[image: image1.png]


U.S. Environmental Protection Agency


Office of Environmental Information


U.S. Environmental Protection Agency

Office of Environmental Information


[image: image3.png]



System of Registries – Reusable Component Services (RCS)
System Requirements Document
DRAFT
Version 1.3
December 3, 2008
Prepared by:

DRT Strategies, Inc. 

Contract Number EP-W-08-031
Task Order Number: 0101
Task Number 1
Table of Contents
41
Introduction


41.1
Document Scope


41.2
Project Background


51.3
Related Documentation


51.4
Principles


51.5
System Architecture


51.6
Logical Data Model


62
System Description


62.1
Business Objectives


62.2
Users/Stakeholders


62.3
Concept of Operations


83
System Architecture


83.1
Business Process Model


83.2
Technical Architecture


83.3
Standards


94
Assumptions, Constraints, Issues


94.1
Assumptions


94.2
Constraints


94.3
Issues


105
System Requirements


105.1
Data Requirements


155.2
Functional Requirements


225.3
Non-Functional Requirements


235.4
Support Requirements


256
Appendix A – Use Scenarios





Version Table

	Version
	Date
	Author
	Changes Made

	1.0
	May 05, 2008
	DRT Strategies
	Created – Template

	1.1
	June 16, 2008
	DRT Strategies
	Updated template to include content from SCRR High Level Requirements and RCS JAD session held on June 3, 2008.

	1.2
	October 20, 2008
	DRT Strategies
	Updated document to include content from RCS Developer meeting held on October 9, 2008.

	1.3
	December 1, 2008
	DRT Strategies
	Updated document for EPA review.


1 Introduction
1.3 Document Scope

The purpose of this document is to describe the requirement specifications for the Reusable Component Services (RCS).
1.4 Project Background

The implementation of Service Oriented Architecture (SOA) at EPA and at the Exchange Network requires a vehicle of outreach and discovery for a multitude of reusable system components. That vehicle is a registry or registries and may include metadata for the following types of items:

· Web services

· Reusable software designs and templates (such as portal templates)

· Metadata and data services

· XML data flows

· Other data flows

· Data models (conceptual, logical and physical)

· Reusable pieces of code, in various languages

· Development models and guidance, such as the Core Reference Model (CRM)

Registries and repositories exist for some types of components but they are not easily discovered with existing systems. Some other types of components may have repositories but no registry or catalogs. Others may not have standardized storage methods or repositories.

There have been a few attempts to set up systems similar to the proposed RCS but they have been either limited in scope or they have failed for lack of adequate governance and stewardship. 

The EPA Data Standards Branch has a vision for the RCS to be a catalog of catalogs, a master catalog, a registry of registries or a “super-registry” that would provide a one-stop place to look for or shop for components of many different types, hosted and/or managed by many different organizations.

Building the RCS will include:

· Building the “super-registry” or RCS proper

· Linking to any selected existing component registries

· Building registries for components that have repositories but no registry; and linking to those registries

· Building repositories and registries for components that have neither registries, nor repositories; and linking to those registries

1.5 Related Documentation

The following related documents were produced in earlier phases of the RCS project:

· Service Component Registry and Repository (SCRR) Vision and Scope

· Service Component Registry and Repository (SCRR) High Level Requirements

· Service Component Registry and Repository (SCRR) COTS Market Research Document
1.6 Principles

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

· Information should be collected in as few places as possible

· Information should be maintained in as few places as possible, and 

· Information should be shared with as many programs as possible to promote currency, standardization, and re-use.
1.7 System Architecture

Commercial off the Shelf (COTS) software will be evaluated against the RCS 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 be 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 such as the Geospatial Data Gateway.
1.8 Logical Data Model

See Data Requirements Section.
2 System Description
2.3 Business Objectives

RCS captures and maintains metadata about reusable components used by the EPA.  RCS provides a single point to identify, and locate Agency information about reusable components.  RCS supports EPA's SOA initiative.
2.4 Users/Stakeholders

The major stakeholders of the RCS include:

· Developers and Designers

· Managers 
· IT Program Managers

· System Managers

· Architects

· Researchers/End Users of environmental data

· Program Staff/Data Analysts 

· IT Contract Writers, writing requests for proposals (RFPs) and statements of work (SOWs)
To accommodate the needs of internal and external stakeholders, RCS will provide the following user roles and access privileges:

