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1 Introduction

1.1 Purpose
RCS is a catalog, or registry, of IT services, components, tools, solutions, and other assets. It stores metadata (i.e., data or information about data) for those assets so they can be shared, discovered, and re-used through a single interface. The catalog also adds semantics and value by showing relationships among the assets and by classifying the assets with taxonomies. 

1.2 Rationale

Application development has undergone a great deal of evolution. Complexity has grown exponentially for years, bringing:
· Increasingly higher costs

· Increasingly longer delivery times, usually hard to estimate 

· Lower quality due to software errors or bugs
Developers in the mid 1990s came to the realization that the old model of monolithic custom development and all the backlogs in maintenance and new applications had created an untenable situation and software development could not continue down the same path. The software industry started thinking in terms of components that could be shared and re-used – first within the application, next within the enterprise. Finally, software vendors started developing components that performed specialized functions and were modular enough to be used in many environments.

The internet brought an added dimension: components did not have to be locally installed and locally integrated with the application. They could stay where they were and be accessed remotely, via the internet, as services – that is, Web services. Web services requires the use of Service-Oriented Architecture or SOA, which attempts to build applications by making multiple services work together (composing and orchestrating). SOA, in turn, pointed to the need for the registration of those services and for the registration of other components either used by the services or directly by the applications.
Shrinking budgets, the demand for shorter development cycles and the need for higher quality makes sharing and re-use a key part of present and future application development.
At EPA, many offices are developing applications; elsewhere, every government agency is building services, every state is developing components. However, most groups don’t know what the others are doing, or have done, and, as a consequence, the wheel and sliced bread keep being re-invented. Some groups even have registries for all their components, but other groups don’t know about them. Other groups have registries only for specific types of assets. There is a need for a central point of access for all kinds of assets owned by many groups and offices.
1.3 History

The idea of RCS started several years ago with the intent to re-engineer the Exchange Network’s XML Schema Registry by providing a better user interface and facilitate sharing and re-use of schema components. At the same time, EPA program offices were inquiring about a place to register XML schema from EPA sources. That vision was expanded by the need of a catalog of Web services to support SOA. Preliminary discussions and presentations brought to light the need for a catalog of reusable components and that, created the idea of the Service Component Registry and Repository (SCRR). Vision workshops with EPA program offices and state and tribal partners added the importance of support for collaboration. To reflect this broader scope, the project was renamed “Reusable Component Services” (RCS).
A more complete timeline follows:

	DATE
	EVENT

	Spring 2007
	Presentation to the Exchange Network Operations Board (NOB) and NOB’s agreement to sponsor

	Spring 2007
	Brief introduction of SCRR at the Exchange Network Users’ Meeting

	July 2007
	First vision workshop for EPA and Exchange Network partners

	September 2007
	Update to the NOB at NOB F2F meeting

	Summer 2008
	Requirements workshop for EPA and interviews with EPA and Exchange Network partners

	Fall 2008
	Survey of software tools

	Fall 2008
	Project renamed RCS

	Fall 2008
	Outreach to stakeholders at OEI’s National Symposium

	Spring 2009
	Requirements finalized

	Spring 2009
	Recommendation of tools to evaluate by the Burton Group 

	Summer 2009
	Vendor presentations and evaluations

	Summer 2009
	Tool selection

	Fall 2009
	Tool acquisition

	Winter 2010
	First installation of development environment

	Winter 2010
	Design finalized and approved

	March 2010
	Users’ testing

	March 2010
	Installation at NCC and start of deployment process 

	June 2010
	Approval and certification to operate

	June 2010
	Configuration and preliminary load of assets

	July 2010
	Outreach and population


1.4 Principles

Throughout the different life cycle phases of RCS development, input from many stakeholders and potential users, including developers, architects, and managers, has led to the following governance and operational principles:

a. The registration of assets in RCS is voluntary. However, some external processes (e.g., contracts, Exchange Network grants) may require registration.

b. Users sharing their assets may decide to register a subset, but not all, of their assets

c. RCS provides rich sets of metadata for all types of assets. However, few metadata items are mandatory. The amount of metadata submitted to RCS is voluntary and at the discretion of the steward of the registered assets

d. The degree of availability of registered assets for re-use by other parties is decided by the owners or stewards, and may vary, from total availability for downloading to requiring special agreements or service-level contracts between the parties.

e. Automatic loading and updating (i.e., harvesting) should be promoted where possible. However, the owner of the assets must agree to the harvesting of the assets and to the metadata being harvested. Harvesting will automate registration and ensure timeliness of the metadata while allowing the asset owners to keep control over the asset metadata. 

f. Assets may be registered in any phase of the development cycle – in planning, in development, in production, or retired, because the benefits of sharing and collaboration can be achieved in any of the phases.

g. The registration of re-usable assets is the main driver for RCS. However, some groups may, however, use RCS to store an inventory or catalog of assets for the purpose of search, discovery and shared use.

