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1 Introduction
1.1 Document Scope

The purpose of this document is to describe the requirement specifications for the Web Services Catalog (WSC).
1.2 Project Background

The Web Services Catalog (WSC) will be a self-contained registry and, as such, it will work independently of other registries, including the Reusable Component Services (RCS).  However, it is the intention of EPA that the web services catalogued in WSC will be discoverable by RCS. The WSC will support the reusability of web services in OEI and for the EPA at large. The WSC will directly support the OEI SOA initiative.  Web services need to be catalogued or registered before they can be discovered. 
· Developers will submit requests for web services to be added or registered in the WSC. A review process will determine if the web services pass the standard of quality, based on source, test results, etc. 

· The WSC will capture and maintain metadata about web services

· The WSC will be machine and human readable

· The system shall be extensible by being able to accommodate additional kinds of services in the future

· The system shall allow associated documentation (e.g., security plans) to be linked to a service
1.3 Related Documentation

N/A
1.4 Principles

Through coordination with various other programs that require IT inventory type information, the WSC effort has established a number of guiding principles to better serve a variety of Agency needs.  These include:

· Agency Web Services should be catalogued in one area for order and ease of search; and

· Web Services should be shared with as many programs as possible to promote standardization and re-use.
1.5 System Architecture

Commercial off the Shelf (COTS) software will be evaluated against the WSC requirements identified in this document. The System Architecture will be defined further once a COTS solution has been selected. The solution should follow any relevant EPA standards and be compatible with and able to integrate with the System of Registries. The solution must have the ability to integrate with or exchange data with existing tools in use at EPA that already store information on web service such as existing UDDI registries and the Geospatial Data Gateway.
1.6 Logical Data Model

See Data Requirements Section.
2 System Description
2.1 Business Objectives

The WSC captures and maintains metadata about web services used by the EPA.  The WSC provides a single point to identify, and locate Agency information about web services.  The WSC supports EPA's SOA initiative.
2.2 Users/Stakeholders

The major internal EPA stakeholders of the WSC include:

· Developers - to search and re-use web services
· Stewards - to load and maintain particular web services

· Managers, including EPA IMO's to oversee and assign responsibility for web services development and/or documentation

· Architects - to view organization's services and to encourage standardization and re-use
To accommodate the needs of internal and external stakeholders, WSC will provide the following user roles and access privileges:

General (Read-only) User: The Read-only user is a basic user in the system that can search, browse, download, and compare items, view audit trail information, and subscribe for updates.

Submitter: A Submitter is a user in the system that creates and updates web service metadata records in the system. The new records or changes to records will not be applied to the official version of the web service metadata record immediately. Additions and updates made by the Submitter will be reviewed by the appropriate Steward and Registrar before being applied to the WSC. A Submitter can also perform every function a General User can perform.

Steward: A Steward is the subject matter expert for a particular web service metadata record in the Web Services Catalog. When a web service metadata record is created or updated, the Steward is notified and must review and work with the Registrar to validate it. A Steward of an administered item can also be the Submitter, and can thus perform every function a Submitter can perform. A Steward can also perform every function a General User can perform. 

Registrar: A Registrar is the person that officially reviews and validates the entries in the Web Services Catalog. Since a Registrar is not a subject matter expert for these items, the Registrar works with the Steward to ensure data completeness, accuracy, and quality. A Registrar can also perform every function a General User can perform.

Administrator: An Administrator is a user in the system that can create, modify, and delete user accounts, and modify user security roles and privileges in the system.
2.3 Concept of Operations
EPA internal users will have access to a portal-like interface for searching.  EPA internal users will access the WSC through the System of Registries (SoR), and based on their assigned role will have varying administrative duties and viewing access.  The WSC will also be accessible via machine to machine interfaces to support automated discovery and/or transferring of metadata on web services.
3 System Architecture
3.1 Business Process Model 

The business process model will be updated during the design of the WSC.
3.2 Technical Architecture  
The technical architecture will be updated during the design of the WSC.
3.3 Standards

The WSC shall adhere to relevant EPA IRM standards and/or policies. 
4 Assumptions, Constraints, Issues
4.1 Assumptions 

· The WSC will be accessible through the System of Registries (SoR). However, the WSC will be accessible outside of SoR as well.  