General 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. A General User can also record comments and feedback on items in RCS.
Registrar: A Registrar is the person that officially reviews and validates administered items for inclusion in a registry. The Registrar also acts as a point of contact for the Registration Authority which manages and operates the registry. Given that the RCS is considered a super-registry, a Registrar in RCS is the person that officially ensures the RCS can discover appropriate content from sub-registries for inclusion in RCS. The criteria for making sub-registry content available for RCS to discover will be defined on a registry by registry basis. A Registrar in RCS will be responsible for maintaining business rules that enforce the agreed-upon criteria for including sub-registry content in RCS. 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.
2.5 Concept of Operations
RCS will be accessed through a logon for registered users. It is expected that registered users will be from the Environmental Information Exchange Network and from EPA. For the first phase of RCS, there will be no public site created for RCS. To make the public aware of RCS, a paragraph describing the RCS will be created on the Exchange Network and/or EPA websites. A public version of the RCS could be considered for development in subsequent phases. The RCS will be accessible via the EPA extranet. The RCS will exist within the System of Registries (SoR) and will be accessible outside of the SoR. 

Users will be able to enter search criteria; the RCS application will process the search criteria and display the results. RCS will have access to and provide umbrella searching functionality to appropriate registries and information resources. 
3 System Architecture
3.3 Business Process Model  

The business process model will be updated during the design of RCS.
3.4 Technical Architecture 

The technical architecture will be updated during the design of RCS.
3.5 Standards

RCS shall adhere to relevant EPA IRM standards and/or policies.
4 Assumptions, Constraints, Issues
4.3 Assumptions 

· RCS will only have read-only functions, such as search, browse, discover, etc.

· RCS will provide umbrella searching functionality to search across all registry resources.

· Users will not have to come through the SoR to access RCS; RCS will be available outside of SoR.  

· RCS will exist within the EPA Extranet
4.4 Constraints
No constraints have been identified.
4.5 Issues

The following issues have been identified during the requirements analysis for RCS.  These issues have been incorporated into the requirements where possible:

· Source code repository - EPA may need a separate repository for source code as RCS will not be used to store code.
· 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 RCS 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. 

· Integration with other registries – RCS will need to point to and/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 RCS. Therefore, the requirements for searching will not be defined in great detail in this document. 
5 System Requirements

5.3 Data Requirements

	Subject Area
	Entity
	Sample Attributes
	Sample Data

	Reusable Component Services (RCS)
	Registered Item
	Identifier
	

	Reusable Component Services (RCS)
	Registered Item
	Name
	Integrated Resource Management System, Air Quality System

	Reusable Component Services (RCS)
	Registered Item
	Alternate Name
	

	Reusable Component Services (RCS)
	Registered Item
	Version
	6.6, 1.2

	Reusable Component Services (RCS)
	Registered Item
	Owner
	EPA OAR, EPA OEI

	Reusable Component Services (RCS)
	Registered Item
	Description 
	

	Reusable Component Services (RCS)
	Registered Item
	Status
	Incomplete, candidate, recorded, qualified, standard, preferred standard, retired

	Reusable Component Services (RCS)
	Registered Item
	Resource Type
	Data dictionary, information resource, data set

	Reusable Component Services (RCS)
	Registered Item
	Creation Date
	09/26/2007

	Reusable Component Services (RCS)
	Registered Item
	Last Update Date
	05/05/2008

	Reusable Component Services (RCS)
	Registered Item
	Retirement Date
	01/01/2010

	Reusable Component Services (RCS)
	Registered Item
	Classification Scheme Item
	

	Reusable Component Services (RCS)
	Registered Item
	Associated Item
	

	Reusable Component Services (RCS)
	Registered Item
	Link to Registry Entry
	

	Reusable Component Services (RCS)
	Registered Item
	Submitter
	

	Reusable Component Services (RCS)
	Registered Item
	Submitting Organization
	

	Reusable Component Services (RCS)
	Registered Item
	Steward
	

	Reusable Component Services (RCS)
	Registered Item
	Responsible Organization
	

	Reusable Component Services (RCS)
	Registered Item
	Type of Data
	Water, air

	Reusable Component Services (RCS)
	Registered Item
	System the item or Service works with.
	

	Reusable Component Services (RCS)
	Registered Item
	Associated Data Sets
	

	Reusable Component Services (RCS)
	Registered Item
	Technology Used
	

	Reusable Component Services (RCS)
	Registered Item
	Usage
	

	Reusable Component Services (RCS)
	Registered Item
	Groups using item
	

	Reusable Component Services (RCS)
	Registered Item
	Comments
	

	Reusable Component Services (RCS)
	Contact Information
	First Name
	John

	Reusable Component Services (RCS)
	Contact Information
	Last Name
	Doe

	Reusable Component Services (RCS)
	Contact Information
	Address
	123 Main St. Arlington, VA 22203

	Reusable Component Services (RCS)
	Contact Information
	Email Address
	john.doe@abc.com

	Reusable Component Services (RCS)
	Contact Information
	Phone Number
	(123) 456-7890

	Reusable Component Services (RCS)
	Contact Information
	Organization Name
	Environmental Protection Agency, Office of Environmental Information, Data Standards Branch

	Reusable Component Services (RCS)
	Organization
	Location
	123 Main St. Arlington, VA 22203

	Reusable Component Services (RCS)
	Registry
	Name
	Web Services Catalog

	Reusable Component Services (RCS)
	Registry
	Location
	http://www.epa.gov/...

