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Data Model Standards and Guidelines, Registration P olicies and Procedures

1.0 Overview

1.1 Introduction

Data are principal Federal Student Aid resourcésclwlike other organizational resources, must
be managed effectively. The use of standardizéd dahances the interoperability among

Federal Student Aid information systems, faciléat@creased data sharing, reduces data
handling costs and leads to better data accuransistency and timeliness. The policies and
procedures of this document provide the framewakessary to maximize data sharing and
exchange opportunities and to enable standardiaéal modeling throughout Federal Student

Aid.

The data required by Federal Student Aid is maiethin the Enterprise Data Dictionary (EDD)

and is input to the data modeling process. Datdalsocontain data entities, the relationships
between the various data entities, and data eatitibutes. One output of the data modeling
process is the graphical representation of the daidel as an Entity Relationship Diagram
(ERD), specifically, of the Enterprise Conceptualt® Model (ECDM) and Enterprise Logical

Data Model (ELDM).

1.2 Scope
The scope of this document is to:

Define the data modeling standards and guidelim&sding naming conventions.

Identify the policies and procedures for Data MdRegistration (DMR) at Federal
Student Aid. These policies and procedures addr@sgo capture all the existing
Federal Student Aid’s business/legacy systemsrdatiels and how to develop
future data models for new business systems aEexsral Student Aid.

This document illustrates a clear, effective preces be utilized by Federal Student Aid for
adopting, developing, implementing and maintaindtaga modeling and registration standards
for the purpose of information sharing and exchanglis document, in combination with the
“Data Standardization Policies and Procedures” ted "Draft Enterprise Data Management
Data Policies"supports effective EDM operations across Federadesit Aid. Throughout this
document, standards are preceded by an (S), addligas are preceded by a (G).

1.3 EDM Data Modeling Environment

Federal Student Aid is consistent with major fedg@ernment efforts to define a common
framework or reference model to be used in deswgibiata modeling standards. The Office of
Management and Budget (OMB) defined the Federaéranse Architecture Data Reference
Model (FEA DRM) as a means to provide a common eonkistent way of categorizing, and
describing data to facilitate data sharing and gragon. The concept of capturing and
describing data follows the standard developedbyinternational Standardization Organization
(ISO)/International Electrotechnical Commission@)e

Federal Student Aid’s ECDM and EDD are maintaime#inbarcadero’s ER/Studio.
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ER/Studio is used for the development of the |dgdata models and the physical database
design and construction. It has the following deas:

Strong logical model capabilities

Bidirectional synchronization of logical and physdienodels
Automatic database construction

Reverse-engineering of databases

HTML-based documentation and reporting facilities
Data modeling repository for cooperative team miodel

1.4 Benefits

The data modeling standards, policies, and proesdaoutlined in this document establish a
sound foundation for enterprise data modeling:

All the existing business systems / legacy dataetsoare available in one place.

All the future developments for new business systentl follow the same policies
and procedures for data standardization and datkeihdevelopment.

The EDM Team will review and validate the new besi system data models for
compliance, thereby increasing the consistencyteargparency of data architecture
across the enterprise.

The common EDD is available for use by future besmsystems, thereby improving
data exchange across all the business systems.

Seamless data integration between all the new éssisystems is enabled.

Data modeling standards are specific rules fordinelopment and modification of
the names, definitions, and other metadata claateibutes and data models.

Data modeling standards establish a required lrethe correctness, consistence,
and completeness of data models.

Data modeling standardization focuses on univasaderstanding of data and their
business context throughout the enterprise rathan twithin the confines of a
particular environment. Policles and procedurese ainstructions and

recommendations for the successful implementatiatata modeling standards.

Following the data modeling standards will redube time required for users and system
developers to identify information assets apprderitor decision making, and will permit
identification and reduction of redundant dataespinterfaces and their associated costs.
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2.0 Modeling Standards and Guidelines

The EDM Team develops and distributes standardsgaidklines for conceptual, logical, and
physical data modeling including data naming stesi&laThese standards and guidelines address
the level of detail required for each particulapdgyof data model. Aonceptual data model
(CDM) is a clear and accurate visual representatiorhefliusiness of an organization. It
includes all major entities and relationships aramksd not contain much detailed level of
information and is often used during the planniftage of a project. Section 2.5 of this
document contains standards and guidelines foreginal data model design. l8gical data
model(LDM) is more complete and detailed than a CDM and hae aygplicable data standards
and guidelines. Section 2.6 of this document aoatstandards and guidelines for LDM design.
A physical data mode(PDM) reflects implementation considerations such asop@dnce,
denormalization, and data access path, and it eatifferent from the LDM. Section 2.7 of this
document contains standards and guidelines for EBS&gN.

The EDM Team will help with application data modigvelopment on an as-needed basis. It
will review and validate each conceptual, logi@dd physical application data model using the
standards-based templates in Appendix G, H, andspactively. The following standard
determines the different delivery formats for dawadels:

(S) All emerging or legacy conceptual, logical, giysical application data models will
be provided in the format of the data modeling toskd for the modeling effort
(ER/Studio is the standard tool). Each model al#lo be prepared in a Word-document
report. This Word report is a generic format thah be shared across the enterprise
regardless of the availability and/or accessibibtyhe modeling tool.

(S) The data modeling notation (cardinality) foiat®nship information between entities

must follow the Information Engineering (IE) standards. Appendix J provides

additional detailed information about IE notatieuch as its graphical presentation and
how to interpret the individual symbols.

2.1 High Level Data Model Definitions

The Entity-Relationship Data Model (ERDM) is a daedel that views the real world as

consisting of entities and relationships. The BEREhe visual representation of these concepts.
The basic constructs of the ERDM are entities, timahips, and attributes. Entities are

concepts, real or abstract, about which informatsonollected. Relationships are associations
between the entities. Attributes are propertiekjclv describe the entities. For detailed

information visit the “Introduction to Data Modetjhprovided by the University of Texas

2.1.1 Entity Data Model

The Entity Data Model specifies the conceptual nhadfiehe data via the ERDM. The ERDM
views the real world as entities and relationshifa. ERD is commonly used as a tool to discuss
and document business information in a relationainft, which is used for database design.
The utility of the data model is:

2 University of Texas; Introduction to Data Modeliridtp://www.utexas.edu/its/windows/database/datarirogielm/erintro.html
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It is simple and easy to understand with a mininadrraining.

Data modelers and database designers can use thed taaccommunicate the design to
the end user.

It can be used as a design plan by the databastogey to implement a data model in
specific database management software as the gotsstrsed in the ERDM can easily be
transformed into relational tables.

2.1.2 Entities

Entities are the principal data object about which inforimatis to be collected. Entities are
usually recognizable concrete, tangible or abstcacicepts, such as person, places, things, or
events important to the organization’s busineskeyTusually refer to objects that are relatively
stable and long-lived. Some specific examplesntities are PERSON, ORGANIZATION, or
LOAN. An entity is analogous to a table in theatgnal database model. Properties describe
the entity by giving it a name and type (primaryassociative entity.) Entities must have:

A name complying with Federal Student Aid’s namaagiventions.
An unambigious succint definition.

A minimum of two attributes: one unique identif{&ey) and one or more descriptive
attribute.

A minimum of one relationship to another entity.

2.1.3 Relationships

A Relationshiprepresents an association between two or mor¢iesnti An example of a
relationship would be: “employees are assignedagepts.” Relationships can be either one-to-
one, one-to-many, many-to-many, zero-to-one, oco-t@many. Relationships between entities
are named, which defines the purpose of the ralslip. For more information about
relationships see Appendix J.

2.1.4 Attributes

Attributesdescribe the entity of which they are associa#&gbarticular instance of an attribute is
a value For example, "Jane" is one value of the attriblifiest Name”. Attributes can be
classified as identifiers or descriptors. Ideetdi are more commonly callddeys which
uniquely identify an instance of an entity. A d@sior describes a non-unique characteristic of
an entity instance.

Each attribute is the physical representation efablumn of a table in the relational database
model.

2.1.5 Class Word

A class word is a noun that prescribes a definifmma general category of data. A class word

designates the category of data into which a dment fits. Examples of class words are

“Code,” “Name,” and “Quantity.” A complete list a@fpproved and recommended class words is
available in Section 2.4.4.
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2.1.6 Meta Data

Meta data involves the capture and presentatioth@fmeaning and context behind the data.
Meta data is everything about the data that turimgo information that is useful to the business.
Data elements have definitive characteristics thantify, identify, or describe a concept. For
example, data elements have names, definitionsyal values. Unit of measure, e.g., feet,
tons, miles per hour, etc., is a characteristia afata element, and as such is an item of meta
data. Meta data are data about data. Meta datdataer facts about data elements.

2.2 Data Standardization
Federal Student Aid manages data in two differamirenments:

The XML Registry and Repository and
The Data Model Repository for relational data medg&dbular dati)

Federal Student Aid decided to keep the data cemsibetween the two environments. To
enable this synchronization Federal Student Aid

Correlated the components of the XML Registry amghdsitory with the components of
a data model (see Appendix N - XML Crosswalk).

Mapped XML data types to data modeling data types @Appendix M - Converting Data
Types).

Data Standardization defines consistent requiresnientmeta data and applies them to common
data structures through a process of review andatadns. With Data Standardization being a
combination of how data is described, categorizadl shared, the following three major areas
reflect this as described in the FEA DRM:

“Data Description: Provides a means to uniformly describe datagethgrsupporting its
discovery and sharing.

Data Context: Facilitates discovery of data by grouping it adoog to defined
taxonomies. Also, enables the definition of authtwve data assets with in a
Community of Interest (COl.)

Data Sharing: Supports the access and exchange of data wheessaconsists of ad-hoc
requests (such as a query of a data asset), amarege consists of fixed, re-occurring
transactions between parties. It is enabled bwlwépes provided by both the Data
Context and Data Description standardization areas.

% Tabular Data: is "data in a table", organizedaws and columns (table structure).
* Federal Enterprise Architecture — Data Referenodél] November 2005
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2.3 Common Standards and Guidelines

Data model entities, tables, attributes, and cokimust be described at a sufficient level of
detail to ensure that they are discrete and cleaniyerstood. To do this, each attribute or
column name must end with an approved or recomniempheric element/class word as
discussed in Section 2.4.2. In addition, eachtyemtnd each attribute or column has a field
layout format consisting of mandatory, recommendadpptional metadata requirements as
explained in Appendices E and F.

2.3.1 Naming Standards

Ten common naming standards are equally applicabtbe data domains. The order of the
standards listed below does not imply any ordempiortance. In summary, a name must:

1. Be correct, that is, both functionally and tachHy accurate.
2. Be clear, avoiding the use of vague terms sachandle” or “process.”

3. Be concise, using the fewest number of wordssiptes avoiding articles and
needless prepositions.

Be unique, avoiding wording similar to that ofyaother name.

Be atomic, representing only a single concept.

Contain only letters of the alphabet, numbend,\word separators.

Follow the specified format for names as pre=gbelow in Section 2.4.
Reflect common terminology used throughout Faldgtudent Aid.

Use complete names wherever possible instealllé&viations or acronyms.

10. Use only approved abbreviations or acronymsmwthe data modeling tool restricts
the length of the name.

© 0o No oA

2.3.2 Definition Standards

Any name used in the data domains requires a @mneng definition. Because the definition
is the sole justification for the existence of tieme, the definition must be developed at the
same time that the name is created.

As with the above naming standards, and regardiesise particular domain, the following 7
definition standards apply throughout the entegri®©nce again, the sequence of the standards
listed below does not imply any order of importané® summary, a definition must:

1. A definition should be unique and distinguistealiiom every other data element
definition.

2. A data definition should be precise, concise] amambiguous. The definition
should be clear enough to allow only one possitierpretation.

3. The data definition should be expressed in ithgu$ar.

4. The definition should include the essential negor primary characteristics of the
concept.

5. The definition should only use abbreviations wimecessary and the abbreviation
must be commonly understood.
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6. The definition should not contain any embeddefindions or underlying concepts
of other data elements/terms/concepts.