1.5 System of Registries

RCS is part of the System of Registries (SoR), a resource for environmental system developers and enterprise architects. SoR also provides environmental program managers and users of environmental information with automated services to enable better understanding of environmental terminology and data used by the Agency.

In addition to RCS, the SoR’s main services are:

· System Inventory Services (READ)

· Data Registry Services

· Substance Registry Services (SRS)

· Terminology Services

· Facility Registry Services (FRS)

· Data Standards Services

RCS will catalog SoR services and registries so that those are also discoverable.

2 Benefits and Challenges
2.1 Benefits

RCS brings about benefits in many areas to EPA and partners, as detailed below.

2.1.1 Quality
The purpose of the RCS is to enable reusability of components and services. This re-use, in turn, promotes better quality of those components and services. When components and services are re-used, defects are detected and corrected early in the life of the components, and thus the quality of the components and services improve. In addition, pressure from multiple users can encourage upgrades of the components to make them more effective and more efficient.
Improved, more efficient, error-free components are quality components, and quality components result in higher quality systems.
RCS can contribute to quality only if it helps with the discovery of quality components and if it provides quality instructions on how to use those components.
Each component in RCS is expected to have enough associated metadata to show the context and conditions of when and where it should be used and not be used. In addition, each component should have associated instructions to enable the proper, efficient, consistent, and effective use of the component.

The quality of the components in the RCS can be assured by an effective workflow and a rigorous approval process. The workflow will include stewardship and oversight by technical staff. This process should result in components and systems with fewer defects and a higher re-usability.

2.1.2 Cost Savings

Software development is expensive and its cost increases exponentially with complexity. Component-based development reduces complexity and cost. Using existing components eliminates redundant development and unnecessary costs.
2.1.3 Faster Development

Ready-to-use components need not be re-developed, and, therefore, reduce the duration of the system development cycle. This, in turn, improves timeliness of implementation and reduces costs, allowing a system or module to be fielded faster so users can take advantage of the functions provided.
2.1.4 Enterprise Architecture
Enterprise Architecture describes the structure of an enterprise, its components, the relationships between the components and the relationships with external environment. The description includes goals, principles, processes, roles, standards, organizational structure, software applications and computer systems.

The RCS contributions to the Enterprise Architecture (EA) include:
· Registration of assets of many types, among them, systems and applications, XML schema, Web services and many others, that are components of the enterprise
· Support of standards through sharing and re-use of components 
· Classification schemes (i.e., taxonomies) that include EPA’s Business Reference Model (BRM) and EPA’s Service Reference Model (SRM), both key components of the Federal Enterprise Architecture (FEA)
· Metadata, specific for each type of asset, attached to every component 
· Relationships between related assets. Relationship types are parent-child, part-of, etc. 
· Documentation for all components and services 
· Repository for system administration and user manuals 
In addition to supporting Enterprise Architecture as a whole, RCS contributes to additional architectures as indicated below.

2.1.5 Data Architecture
Data architecture describes the data structures used by a business. RCS supports data architecture by:
· Supporting the discovery of data sets stored in the Data Set Registry. These data sets  could be tables, databases, XML databases, data warehouses, or other types of data sets
· Linking data sets to data element definitions and data dictionaries stored in the Data Registry
· Linking data sets and data elements to value lists and code sets stored in the Data Registry
· Providing a future registry/repository for data models 
· Conceptual (Federal and EPA)
·  System (logical and physical)
·  Semantic ontology models 
· Providing relationships between data and the services that operate on the data 
2.1.6 Technology Architecture
This is supported by:
· Registration of systems, applications, software tools, data sets, etc. 
· Registration of systems and system modules 
· Registration of collaborative tools like wikis and other collaboration tools 
· Linking of systems, system modules, software tools, collaboration tools (e.g., wikis)
2.1.7 Business Architecture