	Reusable Component Services (RCS)
	Registry
	Registration Authority
	

	Reusable Component Services (RCS)
	Registry
	Registrar
	

	Reusable Component Services (RCS)
	Registry
	Registrar Contact Information
	

	Reusable Component Services (RCS)
	Registry
	Ratings
	

	Reusable Component Services (RCS)
	Registry
	Limitations
	

	Reusable Component Services (RCS)
	Registry
	Methods (from WSDL)
	

	Reusable Component Services (RCS)
	Registry
	RCS Inclusion Business Rule
	

	Web Services Catalog
	TBD
	TBD
	Data requirements will be determined at a later time.

	Exchange Network Discovery Services (ENDS)
	TBD
	TBD
	Data requirements will be determined at a later time.

	Classification Schemes
	TBD
	TBD
	Data requirements will be determined at a later time.

	Web & Portal Templates
	TBD
	TBD
	Data requirements will be determined at a later time.

	Tools Registry
	TBD
	TBD
	Data requirements will be determined at a later time.

	Shared Schema Components
	TBD
	TBD
	Data requirements will be determined at a later time.


5.4 Functional Requirements

	Req. Num
	Requirement Statement
	Release Number
	Comment

	14 Searching

	1.1 
	The system shall enable users to search registries.
	
	

	1.2 
	The system shall enable users to view summary and detailed search results.
	
	

	1.3 
	The system shall enable users to browse through organized content, via an interactive, hierarchical catalog.
	
	

	1.4 
	They system shall have the ability to leverage the Exchange Network Discovery Services (ENDS) for discovery functionality.
	
	Source: 6/3/08 JAD

	1.5 
	The system shall have the ability to search across all registry resources.
	
	Source: 6/3/08 JAD

	1.6 
	The system shall have the ability to browse by the EPA Web Taxonomy.
	
	Source: 6/3/08 JAD

	1.7 
	The system shall have the ability to display information regarding funding of a registry entry (e.g., whether funded by a grant).
	
	Source: 6/3/08 JAD

	1.8 
	The system shall enable users to view the type of technology (e.g., java, .net, Oracle, etc.) within the search results.
	
	Source: 6/3/08 JAD
Source: 10/9/08 RCS Dev. Reqts. Session


	1.9 
	The system shall have the ability to display information regarding other organizations that use the entry and contact information on how to reach them.
	
	Source: 6/3/08 JAD

How/when will this information be captured? What is the business process?

	1.10 
	The system shall have the ability to display information regarding other groups/states that are trying to build a similar solution.
	
	Source: 6/3/08 JAD

What information needs to be captured? How will it be captured?

	1.11 
	The system shall have the ability to display results from sources outside of EPA.
	
	

	1.12 
	The system shall have the ability to access ECMS and/or READ in order to retrieve unattached/orphaned items (i.e., those items for which a registry does not exist may be catalogued in ECMS or READ)
	
	Source: 8/5/08 Action Item Log

	1.13 
	The system shall enable the user to limit/control the number of search results returned.
	
	Source: 8/5/08 Action Item Log

	1.14 
	The system shall display the matching search criteria responsible for returning the search results.
	
	Source: 8/5/08 Action Item Log

	1.15 
	The system shall allow users to access a registry entry via a hyperlink in the search results.
	
	Source: 8/5/08 Action Item Log

	1.16 
	The system shall enable users to search across a common set of metadata fields.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	1.17 
	The system shall provide users with search results that include at a minimum the following information:  name and type of entry.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	1.18 
	The system shall provide users with search results that include a link to view additional detail on the record.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	1.19 
	The system shall provide users with search results that include a link to the full registry record.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	1.20 
	The system shall provide users who wish to view more detail with additional metadata when that metadata can be mapped directly to RCS fields from the record’s source registry.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	1.21 
	The system shall provide users with the ability to view search results by classification scheme.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	1.22 
	The system shall enable users to view items that are planned or in development within the search results. Such items will be clearly marked as planned or in development.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	1.23 
	The system shall enable users to search across heterogeneous metadata.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	1.24 
	The system shall have the ability to pull registry data when the data maps directly to RCS fields.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	15 Process to include entry in RCS

	2.1 
	The system shall provide users with the ability to add descriptive data to entries. 
	
	

	2.2 
	The system shall enable users to record lifecycle information for entries, including distinguishing between currently available entries vs. future and/or planned entries.
	