7. The definition should not include statementsualwehy and how a data element is
used.

Additional information on how to create a well-ieim definition go to Appendix R of this
document.

2.4 Unique Data Object Naming and Definition Standa rds and
Guidelines

This subsection and all of sections 2.5, and Zér t® the naming and definition standards for
data models and data objects as well as to entgefing.

2.4.1 Entity versus Object Modeling

Entity modeling: is a technique used to describe data in terms tfiesy attributes, and
relationships as described before in Section 2.JEhtities are classes of persons, places, or
things important to the enterprise business. Tiityemodel provides the most succinct,
abstract, and permanent description of the ens&prEntity modeling occurs at the conceptual
level in the conceptual entity model, and at tlggdal level in the logical entity model.

For example: The ER model views the real world asnstruct of entities and association
between entities.

Entities are the principal data object about which inforimraiis to be collected. Entities are
usually recognizable concepts, either concretdsiract, such as person, places, things, or
events, which have relevance to the database. Speuwfic examples of entities are PERSON,
ORGANIZATION, and INVOICE. An entity is analogotrs a table in the relational model. An
independent entitis one that does not rely on another for identifara A dependent entitys

one that relies on another for identification

An entity occurrencéalso called an instance) is an individual occureeof an entity. An
occurrence is analogous to a row in the relatitedalke.

A Relationshiprepresents an association between two or moreesnti
An example of a relationship would be:
Employees are assigned to projects
Projects have subtasks
Departments manage one or more projects.
Relationships are classified in terms of degreaneotivity, cardinality, and existence.

Object Modeling: is represented graphically with object diagramg tuantain object classes.
Classes allow the characteristics of objects tatistracted and applied to similar cases. A class
is a description of the attributes, operations, eeldtionships that define a set of objects based
on the class.
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In object technology, an entity is one type of gsial class. An entity class is persistent, having

attributes and relationships. Real-life entity ety are instances of entity classes. When
analysis is completed and design begins, an eritigs becomes an object class. Because of all
their similarities, the terms “entity” and “clasgie frequently used interchangeably. This is

correct for naming and definition standards anddelines, but there are some other minor

technical differences.

For example: AClass diagramgives an overview of a system by showing its dassnd the
relationships among them. Class diagrams are statiey display what interacts but not what
happens when they do interact. UML class notasanrectangle divided into three parts: class
name, attributes, and operations. Relationshipsd®st classes are the connecting links.

In general class diagram has three kinds of relaligs.

Association-- a relationship between instances of the twesda. There is an association
between two classes if an instance of one class knosv about the other in order to
perform its work. In a diagram, an association lislaconnecting two classes.

Aggregation -- an association in which one class belongsdollaction. An aggregation
has a diamond end pointing to the part contairfregahole.

Generalization -- an inheritance link indicating one class isipesclass of the other. A
generalization has a triangle pointing to the sclpss.

An association has two ends. An end may hawdeanameto clarify the nature of the
association. For example, @nderDetail is a line item of eac®rder.

A navigability arrow on an association shows which direction the aaiooi can be traversed or
queried. AnOrderDetail can be queried about item, but not the other way around. The
arrow also lets you know who "owns" the associasianplementation; in this case,
OrderDetail has aritem. Associations with no navigability arrows aredmectional.

Themultiplicity of an association end is the number of possilstances of the class associated
with a single instance of the other end. Multipiés are single numbers or ranges of numbers.
For example, there can be only dbestomer for eachOrder, but aCustomer can have any
number ofOrders.

2.4.2 Data Object Naming Conventions

(S) As shown by the matrix provided in Table 1, skendard and format for a particular name in
the data domain depends on the type of data obfemt.example, the name of an entity or class
follows the entity naming standard and the nama foéld follows the attribute naming standard.

This information needs to be considered when argatidata object name.

: . . Attribute Relationship
If the object is: Na%ljigjegtﬁr:zzrd Entéiérl:ldaan:éng Naming Naming
9 Standard Standard
Subject Area X
Entity or Class X
View X
Revision Version 1.1 -8- September 2007
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hotioatis: S NS Namng Namng!
Standard Standard

Database X

File X

Field X

Record X

Table X

Attribute X

Column X

Relationships X

Table 1: Data object names matrix.
(G) Data object names should have the followingprbes:

Be unique

Have meaning to the end-user

Contain the minimum number of words needed to wlygand accurately describe the
object

Remain unchanged at the different data model levels

Not be longer than 32 characters.

For entities and attributes, names are singulans@hile relationship names are typically a
combination of a noun and a verb. The matrix showhable 2 provides more detail on how
these naming standards apply to four of the moneneon types of data objects. The use of
modifiers is optional and should be selected c#lsefbject type names should be short and
precise. This information needs to be considereenicreating a name for a subject area, entity
or class, attribute, or relationship (S).
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Object Type Name = Component 1 Component 2 Component 3
Subject Area Name _ Modifier(s)5 + Plural Noun
- (Optional) (Mandatory)
Entity or Class Name | _ Modifier(s) + Singular Noun
- (Optional) (Mandatory)
Class Word
Attribute Name Modifier(s) (Mandatqry)
= Noun or Noun Phrase + (Optional) + See Section
P 2.4.4, generic
class words
Relationship Name _ Noun or Noun Phrase . Verb + Noun or Noun
Phrase

Table 2: Naming standards matrix.

Summarizing some key points from these naming siraisd

(S) A noun or noun phrase is used for all typedat& objects except relationships.

(S) The noun or noun phrase is singular excepaf@ubject Area name that has a
plural or collective sense.

The naming conventions for entity modeling are:

(S) Entity name: The entity name must be unique across all data m@del must be
singular to avoid vagueness about what a singld@yeatcurrence represents. For
example, if occurrences of an entity represent eygas, name the entity “Employee”
instead of the plural “Employees”; likewise, usdau@&ent” instead of “Students”. Use
names that correspond to the business users' wogin Where different groups of
users have different terminology, select the mordely used or accepted term as the
name for the entity. Include any synonyms for teatn in the entity definition. Reflect
the thing the entity represents, instead of anyiomedon which it is handled. For
example, when naming an entity describing the ewepnhted data associated with the
receipt of a written complaint from a student, gsenething like “Student Complaint”
rather than “Student Complaint Letter”. The enhigme does not reference the subject
area as part of the name.

(S) Attribute name: The attribute name must be represented with omeuttiple nouns

or a noun phrase and a class word. The attribargershould be unique within the EDD
(for example, Social Security Numberlf the attribute name consists of more than one
word, the words are not concatenated through hyplwnunderscores. At Federal
Student Aid the attribute name is determined byhihginess term of the corresponding
basic core component in the XML Registry & RepasitoThe attribute name does not
reference an entity as part of the name. Whersfwaming a logical data model in to a
physical data model, the attributes are convenéd columns. If the attribute name

®> Modifiers can be adjectives, adverbs, absolute phrases, infinitive phrases, participle phrases,
prepositional phrases, adjective clauses, and adverb clauses. For an example go to:
http://www.chompchomp.com/terms/modifier.htm
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consists of multiple words, these words need tacdrecatenated through underscores
when becoming column names.

(S) Relationship name:The relationship nhammaust be a present tense verb surrounded
by two entity names and can be expressed in etfitaro directions, depending on which
entity is listed first. The name is composed o flollowing components through
underscore:

o0 Positionl: entity 1 (for example: Person)
o Position 2: verb (for example: is)
o Position 3: entity 1 (for example: Student)

For instance, the full name of a relationship cdatik like: Person is Student.

(S) ERD name: The ERD name must be unique across all data maielsmust be
singular. The name of the diagram is composed haf following components
concatenated through underscore:

o Positionl: project folder (for example: name of gnenary business unit the
project falls under)

o Position 2: project name (for example: the projesdif, such as IPM)

o Position 3: indicator for type of data model (feaeple: “c” for conceptual,
“I” for logical, and “p” for physical data model)

o Position 4 - version of the model (for example: v1)

For instance, the name of an ERD could look likesiBessUnit_IPM_p_v1.

2.4.3 Data Object Definitions

In addition to the general definition standarddinat in Section 2.3.2, the following additional
standards apply specifically to all Data objecksept Subject Area and Relationship:

(S) The definition must begin with a singular naamnoun phrase that makes sense
as a complete sentence when preceded bydata<object nantweis ...”

(G) Examples are encouraged. Precede examples thithphrase “Examples
include.”

(G) In a conceptual data model, a data object noaypa fully defined.

2.4.4 Generic Class Words

Appendix D provides a table that describes in naetil an initial set of 22 quantitative or
gualitative generic elements/class words: 6 clamsisvare recommended for use, 16 class words
are optional.

business name for tabular attributes.
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The following are the@pprovedclass words at Federal Student Aid:
Quantitative: Amount, Date
Qualitative: Code, Number, Name, Type
In addition, there are Quantitativegeneric elements/class words for optional use:

Quantity
Rate

Year

Time
Timestamp
Count
Cycle
Duration
Percent

There are an additionalgUalitative generic elements/class words for optional use:

Identifier
Period
Indicator
Text
Description
Status
Image

(S) If an existing attribute of the legacy systemilt be used to produce the future application
data model development and it does not have onleegbroposed generic elements/class words
at the end of its name, then the attribute willlbeamed. The generic element/class word that
best corresponds to the purpose of the attribule b@ selected as its new name. The
recommended length of an attribute name is a maxirafi32 characters. If the name of the
attribute is longer, the attribute name will bentated to 32 characters when developing the
physical data model, which will no longer suppt goal of keeping consistent naming across
the different levels of the data models.

2.5 Conceptual Data Modeling (CDM) Standards and Gu idelines

These standards and guidelines determine the dontemtext and presentation of the
information of a CDM. CDMs consist of high-levehtd entities and their relationships. The
CDM describes key business information by subjeza érom a data perspective.
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2.5.1 Conceptual data model packaging:

(G) A CDM may have as many entities as necessaryjttshould be divided into
manageable size subject areas. In practical tetimsmeans a model usually has
between 10 and 15 entities per subject area, witeerence toward the lower limit
of 10, on a standard eight and one-half inch byezldnch page.

(G) If a subject area is exceptionally large, ibgd be spread out on multiple pages
to avoid overcrowding a single page.

(S) Every subject area must have a unique titlesarmbdel version number.

2.5.2 Conceptual data model level of detail:

(G) A CDM should start at a very high level, shogvimajor entities and primary
relationships. A major entity can have the sammehas a conceptual data model
subject area. A major entity does not inherit fdrits primary key from any other
entity.

(S) No attributes may be entered in the conceptata model.

(G) Every major entity appearing on a conceptuéd daodel should have at least one
relationship to another entity.

(S) Relationships appearing on an entity diagranstrolearly display a verb phrase
and the direction in which the action of the vepiplees.

(G) In building a CDM using ERDs, the non-specifedationship line is typically
employed to model relationships between entitie®eyond the non-specific
relationship line between entities, however, pesmissible to employ a more refined
level of detail by using identifying or non-ideniifig relationships.

(G) The verb phrase for reading the associatioaticglship in the reverse direction
may also be shown.

(G) Every subtype relationship has a cardinalityrartiplicity of “1” on each end,
and implies the verb phrase “is a” in both direatio Therefore, neither this verb
phrase, nor this cardinality or multiplicity, netdbe entered into the model or appear
on class diagrams. Global statements in data motteductions may reiterate this
guideline.

(G) Every parent/child relationship has a cardtgatir multiplicity of “1” on the
parent end, “zero to many” or “one to many” on tield end, and uses the verb
phrase “is composed of” when read from parent tlwchirherefore, neither this verb
phrase, nor this cardinality or multiplicity, netdbe entered into the model or appear
on class diagrams. Global statements in data motteductions may reiterate this
guideline.

