Owner.
	H

	I-006-001
	The ISN shall accept data from the existing RITIS system in a format currently supported by the RITIS system.
	I-95 CC
	This interface will be defined in the ISN/RITIS IDD.
	H

	I-007

 SEQ MinRqmt \h \r 0 
	The ISN shall support an interface to the I-95 CC vehicle probe system.
	I-95 CC
	Detailed requirements for this interface will be based on the interface specification provided by the I-95 CC vehicle probe system development team.
	H

	I-007-001
	The ISN shall accept data from the I-95 CC vehicle probe system in a standard publishing format.
	I-95 CC
	The I-95 CC vehicle probe system interface is undefined; it is assumed that it will publish its information using the SAE J2354 and MS/ETMCC message sets.
	H

	I-007-002
	The ISN shall be able to receive information based on road segments from the I-95 CC vehicle probe system.
	I-95 CC
	The I-95 CC vehicle probe system interface is undefined; it is assumed that it will be able to publish this type of information. At a minimum, it is assumed that the I-95 CC vehicle probe system will be able to publish travel times by road segment.
	H


3.5
Performance Requirements
The requirements in this section specify static and dynamic capacity for the number of connections, amount of data, transaction speeds, and other performance-related factors.

	ID SEQ MajRqmt \h \r 0 
	Requirement 
	Source
	Comment
	Criticality

	P-001

 SEQ MinRqmt \h \r 0 
	The ISN shall make data available to users within 10 seconds of being received.
	ConOps § 2.1
	
	H

	P-002

 SEQ MinRqmt \h \r 0 
	The ISN shall check for new data from each contributing agency every 60 seconds.
	ConOps § 2.1

MHI
	The ISN shall collect information in real-time.
	H

	P-003

 SEQ MinRqmt \h \r 0 
	The ISN shall respond to each data request from external systems within 10 seconds.
	ConOps § 2.1

MHI
	The ISN shall present information in real-time.
	H

	P-004

 SEQ MinRqmt \h \r 0 
	The ISN shall support a minimum of 1,000,000 active traffic-related data items.
	MHI
	This quantity may need to be modified based on stakeholder response.
	M

	P-005

 SEQ MinRqmt \h \r 0 
	The ISN shall be able to store authentication and access privilege information for a minimum of 1000 user accounts.
	MHI
	This quantity may need to be modified based on stakeholder response.
	H


3.6
Quality Characteristics
The requirements in this section address the general quality, usability, extensibility, flexibility, and maintainability of the ISN.
	ID SEQ MajRqmt \h \r 0 
	Requirement 
	Source
	Comment
	Criticality

	Q-001

 SEQ MinRqmt \h \r 0 
	The ISN shall not degrade the usefulness of the information received from member agencies.
	ConOps § 4.2
	This will be demonstrated by verifying that the system publishes the same data it receives.
	H


3.7
Security Requirements

The requirements in this section address the security governing access to the ISN and its data.

	ID SEQ MajRqmt \h \r 0 
	Requirement 
	Source
	Comment
	Criticality

	S-001

 SEQ MinRqmt \h \r 0 
	The ISN shall collect data from member agencies that have been identified as data contributors by a system administrator.
	ConOps § 3.2.2
	Data should only be accepted from approved sources.
	H

	S-002

 SEQ MinRqmt \h \r 0 
	The ISN shall permit only system administrators to configure member agency information.
	ConOps § 3.2.4
Arc. § 3.4
	
	H

	S-002-001
	The ISN security shall permit only system administrators to add member agency information.
	ConOps § 3.2.4
Arc. § 3.4
	
	H

	S-002-002
	The ISN security shall permit only system administrators to modify member agency information.
	ConOps § 3.2.4
Arc. § 3.4
	
	H

	S-002-003
	The ISN security shall permit only system administrators to delete member agency information.
	ConOps § 3.2.4
Arc. § 3.4
	
	H

	S-003

 SEQ MinRqmt \h \r 0 
	The ISN shall publish traffic-related information to member agencies.
	ConOps § 3.2.1
	
	H

	S-003-001
	The ISN security shall restrict access to the data within the ISN to member agencies only.
	ConOps § 3.2.2
	
	H

	S-003-002
	The ISN security shall restrict publication of alerts to member agencies only.
	ConOps § 3.2.2
	
	H

	S-003-003
	The ISN security shall restrict publication of traffic-related information to member agencies only.
	ConOps § 3.2.2
	
