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1 PROJECT UNDERSTANDING
1.1 Background

The ISN project is examining Coalition member agency needs for the automated electronic sharing of relevant, appropriate real-time information in two application areas:

· Long-distance traveler information systems; and

· Transportation management and operations during major incidents, emergencies and disasters.

The goal is to make information readily accessible to Coalition members from other adjacent or more geographically-remote agency legacy systems, as appropriate. Coalition members subscribing to this real-time information can then use it in their decision-making processes or as input to their own systems. It is anticipated that the ultimate beneficiary of the information will be the long-distance traveler. However, since the general public will not directly subscribe to the ISN, the real-time information will be selected and manipulated by public agencies. While the public agencies may use the information derived through ISN for any purpose they desire, the focus of the ISN development effort is on providing information that relates to the larger scale incidents and events that affect regional travel, rather than providing input to local, routine traffic or incident management efforts.

Information that will be accessible to Coalition members through the ISN will comprise data accessible through automated interfaces to other member-agencies’ legacy traffic management systems, traveler information systems, and regional information exchange systems, such as the Coalition’s IEN, the TRANSCOM Regional Architecture, CARS, RIMIS to be developed in the Delaware Valley Region, and the CAPCom system to be developed in the Washington, D.C. region. The scope of the ISN is Corridor-wide.

The ISN project is following a system engineering approach. This provides a disciplined and rigorous process in which a viable concept for the ISN is developed, followed by the development of requirements, an architecture, and detailed design prior to building and deploying an ISN solution. Overall this approach ensures that the needs of the system users are fully explored and documented before any investment is made in software development and hardware procurement.
To reach the ultimate goal of deploying an initial ISN system, however, the work has so far proceeded through a series of individually funded projects. These are summarized in Table 1 below. The purpose of this document is to provide a framework through which each of the individual projects and the tasks within them can be demonstrated to contribute to the overall ISN goals, and, in particular, to be accomplished by a milestone date of March 2007.
Table 1 – Activities Summary

	Project
	Code
	Brief Summary
	Budget
	Remaining

	Information Systems Architecture
	1-10-1F
	Provided Concept of Operations and Architecture Description for ISN - COMPLETED
	$230K
	$0

	ISN Outreach, Policies & Proc
	1-10-1S
	Providing analysis and support on Coalition system development and operations policies relative to ISN, and conduct outreach on ISN to members
	$55K
	$36K

	IEN User Group
	3-12-1R
	Providing analysis and support to Coalition staff regarding the ongoing development of web-IEN
	$40K
	$27K

	ISN Ph. 2 Design/Op Options
	4-13-1F
	Providing further ISN system development including High-Level Requirements Specification and High-Level Design
	$125K
	$73K

	ISN Ph. 3A Design & Int. Deploy
	Not yet allocated to MHI
	Providing for the development of detailed requirements and detailed cost estimates for development, implementation, and O&M
	$180k
	$180k

	ISN Ph. 3B Design & Int. Deploy contd.
	Approval status unknown
	Providing for detailed design and initial development of the ISN
	$250k requested
	N/A


Table 2 below presents a recasting of the tasks from within the individual active and funded ISN projects. This illustrates the parallel nature of several tasks; the opportunities to combine activities; and, moving down the table, the overall order in which the individual tasks will be completed.
Table 2 – Recasting of ISN Development Tasks

	Project
	ISN Outreach, Policies and Procedures
	IEN Technical Support
	ISN Preliminary Requirements Definition
	ISN Detailed Requirements

	
	1-10-1S
	3-12-1R
	4-13-1F
	Y14A approved funds (NEW)

	Tasks
	Coalition White Paper on Info Mgmt Policies
	
	
	

	
	IEN User Survey and ISN User Survey
	
	

	
	Ongoing Outreach -Annual Meeting; additional §1201 activities
	
	Requirements from Applicable ITS Standards and Message Sets
	Requirements for Data Exchange and Archiving