(S) Association relationship verbs or verb phrasest be strong, specific, active-
tense in one direction and passive in the othdéeausof general, one-word verbs of
being such as “is,” “has,” or “contains.” It isrp@ssible to begin verb phrases with
the verbs in these examples. It is also permissibluse one-word verbs if they say
something specific such as “files,” “owns,” or “odges.” For example the
relationship between “OrganizationType” and “OrgationTypeRole” (associative
entity) can be described as:
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a) “ One (1) OrganizationType is allowed to act zero (0) or many (m)
OrganizationTypeRole” , and the reverse relatiomsbads

b) “One (1) OrganizationTypeRole is classifieddme (1) OrganizationType”

2.5.3 CDM Review Template

(S) Appendix G provides a template, consisting aéfhs to be checked, to be used to review a
conceptual data model for compliance with the staasland guidelines in Section2.5.

2.6 Logical Data Modeling (LDM) Standards and Guide lines

All of the above standards and guidelines thatyappla conceptual data model also apply to a
LDM. In addition, the logical model has five marajor data modeling standards immediately
below for further refining the conceptual data mode

(S) Compared to a CDM, a corresponding logical datalel also has associative
classes to resolve many-to-many relationshipslig attributed, and is normalized to
Third Normal Form (3NF). This normalization incksldisplaying all foreign key
migration.

(S) If a CDM was used as a foundation for addintaitieto develop a logical data
model, then the non-specific relationship line kesw entities will be replaced with
identifying or non-identifying relationships.

(G) An associative entity inherits its primary képm two other entities having

many-to-many relationships. For example, a conmptlata model shows only
Person and Organization with an association relalipp between them having
cardinality or multiplicity of one or more. A ca&sponding logical data model also
has the associative entity Person Organizationcatenating the name of both
contributing entities, with a cardinality or muligpty of exactly one.

(S) A LDM also shows all native (that is, non-fgeikey) primary key attributes and
non-key attributes in the attribute area. Non-kélyibutes, without any stereotype
identification, will be listed immediately belowetprimary key attributes that have a
primary key stereotype.

(S) A fully attributed logical data model will ba iThird Normal Form (3NF). This
means that each entity instance has exactly orqueniecord. All non-key attributes
fully depend on primary key attributes, and no keg-attributes depend on any other
non-key attributes.

(G) Code attributes may be shown on logical dataetsif the code symbols and
their corresponding code meanings are embeddelkeimger lexicon. In situations
where the code values are not common knowledgecdbglata models should
instead use additional type entities and namebates representing each code value.

(S) Depending on the particular logical data madgimethodology and tool used,
there are a number of acceptable ways to indicatéirality or multiplicity on the
ends of relationships between two equally import@mntities. This cardinality or
multiplicity notation must convey one of the followy meanings:

o Exactly one
0 Zero or one
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0 Zero or more
o One or more

2.6.1 LDM Review Template

(S) The template in Appendix H, consisting of ZMMms to be checked, will be used to review a
LDM for compliance with the standards and guidedimeSection 2.6.

2.7 Physical Data Model (PDM) Standards and Guideli nes

The objective for creating these standards andetjogs is to help emerging and current
applications develop and maintain their physicahdaodels in a consistent manner.

Physical database design is the process of congettie detailed logical data design into a
design that can be supported by the selected degtalm@mnagement system (DBMS). It is
assumed that all target databases will be impleadent a relational database management
system rather than in hierarchical, networked, adbgatabase, or any kind of sequential file
designs. Examples of target DBMS tools are DB2@ratle.

(S) The emerging or current application physicahdaodel will be submitted to the
EDM Team in Word format for review and registethe repository

(S) Use of Large Object (LOB) data type columnstlom PDM, such as Character
large Object (CLOB) and Binary Large Object (BLORMpes not eliminate the
requirement to submit a complete physical data nodlbis standard means that all
fields composing a document stored in a single LdaBa type column must map to
the columns in the tables where they originatehenRDM. This mapping may be to
general columns such as Field Value Text and MBelihition Form Field Name.

(S) All LOB data type columns on a physical datadeiawill be uniquely named and
defined to specifically reflect their data storamgective. All information stored in
this LOB data type column is read-only and maybethanged.

(G) If the intent instead is to store the samerimfation in multiple states, a more
general column name and definition would be us€ldis requires a supporting type
code column defining the particular state of tloeesd information.

(S) Pure character strings, without individual peof data identified by name tags,
will continue to use the class word Text insteaXiL.

(G) Designate a unique primary key column for evilgle. Do not choose an
existing identifying column from a table as thenpary key if the value of the column
ever changes or if the properties of the columntrbesmodified. Compound keys
are even more likely to be a problem. Many datalza@bninistrators include a unique
numeric identifier that is generated by the datab&elf or by a trigger. This number
should have no business meaning whatsoever. liléhtever change, so it is a
perfect candidate for primary keys and is as sintpleuse as a foreign key in
associated tables.

(G) Every table should include a Timestamp colummrder to manage concurrent
access by multiple users if optimistic locking rabled. Optimistic locking permits
more than one user to access a table row simuliaheo The alternative is to use
pessimistic locking, which prevents access to amy that is currently held by
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another user. Pessimistic locking is not normalgcommended for online
processing, but it may be necessary for some lpatitesses.

(G) Table and column names must be sized to fitrdgpirements of the target
DBMS tool. Different database products permitaeliéint name lengths.

(G) Table and column names should be singular.

(G) Each column name should contain all of the eleis of the logical attribute from
which it was derived, but should be abbreviatefit twithin the maximum length.

(G) Most DBMS tools do not permit blanks in tablecolumn names. Two common
methods to deal with this are to insert underscbigacters to replace blanks or to
remove the blanks completely while capitalizing fingt character of each term. Not
all databases honor case sensitivity in table nasees is preferable to separate terms
with underscore characters.

(G) Do not use hyphens in table or column namesaumr some programming
languages interpret hyphens as subtraction opserator

(G) Implement table and column names in a way ithasupported by all target
DBMS tools (such as DB2, Oracle, and SQL Server).

(S) The physical model will assign lengths and dgpes to all columns. Data types
should be specific to the target DBMS tool. Wheondeling a data type not
supported by the modeling tool, insert a commerixygain your intention.

(S) The physical data model will, at a minimum,\pde examples of possible values
for identifier, indicator, and code columns.

(G) A certain amount of denormalization is usualjcessary when implementing the
physical data model. Denormalize only if you camanstrate a performance gain.
Losses in maintaining data integrity must be jiedibby the performance gain. Some
examples follow:

o Replication of some attributes to reduce the nundbanulti-table joins needed
for commonly used functions. Justification shoelplain how the replicated
instances are to be synchronized.

0 Storage of computed values to avoid joins for agatiens. How and when will
computation occur?

o Allow a limited usage of repeating fields. For eyde, Phonel, Phone2, and
Phone3 might be a reasonable denormalization, rrdkiaen creating a separate
Phones table.

(G) Document the range of values (domain) for easlbmn. Some of these may be
enforced by means of constraints or relationstopsther tables.

(G) Estimate the expected storage requirementgdoh table based on the size of
each row, expected growth, number of rows, and\arghrequirements.

(G) Define alternate keys that will enhance perfamge by supporting common
search paths.

(G) Understand the capabilities of the specificalase product. Performance
improvements may be realized by taking advantagéeatfures such as clustered
indices, caching, and index optimization.
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(G) Define security requirements for every attréoand plan for implementation of
security policies.

(G) Although this document does not address theahechechanics of converting a
logical data model to a physical data model, aildetaxplanation of the migration
between these two data models must accompany tfscphdata model unless such
migration is intuitively obvious to every model rewer. This migration explanation
must address the addition of new columns to exjdiales, new tables that need to
be part of the physical design, entities now stareclles engines, and relationship
changes.

(G) A PDM for a current application release mayptiiyg tables and columns that will
not be populated until later releases if:

o Itis done for all of the columns that compose digalar table, and

0 A note identifies each unpopulated table. For ¢higleline, an attribute that may
not be null is considered to be populated if itiatly uses a default value.

(G) A PDM may use either vertical or horizontalleablesign. The LOB data type
appears the same way on the PDM regardless of wéitde design is used.

This is a choice between a larger number of smedles (vertical) or a smaller number of larger
rows (horizontal). The vertical table design supgpdax form changes from year to year. The
horizontal table design may require column changesn the tax form changes.

(G) A physical data model may actually store a doent in a separate table or
column that is linked to the primary LOB data tyi#ribute.
(G) If necessary, PDM tables may display referémiagrity rules.

This optional information may provide more insighto the foreign key migration automatically
shown on a PDM. Referential integrity rules mustdefined for constraints on a named foreign
key for updates or deletions. These rules mayebgicted to set to null, or cascade.

2.7.1 PDM Review Template

(S) The template in Appendix I, consisting of 1€nts to be checked, will be used to review a
PDM for conformance with the standards and gui@slin in Section 2.7.
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3.0 Data Model Registration (DMR)

3.1 DMR Policy

It shall be the policy of Federal Student Aid teath Business Owner work diligently to comply

with the Federal Student Aid ECDM for all new datgstems involving core data. Each

Business Owner shall provide a copy of the projelated conceptual, logical and physical data
models to the EDM Team for registration. This pplapplies to any major versions of the data
models.

The best way to encourage data sharing and resusemprove awareness and understanding of
data within a single Federal Student Aid CommonraD¥tchitecture (CDA).

Key policy requirements include:

Standardizing data models (including ERDs, entitielationships and attributes) to meet
the requirements for data sharing and interopetakamong information systems at
Federal Student Aid.

Using applicable standards such as ISO/IEC 111%P Federal Student Aid’s Data
Standardization Policies and Procedures, Draft farise Data Management Data
Policies, or common best practices.

Adhering to these policies will support data mamaget through clear, consistent, unambiguous
and easily accessible data Federal Student Aid-andkeminimize the cost and time required to
transform, translate, or research differently nameddescribed data that actually represents
identical data requirements.

3.2 DMR Procedures

This section describes two different DMR procedudé$ering based on the status of the
application to which they relate: (1) registratisindata models for existing applications and (2)
the registration of data models of new applications

The EDM Team will provide the standards, guidelinaeg procedures for developing the future
systems data models and the registration in ERi&tuthe EDM Team will

Register all major versions of the conceptual,daband physical data models in
ER/Studio, at a minimum annually.

Assist in the reverse engineering of the physieshllase into a LDM using
ER/Studio, if no data model exists for a legacyliappon. If the legacy system is a
COTS application, the data model of the COTS appba must be provided and
registered.

3.2.1 DMR Procedures for existing applications

The EDM Team will receive and collect all data misder the existing legacy business systems
in production. The business system data modeldisraverse-engineer the existing legacy
systems using the ER/Studio Tool and will captiwedata model in the ER/Studio format with
extension *.dml.
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The EDM Team will use the following project foldatructure when registering the data models
in the ER/Studio Repository:

FSA_DA_LEGACY

0 Business System 1 (for example: CSB)

0 Business System 2 (for example: IPM)

0 Business System 3 (for example: NSLDS)
o ARCHIVE

Each sub folder contains only the most recent warsf the conceptual, logical and physical data
models. All previous versions will be moved to tBR&RCHIVE sub folder within the
FSA_DA_LEGACY folder.

3.2.2 DMR Procedures for future developments in sup  port of TSV

When a request comes to the EDM Team to supporva aevelopment project within the
Federal Student Aid business systems, the EDM Tedhtreate a new project folder under
FSA_DA_ MODERNIZATION in the ER/Studio Repositoryréctory with an empty diagram-
file for entity modeling. It is important to birtle EDD to this diagram to ensure consistent use
of the existing data elements.

The EDM Team will provide the newly created blam&giam-file, including a copy of the EDD,
to the system integrator. The system developeta thodeler will design data models based on
business requirements that are in compliance wighRederal Student Aid data standardization
and data modeling standards and guidelines ussmgxisting EDD.

In cases where the development project team is lenab find the appropriate domain
information to map the attributes in their businggstem to data elements in the EDD, the
development project team will send a request tothdchewly-identified data element(s) to the
EDM Team following the processes outlined in theldral Student Aid Data Standardization
Policies and Procedures document.

The EDM Team will review the request and processinitaccordance with the Data

Standardization Policies and Procedures. Uponoappand update of the XML Registry and

Repository, the new data element will be addedht EDD. The requesting team and the
business unit will be notified accordingly.