	H

	S-004

 SEQ MinRqmt \h \r 0 
	The ISN shall not allow a system administrator to delete all of the system administrator users.
	MHI
	This provides lockout security.
	L


3.8
Training/Documentation Requirements

This section lists requirements for training, system documentation, system help files, and other documents and features required for users to operate and maintain the ISN.
	ID SEQ MajRqmt \h \r 0 
	Requirement 
	Source
	Comment
	Criticality

	T-001

 SEQ MinRqmt \h \r 0 
	The ISN shall have documentation for system administration.
	ConOps § 3.2.8
	
	H

	T-001-001 SEQ MinRqmt \h \r 0 
	The ISN guide for system administrators shall document the applications, procedures, and methodologies required to administer, configure, and maintain the ISN components.
	ConOps § 3.2.8
	
	H

	T-002

 SEQ MinRqmt \h \r 0 
	The ISN shall have documentation for the applications, procedures, and methodologies for contributing data to the ISN.
	ConOps § 3.2.8
	
	H

	T-002-001 SEQ MinRqmt \h \r 0 
	The ISN shall have documentation for the procedures and methodologies for retrieving data from the ISN programmatically.
	ConOps § 3.2.8
	
	H

	T-002-002 SEQ MinRqmt \h \r 0 
	The ISN shall have documentation for the procedures and methodologies for using the traffic information browser.
	ConOps § 3.2.8
	
	H

	T-002-003
	The ISN shall have documentation for the procedures and methodologies for pushing data to the ISN programmatically
	MHI
I-95 CC
	
	H


3.9
External Requirements
This section includes requirements that are external to the system, including policies and procedures to support the implementation, operations, training, and institutional requirements to support the ISN. These requirements are not testable and are the responsibility of the I-95 CC.
	ID SEQ MajRqmt \h \r 0 
	Requirement 
	Source
	Comment
	Criticality

	X-001

 SEQ MinRqmt \h \r 0 
	The ISN operation shall be governed by policies to make it coherent and cohesive.
	ConOps § 1.3
	
	H

	X-001-001
	An ISN administrative body shall be established.
	ConOps § 3.2.7
	The ISN administrative body will perform the duties of a configuration control board.
	H

	X-001-002
	I-95 CC shall establish policies and procedures for administration and maintenance of the ISN.
	ConOps § 3.2.7

ConOps § 3.3.1

ConOps § 4.2
	Maintenance is recommended to be 24/7 as the number of agencies relying on the information increases.
	H

	X-001-003
	I-95 CC shall establish administrative policies and procedures governing ISN standards, access, and behavior.
	ConOps § 3.3.1
	Data sharing agreements must be decided upon before any agency contributes their information.
	H

	X-002

 SEQ MinRqmt \h \r 0 
	Member agencies shall establish/update interagency agreements to clarify areas of overlapping or joint responsibility.
	ConOps § 4.2
	
	H

	X-002-001
	Each member agency shall have policies for publishing information to the ISN.
	ConOps § 3.2.7

ConOps § 3.3.2
	
	M

	X-002-002
	Each member agency shall have policies for using information published by the ISN.
	ConOps § 3.2.7

ConOps § 3.3.2
	
	M

	X-003

 SEQ MinRqmt \h \r 0 
	The I-95 CC shall provide ongoing resources to support oversight of ISN participation and operation, hosting of ISN core services, and administration of the ISN registry of member agencies.
	ConOps § 6.2
	
	H

	X-003-001
	The I-95 CC shall promote ongoing training for personnel at subscribing agencies.
	ConOps § 3.2.8
	
	M

	X-003-002
	The I-95 CC shall promote ongoing training for system administrators.
	ConOps § 3.2.8
	
	M

	X-003-003
	The I-95 CC shall be responsible for all hardware, software, COTS, licenses, communication, power, integration, testing, housing equipment, and ongoing operations and maintenance support costs for the ISN.
	MHI

I-95 CC
	
	H

	X-004

 SEQ MinRqmt \h \r 0 
	The I-95 CC shall form an ISN Technical Oversight Working Group.
	ConOps § 4.3.4
	
	H

	X-004-001
	The ISN Technical Oversight Working Group shall oversee the technical focus of the ISN.
	ConOps § 4.3.4
	
	H

	X-004-002
	The ISN Technical Oversight Working Group shall conduct periodic performance evaluations of the ISN.
	ConOps § 4.3.4
	
	H

	X-004-003
	The ISN Technical Oversight Working Group shall conduct periodic audits of the ISN services.
	ConOps § 4.3.4
	