	

	2.3 
	The system shall provide the ability to classify entries, according to standard or user-defined taxonomies.
	
	

	2.4 
	The system shall provide the ability to map entries to FEA Service Component Reference Model (SRM) (i.e., to one or more elements in the model).
	
	Should the user record additional information about the relationship to the SRM item when mapping?

	2.5 
	The system shall provide users with the ability to enter registry points of contact.
	
	

	2.6 
	The system shall provide the ability to associate entries with related entries, and/or artifacts. Artifacts are related documents or files that provide supporting information about the entry. Examples of artifacts may include data element definitions, schema diagrams, system documentation, etc.
	
	

	2.7 
	The system shall provide the ability to upload soft-copies of artifacts.
	
	Should the system also allow the user to enter a link to an artifact?

What information do we need to capture about artifacts? Dublin core? Should ECMS be employed to do this?

	2.8 
	The system shall enable users to catalog and provide location information for data tools.  “Data tools” include ETL tools, content management system, portal, business intelligence and analytical tools.
	
	Source: 6/3/08 JAD

Should metadata on data tools be stored in a registry? What metadata needs to be captured about data tools?

Is this outside the scope of RCS? 

	2.9 
	The system shall accept registry records that contain all of the following required data: identifier, name, and contact.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	2.10 
	The system shall have the ability to accept additional registry data should that data map directly to data fields within RCS.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	2.11 
	The system shall have the ability to allow users to register entries.
	
	

	2.12 
	The system shall have the ability to provide links to entries.
	
	

	2.13 
	The system shall have the ability to allow users to upload/store entries.
	
	

	2.14 
	The system shall provide users with the ability to create a service level agreement (SLA) for an entry.
	
	

	16 Download / Report

	3.1 
	The system shall provide the ability for users to download content.
	
	

	3.2 
	The system shall have the ability to allow users to extract data.
	
	

	3.3 
	The system shall provide users with the ability to download search results.
	
	

	3.4 
	The system shall provide printer-friendly output.
	
	

	17 Collaborate

	4.1 
	The system shall enable users to subscribe to updates of content.
	
	

	4.2 
	The system shall provide users with the ability to receive alerts about updates of content. 
	
	

	4.3 
	The system shall provide users with the ability to receive automatic updates of content, via a scheduler such as FTP or batch, by either a person or a machine.
	
	Note: During the 10/9/08 RCS Dev. Reqts. Session, it was recommended that subscriptions be managed at the registry level rather than in RCS. Further, it was recommended that RCS not be a registry of contact and mailing list information, but that would be a useful function in a sub-registry.

	4.4 
	The system shall provide the ability to tailor alerts to notify interested users of new or updated content.
	
	

	4.5 
	The system shall allow users to subscribe to notifications based on specific keywords.
	
	Source: 6/3/08 JAD

	4.6 
	The system shall enable users to submit a need or question.
	
	

	4.7 
	The system shall enable users to respond to a need or question.
	
	

	4.8 
	The system shall enable users to search for frequently asked or previously answered needs or questions.
	
	

	4.9 
	The system shall enable users to review and rate content.
	
	

	4.10 
	The system shall enable users to create and manage communities.
	
	

	4.11 
	The system shall enable users to view reference information (i.e., links, documents, templates).
	
	

	4.12 
	The system shall enable users to submit/maintain reference information (i.e., links, documents, templates).
	
	

	4.13 
	The system shall enable users to submit suggestions and new requirements for RCS (i.e., feedback on the RCS system).
	
	Source: 6/3/08 JAD

It is suggested that this functionality should not be part of RCS (Source: 10/9/08 RCS Dev. Reqts. Session)

	4.14 
	The system shall enable users comment on content.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	4.15 
	The system shall not be a repository of contact information and mailing lists.
	
	Source: 10/9/08 RCS Dev. Reqts. Session
This should be managed at the registry level.

	4.16 
	The system shall allow users to find help on how to use the system.
	
	

	18 Administer

	5.1 
	The system shall not provide administration capabilities over registries and registry entries.
	
	Source: 10/9/08 RCS Dev. Reqts. Session
RCS will use a federated search and therefore any administration would be done at the registry level.