During the Stage Gate reviews, the EDM Team wilidee the data models of the system
developer checking for compliance with relevantadabhodeling policies, standards, and
guidelines.

Once the validation is successful, the EDM Team i@éd the project data models to the
ER/Studio Repository following version control.

The EDM Team will register all the data modelsha ER/Studio Repository using the following
folder structure in the ER/Studio Repository.
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FSA DA MODERNIZATION
0 Business System 1(for example: IPM)

0 Business System 2 (for example: NSLDS)
o ARCHIVE

Each sub folder contains only the most recent warsf the conceptual, logical and physical data
models. All previous versions of the data modeil e moved to the ARCHIVE sub folder
within the FSA_DA_MODERNIZATION folder.

3.2.3 DMR Process Flows

The EDM Team will capture all the data models of fegacy systems and modernization
projects and it will maintain them in the ER/StudRepository. Figure 1 below describes the
high level view of the data model registration @ss flow.

Registration Process for Data Mo del{s)

Blusziness System

Legacy or Mew
Auzquisition Poject?

System Integrator
develops

COm, LD, PObA
Support and
LEQSWl comply with TSW
k
Coclllelctdemshngr:a;a R i and Be RLEMS specific
miodaldadimantanan walidate data model= (FPOM onhy)
: Review and no - 1 ; £
Review and validate suppariing Chack for Tesno? Bind attibutes in EDD
wvalidate data models e Compliance® (LOM onlhy)

}

Register supporing data
model documents in
the version control system

Comply with ECCrhd
[CCh anbyh

yes

Comphy with
Maming Standands

b

Registration Process
Complete

Registerdata models
in ERY Studio Repositon

Figure 1: Registration process flow diagram.

The system developers from the business sponsbesuwtimit their data models for registration
with the EDM. The EDM Team will maintain all thatd models of existing legacy systems and
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on going modernization projects and will use orrshhis information across the enterprise as
needed for the purposes of integration, migratitata exchange.

As part of the DMR Policy, the EDM Team collectsadmodels for the following scenarios:

1. The initial registration in the repository of lausiness sponsor’s legacy or
modernization project data models.

2. Re-submission to capture major changes to datkels.
3. Regular submission of the data model at leasti@ty from the business sponsor.

The above scenarios have been documented as pftmessand are enclosed in appendix O.
As part of each data model submission, the sys&reldper from the business sponsor will fill
and submit the data model registration templateis ®emplate can be found in the appendix P.

Additionally, the EDM Team has developed templates capturing entity and attribute
information for a LDM, and table and column infotimma for PDM registration. These
templates are available in Appendix P. Submissibthese templates is not mandatory if the
system developer from the business sponsor candgrtivis information in a format using a data
modeling tool that is compatible with ER/Studio.orAFPDMs, the submission of the Data
Definition Language (DDL) used to generate the loate is acceptable.

The EDM Team will develop and maintain the ECDM i@ prise Conceptual Data Model). The
ECDM will be available for certain business spossir review. For any proposed changes to
this ECDM data model, the business sponsor haslitanf the process as defined in appendix O
and submit an ECDM change request using the tempkatefined in appendix P.

3.3 Roles and Responsibilities for the DMR Process

The roles and responsibilities for the DMR procgsscribed below pertain to future data model
development in compliance with Federal Student $\gita modeling standards and guidelines.
The EDM Team and the system developer’s data mlesere different responsibilities.

3.3.1 DMR Responsibilities of the EDM Team
The EDM Team has the following responsibilities:

1. Establish data model standards and guidelindswing DoED data modeling
standards.

1. Capture and register all existing legacy datdeiwat Federal Student Aid in the ER/
Studio Repository.

2. Obtain or create existing legacy and customiegiobn data models in the ER/ Studio
format.

3. Ensure that all the future business systemsrdatiel development use the EDD for
all systems development.

4. Maintain COTS product exchangeable informatlmough creation of the data model
in the ER/Studio format in the ER/Studio Repository
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5. Capture and register all data modeling suppgrarifacts such as data mapping
documentation and business rules.

6. Establish and maintain the Data Model Repositoviiich will contain the data
models, following version control.

7. Review and validate the data models prior tasteggion (optional for COTS data
models).

3.3.2 DMR Responsibilities of the System Developer
The system developer has the following responssti

Develop data models in accordance with the Fedstatlent Aid data modeling
guidelines and procedures.

Coordinate data model validation with the Fedetatl®nt Aid business community.

Submit data models for stage gate review. The oatdel reviews are a part of the
stage gate reviews. The electronic copy shall foeiged to the EDM Team five
business days prior to the stage gate review.
Appendix R provides standards on how to constrwetl&written data definition. It also
contains information about the structure and tlggirements of definition including examples of
good and poor data definitions.

3.4 Registration Requirements for Data-Related Arti  facts

This section outlines the registration requireménitall data related artifacts such as metadata
and constructs of a conceptual or logical data maslevell as supporting documentation.

Federal Student Aid is collecting data models atiterodata-related artifacts for all system
applications whether they are developed in-house@frS packages. In any case, it is important
to collect and register the meta data informatmrbbth application types.

As with all mission-critical documentation, it important to adhere to version control. Version
control allows tracking of changes to the metadatdata model over time. Any and all changes
to published data models or related artifacts kglltracked and catalogued as they are made by
the designated editors, utilizing commonly acceptetsion control techniques utilized in the
software industry. Following the PESC Version CGohtStandards, two decimal places are
utilized to allow for three categories of changeshte documentation. Using the format A.B.C,
where A represents a critical change, B represenisn-critical change, and C represents micro
changes such as a change to comments includeddataaobject. A log will be maintained
within the standards file of each change, by dat® @uthor. Each data model or artifact will
have a version number.

Section 3.4.4 describes the meta data registragigmrements for commercial-off-the-shelf-
software (COTS) products. As meta data of COTSyets is often a “blackbox” for the buyer,
detailed information might not be available anddifigre the registration process needs to be
adjusted. For instance, the data model might balgvailable as a pdf-file, but not in a format
that can be imported to ER/Studio for further makapon.

Revision Version 1.1 -22- September 2007

FEDERAL STUDENT AID START HERE. GO FURTHER."



Data Model Standards and Guidelines, Registration P olicies and Procedures Data Model
Registration

3.4.1 Data Model Meta Data Registration Requirement s

The data model format has required metadata atdheeptual, logical, and physical data model
levels. Each data model has a total of 10 mangatooptional metadata field requirements. .
These metadata fields are: Phase, Identifier, WiersCurrent Version, Status, Status Date,
Model Creator, Steward, Subject Area(s), and Comimiest. An explanation of each of the

metadata fields and information on whether thermfation is mandatory or not is provided in

Appendix E.

3.4.2 Data Model Entity or Table Meta Data Registra tion Requirements

The data model entity or table format requires ot at the conceptual, logical, and physical
data model levels. As a data model entity matares progresses through these three phases,
more fields are populated in its metadata string.

Each data model entity or table has 14 mandatooptional metadata field requirements. These
meta data fields are: Name, Alias, Definition, Rhddentifier, Version, Current Version, Status,
Status Date, Model Creator, Steward, Using Mode&spject Area(s), and Comment Text. An
explanation of each of the meta data fields andrimétion on whether the information is
mandatory or not is provided in Appendix E. A paréata model entity or table must be created
before any native (that is, non-foreign key) chaltkibute or column can be traced to it in the
Federal Student Aid EDD.

3.4.3 Attribute/ Column Meta Data Registration Requ irements

The attribute or column format has required metaddtthe conceptual, logical, and physical
data model levels. As an attribute or column metwand progresses through these three levels,
more fields are populated in its meta data string.

Each attribute or column has the same 14 mandatooptional metadata field requirements as
its parent data model entity or column plus eigtdigonal fields unique to attributes or
columns. The eight additional meta data fields RBagent Name, Parent Identifier, Data Type,
Maximum Length, Possible Values, Reference SouBeeurity and Privacy Requirement, and
Optionality. An explanation of each of the metad&elds and information on whether the
information is mandatory or not is provided in Apge F. The composite attributes or column
meta data requirements are also addressed in AppEndUnless otherwise noted, these meta
data requirements apply to all attributes or colsmagardless of whether they are quantitative or
gualitative.

3.4.4 Registering COTS Meta Data Requirements

The EDM Team will maintain the COTS product excleaige information such as “Input /
Output Interfaces” meta data. If possible, thi®imation will be captured in the data model
format. COTS Metadata is often proprietary to\teador of the system, so detailed information
is not always accessible to Federal Student Aidsdme cases, meta data information is made
available by the vendor in a read-only format aadnot be modified or maintained by the EDM
Team or a system developer. For instance, a cbthyed_ DM is provided electronically in PDF
format but not in a format that data modeling tazda interpret. In situations like this, the EDM
Team will register the documentation in a file systoutside of ER/Studio.
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3.4.5 Registering all the supporting documents rela  ted to data models

The EDM Team maintains all data models in the ERI®Bt Repository. ER/Studio supports
only *.dml format data models. To register all gwpporting documents (including the non-
dm1l formats) related to the data models, the EDMnT €reates a project folder structure in
eRoom similar to that described in Section 3.1. will use this structure to maintain all

supporting documents outside of ER/Studio usingigarcontrol.

Artifacts covered as part of the DMR Process:
Non COTS Application:

All data models in the ER/Studio format should égistered in the ER/Studio
repository.

All templates of the meta data items are stordtienversion controlled repository.
All review templates are stored in a version-cdtgbrepository (eRoom).

COTS Application:

Data models of the COTS product are proprietargly @art of the information (like user
manuals, reference guides) is stored in the versoorrolled repository (eRoom).

All the customization of business rules for thelaggpion is captured in the version
controlled repository (eRoom).

All the information related to data exchange shdaddcaptured in the version controlled
repository (eRoom).
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Appendix A. Glossary

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

Data Element: A generic term for an entity, table, attribute,cotumn 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 tteda the enterprise needs to conduct its
business. Reference U.S. Department of Education Enterprise Data Aietture — Enterprise
Data Standards and Guidelines.

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

Tag (XML): The markup portion of an Extensible Markup Larggia(XML) element
surrounding the character data. The name of theeféects 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

DBMS Data Base Management System

DMR Data Model Registration

ECDM Enterprise Conceptual Data Model

ED Department of Education

EDD Enterprise Data Dictionary

EDM Enterprise Data Management

ELDM Enterprise Logical Data Model

ERD Entity Relationship Diagram

FEA Federal Enterprise Architecture

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

LDM Logical Data Model

PDM Physical Data Model

PESC Postsecondary Electronic Standards Council
SCM Software Configuration Management

XML eXtensible Markup Language

XMLR &R XML Registry and Repository
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Appendix C. References

ED Enterprise Data Standards and Guidelines — M23¢2005

ED Enterprise Data Management — Data Model Regjistr&rocess — January 2006
Entity Relationship Modeling Techniques:

Concepts -http://sysdev.ucdavis.edu/WEBADM/document/td _engiyconcepts.htm

Rules -http://sysdev.ucdavis.edu/WEBADM/document/td entiyules.htm

ER/Studio Repository Documentation — version 7.0.1

Introduction to Data Modeling (URL:
http://www.utexas.edu/its/windows/database/datarivagielm/erintro.htmil)

Federal Student Aid — 15.025 Draft Enterprise Ddtenagement Data Policies, June 1,
2007

Federal Student Aid - Data Standardization Poliaie$ Procedures, Version 1.0 — May
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Federal Student Aid — Enterprise Data Dictionagn8ards, Version 1.0 — April 2007
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Appendix D. Generic Elements/ Class Words

List of 6 approved class words for the Federal &wdAid to be used for each attribute or

column name.

Generic
Element/Class

Definition

Abbreviation

Typical Feeder

Metadata Field

Word Name Terms Represented Parameters

Amount A monetary value. AMT Average, Balance, Defined “The

Cost, Price (optional modifiers)
amount of...”

Integers, Fixed Point
with decimal place
count quantity

Date A specific period of time DT Calendar, Ordinal Defined “The
described as any (optional modifiers)
combination of month, date of/when/on
day, and year. which...”