	H

	X-004-004
	The ISN Technical Oversight Working Group shall establish redundancy and disaster recovery plans for the ISN.
	MHI

I-95 CC
	
	M

	X-005

 SEQ MinRqmt \h \r 0 
	The I-95 CC shall allocate funding to support the ISN.
	ConOps § 4.2
	
	H

	X-006

 SEQ MinRqmt \h \r 0 
	The I-95 CC shall allocate facilities to house ISN hardware.
	ConOps § 4.2
	
	H

	X-007
	Testing of the ISN with live systems shall not interfere with the target system’s normal operations.
	MHI

I-95 CC
	
	H

	X-007-001
	Target system administrators shall be notified two weeks in advance as to when testing will begin.
	MHI

I-95 CC
	
	H

	X-007-002
	Target system testing shall be performed during the target system’s off-peak operational periods.
	MHI

I-95 CC
	
	H


APPENDIX A -  Definitions, Acronyms, and Abbreviations

The following table provides the definitions of all terms, acronyms, and abbreviations required to properly interpret this document.

	Term
	Definition

	511®
	A voice-based traveler information system.

	Alert
	A summary of a traffic-related item, analogous to a headline, which is pushed to a subscribing system.

	AMBER
	America’s Missing: Broadcast Emergency Response

	ATIS
	Advanced Traveler Information System

	ConOps
	Concept of Operations

	Contributing Agency
	A member agency which provides traffic-related information to the ISN.

	DOT
	Department of Transportation

	ECMA
	Ecma International, formerly known as European Computer Manufacturers Association

	End-user
	An entity at a subscribing agency that queries, retrieves, reads, or uses traffic-related information from the ISN. An end-user in this context might be an automated program or even a person.

	HAZMAT
	Hazardous Material

	HTML
	Hypertext Markup Language

	HTTP
	Hypertext Transfer Protocol

	HTTPS
	Hypertext Transfer Protocol – Secure

	I-95 CC
	I-95 Corridor Coalition

	ID
	Identifier

	IDD
	Interface Design Description

	IEEE
	Institute of Electrical and Electronics Engineers

	IEN
	Information Exchange Network

	ISN
	Information Systems Network

	ITE
	Institute of Transportation Engineers

	ITS
	Intelligent Transportation System

	LRMS
	Location Referencing Message Specification

	Member Agency
	An agency which has agreed to participate in the ISN.

	MS/ETMCC
	Message Set for External Traffic Management Center Communication

	RITIS
	Regional Integrated Transportation Information System

	SAE
	Society of Automotive Engineers

	Subscribing Agency
	A member agency which uses traffic-related information published by the ISN.

	TCP/IP
	Transmission Control Protocol/Internet Protocol

	TM
	Traffic Management

	TMC
	Traffic Management Center or Transportation Management Center 

	TMDD
	Transportation Management Data Dictionary

	TRANSCOM
	Transportation Operations Coordinating Committee. TRANSCOM is a coalition of 16 transportation and public safety agencies in the New York - New Jersey - Connecticut metropolitan region.

	TRANSCOM RA web
	TRANSCOM Regional Architecture web

	XML
	eXtensible Markup Language


APPENDIX B -  SAE J2354 EventInformation Elements

The ISN shall be capable of storing the following data elements for each traffic event or incident item received from contributing agencies:
	ID SEQ MajRqmt \h \r 1  SEQ MinRqmt \h \r 0 
	Element
	Description

	D-001-001-1
	id
	Unique identifier

	D-001-001-2
	reference
	Reference identifier

	D-001-001-3
	issuingAgency
	Name of reporting agency

	D-001-001-4
	updateTime
	Date/timestamp indicating when the item was updated by the issuing agency

	D-001-001-5
	location
	Geographic location description

	D-001-001-6
	isForecast
	Indicate whether the date/timestamps are forecasted or absolute

	D-001-001-7
	coverageTime
	Date/timestamp indicating the coverage time

	D-001-001-8
	forecastExpires
	Date/timestamp indicating the forecasted expiration time

	D-001-001-9
	typeEvent
	Type of traffic event

	D-001-001-10
	severity
	Severity

	D-001-001-11
	status
	Status

	D-001-001-12
	cause
	Cause

	D-001-001-13
	description
	Description

	D-001-001-14
	advice
	Advice

	D-001-001-15
	affectedLane
	Lanes affected and direction(s) of travel impacted

	D-001-001-16
	vehiclesInvolvedCount
	Number of vehicles involved

	D-001-001-17
	types
	Types of vehicles involved 

	D-001-001-18
	injuries
	Number of injuries

	D-001-001-19
	startTime
	Date/timestamp indicating the start time

	D-001-001-20
	clearTime
	Date/timestamp indicating the ending time

	D-001-001-21
	repeatTimes
	Repeating times for traffic events which recur over a period of days