· WSC will exist within the EPA Extranet

4.2 Constraints
4.3 Issues
The following issues have been identified during the requirements analysis for the WSC. These issues have been incorporated into the requirements where possible:
· Redundancies of services – The system should provide tools to assist users in avoiding the redundant entry of services. For example, an automated check could compare the values of a set of fields across services (Note: need to determine what set of fields should be used to detect redundancies). The system should do some automatic comparisons and create a review and/or a report of possible duplicates. This report would be reviewed by a user, likely a Registrar, to decide if the redundancies are acceptable or not.  This automated comparison should be flexible and extensible so that the list of fields used in the comparison could be adjusted later. 

· Classification schemes – Classification schemes used in the WSC should be logical and easily understood; should be human readable and searchable (enterprise architecture reference models are often not); should start with broad categories; and should be familiar, if possible. 

· Types of services – Categories or types of services should be captured in WSC. And if so, what types of services should be described in the WSC? Should there be a phased approach to what types of services are supported initially and later?
· Integration with other registries - WSC may need to point to or read from other sources of metadata (like READ), rather than redundantly maintain metadata.

· Searching – Searching is a key requirement but will likely be provided by the COTS solution selected for the WSC. The requirements for searching will not be defined in great detail in this document. 
· Sources of Metadata - The Application Deployment Checklist (ADC) may be a mechanism for capturing information about services that could be used to populate the WSC. However, the ADC needs to be retooled to fit with a service development model. It currently captures data about applications.

5 System Requirements

5.1 Data Requirements

The data requirements for the WSC will complement UDDI registries that may exist at EPA currently. 
	Subject Area
	Logical Entity
	Logical Attributes
	Comments/Description of Attribute

	Service
	Service
	Identifier
	

	Service
	Service
	Name
	

	Service
	Service
	Description
	The Description of the service should include the underlying data set that service is acting on – this could be captured as a description or as field-level detail

	Service
	Service
	Data System
	Data system that it was originally designed for. 

For example, Enviromapper may pull data from STORET – STORET is the underlying data set; Enviromapper is the system the service was designed for

For non-data related services, this attribute may not apply.

	Service
	Service
	ADC Number
	Indicates the application that the service was designed for.  Note: ADC# is not a unique service ID or a unique application ID. 



	Service
	Service
	Publisher


	

	Service
	Service
	Owner
	

	Service
	Service
	Version Number
	

	Service
	Service
	Creation Date and Time
	

	Service
	Service
	Last Update Date and Time
	

	Service
	Service
	Keyword(s)
	

	Service
	Service
	Related Services
	

	Service
	Service
	Related Service Description
	If related services are required for functionality, this description explains what services are required and how they work together

	Service
	Service
	Location
	A direct link to the service shall be provided when access is open (permission not required from the publisher).  In cases where the access is restricted the link shall point to the register/publisher.

	Service
	Service
	Lifecycle Phase
	

	Service
	Service
	Intended Usage Description
	

	Service
	Service
	Programming Language(s)
	Note: Can we have a controlled list or would it be free entry?

	Service
	Service
	Parent Application
	

	Service
	Service Rating
	Utility
	How should this be described?

	Service
	Service Rating
	Performance
	How should this be described?

	Service
	Service Rating
	Cost
	How should this be described?

	Service
	Service Rating
	Benefit
	This could be captured in the Description attribute


5.2 Functional Requirements

	Req. Num
	Requirement Statement
	Release Number
	Comment

	1. Manage

	1.1 
	The system shall enable users to assign services to classification schemes.
	
	

	1.2 
	The system shall enable users to store and associate documentation (e.g., security plans) with a service.
	
	A document may be uploaded directly into the catalog or the system shall reference another location
In some cases the system will just point to documentation in another registry (e.g., the geospatial catalog contains the documentation and we point to it.)