	
	
	
	High-Level Requirements

· Functional

· Performance

· Constraints
	Requirements for Coalition Member System Interfaces

	
	Development and Operations Cost Assessments
	
	High-Level Design and (Revised) High-Level Architecture
	

	
	
	
	Assessment of Systems’ Ability to Meet Requirements 
	

	
	
	
	
	Detailed Requirements


1.2 Objectives

The Integrated System Development Plan has the following objectives:

· In conjunction with other Coalition initiatives, to identify viable long-term strategies for the deployment, administration, operation, and maintenance of the ISN. 
· To develop preliminary functional requirements for the ISN that describe what the ISN needs to do to enable the electronic sharing of relevant, appropriate real-time information to support long-distance traveler information systems and transportation management and operations during major incidents, emergencies and disasters; 

· To assess the role of existing information sharing systems in the development and deployment of the ISN;

2 Technical approach
This Integrated System Development Plan for the ISN describes tasks to be performed in enabling the Coalition to: plan for the management and operation of ISN; develop the system according to the Systems Engineering Life Cycle up through detailed requirements; and determine the fit and interfaces with existing Coalition-member systems. The Integrated System Development Plan consists of the following tasks.

2.1 ISN Outreach, Policies, and Procedures
2.1.1 Develop Policies for System Development, Deployment, and Operations

Description: The ISN and other Coalition-wide system development efforts all share the need to address a common set of policies for their development, deployment, and operations. For example, once it is deployed, the ISN will require administrative, operational, and maintenance support, as well as a set of operating “rules.” 

Working with the Coalition staff and other Coalition contractors, we will develop input to a report on the options for these activities. Issues to be addressed in this report will include:

· Use of Coalition funding for both the short- and long-term development and deployment of the ISN, including consideration of subscription fees by all or certain classes of subscriber;

· Use of Coalition funding for future operations and maintenance, including hardware and software purchase and replacement in a large-scale ISN deployment;

· Determination of the options for which entity will have formal legal ownership of the ISN;

· Determination of the options for which entity will have management responsibility of the ISN once the development phases are complete, especially with respect to the future expansion of the ISN;

· Operational support for the ISN from the Coalition, a Coalition agency member, or a private entity, and appropriate contracting mechanisms in the latter cases, including warranties and indemnification;

· Membership requirements, such as which groups and agencies can be either data providers or data subscribers to the ISN;

· The need for data sharing agreements, and the content of such agreements;

· Data quality requirements, such as establishing policies on minimum data quality and timeliness of data delivered to the ISN;

· Development of policies and procedures relating to data privacy; confidentiality; and data use. In particular, the ISN will rely on information provided by other systems that may be subject to their own privacy, confidentiality, and licensing agreements;

· Development of policies and procedures relating to access and security. In particular, since the ISN will ultimately be open to a large number of subscribers, including private entities, how will the Coalition protect the system from misuse and damage;

· Assessment of issues relating to intellectual property rights, especially if the system is developed and operated by a third party. 

This is a preliminary list of issues that will be investigated in this task. Other issues may emerge in discussions with the ISN Project Team and other I-95 teams, including sites selected for initial deployment. Findings will be used in the continuing development and deployment of the ISN.

Input from Coalition: Existing Coalition policies.
Deliverable(s): Participation in meeting(s) developing policies; draft white paper sections as assigned by team.
2.1.2 Ongoing ISN Outreach to Members
Description: This task provides support for outreach as needed to represent the ISN project and receive feedback from Coalition stakeholders. It is anticipated that outreach will be needed at the Coalition’s Annual Meeting, at other Program Track Committee meeting(s), and potentially at additional meetings relating to §1201 initiatives. It is envisioned that outreach will be conducted in coordination with the regularly scheduled meetings of these groups where possible. Schedules for the outreach efforts will be coordinated with appropriate Coalition staff members and Program Track leadership.
Such meetings may require specific outreach materials. If needed, this task will develop the outreach materials (e.g., presentations, brief project descriptions, ISN highlights, etc.) for the various outreach meetings. The outreach materials may include the following:

· PowerPoint presentations covering the ISN background, purpose, approach, progress, and planned future activities; and
· Mock-ups or demonstrations of ISN capabilities.