	5.2 
	The system shall provide the following user roles:
· General (Read-only) User

· Submitter

· Steward

· Registrar

· Administrator
	
	

	5.3 
	The system shall support a number of organizational roles.
	
	What organizational roles are needed?

	5.4 
	The system shall enable users to manage versions of entries, content, and artifacts.
	
	

	5.5 
	The system shall enable users to view changes to the registry entries, content, and artifacts through an audit trail.
	
	How much audit trail detail (from the registries) should be visible through RCS?

	5.6 
	The system shall have the ability to display version information for a particular item.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	5.7 
	The system shall have the ability to allow a user to choose to not display audit trail information.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	5.8 
	When searching sub-registries, the system shall adhere to a pre-negotiated search process on a registry by registry basis. 
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	5.9 
	The registry-specific, pre-negotiated search process shall include criteria (i.e., inclusion business rules) for inclusion of entries in RCS. 
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	5.10 
	The system shall allow a user with appropriate access rights (i.e., Registrar) to maintain and update the registry-specific “inclusion business rules” used for inclusion of entries in RCS.
	
	

	19 Security

	6.1 
	The system shall require a login.
	
	

	6.2 
	The system shall allow administrator users to retrieve user preferences and access rights.
	
	

	6.3 
	The system shall enable those users with access to the System of Registries (SOR) to also have access to RCS.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	6.4 
	The system shall have the ability to enforce security within the RCS query logic.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	6.5 
	The system shall be compatible with Web Gate.
	
	Source: 10/9/08 RCS Dev. Reqts. Session

	6.6 
	The system shall enable admin users to control access to entries based on user, organization, and role.
	
	

	6.7 
	The system shall enable both internal EPA and external users the ability to access the system.
	
	Source: 6/3/08 JAD

Users may include: Developers, Designers, Managers, Architects, Researchers/End users of environmental data, Program Staff/Data Analysts, and IT Contract Writers.

	6.8 
	The system shall be accessible outside the System of Registries as well as within it.
	
	Source: 6/3/08 JAD

	6.9 
	The system shall allow EPA contractors to access the system.
	
	Source: 6/3/08 JAD

	6.10 
	The system shall be compatible with EPA’s identity access management system.
	
	

	6.11 
	The system shall be accessible via the EPA extranet.
	
	

	6.12 
	The system shall have access to appropriate registries and information resources.
	
	


5.5 Non-Functional Requirements

	Req. Num
	Requirement Statement
	Release Number
	Comment

	14 Usability 

	7.1 
	Human interface shall be accessible in accordance with Federal Section 508 guidelines.
	
	

	15 Reliability

	8.1 
	The system shall be available 24 hours a day, 7 days a week.
	
	Need to confirm availability requirements

	16 Performance

	9.1 
	To be determined
	
	

	17 Supportability

	10.1 
	The system shall not be a repository.
	
	Source: 10/9/08 RCS Dev. Reqts. Session
Another repository may need to be developed that would provide a catch-all for those items (e.g., code, data models) that cannot be stored in the current repositories.

	10.2 
	The system shall be one of the registries within the System of Registries (SoR).
	
	

	10.3 
	The application deployment checklist shall be modified to include the collection of new and/or updated metadata for registries.
	
	Source: 6/3/08 JAD

	10.4 
	The system shall be extensible by being able to accommodate additional kinds of entries in the future.
	
	


5.6 Support Requirements
	Req. Num
	Requirement Statement
	Release Number
	Comment

	14 Training Requirement 

	11.1 
	To be determined
	
	

	15 Documentation Requirements

	12.1 
	To be determined
	
	

	16 System Acceptance / Testing Requirements 

	13.1 
	To be determined
	
	

	17 Change Control Requirements

	14.1 
	To be determined
	
	


6 Appendix A – Use Scenarios
The following use scenarios were developed based on interviews or discussions with key stakeholder groups. 
· Searching 

· The user enters search criteria.  The system then queries all the sub-registries and displays the results by listing all data that matches the criteria. The user may choose to view additional details about the items in the search results.
· Process to include entry in RCS
· The user maintains registry-specific business rules for making a Registry item available to RCS. The system applies the business rules when searching or pulling content from a Registry

· Download/Report 

· The user chooses to download their search results to their computer. The user selects which format the search results will be downloaded in, and the system downloads the search results to the user’s computer.
· Collaborate 

· The user wishes to provide feedback and additional information related to searchable items within the registry, for other users to review and provide further comments. 
· Administer

· The user monitors the system to ensure that the information that it has access to is accessible and that the system is in good health.   The user also tracks all changes that are made to the system and troubleshoots any issues that the system may experience.
· Security

· The user assigns security levels to each user role as well as implements security restrictions to data where necessary.
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