	D-001-001-22
	furtherData
	URL for further information


APPENDIX C -  SAE J2354 LinkTrafficInformation Elements

The ISN shall be capable of storing the following data elements for each traffic condition item received from contributing agencies:
	ID SEQ MajRqmt \h \r 2  SEQ MinRqmt \h \r 0 
	Element
	Description

	D-002-001-1
	id
	Unique identifier

	D-002-001-2
	reference
	Reference identifier

	D-002-001-3
	issuingAgency
	Name of reporting agency

	D-002-001-4
	updateTime
	Date/timestamp indicating when the item was updated by the issuing agency

	D-002-001-5
	location
	Geographic location description

	D-002-001-6
	isForecast
	Indicate whether the date/timestamps are forecasted or absolute

	D-002-001-7
	coverageTime
	Date/timestamp indicating the coverage time

	D-002-001-8
	forecastExpires
	Date/timestamp indicating the forecasted expiration time

	D-002-001-9
	capacity
	Link capacity expressed as the maximum capacity in vehicles per hour for each referenced link

	D-002-001-10
	delay
	Calculated delay in seconds (additional time it will take above that recorded during free flow conditions) for vehicles driving along each referenced link

	D-002-001-11
	density
	Link density expressed as the vehicle concentration per kilometer of the link for each referenced link

	D-002-001-12
	lanesMinimumNumber
	Minimum number of lanes for each referenced link

	D-002-001-13
	lanesNumberOpen
	Minimum number of open lanes for each referenced link

	D-002-001-14
	length
	Link length for each referenced link from beginning node to ending node in meters

	D-002-001-15
	levelOfService
	Link level of service for each referenced link

	D-002-001-16
	medianType
	Link median type for each referenced link

	D-002-001-17
	name
	Link name for each referenced link

	D-002-001-18
	occupancy
	Percent occupancy measured for each referenced link

	D-002-001-19
	pavementType
	Pavement type for each referenced link.

	D-002-001-20
	restrictionAxleCount
	Maximum axle count per vehicle for each referenced link

	D-002-001-21
	restrictionAxleWeight
	Maximum axle weight for each referenced link

	D-002-001-22
	restrictionClass
	Restriction classification for each referenced link

	D-002-001-23
	restrictionHeight
	Maximum vehicle height in centimeters for each referenced link

	D-002-001-24
	restrictionLength
	Maximum vehicle length in centimeters for each referenced link

	D-002-001-25
	restrictionWeight
	Maximum vehicle weight in kilograms for each referenced link

	D-002-001-26
	restrictionWidth
	Maximum vehicle width in centimeters for each referenced link

	D-002-001-27
	roadNumber
	County, State, or Federal route numbers with any associated alphabetic designators for each referenced link

	D-002-001-28
	shoulderWidthLeft
	Left shoulder width in centimeters for each referenced link

	D-002-001-29
	shoulderWidthRight
	Right shoulder width in centimeters for each referenced link

	D-002-001-30
	speed
	Average vehicular speed in kilometers per hour for each referenced link 

	D-002-001-31
	speedLimit
	Posted or legal speed limit for automobiles in kilometers per hour for each referenced link

	D-002-001-32
	linkStatus
	Link status for each referenced link

	D-002-001-33
	surfaceConditions
	Surface conditions for each referenced link

	D-002-001-34
	travelTime
	Travel time in seconds for each referenced link

	D-002-001-35
	truckSpeedLimit
	Posted or legal speed limit for trucks in kilometers per hour for each referenced link

	D-002-001-36
	nodeDelay
	Travel delays in seconds

	D-002-001-37
	nodeLinksNum
	Number of roadway links beginning or ending at each link node

	D-002-001-38
	nodeName
	Name of the roadway intersection as used for identification of a link node

	D-002-001-39
	nodeStatus
	Status of each roadway intersection

	D-002-001-40
	owner
	Ownership for each referenced link

	D-002-001-41
	jurisdiction
	Name of the law enforcement agency with authority over the referenced link

	D-002-001-42
	affectedLanes
	Lanes affected and direction(s) of travel impacted for each referenced traffic condition reported