Input from Coalition: Meeting requests and travel authorizations.
Deliverable(s): Poster presentation at Annual Meeting; attendance at other meetings as requested.
2.1.3 Provide Cost Estimates for System Development and Operations

Description: After the system functional requirements have been developed and approved by the Project Team, an analysis of the full ISN life cycle costs will be performed. The analysis will discuss the development, deployment, and support costs of the system based on policies developed in an earlier task. The development of detailed cost estimates for each custom interface required for the initial ISN deployment and for the development of the generalized interface specification will be conducted in a later task described below.
Input from Coalition: Completed and approved Coalition policies on system development and operations support.
Deliverable(s): Draft and final white paper on ISN life cycle cost analysis.
2.2 IEN Technical Support and Surveys
2.2.1 Perform Survey of IEN and ISN User Data Needs and Interfaces

Description: Although substantial discussion of the need for the ISN has taken place among the members of the ISN Project Team and the Coalition leadership, the determination of user needs and understanding of interfaces with which ISN is intended to work must include information directly from technical personnel in the member agencies. This task creates, distributes, and processes feedback on the ISN concept from member agencies through a survey of stakeholders in those agencies.
This task also supports a survey of IEN stakeholders (to be identified by the Coalition) to determine what services those stakeholders desire to be provided by TRANSCOM, as operator of the existing IEN. The survey will look at both the information content and the interfaces for those services.

Input from Coalition: Contact lists for distribution of the surveys; prior Coalition “data needs” surveys and survey results.
Deliverable(s): Memorandum describing survey methods and results.
2.3 ISN Preliminary Requirements Definition
Phase 2 of the ISN project focuses on the development of high-level requirements for the ISN. These requirements will be developed to an extent that will allow existing information sharing systems in the Corridor to be assessed as candidate ISN solutions. Phase 2 comprises the following set of tasks.

2.3.1 Identify Requirements from Applicable ITS Standards
Description: This task identifies the ITS standards and message sets applicable to the ISN and specifies the manner and extent to which the ISN will conform to those standards. Candidate standards were identified in the System Architecture Description and are listed in Table 2.1 below.
Table 3 – Potential Standards for Application to the ISN Development
	Standard
	Description

	CAP
	Common Alerting Protocol – Version 1.0 available at: http://www.oasis-open.org/specs/index.php 

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

	IEEE P1512.1
	Standard for Traffic Incident Management Message Sets for Use by EMCs

	IEEE P1512.2
	Standard for Public Safety IMMS for use by EMCs

	IEEE P1512.3
	Standard for Hazardous Material IMMS for use by EMCs

	IEEE P1512-2000
	Standard for Common Incident Management Message Sets (IMMS) for use by EMCs

	ITE TM 1.03
	Standard for Functional Level Traffic Management Data Dictionary (TMDD)

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

	ITE TS 3.TM
	TCIP Traffic Management (TM) Business Area Standard

	NTCIP 1301
	NTCIP Weather Reports Message Set for ESS

	NTCIP 1401
	TCIP Standard on Common Public Transportation (CPT) Objects

	NTCIP 1402
	TCIP - Standard on Incident Management (IM) Objects

	NTCIP 1403
	TCIP - Standard on Passenger Information (PI) Objects

	NTCIP 1404
	TCIP - Standard on Scheduling/Runcutting (SCH) Objects

	NTCIP 1405
	TCIP - Standard on Spatial Representation (SP) Objects

	NTCIP 2202
	NTCIP Transport Profile for Internet (TCP/IP and UDP/IP)

