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Purpose

The purpose of this document is to define Entegpbsita Dictionary (EDD) Standards, which
will be implemented and used by the Enterprise Dd@éamagement (EDM) Team to create and
maintain the EDD.

In brief, this document discusses the standarasesses, and procedures needed to create and
maintain the EDD at Federal Student Aid. The EDID be derived from an enterprise-wide
metadata repository. All information provided Imstdocument is tool-independent.
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Background

Federal Student Aid is engaged in a long-term eftomtegrate its processes, data and systems.
To better support these business objectives anthfthasize data as an enterprise asset, Federal
Student Aid has established a formal EnterpriseBdnagement (EDM) program. The goal of
the EDM program is to consistently define data anatke standardized data available across the
enterprise by providing information services anthdachnology expertise to business owners,
project managers and architects.

This document is the result of research of besttipes and industry standards regarding data
dictionaries. It explains what an enterprise afi¢dionary (EDD) is and what steps are involved
in the development. The Enterprise Data Manageiiédi) Team commissioned this
document as a service for business representativelved in data dictionary creation and
maintenance.

This document outlines the EDD development starsgdandl metadata structure of the
dictionary. Comments or suggestions for improveinethese standards are encouraged and
should be reported back to the Project ManageEfderprise Data Management.
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1.0 Overview

1.1 Introduction

The EDD is one of the initial components of EntegrData Architecture. It is a tool for
recording and processing information (metadatajbtiee data that Federal Student Aid collects
and manages.

By definitior?, a data dictionary is a collection of descripti@ighe data objects or items in a

data model for the benefit of programmers and stiadro need to refer to them. A first step in
analyzing a system of objects with which usersradeis to identify each object and its

relationship to other objects. This process isedatlata modeling and results in a picture of
object relationships (entity relationship diagrdBgRD)). After each data object or item is given
a descriptive name:

Its relationship is described or it becomes pasg sfructure that implicitly describes
the relationship.

The type of data (such as text or image or binatye) is described.
Possible predefined values are listed.
A brief textual description is provided.

This collection can be organized for reference iattwook called a data dictionary. When
developing programs that use the data model, adieti@anary can be consulted to understand
where a data item fits in the structure, what valienay contain, and, in essence, what the data
item means in real-world terms.

It is a catalogue for metadata that can be:

Used as a central source of information about Fé@&tudent Aid data, a repository
for common code.

Used for data sharing, exchange and integratiopgses.
Referenced during system design, programming, grattively executing programs.
Integrated within a database management system @)Rivibe separate.

The EDD lists the metadata objects, including aete description of the objects to ensure that
they are discrete and clearly understood. Suchriggign must include at least labels (names,
titles, etc.) and definitions (or text descriptipnbut may also include additional descriptive

metadata such as object type, classifications etortata type, rules (business, validation, etc.),
and valid and default values. The EDD is the dii@ source for the meaning of metadata
objects. Some of the benefits of creating an EBPnaentioned in next section.

2 From Wikipedia
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1.2 Benefits of EDD

An established data dictionary provides numerouefis for Federal Student Aid:

Improved data quality: Labeling information consistently, with agreed-opo
definitions for data elements and a common setropgrties for each data element,
makes systems and data analysis easier and busimeligence more effective

because of access to high data quality informatidhe EDD.

Easy access to trusted dataBusiness owners and developers access to validated
data including approved definitions and propersapporting Federal Student Aid
applications and systems in one central locatigks the EDD will be available
online, the information provided will always be tgdate and changes are
immediately available to all users. The delay edusy distribution of paper releases

is eliminated.

Improved documentation and control: Managing and maintaining all data elements
through the EDD ensure consistency and completermésshe data element
description.

Reduced data redundancyDescribing data elements and the use of a deBeedf
properties for each data element reduce or elimitiz creation of redundant data
elements. The EDD also allows controlling the &ddiof new data elements and
thereby avoiding duplicates.

Reuse of data:Creating the EDD promotes reuse of data and ghafiinformation
across Federal Student Aid and the community eféast.

Consistency in data use:Implementing a consistent labeling and agreed-upon
definition for data elements across applicationswadl as a defined set of data
standards such as naming conventions leads tostensy in data use.

Easier data analysis:Business owners and users might use the EDD akiale for
robust query and report generation.

Simpler programming: Using a common set of properties for each dataeh and
consistent labeling of data elements ensure thsinbss and programmer analysts
can easily identify relevant data to support immeatation of business requirements.

Enforcement of standards: Implementing the EDD with its structure and reqdir
data properties establishes an agreed-upon startatdallows for monitoring,
controlling, and enforcement of adherence to thadsrd.