APPENDIX D -  SAE J2354 WeatherInformation Elements

The ISN shall be capable of storing the following data elements for each weather condition item received from contributing agencies:
	ID SEQ MajRqmt \h \r 3  SEQ MinRqmt \h \r 0 
	Element
	Description

	D-003-001-1
	id
	Unique identifier

	D-003-001-2
	reference
	Reference identifier

	D-003-001-3
	issuingAgency
	Name of reporting agency

	D-003-001-4
	updateTime
	Date/timestamp indicating when the item was updated by the issuing agency

	D-003-001-5
	location
	Geographic location description

	D-003-001-6
	altLocType
	Alternate location data

	D-003-001-7
	elevationsAbove
	Indicate whether the information reported applies to elevations above the given elevation

	D-003-001-8
	elevationsBelow
	Indicate whether the information reported applies to elevations below the given elevation

	D-003-001-9
	isForecast
	Indicate whether the date/timestamps are forecasted or absolute

	D-003-001-10
	coverageTime
	Date/timestamp indicating the coverage time

	D-003-001-11
	forecastExpires
	Date/timestamp indicating the forecasted expiration time

	D-003-001-12
	tempSummary
	Temperature summary

	D-003-001-13
	tempQualifiers
	Temperature qualifier

	D-003-001-14
	highTemp
	High temperature in tenths of degree Celsius

	D-003-001-15
	lowTemp
	Low temperature in tenths of degree Celsius

	D-003-001-16
	currTemp
	Current temperature in tenths of degree Celsius

	D-003-001-17
	conditions
	Weather conditions

	D-003-001-18
	sunriseTime
	Sunrise time

	D-003-001-19
	sunsetTime
	Sunset time

	D-003-001-20
	skyConditions
	Sky conditions

	D-003-001-21
	cloudPercent
	Amount of cloud cover

	D-003-001-22
	visibilityLevel
	Visibility level

	D-003-001-23
	visibilityQualifier
	Visibility qualifier

	D-003-001-24
	visibility
	Surface visibility in tenths of a meter

	D-003-001-25
	windsType
	Type of winds

	D-003-001-26
	windDirection
	Wind direction

	D-003-001-27
	windAngle
	Wind angle in degrees

	D-003-001-28
	windSpeed
	Wind speed in tenths of meters per second

	D-003-001-29
	windGustSpeed
	Wind gust speed in tenths of meters per second

	D-003-001-30
	precipitationProbability
	Precipitation probability

	D-003-001-31
	precipitation
	Precipitation type

	D-003-001-32
	humidity
	Relative humidity in percent

	D-003-001-33
	snowDepth
	Current depth of unpacked snow in centimeters

	D-003-001-34
	snowPack
	Current depth of packed snow in centimeters

	D-003-001-35
	snowFall
	Snowfall accumulation rate in 10-7 meters per second

	D-003-001-36
	snowOffRoad
	Depth of snow in centimeters on representative areas other than the highway pavement

	D-003-001-37
	iceThickness
	Thickness of ice in millimeters

	D-003-001-38
	blackIce
	Indication of the amount of black ice on the roadway

	D-003-001-39
	freezePoint
	Temperature at which the existing solution on the roadway will freeze, in tenths of degrees Celsius

	D-003-001-40
	rain24hrs
	Total water equivalent precipitation over the 24 hours preceding the observation in tenths of kilograms per square meter

	D-003-001-41
	rain1Hr
	Total water equivalent precipitation over the hour preceding the observation in tenths of kilograms per square meter

	D-003-001-42
	rainRate
	Rainfall, or water equivalent of snow, rate in tenths of grams per square meter per second

	D-003-001-43
	precipSituation
	Weather situation in terms of precipitation

	D-003-001-44
	precipYesNo
	Indication that moisture has been detected by the sensor

	D-003-001-45
	waterDepth
	Depth of the water in centimeters

	D-003-001-46
	surfaceWaterDepth
	Current depth of water on the surface of the roadway measured in millimeters

	D-003-001-47
	precipStart
	Date/timestamp at which the precipitation started

	D-003-001-48
	precipEnd
	Date/timestamp at which the precipitation ended

	D-003-001-49
	smogAlert
	Smog alert indicator

	D-003-001-50
	airQualityIndex
	Air quality index

	D-003-001-51
	carbonMonoxide
	Concentration of carbon monoxide in the air, measured in parts per million

	D-003-001-52
	carbonDioxide
	Concentration of carbon dioxide in the air, measured in parts per billion