RCS contributes to :business architecture by:
· Supporting discovery of systems and applications stored in READ, and the relationships of those applications to services and components 

· Providing a registry for business processes and business rules 

· Registering business services 

2.1.8 Service Oriented Architecture

RCS provides:

· Registration services and discovery services for business services, data services, and technology services, including Web services 

· Registration and repository services for service orchestrations (e.g., BPEL scripts) 

· Composition of services through the use of relationships 

· Linkage of services to related systems, applications, data sets, etc. 

· A repository for service-level agreements (future)
· A place to store and register policies and rules (future)
· Support of tools that implements an Enterprise Service Bus, mediators, agents, and other SOA components
2.1.9 Data Publishing

RCS is expected to be a core component of EPA’s data publishing solution by providing:

· A catalog that is inclusive of all types of services, components, and tools used for publishing
· A centralized place to store and retrieve the relationships between all publishing components, services and tools, and publishable data. For example, the relationships between data sets and the Web services or other tools that may be used to access the data

2.1.10 Exchange Network

RCS supports the EN, the States and the Tribes, by:
· Making services and components available for application development 
· Registering data flows, their schema, and services 
· Supporting data flow development by registering standard schema components
· Possibly supporting a schema report card that shows compliance with XML schema standards (future)
· Providing a schema development workbench in the future, as was discussed in the vision sessions 
· Providing a collaboration place for sharing documents, discussions, plans, lessons learned and best practices 

The similarity of applications required by the States and Tribes for their own systems and for reporting to the federal government provides a unique opportunity for sharing. The potential magnitude of the savings in time and money as well as the increase in quality is specially large.

2.1.11 States and Tribes
The need for cost savings through asset re-use is also important for the States and the Tribes. They often face smaller budgets while still striving to meet their goals and objectives. The advantages of collaboration can be maximized since most States and Tribes often face similar requirements for data collection and reporting. 

Collaboration may occur by sharing existing services and components or by jointly developing software and tools. In addition, the sharing of data can enhance environmental knowledge and facilitate the creation of solutions. 

The sharing of data is of special importance to States and Tribes because environmental resources and challenges are naturally shared among them. Bodies of water, surface or underground, are shared by multiple states, and there is a need for consistency in monitoring standards and quality measurements. The monitoring of air quality in one locality can be affected by facilities in neighboring localities. 
2.2 Challenges

Sharing and re-use has many benefits, but the challenges can be difficult to overcome.

On the sharing side, with registration being voluntary, the challenge is that developers are, sometimes, inclined to keep the software to themselves, for any of the following reasons:

· Investment protection, as they may feel that they do not want to give away assets that have been expensive to build

· Concern that others may deem the components to not be good enough and that may affect their reputation 
· The feeling that it takes a lot of effort to build the software and that they should not make it easier for their competitors

· The possibility of exposing proprietary information and processes

Re-using assets built by others may not always be appealing to developers because:

· They may want to develop the software their way for reasons of efficiency or pride

· Building may present more financial incentives

· Concern that the components may not be adequately documented 
· Concern that the amount of work when re-using may be comparable to the amount of work to develop a new component

3 Structure and Implementation
3.1 COTS Software

RCS is currently based on Software AG’s CentraSite, part of the webMethods Active SOA suite.
3.1.1 Registry

RCS is a registry based on the UDDI standard. As a registry, it supports the recording and cataloging of metadata about different types of objects. 
3.1.2 Repository

RCS also supports the storage of assets rather than just registering them. This is not RCS’ primary function, but it can provide a home for assets that are not maintained in another repository. Some assets, like blocks of code, are expected to use this infrastructure.
3.1.3 SOA Software

CentraSite, the tool that implements RCS is part of the WebMethods SOA suite that supports a full SOA implementation that includes an enterprise service bus, mediation, and policy enforcement.
3.1.4 Hardware Deployment

RCS is deployed in the National Computing Center (NCC) in Research Triangle Park, NC, in a Linux Red Hat environment.
3.2 User Interfaces

RCS access is provided through two user interfaces (public and partner).
· Public Interface – RCS has a public interface that provides read-only access through the COTS application’s guest account.
· Partner Interface – This interface is for EPA employees or partners (Exchange Network and others) who follow a user registration process that collects contact information, reason for access, and requires sponsorship by an EPA employee.
In addition, to visual user interfaces, RCS provides machine-to-machine interfaces (API’s or Web services) for access to some of its functionality directly from other systems or applications.