Better means of estimating the effect of changefhe EDD will help to identify
impact of changes made in the dictionary and Ies/e:t applications and vice-versa.
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1.3 Stakeholders

Stakeholders Needs

Federal Student Aid and Business | Improved data quality and consistency in data us
Owners (System Side)

4%

D

Enterprise Data Management EDD standards supptetitise Data Governanc
and facilitate data exchange

Education Community of Interest Facilitate datahege

Table 1: Stakeholders and their needs.

1.4 XML Registry and Repository

Commonly used data elements in various existindieimns and common elements identified
by business owners are in XML R&R for the Educat@ommunity. As described in the
document “Federal Student Aid XML Based Approaclbtdia Management Case Study Final,”
the XML R&R framework was created when Federal 8nidAid adopted the Service-Oriented
Architecture (SOA) with a common data repository $bared data and a metadata repository to
orchestrate data management. This framework wasl@®sed to address the following strategic
drivers for Federal Student Aid:

Simplify and standardize data exchange with intesind external trading partners.

Deliver consistent and accurate data across tleeeige-level systems at Federal
Student Aid.

Achieve enterprise-wide efficiencies related tadretiata-exchange standards and
policies.

Strengthen Federal Student Aid’s relationship i government and financial aid
community data-standards bodies in order to suppadustry-wide data-exchange
standards.

The XML Framework vision was to use XML, via a dmget of enterprise and community

standards, to simplify and streamline data exchaagess postsecondary education. This vision
was the foundation of Federal Student Aid’s EnisgpiData Standardization effort under an
overall Enterprise Data Management initiative.

The XML Framework enabled Federal Student Aid talize the benefits of fully integrating
XML as an enterprise-wide standard for internal axtérnal data exchange and data storage.

1.5 Assumptions

The EDD information will be published on the Fedletudent Aid intranet and on
the PESC Web site.

The EDM Team will decide how to manage the EDD a$ pf EDM-Operations.
Final Draft 5 April 2007
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The EDD will initially capture common data elemefmsm XML R&R. Over time,
the EDD may expand based on business needs anchetbilities.

The EDM Team will collect and provide informatiobcat data element usage such
as applications that currently use particular daéaments. In turn, this information
will help with impact analysis, if modifications afdata element are requested.

The EDM Team will follow the processes and procedusf the governance model
for creation and maintenance of the EDD.

EDM will implement and adhere to Configuration Mgeeent for the EDD.

Final Draft
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2.0 EDD Development Standards

2.1 Overview

An enterprise-wide data dictionary includes botmaetics and representational definitions for
data elements. The semantic components focuseatirng precise meanings for data elements.
Representation definitions include how data elesian¢ stored in a computer structure, such as
in integer, string, or date format. Data dictioaarare one step along a pathway of creating
precise semantic definitions for an organization.

Initially, data dictionaries are sometimes simplgadlection of attributes/database columns and
the definitions of the content and data types théates/columns contain. Data dictionaries are
more precise than glossaries (terms and definitibesause they frequently have one or more
representations of how data is structured. Datéiotiaries are usually separate from data
models because data models often include complakarships between data elements, which
are not captured in the data dictionary. Dataiahetries can evolve into a full ontology when
discrete logic has been added to data elementitiafis.

2.2 Vision

Federal Student Aid’s long-term vision is to creare EDD that captures a wide range of
information satisfying its business requirementection 2.5.2 about EDD metadata lists the
recommended EDD data elements. Federal Studens Afbrt-term vision is based on the
current needs and the availability of the existingls: XML R & R and ER/Studio’s Data
Dictionary. Data elements (core components) tha identified and approved by the
Postsecondary Electronic Standards Council (PE&Erated in XML R & R under various
classifications. This data will be transferrednfirthe XML R & R to the ER/Studio repository as
part of the data synchronization effort. Using &Rdio, Federal Student Aid will develop and
maintain an Enterprise Conceptual Data Model (ECRNY the EDD. The initial version of the
EDD will contain information described in the EDMDE Metadata Template (Section 2.5.3).

Details about the XML R & R and ER/Studio data idicary mappings are shown in Appendix
C and a detailed sample of an EDD data elemerttagns in Appendix D of this document. A
proof of concept to validate these mappings wagldged based on the current environment and
is referred to as the “Data Synchronization — Catsely”.
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(Refer Appendix [
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(See Appendix C for
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Figure 1: Data Synchronization data flow.