	NTCIP 2303
	NTCIP Application Profile for File Transfer Protocol (FTP)

	NTCIP 2306
	NTCIP XML in ITS Center-to-Center Communications

	SAE J2266
	Location referencing Message Specification (LRMS)

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

	SAE J2354
	Message Set for Advanced Traveler Information System (ATIS)

	SAE J2374
	National Location Referencing Information Report

	SAE J2529
	Rules for Standardizing Street Names and Route IDs

	SAE J2540
	Messages for Handling Strings and Look-Up Tables in ATIS Standards

	SOAP
	Simple Object Access Protocol – Version 1.1 of the specification is available at: http://www.w3.org/tr/soap 

	TMDD
	Traffic Management Data Dictionary (see ITE TM 1.03)

	UDDI
	Universal Description, Discovery, and Integration specification – Version 2.0 available at: http://www.oasis-open.org/specs/index.php 

	WSDL
	Web Service Description Language – Version 1.1 of the WSDL specification is available at: http://www.w3.org/tr/wsdl 

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

	XSLT
	eXtensible Stylesheet Language Transformations – Version 1.0 of the XSLT specification is available at: http://www.w3.org/tr/1999/REC-exlt-19991116.html 


Recommendations on a core set of standards to be used in the early development and deployment of the ISN will be developed as a white paper for review by the ISN Project Team. The recommendations will be based on reviews of the existing standards; the results of the ISN/IEN survey which will reveal existing supported standards in legacy systems; and decisions relating to the selection of the systems to be included in the initial ISN deployment and the standards used by each. The set of supported standards may increase over time as additional legacy systems become data providers or subscribers to the ISN. The results of this task will provide input to the downstream requirements definition and detailed design of the ISN.
Input from Coalition: Any existing Coalition studies and policies on application of standards to Coalition systems.
Deliverable(s): Memorandum (white paper), draft and final versions.

2.3.2 Develop High-Level Functional and Performance Requirements

This task will prepare the high-level functional and performance requirements of the ISN, and consolidate these requirements with those from earlier tasks into an ISN system requirements specification. These high-level requirements will be a list of “shall” statements that fully describe “what” (not “how”) the system must do to meet Coalition member needs. We will use a requirements engineering process to undertake the necessary activities to extract, elicit, define, analyze, verify, validate and manage requirements. 

Developing sound and complete requirements is a crucial step in this project. Effective requirements will limit scope creep, ensure that the ISN is aligned with users’ expectations, and support budget and schedule management. This step will first transform the narrative discussion of needs in the Concept of Operations into a measurable list of functional, performance and organizational requirements that effectively describe the overall operation and constraints of the desired system. 

We will then use the results of the ISN survey and conduct any additional consultations as needed to elaborate the system requirements. These consultations may be conducted with members of the ISN Project Team; the owners of the identified candidate initial deployment systems; and other interested individuals.

We will also review the requirements to verify that they meet the standard for well-formed requirements. Requirements that are vague, open-ended, or unbounded must be constrained and restated, or they cannot be tested when the system is complete. We will also remove or restate requirements that define a solution, not a need. We will also deal with requirements that specify a particular product, or attempt to set detail-level tolerances. In short, we will work to create a requirements set that is well-bounded, but neither over-constrained nor over-specified.
Traceability is a crucial element within the development of requirements. Each high-level requirement will receive a unique ID with a reference to its source. Later, in the detailed requirements definition work, each high-level requirement will receive a reference to the appropriate detailed requirements. Requirements will be traceable through this scheme from the initial concept through to the module, system component, or organizational entity where they are implemented, as well as to the test cases that will evaluate the implementation of the requirement. Changes to the system at any stage of the project can be traced back to determine impacts on the requirements and the analysis in the Concept of Operations.