3.3 Asset Types

The registration of the following asset types is supported in Release 1:

· Web services – programming interfaces that provide specific functionality and are accessed via the Web and executed on a remote system hosting the requested services
· XML schema – define the structure of data bases and data transmissions
· Data sets – sets of point-in-time data (to be harvested fro the Data Set Registry)
· Systems and applications (to be harvested from READ)
· Exchange Network services – support the functionality of Network data flows (to be harvested from ENDS)
· Exchange Network nodes – hardware and software implementation of service providers 
· Software tools – large or small systems that perform multiple related functions
· Code libraries – sets of routines that integrate with an application and provide multiple related functions
In the future, the registration of several other types of assets is planned:
· Data elements and dictionaries – define the meaning of data elements
· Data models – define the structure and relationships for application data
· Blocks of code, routines, classes, or other pieces of reusable programming code in multiple languages and levels of reusability
· Code sets – provide value lists for data elements, data dictionaries, and data standards
· Data standards

· Reference documents – may include best practices, lessons learned, fact sheets, and others
Users may request that other asset types be considered for inclusion.

3.4 Asset Metadata
RCS allows the setup of any type of assets with any number of metadata fields organized in profiles. A profile is an organizational grouping of metadata that is displayed in its own tab. RCS has a set of standard profiles; any number of custom profiles may be added.  
3.4.1 Common and Specific Metadata
Much of the metadata is the same for all assets; this is the common metadata. All assets, however, have metadata that is specific to the type of asset.

3.4.2 Metadata Profiles
RCS groups metadata into profiles for organizational purposes. Profiles are displayed in separate tabs.

The following profiles are common to all assets:

· Basic – key metadata, including type, alternate name, operational dates, comments and quality information.
· Contact – name, organization, phone number and email address for owner, steward and submitter
· Consumers – details any Applications or Users/Groups which use the asset.
· Permissions – details all users and groups who have access to the asset. Users can be restricted as to which tabs they can edit and which tabs they can view. If the Guest user is not specified on this tab then the asset is not viewable by the public. Permissions can be established at the profile or tab level; e.g, a user may only be able to see a subset of the profile.
· Versions – Shows all versions of the asset
· Subscriptions – can only be populated when a User/Group selects the Notify Me option from the Actions menu. Every user listed in the Subscriptions table will be notified of changes to the asset through the RCS inbox and via E-mail.
· Audit Log – 
· Object Specific Properties – 
· Classification Schemes – populates with all the taxonomies associated to the asset. Object Type is a generic taxonomy that automatically populates with the asset type of the asset. See Appendix 1 for a current list.
· Associations – used to tie assets to each other. These associations can be made between assets of the same asset type or between assets of different asset types. These associations can be also be viewed graphically.
· External Links – serves as a repository that links the asset to additional information. This tab is to capture any links that do not fit within the confines of the metadata outlined in the Basic tab.
3.4.3 System Development Life Cycle
RCS allows, and encourages, registration of assets in any stage of their development life cycle:

· Planning

· Development

· Production

· Retired

Sharing may be of use in any stage of the development cycle. For example, sharing plans may lead to collaboration or joint development of an asset for sharing.
3.5 Composite Assets
Some assets are aggregates of other assets and/or may include other assets. RCS supports the registration of composite assets by allowing the registration of the component assets and the association of the components into higher-level assets. For example:
· Standard schema components (core reference model or NIEM) may be registered and the schema asset may show references to the schema components it uses.

· Web services may use lower-level or simpler Web services. RCS can register both and show how the higher-level services use the others as components.

· Families of data sets (same data for multiple dates or states, etc.) can be defined and show their relationship to all the members of the set.
3.6 Sources

Assets registered in RCS may come from manual entry or from external services or catalogs that are harvested and updated through automated methods.