2.3 EDD Characteristics

The following criteria need to be kept in mind whagveloping an EDD:

Consistency: Corporate data, repositories, etc. are only ssfgesvhen they
resonate with Federal Student Aid and are congigteitcessed and maintained
within an organization, especially because thatadatosses organizational
boundaries. An EDD helps to maintain the conststeof corporate data across
organizations.

Clarity: An EDD makes data clear and usable for the businesr and the
developer. It supports efficient and consistem aisthe data by both the originators
and the various users of the data, regardlesseotiithsional organization to which
they belong. Often, non-standardized data is beeduse data elements are known
within the originating organization without regatd other users outside their
organization. The lack of clarity can cause arsidet user to misunderstand the
meaning, use, or domain of a data element and ¢heste an erroneous report
affecting a management decision.

Reusability: An EDD supports consistent use, which is a keyadgnt in the ability
of one divisional organization to incorporate wdhiat has already been designed,
tested, and approved by the corporation for rease its own new development
projects. Reinventing the wheel costs money ame.ti Reusability is enabled by
application of standards to produce consistensgartfitting into future work.

Completeness:An EDD helps analysts know when data is clear, gleta, and
defined by specifying what completeness means laadteps to develop a complete
data structure. Incomplete data properties orrgesms tend to be improperly used
and lead to misunderstanding of the data. They alao cost extra time for a
developer to make multiple phone calls to clarifydacomplete the information
needed to use the data.
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Ease of Use for the DeveloperAn EDD minimizes development time to have clear
and complete definitions/descriptions for the dd&ments that the programmer must
use to create accurately the application functional

In addition to being the trusted source for datamants, the EDD shows the relationship
between the conceptual view and the data implerientaview in the Domain Usage as
demonstrated in the sample EDD of Appendix D.

2.4 EDD Management

The management of the EDD falls under the Entexddiata Management (EDM) Team and will
be carried out by the Data Governance and Metddateger. With so much detail held in the
EDD, it is essential that the data dictionary tpobvide an indexing and cross-referencing
functionality and possibly a search function. HigD can produce reports for use by the data
administration staff (to investigate the efficienoff use and storage of data), data stewards,
management, systems analysts, programmers, andusiies. The EDD is one of the resources
for data models, databases, and project specifecdietionaries.

2.4.1 Management Objectives

From a management point of view, the EDD shouldvige facilities for documenting
information collected from various applications amddels. The EDD should also provide
details of usage in various applications, so tmatlysis and redesign may be facilitated as the
environment changes. In general, the EDD will helgke information review easier than a
paper-based approach by providing cross-referenaimdy indexing facilities. It also defines
standards to be followed in application development

2.4.2 EDD Maintenance

The EDD evolves based on business needs and tatlaticances, so it is very important to
have a good maintenance plan. This plan need$etdify stewardship, processes for a change
in the EDD, and ways to capture all changes madleearEDD under various levels. Part of this
maintenance process is the configuration management

2.4.2.1 Configuration Management

It is essential to keep changes under control,thad contribute to satisfying quality. Changes
need to auditable and traceable. Configurationagement (CM) can be divided into two main
areas. The first area of CM concerns the stordgthe information produced during the
development of EDD: this is sometimes referreds@@mponent repository management. The
second area concerns the activities performed gluniantenance.

From the perspective of the implementation of angeathe configuration item is the "what" of
the change. Altering a specific baseline versiba oconfiguration item creates a new version of
the same item. In examining the effect of a charagesider both

(1) What configuration items are affected?, and

(2) How have the configuration items been affectédfelease (itself a versioned entity)
may consist of several configuration items.
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The set of changes to each configuration item shappear in the release notes describing the
differences between the old and the new versiagheoE£DD.

While developing an CM plan for Federal Student’&iDD refer to the Institute of Electrical
and Electronics Engineering (IEEE) standards andedjnes for additional information:

IEEE Std. 828-1998 IEEE Standard for Software Gumfition Management Plans
IEEE Std. 1042-1987 IEEE Guide to Software Configion Management

2.5 Enterprise Data Dictionary - Metadata

The EDD should capture the following information:
The names associated with each data element (Syrs)ny

A description of each Data Element in natural laggu (relevant technical
information to be added as needed)

Details of the Registration Authority such as Feti&tudent Aid, or Postsecondary
Electronics Standards Council (PESC)

Details of the applications/ models that refer taige each Data Element

Details about each data element in data procesystgms, such as the length of the
data element in characters, whether it is numealdghanumeric or a different data
type, and what logical models include the Data Eieim

The validation rules for each Data Element (e.gnissible values, and range)