Code A combination of one or CD Category, Status, Defined “The code
more numbers, letters, Type that represents/
or special characters Denotes...”
substituted for a specific
meaning.

Number An identifier that may NUM Defined “The
have nonnumeric (optional modifiers)
characters; an ID number that
number. (Do not use identifies...” The
this to represent a count preferred class word
or quantity.) is Identifier with

Number as an
optional class word
modifier.

Name A designation of an NM Name, Title Defined “The
object or data model (optional modifiers)
class expressed in a name of...”
word or phrase.

Type A particular kind, TYP Defined “The
class, group, or (optional modifiers)
category type of...”

The preferred
class word is Code
with Type as an
optional class word
modifier.
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List of 17 optional proposed class words for thddfal Student Aid to be used for each attribute
or column name.

Generic
Element/Class

Definition

Abbreviation

Typical Feeder
Terms

Field or Metadata
Parameters

Word Name Represented
Quantity A non-monetary QTY Count, Index, Mean, Defined “The
numeric value that Median, Mode (optional modifiers)
does not have to be a quantity of...”
whole number. Integers, optional
Floating Point or
Fixed Point with
decimal place count
quantity
Rate A quantitative RT Factor, Percent Defined “The
expression that (optional modifiers)
represents the numeric rate of...”
relationship between Integers,
two measurable units. Floating Point or
Fixed Point with
decimal place count
quantity
Year A numeric value for a YR Calendar Year, Tax Defined “The
calendar or fiscal year. Year, Fiscal Year (optional modifiers)
year of/when/in
which...”
Integers
Time A notation of a ™ Time Defined “The
specified chronological (optional modifiers)
point within a period of time of/iwhen...”
time. Integers
Timestamp A specific point of TS Timestamp Defined “The
time, described as a (optional modifiers)
sequential seven-part timestamp
value, presented in the of/fwhen...”
order of most Format is
significant component YYYYMMDDHHMM
to least significant SSNNN where:
component. YYYY is the year;
MM is the month;
DD is the day; HH is
the hour; MM is the
minute; SS is the
second; NNN is the
microsecond
Count A non-monetary CNT Defined “The
numeric value (optional modifiers)
expressed in integers count of/that...”
with optional floating The preferred
point or fixed point with class word is
decimal place quantity. Quantity with Count
as an optional
modifier.
Cycle An alternative CcyCc Defined “The
expression of Date (optional modifiers)
Revision Version 1.1 -29- September 2007

FEDERAL STUDENT AID

START HERE. GO FURTHER."




Data Model Standards and Guidelines, Registration P
Elements/Class Words

olicies and Procedures Proposed Generic

Generic
Element/Class

Definition

Abbreviation

Typical Feeder

Terms

Field or Metadata
Parameters

Word Name

specifically used to
identify file processing
updates and
subsequent data

Represented

cycle of/when...”
Format is YYYYNN
where YYYY is the
calendar year and

warehouse NN is the weekly
extractions. Cyc|e number

Duration A continuous length of DUR Defined “The
time expressed in a (optional modifiers)
unit of measure such duration
as milliseconds of/when/between...”

The preferred class
word is Quantity with
Duration as an
optional modifier and
a specified unit of
measure.

Percent The ratio of part of PCT Defined “The
whole expressed in (optional modifiers)
hundredth Percent of...”

The preferred class
word is Rate with
Percent as an
optional class word
modifier.

Identifier A combination of one ID Designator, Key, Defined “The
or more numbers, Number (optional modifiers)
letters, or special identifier that
characters that represents...”
designates a specific
object or data model
class but has no
readily definable
meaning.

Period A range of dates PRD Defined “The
and/or time that has (optional
a starting point and modifiers) period
an ending point. of/iwhen...”

Indicator An attribute having IND Defined “The
two possible values (optional
that are contrary. modifiers)

indicator for/of...”

Text An unformatted TXT Comment, Defined “The
character string Description (optional
generally in the form modifiers) text
of words. of...”

Description An unformatted DSC Defined “The
character string, (optional
generally in the form modifiers)
of words. description of...”

The preferred
class word is Text
with Description as
an optional class
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Generic
Element/Class

Word Name

Definition

Abbreviation

Typical Feeder
Terms
Represented

Field or Metadata
Parameters

word modifier.

Status The condition of an STAT Defined “The
object or data model (optional
class at one stage in modifiers) status
a related series of of...”
events The preferred
class word is Code
with Status as an
optional class
word modifier.
Image The use of a Binary IMG An example of an Defined “The
Large Object (BLOB) Image would be the | picture of...”

to store binary data
such as pictures

electronic signature
on a tax return.

Recommend use of
modifiers with the
class word Image to
specifically describe
what the image is
capturing (e.g.,
Electronic Signature
Image).

As a general rule, fewer proposed generic elend@ass words are preferable because they
provide a tighter enterprise data structure andmae potential confusion. For example, the

Department of Defense (DoD) uses only four propapealitative generic elements/class words:

Identifier, Code, Name, and Text. Department ofi¢adion deprecated the Number, Type,

Count, Duration, Percent, Description, Status cla®sls.

However the usage of the class words is variesnizgaon to organization.
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Appendix E. Entity or Table Metadata Requirements

The following abbreviations are used when descgibbire entity or table metadata requirements.

Requirement Indicator Data Model Level
M = Mandatory C = Conceptual
R = Recommended L = Logical
O = Optional P = Physical

The following abbreviations are used in pairs ia third, fourth, and fifth columns from the left
to depict the mandatory, recommended, or optioaalne of a metadata field for a data model
entity or table at the conceptual, logical, or pbgksdata model level.

Metadata Field Item Purpose C L P Metadata Field Parameters

Name The standardized entity M | M M
name on the conceptual or
logical data model, or the
abbreviated table name on
the physical data model.

Alias If such a name exists, the (@] R M
vernacular version of any
standardized or abbreviated

name.

Definition The standardized definition M | M M
of an entity or table.

Phase The conceptual, logical, or M | M M “Conceptual,” “Logical,” or “Physical”
physical state of an entity or
table.

Identifier A unique, system-generated | M | M M A five-digit number beginning with
record number assigned to leading zeroes and ending with a
the entity or table. zero (e.g., 00010 for the first entity or

table).

Version A system-generated M | M M Maximum of two sequential integers
configuration management beginning with “1”.

identifier to maintain the
integrity of a particular
metadata set, or field string,
for an entity or table.

Current Version A Boolean “Yes"or “No"flag | M | M M “Y” or “N”
indicating if this version is
the recognized as the latest
version of the entity or table.
This flag allows only Current
Version data model
information to be displayed
in filtering, sorting, or
keyword searching.
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Metadata Field ltem

Status

Purpose

A stage of a particular
version of a data model
entity or table within the
data standardization
approval cycle.

Metadata Field Parameters

One of five possible stages:
Developmental, Candidate,

Approved, Archived, Rejected. See

further Status explanation
immediately below this table.

Status Date The date that the current M M M
Status became effective.

Model Creator The name of the person M | M M
who originally created the
data model using the entity

or table.

Steward The project currently O |R M
assigned data model entity
or table development
responsibility to

Using Model(s) The names of all approved M | M M
data models that use this

version of the entity or table.

The names of the subject O |0 (@)
areas within the using
models displaying the entity
or table.

Subject Area(s)

Comment Text Any free form textthatmay | O | O R Examples of possible entries include
add value to the existing previous entity or table approval
metadata field string. history, mapping information, or
further definition discussion to

shorten the actual definition entry.

There are five potential status entries. These Regelopmental Candidate Approved
Archived andRejected Typically, a data element version successivebyes through the first
four statuses during its data life cycle.

A Developmentaktatus data element is the initial stage of deiment development. It may be
used to satisfy a new data requirement but withutigerstanding that the data element is not yet
mature.

An Approvedstatus data element is the authoritative datacedior enterprise-wide use. It must
be used in its present format if it will fully ssfy a new data requirement. If it will not satisfy
such a requirement, a modified version of the éiment must be submitted for approval.

A Candidatestatus data element is the second most autheeitdtita source for enterprise-wide
use. It can be used in its present format withgh ldegree of confidence. In comparison, a
Developmentalstatus data element may be used, but with therstagheling that it is not yet
mature.

An Archived status data element should be considered purelg bsstorical reference. |t
satisfied an earlier data requirement but shoutdbeaecreated at this time.

Finally, a Rejectedstatus data element should not be considered |abeabhuse it never
adequately satisfied a data requirement.
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Appendix F. Attribute or Column Metadata Requireme  nts

The following abbreviations are used in pairs ia third, fourth, and fifth columns from the left

to depict the mandatory, recommended, or optioatire of a metadata field for an attribute or
column at the conceptual, logical, or physical datadel level. For example, the abbreviation
combination “O” in the “C” column = Optional at theonceptual data model level. The
abbreviation table is in Appendix E.

Metadata Field Item Purpose C L P Metadata Field Parameters

Name

The standardized attribute
name on the conceptual or
logical data model, or the
abbreviated column name
on the physical data model.

configuration management
identifier to maintain the
integrity of a particular
metadata set, or field string,
for an attribute or column.

Alias If such a name exists, the
vernacular version of any
standardized or abbreviated
name.
Definition The standardized definition Begins with prescribed wording
of an entity or table. depending on the particular generic
element word at the end of the
attribute or column name.
Phase The conceptual, logical, or “Conceptual,” “Logical,” or “Physical”
physical state of an attribute
or column
Identifier A unique, system-generated For a child attribute or column,
record number assigned to populate this column with a two-digit
the attribute or column extension of the parent entity or table
identifier (e.g., 00010.01). This
extension associates the parent and
the child.
Version A system-generated Maximum of two sequential integers

beginning with “1”.

Current Version

A Boolean “Yes” or “No” flag
indicating if this version is
the recognized as the latest
version of the attribute or
column. This flag allows
only Current Version data
model information to be
displayed in filtering, sorting,
or keyword searching.

wyr g SN

Status

A stage of a particular
version of a data model
attribute or column within the
data standardization
approval cycle.

One of five possible stages:
Developmental, Candidate,
Approved, Archived, Rejected. See
further Status explanation
immediately below this table.

Status Date

The date that the current
Status became effective.

Revision Version 1.1

-34 -

FEDERAL STUDENT AID

September 2007

START HERE. GO FURTHER.™




Data Model Standards and Guidelines, Registration P

Metadata Requirements

olicies and Procedures Attribute or Column

Metadata Field Item

Model Creator

Purpose

Person who created the data
model using the attribute or
column.

Metadata Field Parameters

Steward

The project currently
assigned data model
attribute or column
development responsibility.

Using Model(s)

The names of all approved
data models that use this
version of the attribute or
column.

Subject Area(s)

The names of the subject
areas within the using
models displaying the
attribute or column.

Comment Text

Any free form text that may
add value to the existing
metadata field string.

Examples of possible entries include
previous attribute or column approval
history, mapping information, or
further definition discussion to
shorten the actual definition entry.

Parent Name

The name of the entity or
table to which this attribute
or column belongs.

Parent Identifier

The identifier assigned to
the entity or table to which
this attribute or column
belongs.

Data Type

The name of the way that
the attribute or column
domain values would be
stored in a database;
examples include character
string, integer, fixed point,
and floating point.

The specific nomenclature depends
on the target database management
system (DBMS).

Maximum Length

Unless already included in
the Data Type, the
maximum permitted field
length for the attribute or
column.

Integers

Possible Values

Paired code symbols and
corresponding values or
indicator values.

If the list of Possible Values is
lengthy, provide a few examples and
refer to a reference table containing
all Possible Values.

Reference Source

The official regulation or
policy that specifically
requires the attribute or
column and contains its
Possible Values.

Security and Privacy
Requirement

Any special security or
privacy requirement affect-
ing this attribute or column.

Optionality

The null or not null status of
the attribute or column.

“Mandatory” or “Optional”.
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Conceptual Data

Appendix G. Conceptual Data Model Review Template

Number Standard Status RIS . LHEEE. .
Methodology Discrepancies

1 Is the conceptual data model Mandatory Visual and electronic
presented in a Word report check of the
format in addition to the format conceptual data
produced by the specific data model; negative
modeling notation and tool answer is basis for
format selected by the data returning model to
modeler? project.