3.6.1 Manual Sources
Any authorized user from EPA and partners may start the registration process for an asset. Asset sources include:

· Office of Environmental Information

· EPA Program offices

· EPA regional offices

· Exchange Network

· States and Territories

· Tribes

· Developers for EPA and partners

3.6.2 Automated Sources
One of the principles of RCS is to encourage registration of assets by minimizing the need of manual input. In following this principle, RCS will harvest and link to assets in external registries or catalogs where appropriate. The following sources have currently been identified for harvesting:

· Exchange Network Discovery Service (ENDS)
· Geospatial Data Gateway (GDG)
· Exchange Network data flows and schema (ENDS)
· Registry of EPA Applications and Data sets (READ)

Other future sources may include:

· ORD’s registry of data models

· Data Registry (data elements, data dictionaries, data standards, code sets)

· Terminology Services
4 Functionality

The sharing of assets is the beginning of the process. There cannot be any re-use if there is no sharing. Assets are shared by registering them in RCS. 

Assets may be shared at three different levels of availability:

· Freely available to anybody who has downloading or access privileges

· Available upon registration – requires registration as a consumer of the asset

· Restricted – requires an agreement between the asset owner and the consumer

In addition, asset owners or producers may not provide all necessary information or links, thereby requiring potential users to contact the owner for additional contracts or other requirements for use.

4.1 Registration
This is accomplished through entry of an asset record’s metadata, the asset’s classification, and its relationships to other assets. 
The process involves several steps detailed in the Users’ Guide and in the Governance document.

The information entered includes:

· Basic metadata (name, description, version, etc.)

· Contacts

· Permissions

· Subscriptions

· Classification types

· Associations or relationships to other assets

· External links

· Associated documents

The process includes reviews by the asset steward and the RCS registrar, and approval by an EPA approver.
4.2 Classification

This function allows the assignment of one or multiple types to an asset. Assets that have been registered using these classifications may be found and discovered for re-use or consumption Types are selected from a set of classification schemes that RCS uses for that type of asset. The classification schemes can be simple lists of types or complex multi-level taxonomies.

For a list of classification schemes and the assets that use them, refer to Appendix 1.

.

4.3 Search and Discovery

The main purpose of RCS is to provide a centralized place to search and discover assets.
Three types of searches can be performed in RCS:

· Browse by asset type – visual inspection of a list of assets of a particular type

· Browse by Taxonomy or classification scheme – navigation through a taxonomy to display assets of the selected types

· Basic search –keyword searches all metadata fields
· Advanced search – specification of the asset type and additional clauses joined by “and” or the “or” logical operators

· XQuery search – for developers or advanced users who are familiar with RCS metadata and the syntax of the XQuery language

The result of one of the five search types is a list of assets that satisfy the search criteria.

4.4 Relationships to other Assets
In addition to the registration and classification of individual assets, RCS allows the entry of relationships or associations between assets. Many types of associations can be recorded, and, if none of the available types are appropriate, others may be set up by the administrator.
Associations also allow the modeling of complex assets like families of data sets for different dates or states. Some examples are a Web service that is associated to the system of which it is a part; a data set that is related to a schema that specifies its structure; or a schema related to the standard schema components it uses.

Appendix 2 lists the association types set up in RCS.
4.5 Subscription

Changes to an asset may have a critical impact on the users of that asset. For example, if the parameters of a Web service change, the service will not work properly or at all. Also, potential users of an asset may need to know when the asset life cycle stage changes (e.g., goes into production). Subscriptions allow users (i.e., subscribers) to be notified via email when the asset changes.
4.6 Rating

The best way to measure the quality of an asset is by looking at users’ feedback. RCS provides two ways for this function:

a. Asset stewards may enter comments on the quality of assets based on their own evaluation and feedback received.

b. Users may email feedback to the RCS Registrar and he/she will use that feedback to assign a rating for the asset. Rating values are xx to xx.
4.7 Collaboration

The concept of collaboration is intrinsic to RCS. At the basic level, asset producers (i.e., owners) and consumers collaborate by sharing and re-using. In addition, users can collaborate by participating in shared development of new assets or by building new assets that rely on other existing assets.  

RCS provides two ways to enable and encourage collaboration between users:
a. Workspaces using the Oracle Collaboration Suite (OCS) – OCS supports the sharing of documents and discussions
b. The RCS wiki – Wikis allow free-format comments and discussion

Both methods are available to partner (i.e., authenticated) users.