Based on the information provided above, threeetbfit EDD templates have been designed to
satisfy Federal Student Aid requirements at varieusls. TheBasic EDD Metadataemplate
mentioned in Section 2.5.1 is based on ISO/IEC 2IrEcommendations (Federal Student Aid
follows this standard). Federal Student Aid expebis basic information from an EDD, at a
minimum.  Section 2.5.2 covers a fully develofd2etailed EDD Metadataemplate. This
template provides detail information at both thé&ilaite and entity levels. It shows the
maximum information an EDD should contain to meetiéral Student Aid current and future
requirements. Section 2.5.3 describes HM EDD Metadatatemplate demonstrating the
metadata structure optimized to meet the curremtefa@ Student Aid requirements and is
supported by ER/Studio’s Data Dictionary tool.
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EDD Developmen t Standards

2.5.1 Basic EDD Metadata (ISO/IEC 11179 Recommendat ions)

The ISO/IEC 11179 standards and guidelines sugggstiring certain data element information
Information captured the following table satisfies the basic
ISO/IEC 11179 guidelines. This template can belw@sea minimum set of requirements in the

to build a data dictionary.

creation of EDD.

Data Element

Description

Data Element Name

A unit of data for which the definition, identification,
representation and permissible values are spediffadeans of a
set of attributes.

Identifier A language independent unique identifier of a édanent within a
registration authority.
Version Identification of an issue of a data element spegtiion in a series

of evolving data element specifications within gisération
authority.

Registration Authority

The organization or body authorized to approvedidia elements
to include in the Enterprise Data Dictionary.

Synonymous Name

Single word or multi-word designation that différem the given
name, but represents the same data element concept.

Context A designation or description of the application ieowment or
discipline in which a data item is applied or whitfrom
originates.

Definition A statement that expresses the essential natwrelata element
and its differentiation from all other data elensent

Data Type A set of distinct values, characterized by propsrof those values

and by operations on those values.

Maximum Size

Maximum size of data element values

Minimum size

Minimum size of data element values

Permissible Values

The set of representations of permissible instant#dse data
element, according to the representation form,ugyaata type an
maximum and minimum size specified in the corresioam
attributes. The set can be specified by nameetgyence to a
source, by enumeration of the representation oirtstances or by
rules for generating the instances like By lisVafues or Range.

=

Comments

Any additional explanatory remarks on the data elem

Table 2: Basic EDD Metadata.
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2.5.2 Detailed Enterprise Data Dictionary Metadata

A Data Dictionary can also provide more completd detailed information about each data
element. This template will give the detail infation associated with data element in an EDD.
Even though not all the information needs to bewag in an EDD, this template will illustrate
how far an EDD can be expanded.

The EDD information can be classified as identifma/description, configuration, properties,
and association:

Identification/ Description: Contains data element name and definition. Thi®ke
fields applies to all data elements (such as dedm.

Configuration: Contains essential data element configuration mMaEmagt
information provided by the data architect’s offic&his set of fields applies to all
data elements (such as data steward, version, cotanaad models).

Properties Contains attribute and column information (suchdasa source, data
length, value, security, and privacy requirement.)

Association: Contains details of the attributes / columns acrbes logical and
physical data models associated with the data eleme

Data Element Description

Identification

Data Element Name A unit of data for which the definition, identification, represation,
and permissible values are specified by meansset af attributes.

Synonymous Name | Single word or multi-word designation that différem the given name,
but represents the same data element concept.

Context A designation or description of the application ieomwment or discipline
in which a Data Item is applied or from which itginates.

Definition A Statement that expresses the essential nat@elata element and its
differentiation from all other data elements.

Comments Any additional explanatory remarks about the déenent.

Configuration

Registration The organization or body authorized to approvedidta elements to

Authority include in the Enterprise Data Dictionary.

Identifier A language-independent unique identifier of a ddéanent within a

registration authority.

Version Identification of an issue of a data element speatiion in a series of
evolving data element specifications within a regison authority.

Current Version Latest (most recent) version of this data element
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Data Element Description
Phase Identifies the phase in which the data elemeneigbbped or modified.
Status Possible values: requested, approved, etc —
Status Date Date the status came into effect
Model Creator Individual/Organization creating the data modetadticing this new
data element (author)
Steward Individual within Federal Student Aid acting as ®&teward
Using Model(s) Active data model(s) where this data element is gfathe data model
Subject Area(s) Identifies the business context (e.g. Organizatiod)

Source System System that determines the need for this data eleaey. XML R&R
requires a new core component that is currentlyuset in any
application, but will be in the future)

Forms List of forms in which the data element is includsdch as data entry
forms, report forms, and others

Properties

Parent Name Name of the parent entity or association

Parent Identifier Unique identifier of parent data element

Data Type A set of distinct values, characterized by propsrtf those values and
by operations on those values.