2 Does the entire conceptual data Optional Count of the number
model, and any subset subject of entities per page
area views within it, comply with
the recommended size limit of 10
to 15 entities per 8.5” x 11”
page?

3 Does the entire conceptual data Mandatory Visual and electronic
model, and any subset subject check of the
area views within it, have a conceptual data
discrete title as well as a model model
version number?

4 Does the conceptual data model | Optional Visual and electronic
have at least one native attribute check of the
for each major entity? conceptual data

model

5 Does the conceptual data model | Optional Visual and electronic
show at least one relationship to check of the
another entity from each major conceptual data
entity? model

6 Are the conceptual data model Mandatory Visual and electronic
relationships named in the form check of the
of a verb phrase? conceptual data

model

7 Are the relationship name verbs Mandatory Check of the
or verb phrases strong, specific, conceptual data
active-tense in one direction, model to identify
instead of general, one-word inappropriate, one-
verbs of being? word verbs such as

“is,” “has,” or
“contains.”

8 If the conceptual data model Optional Check conceptual
relationship displays a reciprocal data model
verb phrase, is this second verb multiplicity notation.
phrase clearly understandable?

9 Do the conceptual data model Optional Visual and electronic
relationships note cardinality or check of the
multiplicity on both ends of the conceptual data
relationship line? model
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Appendix H. Logical Data Model Review Template

Number Standard Status REUEL : . .
Methodology Discrepancies

1 Is the logical data model Mandatory Visual and
presented in a Word report electronic check of
format in addition to the the logical data
format produced by the model; negative
specific data modeling answer is basis for
notation and tool format returning model to
selected by the data project.
modeler?

2 Does the entire logical data Optional Count of the
model, and any subset number of entities
subject area views within it, per page
comply with the
recommended size limit of 10
to 15 entities per 8.5" x 11"
page?

3 Does the entire logical data Mandatory Visual and
model, and any subset electronic check of
subject area views within it, the logical data
have a discrete title as well as model
a model version number?

4 Does the logical data model, Mandatory Check consists of
or any subset subject area answering more
views, display all entities detailed questions.
including independent Does the logical
entities, dependent or data model display
attributive entities, associative all applicable
entities, and subtypes? entities in the

current ECDM?
Has a sufficient
number of new
entities been added
to attain Third
Normal Form
(3NF)?

5 Does the logical data model Mandatory Check of the logical
provide appropriate rationale data model and any
for the omission of any in- supporting
scope major relationships or documentation
any major entities in the accompanying it,
current ECDM? such as a cover

letter; negative
answer is basis for
returning model to
project.
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Number Standard Status REUEL . il .
Methodology Discrepancies

6 Does the logical data model Mandatory Check of the logical
provide appropriate rationale data model and any
for changing any approved supporting
modeling constructs in the documentation;
current ECDM? negative answer is

basis for returning
model to project.

7 Is the logical data model fully | Mandatory Check consists of
attributed, showing all native verifying that the
primary keys and non-keys? model sufficiently

attributed to be in
Third Normal Form
(3NF).

8 Does the logical data model Mandatory Check logical data
show all primary keys in model against the
context entities? current ECDM.

9 Do the logical data model Mandatory Check attribute
attribute names end with class words against
proposed class words? the list of proposed

class words.

10 Does the logical data model Mandatory Check all metadata
define all entities and in the logical data
attributes? model describing

each entity and
attribute. Negative
answer is basis for
returning model to
project.

11 Do the context class and Mandatory Check these data
attribute definitions in the element definitions.
logical data model correctly?

12 Do the new native entity and Mandatory Check length of
attribute definitions concisely data element
tell what the data element is definitions.
instead of how it is used? Consider placing

any “How”
explanation in the
comments field.

13 Do the logical data model Mandatory Check all metadata
entities and attributes have in the logical data
entries in all mandatory model describing
metadata fields? each entity and

attribute against the
standards and
guidelines.
Negative answer is
basis for returning
model to project.
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Review Template

olicies and ProceduresPhysical Data Model

Number Standard Status REUEL . il .
Methodology Discrepancies

14 Does the logical data model Mandatory Check the logical
provide appropriate rationale data model, and
for any new entities or any supporting
attributes that appear to documentation
duplicate existing data accompanying it,
elements? such as a cover

letter.

15 Does the logical data model Optional Check all
include abbreviated class and abbreviations
attribute names following an against list of
authorized abbreviation list? authorized

abbreviations in the
standards and
guidelines. Use of
abbreviations is
optional in the
logical phase but, if
present, they must
match the
authorized list.

16 Does the logical data model Optional Check all metadata
identify attribute data types? in the logical data

model describing
each attribute (e.qg.,
character string,
integer, fixed point,
floating point).

17 Does the logical data model Optional Check all metadata
list aliases for entities and in the logical data
attributes? model describing

each entity and
attribute.

18 Is the logical data model Mandatory Check all metadata
independent of physical in the logical data
constraints imposed by a model to identify
specific application or the and remove any
target Database Management attributes that are
System (DBMS)? purely physical,

application unique,
duplicate, or
derived.

19 Does the logical data model Mandatory Check the logical
show all relationships? data model to

determine if it
shows all
applicable
relationships in the
current ECDM.
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olicies and ProceduresPhysical Data Model

Number Standard Status REUEL : il .
Methodology Discrepancies

20 Are the logical data model Mandatory Check wording for
relationships named in the all logical data
form of a verb phrase? model

relationships.

21 Are the relationship name Mandatory Check of the logical
verbs or verb phrases strong, data model to
specific, active-tense in one identify
direction instead of general, inappropriate, one-
one-word verbs of being? word verbs such as

“is,” “has,” or
“contains.”

22 If relationships display a Optional Check logical data
reciprocal verb phrase, is this model multiplicity
second verb phrase clearly notation.
understandable?

23 Do the logical data model Mandatory Check logical data
relationships note cardinality model multiplicity
or multiplicity on both ends of notation.
the relationship line?

24 Does the logical data model Mandatory Check logical data
have associative classes to model for new
resolve many-to-many associative entities
relationships? that resolve many-

to-many
relationships into a
pairs of one-to-
many relationships.

25 Does the logical data model Optional If provided, these
include statistics on object or statistics will be
data model class and accepted and
relationship occurrences? reviewed for the

sole purpose of
gaining more
insight into the
logical data model.
Statistics could be
provided in
supporting
documentation,
such as an
attachment to a
cover letter.
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Review Template

olicies and ProceduresPhysical Data Model

Number Standard

26 Does the logical data model
include preliminary referential
integrity rules?

Status

Optional

Review
Methodology

Such rules will be
updated in the
physical data
model. If a specific
rule is provided
(i.e., restrict,
cascade, or set to
nulls), it will be
accepted and
reviewed for the
sole purpose of
gaining more
insight into the
logical data model.
A fourth, default
rule will be “not
specified.”

Model
Discrepancies

27 Does the logical data model
show all foreign key migration
as part of normalization?

Mandatory

Check logical data
model for attributes
with foreign key
notation.
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olicies and ProceduresPhysical Data Model

Appendix |. Physical Data Model Review Template

Number Standard Status RIS . LHEEE. .
Methodology Discrepancies

1 Is the physical data model Mandatory Visual and electronic
presented in a Word report check of the physical
format in addition to the format data model; negative
produced by the specific data answer is basis for
modeling notation and tool returning model to
format selected by the data project.
modeler?

2 Does the entire physical data Optional Count of the number
model, and any subset subject of tables per page
area views within it, comply with
the recommended size limit of 10
to 15 tables per 8.5” x 11" page?

3 Does the entire physical data Mandatory Visual and electronic
model, and any subset subject check of the physical
area views within it, have a data model
discrete title as well as a model
version number?

4 Are all primary key columns Mandatory Check physical data
identified on the physical data model columns for
model? this notation. Some

primary key columns
may also be foreign
keys.

5 Does the physical data model Mandatory Check of the physical
use the abbreviations found in data model. This
standards and guidelines as check may be
required by DBMS space automated.
constraints for table and column
names?

6 If the migration from the logical Mandatory Check of the physical
data model to the physical data data model, the
model is not intuitively obvious, is logical data model,
there also a detailed explanation and any supporting
of this migration accompanying documentation;
the physical data model? negative answer is

basis for returning
model to project.

7 If provided, does this migration Mandatory Comparison of the
explanation address the addition physical data model,
of new columns to existing the logical data
tables? model, and the

migration explanation.

8 If provided, does this migration Mandatory Comparison of the
explanation address new tables physical data model,
that need to be part of the the logical data
physical design? model, and the

migration explanation.
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olicies and ProceduresPhysical Data Model

Number Standard Status AU . LA, .
Methodology Discrepancies

9 If provided, does this migration Mandatory Comparison of the
explanation address entities that physical data model,
are now stored in rules engines the logical data
instead of on the physical data model, and the
model? migration explanation.

10 If provided, does this migration Mandatory Comparison of the
explanation address relationship physical data model,
changes? the logical data

model, and the
migration explanation.

11 Does the physical data model Optional Check of the physical
identify all tables and columns data model.
that will not be populated until
later application releases?

12 Are all Large Object (LOB) data Mandatory Check of all Large
type columns on the physical Object (LOB) data
data model uniquely named and type column names
defined to specifically reflect their and definitions.
data storage objective?

13 Do the physical data model Optional Check physical model
tables display needed referential for referential integrity
integrity rules for foreign key information. The
update or deletion? physical data modeler

determines the need
for these rules.

14 Does the physical data model Mandatory Check all metadata in
identify column data types? the physical data

model describing
each column (e.g.,
character string,
integer, fixed point,
floating point).

15 Does the physical data model Mandatory Check all metadata in
identify maximum lengths for the physical data
column values? model describing

each column.

16 Does the physical data model Mandatory Check all metadata in
identify possible values for the physical data
identifier, indicator, and code model describing
columns? each identifier,

indicator, and code
column.
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Appendix J. Information Engineering (IE) Notation

Federal Student Aid has adopted Nbtation for data modeling. Information Engineeri(IE)

is considered to be semantically stronger than IDEFupporting more abstract approaches to
data modeling. IE is more flexible in supportingoy/pes, permitting roll up (generalization)
and roll down (specialization) transformations. idta streamlined refinement of the ER-
modeling theme discarding the arbitrary notionhe tomplex "relationship” modeling them as
associated entities. Thus every relationship inslBinary, involving two entities (or possibly
only one if reflexive). |IE also simplified the guaic notation in the diagram style. In addition,
primary keys are less prominent in the IE notatithierefore, its practitioners are less likely to
think about logical key choice prematurely. Thélrhark of IE notation is its "crow's feet"
relationships.

IE (Crow's Feet) - Crow's Feet is a variation of the traditionainés Martin notation. It uses
dashed lines for non-identifying relationships asalid lines for identifying relationships.
Identifying relationships are signified by roundearners in the child table. For non specific
relationships, the two entities have many-to-maglgtionships with an association relationship
between them and a cardinality or multiplicity @feoor more.

® Entity Relationship Modeling Techniquettp://sysdev.ucdavis.edu/WEBADM/document/td_engikyules.htm
andhttp://sysdev.ucdavis.edu/WEBADM/document/td_enéibconcepts.htm
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Appendix K. ER/Studio Enterprise Data Dictionary ( EDD)

ER/Studio's Data Dictionary system is a powerfal allowing a data architect or modeler to
enforce standards, promote reuse, and build a conframework across all models. A well-
defined data dictionary prevents constant reinwgnaf the wheel and provides everything that
is needed. Domains used in conjunction with refeeevalues, defaults, and rules let the user
build a common list of data elements that can kelus any logical or physical model. The
attachment system allows to add additional metamaéay object in a logical or physical model.
Every object editor includes an Attachment Binditegsto add attachments.