	1.3 
	The system shall provide the ability to link to content in other registries.
	
	

	1.4 
	The system shall enable authorized users to archive services. 
	
	Should the user be able to archive selected versions and/or all versions of a service?

	1.5 
	The system shall support an approval workflow for archiving services in the catalog. The archiving approval workflow shall be the same approval process as used for deleting items from the catalog.
	
	

	1.6 
	The system shall enable authorized users to register new versions of services, and include metadata about that version such as a version number and dates.
	
	What information should be recorded about a version?

What is the workflow for creating a new version – any notifications?

	1.7 
	The system shall provide version control of service metadata records.
	
	

	1.8 
	The system shall capture architecture and technology information about the service.
	
	Specific attributes should be defined 

	1.9 
	The system shall provide an audit trail for all actions taken on the catalog content.
	
	

	1.10 
	The system shall enable users with appropriate access rights and approvals to delete catalog content.
	
	

	1.11 
	The system shall enable users with appropriate access rights and approvals to register catalog content.
	
	

	1.12 
	The system shall capture information about the quality of the service through the use of reviews and ratings by users.
	
	Quality will be described through reviews and ratings by users (i.e., similar to TripAdvisor, Amazon)
Users would like to know if it is defect free, well-documented, efficient, etc.

	1.13 
	The system shall capture information about the reusability of the service.
	
	

	1.14 
	Reusability will be a separate comment that will be entered the same way as a review.
	
	

	1.15 
	The system shall capture information about the lifecycle phase of a service (e.g., planned, developmental, operational, retired).
	
	We should use the basic system development lifecycle name.

	2. Search and Use

	2.1 
	The system shall enable users to search by classification scheme.
	
	

	2.2 
	The system shall enable users to download catalog content.
	
	

	2.3 
	The system shall enable the automated download of catalog content.
	
	

	2.4 
	The system shall enable the automated query of catalog content.
	
	

	2.5 
	The system shall provide users with browse and drill down capabilities.
	
	

	2.6 
	The system shall enable users to filter search results based on criteria.
	
	

	2.7 
	The system shall provide ad hoc query capabilities.
	
	

	2.8 
	The system shall provide iterative query capabilities (e.g., enabling a user to narrow results by searching within a result set).
	
	

	2.9 
	The system shall enable users to query entries by the following:

· Classification queries

· Association queries

· Audit trail queries (e.g., last updated date, update user)
	
	

	2.10 
	The system shall provide linkages to multiple UDDI registries or other catalogs.
	
	There may be multiple UDDI registries or catalogs.  Multiple UDDI registries can exist even within EPA.

	2.11 
	The system shall enable searching across catalog metadata and data stored in UDDI registries.
	
	

	2.12 
	The system shall have the ability to pull data from other registries.
	
	Will a harvesting standard be used or a standard interface?

	2.13 
	The system shall have the ability to copy metadata from the Geospatial Catalog.
	
	

	2.14 
	The system shall link to geospatial services cataloged in the Geospatial Catalog.
	
	What information is needed about geospatial services? What are the types of geospatial services?

If WSC links to the Geospatial Data Gateway (GDG), should WSC store any geospatial services WSC?

The WSC may need to keep the most relevant metadata that will enable search.  The most important metadata will be copied from the geospatial catalog to the WSC.

	3. Subscribe / Notify

	3.1 
	The system shall enable users to set up subscriptions for email notifications based on catalog content and events (e.g., a service is added, updated, or removed).
	
	What event types would trigger a notification (e.g., status changes, updates)?
Notification options should include when a service is added, updated, or removed.  Notifications may also include services registered from a particular publisher or related to a particular area (i.e., geospatial).

	3.2 
	The system shall enable users to set the frequency of email notifications (e.g., immediately, daily, weekly, monthly).
	
	

	3.3 
	The system shall generate digest(s) of various frequencies (daily, weekly, monthly) summarizing changes in catalog content. 
	
	

	3.4 
	The system shall enable users to subscribe to receive digests, specifying frequency and content area to be included.
	