Maximum Size Maximum size of data element values

Minimum Size Minimum size of data element values

Format How the content of this data element is to be edpresented to the
user (e.g. DD-MM-YYYY for date, or 999-99-9999 f86N)

Uniqueness To what extent is an entry in this field unique:

Absolute

Unique throughout the entire database

Unique within this table

Unique within the document

N/A — Not Applicable — Not unique

Permissible Values The set of representations of permissible instantése data element,
according to the representation form, layout, dgia, and maximum
and minimum size specified in the correspondingbaites. The set cal
be specified by name, by reference to a sourcenbyneration of the
representation of the instances or by rules foeggimg the instances
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Data Element

Description

like By list of Values or Range.

Security and Privacy
Requirement

Editable or read-only

Optional

Determines whether a data element is mandatorptowral

Protected (FSA Only

Pata values: yes/no. This flag indicates whetherdata element
(metadata) and its content are confidential witfeéleral Student Aid or
they can be shared with business partners (e.g.sthating with
community of interest through XML)

Association

Application Name

Application in which the data element is used.

Entity/Class Name

Any concrete or abstract thing that exists, diggxr might exist,
including associations among these things.

Table Name

Name of the table where the information is captuvétin the database
management system

Attribute Name

Attribute Name for the relevant properties or cltgastics of an entity
In the physical model, attributes are represensadfale columns.

Column Name

Columns Name for the relevant properties or chargstics of a table.

Table 3: Detailed EDD Metadata.

2.5.3 EDM Enterprise Data Dictionary Metadata

The following template identifies the optimum infeation that an EDD should capture in order
to satisfy EDM business goals and community ofregerequirements:

Data Element

Description

Data Element Name

A unit of data for which the definition, identification, repregation
and permissible values are specified by meanssef af attributes.

IS

Definition A statement that expresses the essential nat@elata element and i
differentiation from all other data elements.

Context A description of the application environment oragdine in which a
name is applied or from which it originates.

Version Identification of an issue of a data element sjpeatiion in a series of

evolving data element specifications within a regison authority.

Registration Authority

The organization or body authorized to approvedidta elements to
include in the Enterprise Data Dictionary.

Data Type

A set of distinct values for representing the ddément value.
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Maximum Size Maximum size of data element values
Minimum size Minimum size of data element values
Comments Any additional explanatory remarks on the data elem

Permissible Values |The set of representations of permissible instantédse data element,
according to the representation form, layout, dgie and maximum
and minimum size specified in the correspondingbattes. The set
can be specified by name, by reference to a sobycenumeration of
the representation of the instances, or by rulegdaerating the
instances such as By list of Values or Range.

Description Description of the value

Application Name Application in which the entity is used

Entity Name Name of the entity in the above mentioned applicati

Start Date Date the entity is used in the above mentionediegpin

End Date Date the entity is no longer used in the above aeatl application
Used Flag (Active/lnactive): Whether this entity is cantly used in the

identified application (for example, if the formatthe Social Security
Number (SSN) changed from alphanumeric to numaow; the SSN
in alphanumeric format is inactive and the SSNumaric format is
active).

Table 4: EDM EDD Metadata.

Information mentioned below will not be publishedtihe EDD but will be maintained internally
for audit purposes:

Created By
Created Date
Modified By
Modified Date
Approved By
Approved Date
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3.0 EDD Development Guidelines

This section describes the guidelines relevant ci@ation and maintenance of the Federal
Student Aid EDD.

Together with the standards, guidelines will hedgilitate the use of agreed-upon EDD data
elements, support sharing of the information, peeasy identification of existing data elements,
support reuse, and reduce duplication of data elesne

3.1 ISO/IEC 11179 Guidelines

A uniform approach in data dictionary developmewmbids fragmentation. In an effort to
promote and improve international communicationswben governments, businesses, and
scientific communities, ISO and IEC have developst@ndards for specification and
standardization of data elements. The ISO/IEC @Xkt@ndard consists of:

A framework for the generation and standardizatibdata elements
A classification of concepts for the identificatiohdomains

Basic attributes of data elements

Rules and guidelines for the formulation of datardigons

Naming and identification principles for data elernse

Registration of data elements
It is the goal of Federal Student Aid to align wille above-mentioned ISO/IEC Guidelines.