Once the objects are defined in the Data Dictiondrgy can be used in either the logical or
physical models. Define domains to create "teneflat reusable attributes and columns. For
example a domainfimestamp can be created for attributes or columns trackimgodify date.
Now anyLastModifyDate attribute or column can be bound to fhenestampdomain so that
they can all be managed through that single domRigference values, defaults, and rules can be
implemented directly on attributes and columnsused to further define the definition of a
domain. Using the previous example, a common dtefau LastModifyDate is the current
system date. So a default can be created in thee Diationary calledCurrentSystemDatevith

a different definition depending on the target DBM%$ this default is then bound to the
Timestampdomain under the default tab, every attributeaurmn that is bound to the domain
will now get a default of the current system date.

Use Data Dictionaries across many *.dm1 filesthd Repository is in use, the Enterprise Data
Dictionary system can be used to implement oneathiaty across disparate models. Changes to
an object in an Enterprise Data Dictionary will tedlected in any model where that object is
used.

Macros can also be used to import and export dordafmitions and reference values from
Excel if they need to be imported from other sosir®ech as an external metadata repository.

Enterprise Data Dictionary

The Enterprise Data Dictionary (EDD) allows to €harsingle data dictionary among multiple
diagrams in the same repository. Instead of betoged in a particular DM1 file, the EDD is
stored in the repository, and "bound"” to the DMadfithat use it. A change made to the EDD
propagates to any DM1-object to which the dictignarbound.

The Enterprise Dictionary Binding Dialog includegaahments and reference values. The
bindings are presented in a grid format and caexperted to *.csv files for reporting purposes.

More detailed information on the EDD can be foumdhie “Enterprise Data Dictionary
Standards, Version 1.0” document.
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Appendix L. ER/Studio Repository

For better registration and maintenance, the EDléinTeecided to maintain all the data models
in ER/Studio Repository. This can be streamlingdckeating the following folder structure
before creating or adding data model diagrams.

After understanding the current requirements of data model registration process, the EDM
Team will create two folders under the projectsiéolin the ER/Studio Repository using the
following wizard.

Go to the ER/Studio Repository, open the Repositoenu, and then click Project Center (see
Figure L-1).

;;!*E-',ER,-"Studio - [Repo Server: UCPED804043] [Logged In As: Yenkatesh.Kadadasu] == x]
Eile Wiew Tools ’m Help |

B &l

w885 Do L LAt I LET T

foBmAN @GN AT Lk @A LULHBRLGIRNO

Data Dictionary

Eeo@dd

Releases

Administration
Security

. Lo Lt

.I Log Out

E Options...
Repository Propetties...

|Database Platform |iews=0  [Entties=0  [Atributes=0  |Relationships =0 CAF [WUM[SCRL

i#fistart |J 5 &8 |J ... v| @D...”ﬁfm E2E..| ®lp... @L' @wip' 30| #lo...| ®s... @c' [e@ERD 1msan
Figure L-1: ER/Studio Repository menu.
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The window shown in Figure L-2 appears for creathmgfolder structures under the projects.

PRER,/Studio - [Repo Server: UCPEDS04043] [Logged In As: YenkateshKadadasu] =& x|
File Wiew Tools Repository Help |
2 ]

ALK LA PSS S R L L L T )

He0eedR |+ a@T| 3B M@ EXardhik iz ddraaubhsnentand

B Repository Project Center ;IEIEI

} ‘Welcome To the ER/Studio Repository Project Center! Uze this interface to manage repository projects.

= G - New Delete | Fieniame |
= F54 Enterprize ECDM
= F54_DA_ADvance

=

r— Diagrams In Project
FS4_Da_LEGACY

~fg Advance

g Archive

g C5B

s 2P =

r Project Description

Avwailable Diagrams Selected Diagrams

=

A App\yl  OK | XK Cancel Help |
LABLE

Far Help. press F1 ‘Database Platfarm |V\ews =0 |Ent|t\es =0 |Attr|butas =0 |He|al|onsh|ps =0 CAR |NUM |SCRL

#Mstart |J < 8 |J &... @vl @D...”ﬁ}s._. [ZE..| @, @Jml @wupl (3)0..| ®lp...| ®s... @Cl le@Ee NG 11a7an

Figure L-2: Creating folder structures underthe p  rojects.
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r Repository Project Cenkter - |EI|5|

} YWwelcome To the ER/Studio Beposzitor Project Centerl Use this interface to manage repogitony projects.

Lelete | Bename |

=] rh 1_F'ru:feu:t -

h FS& Enterprise ECOM

? FSa_Da ADwvance — Diagramsz |n Project
Elh FSa_Da_LEGALCY
g Advance

? Archive
C5E
E [[m] ¥ ] LI

— Project Dezscription

Awailable Diagramz Selected Diagrams

ol
22l

A& Spply | o Ok | X Cancel Z  Help
A

Figure L-3: Managing repository projects.

Click the New Tab to create the folder. The wizsindwn in Figures L-4 and L-5 will appear to
create the project names (these are similar t@faiceation).
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FﬂER;“Studin - [Repo Server: UCPEDS804043] [Logged In As: Yenkatesh.Kadadasu]

B[
File Wiew Tools Repository Help

|
2 ]
LAY 2Tl PRt S et b L LA I Y Y
He@es0R » @T|s5HE N3 eNardksb iz ddivLEnsRes2ENO

] Repository Project Center

=10l x|

} Welcorm p—pmm— Repository Project _ 1ol x| ¥ R

= ﬁ Projects

o Fsa } Provide a name for the project:
- F54.

S F5A] I

=y

N Rl x .

r Supply a description for the project:
r

 Project Descripl

Cancel | Help |

A

A App\yl  OK | XK Cancel Help |
LABLE

For Help. press F1

‘Database Platfarm |V\ews =0 |Ent|t\es =0

i start |J 4 & |J &... @vl @D...”ﬁ}s._. [ZE..| @, @Jml @wupl 30| Bs...| &]c...

Figure L-4: The Wizard to create project names.

|Attr|butas =0 |He|al|onsh|ps =0

[CaP [NUMSCRL ,
le@E NG 1u4aam

™ Create Repository Project 10Ol x|

} Prowvide a name for the project:

} Supply a description far the project;

[k Cancel Help

4

Figure L-5: Close-up of the Wizard'’s dialog box.

Enter the project name and brief description indiaéog box, as shown in Figures L-6 and L-7.
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FﬂER;“Studin - [Repo Server: UCPEDS804043] [Logged In As: Yenkatesh.Kadadasu]

5]
File Wiew Tools Repository Help |
2 ]

LRSS TR Al (RS SN R T LT Y

He@@sPR2 > @&T | |¢3EA @ X arFrdhib iz dddeFubhiR8s2dBD

] Repository Project Center ;IEIEI

} Welcorm p—pmm— Repository Project _ 1ol x| ¥ R
= ﬁ Projects

o Fsa } Provide a name for the project:
- F54
S [FEA |FS&_Da, | EGACY

A . .

C Supply a description for the project: 1.0M1
[P ter.DM1
 Praject Descripl O:Jtlzil?lm

Cancel | Help |

)
A Aol |  OK | XK Cancel ?  Help |
Lz

Far Help. press F1 |Database Platform |V|ews =0 |Ent\tles =0 |Altnbutes =0 |He|al|ansh|ps =0 CAFP [MUM |SCRL
#Mstart |J < 8 |J [Emb... ||£}ER;_.. ers...| Blscre...| Byay...| Bwe | Byoratt | Bsere,. | Gyccs..| @B RD 10

Figure L-6: Entering the project name and descripti on.

™ Create Repository Projeckt o Im] S

} Provide a name for the project:

{FSa,_Da_LEGACY]

> Supply a dezcrption far the project:

Ok LCancel Help

v

Figure L-7: Close-up of entering the project name a  nd description.

This will create the new project called “FSA_DA_LBGY” under the Projects in the
Repository Project Center.

After entering the project name and descriptioitkdDK.
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FﬂER;“Studio - [Repo Server: UCPED804043] [Logged In As: Yenkatesh.Kadadasu] = 1'

Eile Wiew Tools Repository Help |
0|

RO NEAD 7 HEE - LLut s BRI DR R

Heo@esd2 |-+ @T | o0HAM SN EFIhib s @ NsruuusERes2nBO

™ Repository Project Center =lalx|

} ‘Welcome To the ER/Studio Repository Project Center! Use this interface to manage repositony projects.

= E Projects = MHew | Delete | Rename |
= FSA Enterprize ECOM
F54_DA_ADvance r— Diagrams In Project

"" £ Available Diagrams Selected Diagrams
Fs&_Da&_REPOSITO.. — DDL1. DK1Y
F5A_E&_Repository .. DDLZ_T1.0M1
Coa Ca DooneiTh E&_Cluster D1

FS&_Sample2.0ik1

r Project Description _I Qrig_import. Dk1

-~ App\yl DK | X Concel Z  Help |
7

For Help. press F1 |Database Platfom [views =0 [Entities =0 |ttributes = 0 |Relationships = 0 CAF |MUM [SCRL
i#lstart |J G & |J Elnb... ”ﬁER/._. [/ ERS... scrs...l @July...l 3y wip | (3 Draft I @screml @CCS...I |%®%@x° 1:07 PM

Figure L-8: The Repository Project Center.
=1

} “Wwielzome To the ERAStudio Repository Project Centerl Usze this interface to manage repositony projects.

=l G Projects - Hew | Delete | Bename |
FSa& Enterprize ECDOM
~fg FSA_DA_ADvance — Diagrams In Project
- FSa DA LEGALCY

; o Available Diagrams Selected Diagrams
FSa_Da_Modernizati...

FSa_Da REPOSITO..
FSA_EA_HepDSitDry_...;I

CoA CA OCOOCITO

"_-" DDLT.OkA1

g3 DDLZ2 T1.0M1
g3 Eb Cluster.DM1
€5 F54 Sample? Dbd1

— Project Description &5, Orig_impart. Dk 1

=

2R

A Spply o DK | X Cancel

%Y Heb

Figure L-9: Close-up of the Repository Project Cent  er.

Under the “FSA_DA LEGACY?”, create a new projectledl!“Advance”
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Figure L-10: Creating a project repository.
1ol x]

} Prowvide a name for the project:

I.-'l'-.dvann::e

} Supply a description far the project;

Ok Cancel Help
2
Figure L-11: Close-up of creating a project reposit  ory.
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The Advance project repository folder now appearhe Project Center.

Repeat the above steps to set up the Project Fétdersture as defined in Section 3.1.
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Adding Data Model Diagrams to ER/Studio Repository

Figure L-12: Close-up of ER/Studio Repository Diag  rams menu.

Figure L-13: Adding a diagram to the ER/Studio Repo  sitory.
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Figure L-14: Close-up of adding a diagram to the ERStudio Repository
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Appendix M. Converting Data Types

XML data XML data Type and Data Modeling Data tyjpes different. The table below demonstrates tmeesponding data types
supporting data mapping and data synchronizatimmtef

Embarcadero Data Type

Maps to DB2 Data Type

Comments

XML Types

PICTURE BLOB (1k) Specify length in the Definition
BIGINT DECIMAL (19,0) Only for compatibility with UDB

Decimal, Integer (when used for Amounts), Boolean, Integer
DECIMAL | s DECIMAL (l,s) greater than 999999999 or dollars |(greater than 999999999)

DOUBLE PRECISION

DOUBLE PRECISION

FLOAT FLOAT
Integer (not greater than 999999999 and is not an amount),
INTEGER INTEGER up to 999999999 Token
REAL/SMALLFLOAT REAL
SMALLINT SMALLINT max value 4 digits
CHAR N CHAR (n) fixed length char Date (partial not full CCYYMMDD)
NCHAR n GRAPHIC (n)

NTEXT/LONG NVARCHAR

DBCLOB (1K)

Specify length in the Definition

NVARCHAR n VARGRAPHIC (n) for say Japanese

TEXT CLOB (1K) Specify length in the Definition

VARCHAR n VARCHAR (n) String, String list

DATE DATE Date (full CCYYMMDD)
TIME/DATETIME TIME DateTime
TIMESTAMP/DATE TIMESTAMP
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Appendix N. XML Crosswalk

The table below demonstrates how “components”@XNIL Registry and Repository correlate
to “components” of a data model.