We will document high-level requirements using a standard template (based on IEEE Std. 1233) for a requirements specification.
Input from Coalition: Participation in generation and review of draft requirements.
Deliverable(s): System Requirements Specification (draft and final versions).
2.3.3 Develop High-Level Design
Description: Work under this task will develop a high-level ISN system design. The high-level design expands the description in the Phase 1 System Architecture Description to identify specific system components, data flows, and interface requirements. The output of this task will be used in developing the detailed requirements. The high-level design will include the development of a revised system architecture description for the ISN.
Input from Coalition: Review of draft deliverable.
Deliverable(s): High-Level Design including System Architecture Description (Revised), draft and final versions.
2.3.4 Assess Existing System Capabilities Relative to Requirements

Description: The purpose of this task is to assess the potential for an existing Coalition-member system to fulfill the objectives and requirements of the ISN. The system requirements generated in other tasks in this plan will be used as the criteria for analysis of the capabilities of the existing Coalition-member systems. Attributes of the candidate systems will be drawn from the system characterizations in a previous task.

Possible output scenarios of this activity will be a recommendation to the ISN Project Team that either:

· An existing software system completely meets the high-level requirements; or

· An existing software system can be modified to meet the high-level requirements; or

· A substantively new system must be developed.

This task will therefore result in a recommended strategy based on either modifications/enhancements to an existing system or development of predominantly new software that provides the most logical, timely, and cost-effective solution to the Coalition. The recommended strategy will be presented to the ISN Project Team for review. 

Input from Coalition: Participation in generation and review of deliverable.
Deliverable(s): Memorandum describing the results of the assessment.

2.4 Development of Detailed System Requirements

2.4.1 Identify Requirements for Data Exchange and Archiving
It has become clear in developing a concept for the ISN that there is a large amount of information that potential data providers could share via the ISN. However, it is important that the ISN continue to focus on its core mission of supporting the information needs of long-distance travelers and the operational needs of agencies during major emergencies and disasters. Therefore, the potential data set should be restricted to a more useful and manageable subset.

This task builds on the feedback received from potential ISN users in the ISN survey to determine the data elements that are of greatest value to future ISN subscribers. The potential ISN users will include members of the ISN Project Team and other targeted individuals who currently use regional information sharing systems or are in the process of developing such systems. Subsequent consultations will be structured to ensure broad geographic representation along the Corridor, and full representation of the anticipated user groups (e.g., those focused on provision of traveler information versus those focused on traffic operations and incident management). 
In particular, it is currently assumed that an initial ISN deployment, as envisioned for Phase 3, will occur in the northern portion of the Corridor. It is assumed that the initial ISN will involve data sharing between the New England Trio system; New York State’s IEN; the Coalition’s IEN/web-RA operated by TRANSCOM; MdSHA’s CHART; and, if available, RIMIS in the Delaware Valley and RITIS in the National Capital Region. Therefore, agency participants in each of these systems will be proactively engaged in defining specific data exchange requirements.

This task will also address any need for archived data services. It is assumed that an output interface for archived data will be defined, but development of a system for data archiving or for the manipulation and analysis of archived data is currently beyond the scope of this project.
This outcome of the task will be a strategy for accommodating the identified data elements in the ISN. The recommended data elements and the development strategy will be presented to the ISN Project Team in the form of a draft white paper for review and approval. A final version of the white paper will be developed based on Project Team members’ comments.
Input from Coalition: None directly; will be based on results of earlier surveys.
Deliverable(s): Memorandum (white paper), draft and final versions.

2.4.2 Identify Requirements for Coalition Member System Interfaces

As noted above, it is assumed that the initial ISN will involve data sharing between the New England Trio system; New York State’s IEN; the Coalition’s IEN/web-RA operated by TRANSCOM; MdSHA’s CHART; and, if available, RIMIS in the Delaware Valley and RITIS in the National Capital Region. Building from information obtained in the survey of Coalition members in a previous task and detailed consultations with the agencies and developers involved with these systems, this task documents the system interfaces between these systems and the ISN. 