3.2 EDM EDD Guidelines

The following guideline® are loosely based on American Health Informatioankgement
Association guidelines for Data Dictionary develan Federal Student Aid can be use these
guidelines as a starting point for developing amaintaining Federal Student Aid — specific
standards and guidelines covering the full lifeeyal an EDD:

o Planning

o Development

o0 Implementation
0 Maintenance

For review of the full details of these guidelings to Appendix F of this document. Federal
Student Aid will assess the extent to which thasdajines apply.

% Guidelines suggested in American Health Infornmattanagement Association
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4.0 Recommendations

As this document was being written, Federal Studedthad not decided which tool to use or

acquire to develop, publish, and maintain the EDDhe following subsections need to be

reviewed and modified (as needed) based on thetbohselection and business requirements.
If the existing tools (XML and ER/Studio) will beplaced the standards will remain the same,
but the processes may be different.

4.1 Data Management Tools at Federal Student Aid

The following tools are currently in place and ubgdEDM for data management purposes:

Tool Name Purpose

XMLR &R Tool used to create and maintain core componehts.
custom-designed front-end application is used tmtaia
XML R & R. An Oracle database is used to capthee t
information.

ER/Studio Tool used to create and maintain the Enterprisa Dat
Dictionary. The repository is maintained in a Misoft SQL
Server database.

It serves as the confirmed source for producindiphing the
EDD until a final tool is selected and implementieecause
of its reporting capabilities.

Microsoft Excel, PDF & HTML| Tools that could be used to publish and dissemiBBt©.
Table 5: Data Management tools at Federal Studentid.

4.2 Additional Recommended Features

These are some of the additional features andiumadity that are recommended to support the
EDD:

Automatic data synchronization between XML R &R,[H@ and EDD, etc.

Recognition that several versions of the same proger data structures may exist at the
same time. (This point needs to be discussedtiwiistakeholders)

— Live and test states of the programs or data.

— Program and data structures, which may be useiffetent sites.

— Data set up under different software or validatioutine.
Provision for an interface with ECDM, Combiner axlL R & R.

Security features such as password protectiorggolate EDD access.

Generation of update application programs and progr to produce reports and
validation routines.

Implementing search functionality.
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4.3

Open Issues

Will EDD capture only data elements originated kydéral Student Aid or will it also
include core components (XML) introduced throughSEEthat are not relevant to
Federal Student Aid business?

Is it important to understand and regulate the omadin which the data element is
presented (for example: forms on the Web, prinfgadieation forms, data entry forms)?
This information will affect the level of effort iroduced by changes and should be
considered when changing a data element used Imastarm.

Identify any specific regulations within ED andfederal Student Aid that determine:
o How to manage sensitive data (e.g., SSN of a p§?son
o0 Isthere a concept of “System of Records”?

o Does this information affect data sharing policidata access, and archival
strategy, or is it irrelevant because we are logkinMetadata?

Does the synchronization method need to be defiefted to ensure that all tags
(simple and complex) in XML R & R can be represdntecurately in ER/Studio
(Hierarchical versus relational data structures)?

Does the EDD contain both XML and relational dafaes, or only relational data types?
Having both types would allow the user to decidesthibr or not to review the XML
relevant information. If not, the user needs teehaccess to a translation table to ensure
proper mapping/translation of this information.

Determine the frequency of updates to EDD

Determine the frequency for publication of EDD

Final Draft 18 April 2007



Enterprise Data Dictionary Standards Appendix A. Glossary

Appendix A. Glossary

The following terms are used in this document ergertinent to its contents.
Column: A set of data values of the same type collectetistored in the rows of a table.
Database A set of table spaces and index spaces.

Data Element: A generic term for an entity/class, table, attt#huor column in a conceptual,
logical, and physical data model.

Enterprise Conceptual Data Model (ECDM) One of the initial components of Enterprise Data
Architecture. The first enterprise level data matkveloped. The ECDM identifies groupings
of data important to Lines of Business, Concepthailities, and defines their general
relationships. The ECDM provides a picture of tteta the enterprise needs to conduct its
business. Reference U.S. Department of Education Enterprise Data Amretiiire — Enterprise
Data Standards and Guidelings.

Enterprise Logical Data Model (ELDM): A component of a maturing Enterprise Data
Architecture. The second enterprise level datalehdeveloped. It is the result of merging
application level data model information into thdaséing Enterprise Conceptual Data Model
(ECDM). The ELDM extends the ECDM level of detai(Reference U.S. Department of
Education Enterprise Data Architecture — Enterpri3ata Standards and Guidelines.

eXtensible Markup Language (XML): A meta-markup language for describing data elemen
that is extensible because it does not have a Brédf tags and elements.