4.8 Harvesting
Following the principle of keeping manual entry to a minimum, RCS enables and encourages automated, machine-to-machine loading and updating of asset metadata stored in external registries, repositories, or folders. However, the owner of the assets must agree to the harvesting of the assets and to the metadata being harvested. Harvesting reduces the burden on the asset owners, and ensures timeliness of the metadata while allowing the asset owners to keep control over the asset metadata. 

Harvesting is achieved through a business process that requires agreement between the parties. The agreement includes:

· Assets to be harvested

· Metadata to be harvested for each asset

· Conditions for re-use

· Technical details for the harvesting process
Harvesting agreements have verbally been reached with:

· The Exchange Network Discovery Service (ENDS)

· The Geospatial Data Gateway (GDG)

· EPA’s system and application inventory (READ)
Other sources may include:

· ORD’s registry of data models

· Data Registry (data elements, data dictionaries, code sets)

· Terminology Services

4.9 Versioning

Software components, services and other assets are constantly changing due to changes in business requirements or to take advantage of newer technologies. Changes lead to the creation of new versions of assets, usually similar to the prior versions. However, asset owners and other users are not always ready to use the new versions at the same time. 
RCS allows the registration of a new version for an asset, by automatically copying the metadata from the prior version and allowing the modification of metadata that is different, if any. RCS also allows the co-existence of multiple versions in active status to accommodate users who may be using different versions.

4.10 Help

RCS help and guide is provided in two parts:
· For generic questions – the System of Registries’ Frequent Questions

· For specific questions about the operations – the tool’s internal Help guide
4.11 Audit Trail

All operations performed on an asset are logged to the audit log. That record can be accessed from the asset’s audit log profile.

4.12 Reporting

The following reports will be the first available:
· All Metadata for an asset 

· Report on Quality, Ratings, and Performance 

· Report for IMOs 

Other reports, based on user requests, will be available in the future.
4.13 Web Services

RCS will provide most of its functionality via Web services. A list of services is currently being reviewed based on the needs of Data Publishing and other related projects.

4.14 Federation

As a UDDI-based registry, the software tool allows for the interconnection and access of multiple UDDI registries. This could allow RCS to have federated connections to other federal agency, state, or industry registries in the future.
The sharing of assets is the beginning of the process. There cannot be any re-use if there is no sharing. Assets are shared by registering them in RCS. 

4.15 Sharing Assets

The sharing of assets is the beginning of the process. There cannot be any re-use if there is no sharing. Assets are shared by registering them in RCS. 

Assets may be shared at three different levels of availability:

· Freely available to anybody who has downloading or access privileges

· Available upon registration – requires registration as a consumer of the asset

· Restricted – requires an agreement between the asset owner and the consumer

In addition, asset owners or producers may not provide all necessary information or links, thereby requiring potential users to contact the owner for additional contracts or other requirements for use.

Assets may be registered manually following the processes detailed in the Users’ Guide. A workflow includes submission, review, and approval to the registration. Please refer to section 3.6.1.

Assets may also be register by means of harvesting processes from the registries or repositories where they already exist. Harvesting is achieved through a business process that requires agreement between the parties. Please refer to section 3.6.2.

4.16 Consuming Assets

Assets that have been registered may be found and discovered for re-use or consumption.

4.16.1 Searching and Discovering Assets

Assets may be discovered by means of the mechanisms detailed in section 4.3.

4.16.2 Re-using Assets
Assets may be re-used, depending on the level of availability specified by the owner:

· Freely available, may be used or downloaded with no restrictions or requirements

· Available upon registration, available upon registration as a consumer of the asset

· Restricted, requires an agreement between the asset owner and the consumer

4.16.3 Consuming Assets
This is performed from the asset’s consumer tab and registers the user as a user or potential user of the asset. Please refer to the Users’ Guide for details.

4.16.4 Subscribing to Assets
This function sets up email notifications every time the asset is changed.
5 Users and Roles
RCS users include:

· EPA staff

· State and tribal users

· Contractors

· Public

5.1 Asset Producers

These are users who share their assets with the community, and include:

· Developers

· Asset owners 

· Anybody with an IT-related asset that may be of use to anybody else

5.2 Asset Consumers

Consumers are the users who use or re-use an asset in their applications  or re-use a complete application They include:

· Developers

· Enterprise architects

· System architects

· Anybody needing to use an existing RCS registered asset
5.3 Roles and Responsibilities

The following roles have been suggested, discussed, and approved during the requirements and design process, and are proposed for adoption.