	D-003-001-53
	hydroCarbon
	Concentration of hydrocarbon in the air, measured in parts per million

	D-003-001-54
	sulfurDioxide
	Concentration of sulfur dioxide in the air, measured in parts per billion

	D-003-001-55
	nitricOxide
	Concentration of nitrous oxide in the air, measured in parts per million

	D-003-001-56
	nitrousDioxide
	Concentration of nitrogen dioxide in the air, measured in parts per billion

	D-003-001-57
	particulate
	Concentration of small particulate matter of 10 micrograms per cubic meter micrometers or less in diameter in the air, measured in parts per million micrograms per cubic meter

	D-003-001-58
	ozone
	Concentration of ozone in the air, measured in parts per one hundred billion

	D-003-001-59
	uvLevel
	Ultraviolet index

	D-003-001-60
	airQuality
	Air quality

	D-003-001-61
	airQualifier
	Air quality qualifier

	D-003-001-62
	levelOfService
	Qualitative measure describing operational conditions within a traffic stream

	D-003-001-63
	status
	Weather-related road closure status

	D-003-001-64
	drivingRestrictions
	Weather-related driving restrictions

	D-003-001-65
	drivingIndex
	Weather-related driving conditions

	D-003-001-66
	medianType
	Type of median

	D-003-001-67
	mobileFriction
	Measured coefficient of friction in percent

	D-003-001-68
	pavementConditions
	Pavement conditions

	D-003-001-69
	pavementTemperature
	Current pavement temperature 2-10 centimeters below the pavement surface in tenths of degrees Celsius

	D-003-001-70
	surfaceTemperature
	Current pavement surface temperature in tenths of degrees Celsius

	D-003-001-71
	surfaceSalinity
	Pavement salinity in parts per one hundred thousand

	D-003-001-72
	pavementType
	Pavement type

	D-003-001-73
	treatmentForm
	Condition of the treatment being applied to the road

	D-003-001-74
	treatmentType
	Type of treatment being applied to the road

	D-003-001-75
	treatmentAmount
	Quantity of the treatment being applied in kilograms per lane kilometer

	D-003-001-76
	treatmentWidth
	Width of the spread of treatment in meters

	D-003-001-77
	pressure
	Force per unit area exerted by the atmosphere in tenths of millibars (a.k.a. tenths of hectopascals)

	D-003-001-78
	solarRate
	Direct solar radiation integrated over the 24 hours preceding the observation in Joules, per square meter

	D-003-001-79
	dewPoint
	Dewpoint temperature in tenths of degrees Celsius


APPENDIX E -  TMDD ContactDetails Elements

The ISN shall be capable of storing the following data elements for each member agency:
	ID SEQ MajRqmt \h \r 1  SEQ MinRqmt \h \r 0 
	Element
	Description

	D-009-001-1
	contact-id
	Contact-identifier

	D-009-001-2
	person-name
	Contact-person-name

	D-009-001-3
	person-title
	Contact-person-title

	D-009-001-4
	phone-number
	Contact-phone-number

	D-009-001-5
	phone-alternate
	Contact-phone-alternate

	D-009-001-6
	mobile-number
	Contact-mobile-phone-number

	D-009-001-7
	fax-number
	Contact-phone-fax

	D-009-001-8
	pager-id
	Contact-pager-identifier

	D-009-001-9
	pager-number
	Contact-pager-number

	D-009-001-10
	email-address
	Contact-email-address

	D-009-001-11
	radio-unit
	Contact-radio-unit-identifier

	D-009-001-12
	address-line1
	Contact-mailing-address-line1

	D-009-001-13
	address-line2
	Contact-mailing-address-line2

	D-009-001-14
	city
	Contact-mailing-address-city

	D-009-001-15
	state
	Contact-mailing-address-state

	D-009-001-16
	zip-code
	Contact-mailing-address-zip

	D-009-001-17
	country
	Contact-mailing-address-country
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This report was produced by the I-95 Corridor Coalition. The I�95 Corridor Coalition is a partnership of state departments of transportation, regional and local transportation agencies, toll authorities, and related organizations, including law enforcement, port, transit, and rail organizations, from Maine to Florida, with affiliate members in Canada. Additional information on the Coalition, including other project reports, can be found on the Coalition’s web site at http://www.i95coalition.org.











� It is acknowledged that the archiving of ISN data is an important feature. However, it has been generally accepted that data archiving will occur external to the ISN. At the time of publication of this document it is uncertain where the archiving capability will reside.