Schema (XML). A definition, written in eXtensible Markup Langge (XML) syntax, of
constraints for the content type and data typeMt.Xags.

Schema (Data) Any diagram or textual description of a structudog representing data.
(Reference:FSA-EDMN)

Table: A set of related columns and rows in a relatiatahbase.

Table Space A portion of a database reserved for where aetabll go. Table structure is the
mapping of tables into table spaces.

Tag (XML): The markup portion of an Extensible Markup Larggia(XML) element
surrounding the character data. The name of theefégrts the content inside the XML element.
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Appendix B. Abbreviations / Acronyms

The following abbreviations and acronyms are uséih or are pertinent to content included
herein:

Abbreviation / Acronym Applicable Term
CDM Conceptual Data Model

ECDM Enterprise Conceptual Data Model

ED Department of Education

EDD Enterprise Data Dictionary

EDM Enterprise Data Management

ERD Entity Relationship Diagram

FEA Federal Enterprise Architecture

FEAF Federal Enterprise Architecture Framework
FIPS Federal Information Processing Standards
IEEE Institute of Electrical and Electronics Engine
IEC International Electro-technical Commission
ISO International Standards Organization

PESC Postsecondary Electronic Standards Council
R&R Registry and Repository

SCM Software Configuration Management

XML eXtensible Markup Language

XMLR &R XML Registry and Repository for Educati@@ommunity
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Appendix C. XML R & R to EDD Mapping

Using the existing available resources and infolonarom with in the Federal Student Aid to
generate the EDD. (The information provided isgolasn a case study for data synchronization
between XL R & R and the Data Dictionary in ER/Stud

The tools used are:

1. XML Registry & Repository
2. ER/Studio

Mapping Information:

In order to populate the EDD assumptions were niadenerate a Sample EDD. The mapping
information developed is shown below.

Mapping Data Types between XML and Data Model Dis@lines

In order to generate the Enterprise Data Dictionasgumptions made to convert the data types
between XML and Data Model disciplinsDM approval pending]. The following table
shows the mapping between XML data types and datiehudata types.

XML Data Type Data Model Data Type
Boolean ?
Date DATE
Datetime TIME/DATETIME
Decimal DECIMAL I s
GDay CHAR n
GMonth CHAR N
GYear CHAR N
GYearMonth CHARnN
Int INTEGER
String VARCHAR n
Token 2
Unsignedint INTEGER
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1. Every unique XML Business Term becomes a Doame in the ER/StudipAssumption:
the domain name is the data element name - EDM appval pending]

Domain Name [Business Term]

Load the Business Terms as Domain Names

XML R & R Name ER/Studio Name Data Dictionary Name
Sub Classification Name Domain Folder

Business Term Domain Name Data Element Name
Definition Definition Definition

XML Data Type Data Type Data Type

Max Length or Total Digits| Width Width

Fractional Digits Scale Scale

2. Every unique enumeration associated with an XiMs&iness term becomes a unique reference
value name in the ER/Studi@&DM approval pending]

Reference Values [Enumeration]

1. Load the Reference Values by List
2. Load the Reference Values between range
3. Load the Reference Values not between range

List of Values

XML R & R Name ER/Studio Name Data Dictionary Name
Enumeration List Name Reference Values Name
Definition
List Item Key Value
List Item Value Value Description

Between range [XML R & R Terminology: With in range]

XML R & R Name ER/Studio Name Data Dictionary Name
Business Term Reference Values Name
Definition
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Min Inclusive Minimum Value

Max Inclusive Maximum Value

Not Between Range [XML R & R Terminology: Out of range]

XML R & R Name ER/Studio Name Data Dictionary Name
Business Term Reference Values Name
Definition

Min Exclusive

Max Exclusive

3. Bind theReference Value Name [Enumerationjo correspondingpomain Name [Business
Term]

4. Load the attributes to the corresponding estitie

5. Bind the Domain Name to the Corresponding Atitieh

6. Generate the Data Dictionary using ER/Studiol.Too

A sample section of the generated EDD is providesippendix D
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Appendix D. Sample EDD (Using ER/Studio)

Domain Detail Reports

Country Code
Domain Name country code
Domain Folder PersonDemographicinformation
Attribute Name country code
Column Name country code
Base Datatype VARCHAR Width 3 Scale

User Datatype
Domain Definition
Domain Note
REFERENCE VALUE
Reference Value Name Country Code
Description Country code short forms

Reference Value Type By List

Values Not Between NO

Value Value Description

IN INDIA

USA UNITED STATES OF AMERICA
ATTACHMENTS

Name Current Value
ATTACHMENTS

Name Current Value

DOMAIN RESTRICTIONS
Check Constraint

Bound Rule
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Appendix D. Sa

mple EDD (Using ER/Studio)

Declared Default
Bound Default

DoMAIN USAGE

Entity Name Attribute Name Model
Person countrycode Logical
Personldentification country Logical
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Appendix E. References

The following sources contributed to the contert/anformatting included herein:
Data Standardization and Procedures document.