Based on that interface documentation, we will develop requirements and detailed cost estimates for the specific custom interfaces to Coalition-member systems participating in the initial ISN deployment. Characteristics of these systems are captured in an earlier task in this plan, and requirements for the ISN are derived from analysis of those characteristics based on the previously identified requirements for data exchange.
This task will also ensure that the selected sites are fully engaged in the requirements and development activities and to create additional ISN champions that can support the advancement of the ISN initiative. The participation of the deployment locations will guide a number of key decisions during the remainder of this project.

Input from Coalition: Assistance as needed in obtaining information about the proposed systems from the owning agencies.

Deliverable(s): Memorandum (white paper), draft and final versions.

2.4.3 Develop Detailed System Requirements

Description: This task more fully expands the requirements and allocates requirements specifically to those components of the system architecture in which they are to be implemented. Requirements categories are the same at the detailed level as in the high-level specification, but include data flow and further detail of interface specifications between system components. Requirements on external interfaces, in this case to existing Coalition-member systems, are described in detail. The detailed requirements provide the basis for the downstream detailed design description and the system test plans.
Input from Coalition: None directly; will be based on earlier tasks.
Deliverable(s): Detailed System Requirements Specification, draft and final versions.
3  budget and schedule
A budget breakdown for this integrated work plan is shown in Table 4, which shows funding from each of the approved (although in the case of the Year 14A funding, not yet allocated) projects. A detailed task schedule is presented in Figure 1 which shows completion of the described tasks in March 2007 to be compatible with future go/no go decisions by the Steering Committee and the approval of funding for subsequent activities.
Table 4 – Integrated Work Plan Budget

	Labor Cat.
	Labor Cat. Rate
	Develop Policies for System Dev./ Deploy/ Ops
	Ongoing ISN Outreach
	Estimate Costs for System Dev./ Deploy/ Ops
	Perform Survey of ISN/IEN Data Needs and Interfaces
	Identify Req. from Appl. ITS Stds.
	Develop High-Level Func. and Perf. Req.
	Develop High-Level Design
	Assess Existing Systems to Meet Reqs.
	Identify Req. for Data Exchange and Archive
	Identify Req. for Coalition Member System Interfaces
	Develop Detailed System Requirements
	Hours
	Cost

	 
	 
	Y10
	Y10
	Y10
	Y12
	Y13
	Y13
	Y13
	Y13
	Y14A
	Y14A
	Y14a
	 
	 

	Senior technical
	$192 
	40
	32
	40
	60
	20
	120
	40
	40
	120
	140
	240
	892
	$171,264 

	Mid-level technical
	$129 
	 
	 
	60
	100
	20
	120
	40
	40
	80
	160
	320
	940
	$121,260 

	Junior technical
	$89 
	 
	 
	
	
	 
	 
	 
	 
	 
	 
	 
	0
	$0 

	Doc support
	$80 
	 
	 
	 
	40
	 
	20
	20
	 
	 
	 
	60
	140
	$11,200 

	Subtotal
	 
	40
	32
	100
	200
	40
	260
	100
	80
	200
	300
	620
	1972
	$303,724 

	Direct Labor
	 
	$7,680 
	$6,144 
	$15,420 
	$27,620 
	$6,420 
	$40,120 
	$14,440 
	$12,840 
	$33,360 
	$47,520 
	$92,160 
	 
	$303,724 

	Direct Exp.
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	$0 

	Travel
	 
	 
	$6,000
	 
	 
	 
	 
	 
	 
	 
	 
	$6,000 
	 
	$12,000 

	TOTAL
	 
	$7,680 
	$12,144 
	$15,420 
	$27,620 
	$6,420 
	$40,120 
	$14,440 
	$12,840 
	$33,360 
	$47,520 
	$98,160 
	1972 
	$315,724 
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