· Asset Submitter – The user or asset owner who initiates the registration operation and enters the basic information for an asset into RCS

· Asset Stewards – Stewards play the most important role for RCS. The responsibility of stewards is to make sure all metadata and information about an asset is complete, correct, and up-to-date on a continual basis. 

· RCS Registrar – The registrar oversees the registration process and is responsible for the integrity and quality of RCS. As part of his/her duties, the registrar might review and approve the metadata and information about individual assets.
· Special Reviewer – This is usually a subject matter expert who reviews any metadata about some types of assets that may need special expertise.
· RCS Administrator – The administrator performs tasks related to administration, configuration, and security of the software.

· Transition Roles – In order to facilitate early registration of assets, and while governance options are being considered and while roles are being assigned, the Data Standards Branch (DSB) staff may assume one or more of the roles mentioned above.

6 Governance
A comprehensive proposal for RCS governance has been proposed and is currently under review. This section includes a summary of the proposal.

6.1 Governing Bodies

RCS customers include EPA; EPA partners like the States, the Tribes, and U.S. Territories; other government agencies; academia; and the public at large. At this point, the focus of governance is EPA and its partners. Two governing bodies, one for EPA and one for EPA partners in the Exchange Network, have been proposed. Both bodies would work in close coordination and collaboration. It is assumed that the use of RCS by the States and Tribes will be governed by Exchange Network rules.

6.2 High-Level Duties

The main governance tasks for RCS include the management of RCS and ensuring:

· Continuity of Operation: to keep RCS operational. This applies to hardware, software, and administration.

· Quality of Assets: to accept and maintain assets that work as expected, are documented properly, are not outdated, and are of use to the consumers.

· Registration of assets: to encourage developers to share IT assets by cataloging assets and related documentation in RCS.

· Improvement and Expansion: to keep RCS relevant to the needs of users as technology changes constantly.
6.3 RCS Processes

A set of processes for operations and governance of RCS are being proposed and submitted for review and approval. They include a vast range of processes, operational and governance, from granting access to RCS to connecting to new sources of assets. The process documentation is preliminary. It will be completed and developed further once the governance document is approved. A partial list of processes follows.
· Gaining access to RCS

· Adding new asset type

· Changing an Asset Type

· Adding a New Taxonomy

· Changing a Taxonomy

· Retiring a Taxonomy

· Adding an Association Type

· Changing an Association Type

· Retiring an Association Type

· Adding a New Asset

· Changing an Asset’s Metadata

· Changing the Classification of an Asset

· Changing Permissions for an Asset

· Changing Visibility for an Asset

· Updating a Rating for an Asset

· Updating Quality Metadata for an Asset

· Creating a New Version for an Asset

· Updating Asset Consumers

· Adding a New Subscription for an Asset
· Removing a Subscription for an Asset
· Connecting to a Register, Folder, or Catalog to Harvest Assets
· Changing connections to Registers, Folders, or Catalogs to Harvest Assets
· Stopping the Harvesting of Assets from Registers, Folders or Catalogs

· Assigning Roles

· Taking RCS Down for Maintenance
6.4 Criteria for Reusability and Acceptance

RCS is meant to catalog reusable assets. Reusability, however, may be difficult to determine because it depends largely on the type of asset. Some assets, like data sets, are automatically reusable as long as they are properly documented. Other assets need to be developed in a way that they are not dependent on the specific environment or application of which they are part. In addition, reusability depends on the developer’s creativity and ability to re-use. Some assets may need to be modified for partial re-use, yielding enough benefits in the process to warrant the re-use.