Enterprise Conceptual Data Model — Enterprise CrgtalDictionary
(http://connectedl.ed.gov/po/ea/docs/ecdm-edd &gl

Federal Student Aid XML Based Approach to Data Mmmaent Case Study Final
Data Synchronization — A Case Study, version 1.0

http://www-css.fnal.gov/dsg/external/oracle dcm?@network.920/a96573/glossary.htm

http://enterprisestorageforum.Webopedia.com/TERMAEA dictionary.html

http://library.ahima.org/xpedio/groups/public/docemis/ahima/bokl 030582.hcsp?dDocNa
me=bok1l 030582

http://www.opengroup.org/architecture/togaf8-doctiéchap36.html

http://oamWeb.osec.doc.gov/docs/CASD/DOC CSTARSaDaictionary Enterprise Stan
dards 1 1 Final.pdf

ISO/IEC 11179 of Institute of Electrical and Elextics Engineersaww.ieee.org)

IEEE Std. 828-1998 IEEE Standard for Software Gamaition Management Plans
IEEE Std. 1042-1987 IEEE Guide to Software Configion Management
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Appendix F. Recommended EDM EDD Guidelines

The following guidelinebare loosely based on American Health Informatican®bement
Association guidelines for Data Dictionary develamn

Planning Process

(0]

There should be adequate funding and staffing witrarly defined roles and
responsibilities for development and implementatd&DD.

A development plan should be created that cleakntifies the scope, needs, and
processes that will be used to develop and mairiteenEDD. The plan should be
presented to appropriate stakeholders for approval.

A relevant approving authority/board and its merslsdrould be identified to approve
any changes in the scope or the processes identifihe planning the process.

Federal Student Aid should identify the types of drae (paper, electronic,
spreadsheet, relational database) in which the Bidbe developed, published and
maintained. The media choice may depend on thepleomy of the enterprise
system and the availability of resources.

There should be provisions to ensure that all Boggnagreements are in order.

An implementation plan should be developed and amat that includes archival
strategy on how to manage retired data elements.

Development Process

(0]

Design flexibility and growth capabilities (includj room for expansion of field
values over time) into the data dictionary so tihawill accommodate architecture
changes resulting from technical advances or régyl@hanges.

Follow established ISO/ IEC 11179 guidelines andsdor metadata registry (data
dictionary) construction to promote interoperapibind automated data sharing.

Develop an enterprise data dictionary that intexgratll the data elements used across
the enterprise.

Adopt nationally recognized Federal Information ¢&ssing Standards, Geographic
codes, Coding Standards and normalize field dedimst across data sets to
accommodate multiple end user needs. (Federatnafiton Processing Standards
(www.itl.nist.gov/fipspub} Federal Geographic Data Committee (www.fgdc.gov)
United States Postal Servicevfw.usps.goy, National Spatial Data Infrastructure
(www.fgdc.gov/nsdi/nsdi.htmy International Organization for Standardization

(www.is0.0rg).

Implementation Process

(0]

Any variations in the implementation of the entesprdata dictionary that are
identified in the planning process need to be demisd and approved.

* Guidelines suggested in American Health Infornmattanagement Association
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o

o

(0]

A test plan should be developed to ensure thasylseem implementation supports
the enterprise data dictionary. This should inelsdmpling data inputs and outputs
for conformance, validity, and reliability.  Thisrqeess should also verify

interoperability of systems.

Implementation should be done based on the idedtifiedia in which the EDD will
be developed, published, and maintained.

An archival strategy on how to manage retired datements needs to be
implemented in accordance with the implementatian.p

Training of staff based on their use of data eldésand their definitions.

Maintenance Process

(0]

o

Adequate funding and staffing of the EDM Team walkarly defined roles and
responsibilities to ensure ongoing maintenanc@é@enterprise data dictionary.

Develop and implement an approval process followkederal Student Aid’s
Enterprise Operational Change Management (EOCM)dacdmentation guidelines
for all ongoing EDD maintenance.

An EDD tool should/must identify and retain detadls versions in two different
levels:

Data Dictionary level
Data Element level

The EDD is dynamic and can be affected by new lessitines or changes in national standards.
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