	

	3.5 
	The system shall enable users and/or administrators to unsubscribe or modify subscriptions.
	
	

	3.6 
	The system shall determine what notifications are required when events occur.
	
	

	3.7 
	The system shall build and send notifications as defined by user subscriptions.
	
	

	3.8 
	The system shall generate a “What’s New” announcement summarizing new additions to the catalog for a given time period.
	
	

	4. Collaborate

	4.1 
	The system shall display users’ reviews and ratings about services.
	
	

	4.2 
	The system shall enable users to record ratings on services.
	
	

	4.3 
	The system shall capture statistics (e.g., most viewed, most downloaded, and most subscribed)
	
	

	4.4 
	The system shall enable users to record reviews on services.
	
	

	4.5 
	The system shall enable users to record comments/feedback on services.
	
	

	4.6 
	The system shall record comments in the form of a discussion thread.
	
	

	4.7 
	The system shall enable users to create and join user communities. 
	
	

	4.8 
	The system shall enable users to send a message to a community.
	
	

	4.9 
	The system shall enable users to request a service.
	
	

	4.10 
	The system shall enable users to record ratings, reviews, and comments/feedback on services being developed.
	
	

	5. Govern

	5.1 
	The system shall validate entries to avoid possible redundancy.
	
	

	5.2 
	The system shall produce a report of possible redundant entries.
	
	

	5.3 
	The report of redundant entries shall be based upon a comparison of a certain set of fields.
	
	

	5.4 
	The redundancy comparison shall be flexible and extensible so that the set of fields compared can be changed and/or added to in the future. 
	
	

	5.5 
	The system shall enable registrars to override redundancy errors.
	
	

	5.6 
	The system shall include an approval workflow for status changes on a service.
	
	

	5.7 
	The system shall enable users to store a service level agreement.
	
	

	6. Administer

	6.1 
	The system shall provide authorized users with the ability (e.g., tools and access) to maintain and administer the system.
	
	

	7. Security

	7.1 
	The system shall be machine accessible.
	
	Need to look into this area to identify what functions should be machine-accessible.

	7.2 
	The system shall be end user accessible.  End users include:

· EPA

· Exchange Network Partners

· Program Office Partners

· States

· Labs

· Other

· Contractors
	
	

	7.3 
	The system shall provide the following user roles:

· General User

· Submitter

· Steward

· Registrar

· System Administrator
	
	

	7.4 
	The system shall support a number of organizational roles.
	
	What organizational roles are needed?

	7.5 
	The system shall provide security features to ensure control of access to authorized users to protect data integrity.
	
	


5.3 Non-Functional Requirements

	Req. Num
	Requirement Statement
	Release Number
	Comment

	8. Usability 

	8.1 
	Human interface shall be accessible in accordance with Federal Section 508 guidelines.
	
	

	9. Reliability

	9.1 
	The system shall be available 24 hours a day, 7 days a week.
	
	Need to confirm availability requirements

	10. Performance

	10.1 
	To be determined
	
	

	11. Supportability

	11.1 
	The system shall be extensible by being able to accommodate additional kinds of services in the future.
	
	


5.4 Support Requirements
	Req. Num
	Requirement Statement
	Release Number
	Comment

	12. Training Requirements 

	12.1 
	To be determined
	
	

	13. Documentation Requirements 

	13.1 
	To be determined
	
	

	14. System Acceptance / Testing Requirements 

	14.1 
	To be determined
	
	

	15. Change Control Requirements 

	15.1 
	To be determined
	
	


Appendix A – Use Scenarios

The following use scenarios were developed based on interviews or discussions with key stakeholder groups. 
· Search and Use 

· Includes functions for search, compare, download, and report

· Manage

· Includes functions for create, update, describe, classify, archive, version, and publish

· Collaborate 

· Includes functions for rate and comment, subscribe and notify, request service, and create/enter into SLA

· Govern 

· Includes functions to review and validate web services for inclusion in, update of, or removal from WSC

· Administer

· Includes functions to maintain and administer the WSC

· Security
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