RCS may, at the discretion of the governing body, store registered asset types that are not themselves reusable but that either:

· Contribute to enhance the usability of other assets (e.g., network nodes are important in showing the relationships between Exchange Network services and XML schema; style sheets that can be used with data sets), or

· Help users discover assets that promote use and re-use (e.g., catalogued wikis)

6.5 Configuration Changes
The governing body will consider changes in configuration for RCS whenever there is business justification to do so. Specifically, the governing body will be looking for the following conditions:

a. The change is technically feasible – the underlying software tool supports such a change in the configuration

b. The change is of interest and benefit to the RCS community as a whole or to a significant part of the community

c. The change is financially feasible – may be accomplished with a reasonable benefit/cost ratio and will produce an acceptable return on investment

d. The change can be funded, and a contracting vehicle exists or may be set up with a reasonable amount of effort

e. The change will not negatively impact other parts or users of the system, or the benefits of the change will outweigh its negative impact

The governing body will be the final authority in deciding to proceed with a configuration change.
6.6 Harvesting and Linking to Registries and Repositories

One of RCS’ main principles is that it is not a replacement for existing registries; rather it is a super-registry. The goal is to provide a single place to search and discover many types of assets regardless of where they are stored or cataloged. RCS does not attempt to store all metadata for an asset either – just enough metadata so it can be discovered. Another important principle is that, as much as possible, metadata should be loaded automatically if it already exists in some catalog or registry and that manual entry should be avoided. 

One way that RCS encourages the above principles is by providing mechanisms to harvest metadata from existing registries and catalogs and by linking to those catalogs. In that way, only the essential metadata is loaded into RCS and that metadata is maintained by automated processes and in synchronicity with the source registries.

Allowing an automated application to extract information from a catalog or registry may concern some registry managers or owners. However, before such automated extraction is set up in RCS, the RCS Registrar needs to discuss the connection with the registry owner, and they need to agree on:

· What assets are available for automated harvesting

· What metadata can be extracted

· What the registry owner will allow or require for the re-use of the assets

In addition, other details like classification schemes; asset relationships; rules for update and removal; and asset identification need to be agreed upon as are operational details like harvesting frequency, link security, and others. 

Finally, and most importantly, the harvesting must be technically feasible, financially justifiable, and must have a source of funding.

7 Security and Privacy 
7.1 RCS Security

RCS access is secured by providing two user interfaces:

· Public interface – provides read-only access through the COTS’ guest account

· Partner interface – for EPA employees or partners (Exchange Network and others) who follow a user registration process that collects contact information, reason for access, and requires sponsorship by an EPA employee

In addition, machine-to-machine interfaces (APIs or Web services) require user authentication.

Internally, RCS provides tighter security by:

· Restricting the visibility of assets to unauthenticated (i.e., public) users, based on the asset owner’s decision

· Restricting access to some metadata by user role

· Restricting functionality by user role (e.g., some functions are restricted to the registrar or the administrator)

· Requiring reviews and approvals for asset registration

· Restricting, according to owners’ decisions, the availability of assets for re-use

7.2 RCS Privacy

There should not be any privacy concerns about personal identifiable information (PII) because RCS stores none. The only personal information in RCS is contact information that is limited to name, organization, and contact data. The review processes for the creation of new asset types or the addition of new metadata to existing asset types must ensure that PII is not included or added to RCS.
When it comes to restricting access to sensitive or proprietary information, RCS protects it by allowing the owner to decide:

· What assets to register, even if automatically harvested

· What metadata to provide for registered assets

· The level of availability for downloading and re-use

Appendix 1 – Classification Schemes
The classification schemes used by RCS are printed or linked here.
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EPA Media

Data Set Types

Data Categories

ISO Topic Categories
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	Contributing organization - as used in READ plus partners, including States and Tribes
	
	
	
	
	
	
	
	

	EPA Media - see attached sheet
	
	
	
	
	
	
	
	
	
	
	
	

	FEA SRM - publicly accessible
	
	
	
	
	
	
	
	
	
	
	
	

	EPA BRM - see separate attachment
	
	
	
	
	
	
	
	
	
	
	
	

	data set types - see attached sheet
	
	
	
	
	
	
	
	
	
	
	
	


	EPA Media

	Air

	Surface water

	Ground water

	Soil

	Land

	Cross-media


	Data Set Types

	flat files

	data base tables (relational)

	XML files

	data warehouse

	data mart

	data feed

	images


	Data Categories

	Administrative

	Agriculture

	Atmosphere

	Biology

	Business

	Cadastral

	Demographic

	Elevation

	Environment

	Geology

	Health

	Imagery and Basemaps

	Inland Water

	Locations

	Oceans

	Transportation

	Utilities


	ISO Topic Categories

	farming

	biota

	boundaries

	climatology/Meteorology/Atmosphere

	etc. - see document
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