XML Registry Logical Data Model

Parent Classification Subject Area
Classification Entity
Business Term (Simple Tag Type) Attribute
Definition Definition

XSD Base Type Data Type
Enumeration List Domain Values
Facet Value "maxLength” Precision

Revision Version 1.1 -58 - September 2007



Data Model Standards and Guidelines, Registration P olicies and Procedures

Appendix O. Data model registration process and EC DM
Change Request process flows

Data model submission by system developer to thiel EBam for review and registration.

EDM Team receives

registration form

New data
odel registration=

Yes

Follow Registration
Process

Follow Change
Request Process Responsible for task:
I Business Sponsor/

System developer
[ EDM Team
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Data model registration process flow for any typdata model to be followed by the EDM

Team upon receipt of the data model registratiomfo

C

Registration form for
data model received

Review form and related
documentation using
EDM review template

Complete and
accurate?

odel in
ER/Studio
format?

yes

v

Register supporting
documentation in
file system

Register model
in ER/Studio
repository

Register model
in file system

v

Notify Business SIOOnSOF/Responsible for task:
System Developer

Business Sponsor

System developer
[_TEDM Team
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Data model resubmission process in case of motdits.or annual submission.

EDM Team receives

registration form

New data
odel registratio

YES

Follow Change
Request Process

Follow Registration
Process

Responsible for task:
[ Business Sponsor.
System developer

[ 1 EDM Team
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ECDM Registration Process after identification barges by business sponsor or system
developers.

EDM Team validates

Change Request Forn

—

Complete an
accurate?

no

Follow Change
Request Process

no

Approved?
yes

Update ECDM and Responsible for task:

publish latest version Business Sponsor
System developer

[ 1 EDM Team
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ECDM Change Request process flow as referencerkinqus diagram.

ECDM available in
ER/Studio Repositor

Reject Review submitted

form and documentation

# Approve
Reject | Presentto EOCM for

review and approval
* Approve

Update ECDM with
approved changes

Responsible for task: *
] Business Sponsor/ Publish latest ECDM
System developer version for review

[ ] EDM Team
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Appendix P. Data model registration templates

Data Model registration template

To be completed by the System Developer

1. Name of the organization or business unit submittin
the data model

2. Name of the Projec

3. Is the data model developed using ER/Studio? [ Yesb
]

4. |Is this data model submitted for first time registation? [
Yes/ No |

5. Reason for submissio

6. Is the submitted data model is Conceptual, Logical ¢
Physical model?

7. Specify the version of the current data mod

8. Name of the creator of this data mod

9. Business spons

10. Date create:

11. Date submittec

12. Additional information:
(For Annual submission : provide brief summary of chamges since last submission)

Attachments:

To be completed by the EDM Team

1. Receipt dat

2. Registration Date

2. Status of the request and Date [ Approved / Rejectdc

3. Approved

4. EOCM approval date

5. Documents registered in the Repository? [ ¥ENO ]
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Conceptual/Logical data model registration template

The template consists of multiple worksheets: Ongksheet for all entities and one worksheet
for the attributes relating to each entity. Thapéate also includes instructions on how to use it.
Contact the EDM Team to obtain the template intedeic format.

Logical Data Model - Entity Info

Business Unit Information

Business Unit Name
Data Model Name
File Name of the Data Model

Subject Area Information

"enter text here

[[enter text here
llenter text here
11

Subject Area Name

enter text here

Entity Information

1|Entity Name "Entity Type* "Definition
enter text here lindependent llenter text here
|IDependent

# [Relationship Information
Entity Name Parent/Child* Relationship Type* Cardinality*
1]enter text here Parent Identifying One to Zero or More
Child Non-ldentifying One to One or More

One to Zero or One

One to Exactly

2|Entity Name Parent/Child* Relationship Type* (ﬂardinality*
enter text here Parent Identifying llone to Zero or More
Child Non-Identifying llone to One or More

llone to Zero or One

llone to Exactly

3|Entity Name Parent/Child* Relationship Type* Cardinality*
enter text here Parent Identifying One to Zero or More
Child Non-ldentifying One to One or More

One to Zero or One

One to Exactly
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Logical Data Model - Attribute Info

Business Unit Information

Business Unit Name

enter text here

Data Model Name

enter text here

File Name of the Data Model

enter text here

Entity Information

| Entity Name

"enter text here
111

# |Attribute Information

Attribute Name Data Type Null* Definition
1{enter text here enter text here a. null
b. not null enter text here
2| Attribute Name Data Type Null* Definition
enter text here enter text here a. null
b. not null enter text here
3| Attribute Name Data Type Null* Definition
enter text here enter text here a. null
b. not null enter text here
4| Attribute Name Data Type Null* Definition
enter text here enter text here a. null
b. not null enter text here
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Physical data model registration template

The template consists of multiple worksheets: Oneksheet for all tables and one worksheet
for the columns relating to each table. The tetepddso includes instructions on how to use it.
Contact the EDM Team to obtain the template intedeic format.

Physical Data Model - Table Info

Business Unit Information

Business Unit Name

enter text here

Data Model Name

enter text here

File Name of the Data Model

enter text here

Database Platform

enter text here

Subject Area Information

Subject Area Name

enter text here

Table Information

Table Name Table Type* Definition
| _|enter text here Independent enter text here
Dependent

Relationship Information

Table Name

Parent/Child*

Relationship Type*

Cardinality*

[y

enter text here

Parent

Identifying

One to Zero or More

Child

Non-Identifying

One to One or More

One to Zero or One

One to Exactly

2| Table Name Parent/Child* Relationship Type* brdinality*
enter text here Parent Identifying One to Zero or More
Child Non-Identifying One to One or More

One to Zero or One

One to Exactly

3|Table Name Parent/Child* Relationship Type* Cardinality*
enter text here Parent Identifying One to Zero or More
Child Non-Identifying One to One or More

One to Zero or One

One to Exactly
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Physical Data Model - Column Info

Business Unit Information

Business Unit Name

enter text here

Data Model Name

enter text here

File Name of the Data Model

enter text here

Database Platform

enter text here

Table Name

enter text here

# |Column Information

Column Name

Data Type

Null*

Definition

enter text here

enter text here

enter text here

enter text here

# |[Keys Information

Column Name

Type

Key Name

Restriction

enter text here

enter text here

enter text here

enter text here
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Appendix Q. Data Modeling Essentials

Data modeling is an essential component when dagfitie requirements for a new system. It
provides a blueprint for development. A good datalet ensures that the resulting database will
provide reliable, accurate and timely informati¥et despite it's importance data models are
often overlooked by the business community. Thé flaes not necessarily reside with the users
but is often the result of models that are ovedsnplex, difficult to read and comprehend by
both users and modelers alike. A good model adherssndards regarding naming conventions
and the manner in which the diagrams in the mogetanstructed.

Data Modeling is used to describe key businessnmdtion and their relationships. The Entity
Relationship (ER) model and its associated diagrengechniques is the method used to create
the Relational Model and is the means of convegitgnceptual and logical data model. It
presents an implementation-independent view ofltia structures. A conceptual data model
(CDM) is the means of collaboration between the daddeler and the business stakeholders and
represents data in business terminology and prexhdgh level information about the subject
areas and data structures of an organization. Thd {S the key input for the logical design
phase. The logical data model (LDM) builds on thaMCby developing all the attributes that

will be required by the entities, and ensuringdbepleteness and integrity of the data. The
LDM represents the business requirements and @pthe required data and business rules of
an organization. It creates structures that camipémented into a database. The principal
components for both the CDM and LDM are entitiégjautes and relationships that roughly
correspond to tables, columns and keys at the pdilyisgivel. The LDM is the specification of the
data to be held in the database. The physicalrdat®el (PDM) is the conversion of the LDM

into a database structure. Its components aresdabblumns and identifiers and may differ from
the LDM due to performance considerations.

Naming and Definition Conventions

Naming and definition conventions are important wkiting and defining entities, attributes
and relationships. They should be of significarcthe business community and readily
understood. Cryptic naming obscures the meaniwghat the purpose of these elements in the
model and reinforces people’s reluctance to revdad use them. See section 2.3.1 and 2.3.2 in
the “Data Model Standards and Guidelines, Registrdolicies and Procedures” for further
discussion of naming standards

Entity

An Entity is a categorization of things of interésia business. They are recognizable concrete,
tangible or abstract concepts such as persongpthmgs or events that are important to the
business. They can be considered analogous tdeaitiad physical data model. ntities have a
name and a definition. The name given to an Estityuld be singular. For example use Grant
instead of Grants, Person rather than Persons. §lahweild clearly define the object using
terminology common to the business and should awsilly unnecessary abbreviations. Entities
should avoid adding prefixes. For example, Extelfmaployee versus Employee. When
creating a CDM prefixes can be used if they hedpifyl the model to the business community,
but they may be stripped away during the logic&haaodeling phase.
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Entity definitions should be clear, unambiguous] aaccinct. They should distinguish the
difference between entities as well as instancesantity. They should provide guidance on the
correct use of the information. For example, tHwing definition of the entity LOAN

provides these characteristics:

Loans consist of Federal Direct Subsidized LoapsggFal Direct Unsubsidized Loans, Federal
Direct PLUS Loans and Federal Direct Consolidatioans. Schools award these loans, but
students and parents repay them directly to therédjovernment.

Attribute

Attributes are information that you want to knowoabEntities. They are not captured in the
CDM, but are developed and displayed in the LDM. &ample, for the AID entity you may
want to track the type of program offered (AID praxgp) and the kinds of loan they tender (AID
Loan Type). When naming attributes it is importEmtake a consistent approach in order to
convey the meaning of each attribute as clearfyoasible. If there are naming conventions
established they should be adhered to. The attribamne should communicate the business
concepts that users and business specialistsrargafawith and that can be validated and
verified. For example an attribute entitled “prages unclear as to it’s intent.

The same rigor should be applied when providingfandion for an attribute. A proper
definition should impart what the attribute is imtied to record. For example, for the attribute
“Financial Aid Type” compare the following defirois:

A kind of financial aid

A form of financial aid that does not need to beaid and that is ordinarily awarded on
the basis of financial need. Sometimes used indagdably with the term scholarship,
though scholarships are generally awarded on this b&amerit.

The first definition is unclear in relation to hawnteracts with the business, while the second
provides background and information that can edmlyalidated by the user community.

A definition should provide clarity and not restétte obvious. Compare the following examples
for the attribute “Student Identifier”:

The identifier for a Student

The Student Identifier is the unique number asgigoea student on the date they apply
for student aid. This number stays with the studerttughout the aid process. It is a
counter, which is incremented for each new student.

A review should be done to ensure that there am@tnibutes with the same or similar names
that have different definitions or attributes witle same name but different definitions.

Relationship

Data models also show relationships between esitiier example there is a relationship
between Student and Loan. Relationships are notateescribe and help clarify the association:
A Student applies for a Loan. Notations should eately reflect and describe the relationship
between entities. The relationships also definectirestraints between entities by diagramming
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whether an association is optional and whetheetlgea limitation on the number of instances
that can occur between the entities. For exampl8tiident can apply for zero or more Loans,
and a Loan is issued to only one Student.” Thigestant tells us that a student may choose not
to apply for a loan but also that they can apptysiveral loans. It is imperative that the
constraints be properly defined as they help eeftite business rules.

Aesthetics

An Entity Relationship diagram (ERD) displays a@astwithin a box and shows the
relationships, including cardinality through lin@sows:

The diagram above shows two entities, Person armbR&ole. The line connecting the two
entities shows there is a relationship between tHdra “crows feet” at the end of the line at
Person Role indicates that Person is the pareity @nd that Person Role is the child entity. It
also indicates that a Person can assume one orrolese More details on how to read the
relationship between these two entities are cagturéghe Communication section at the end of
this document.

Models, specifically ERDs, can become complex adecipherable if the modeler does not
account for the visual effect it will have for asem trying to navigate through it. Models become
burdensome when a one tries to do too much witmtfédere is a little to the amount of
information that can be displayed. A diagram witimerous entities and multiple relationships
can become a maze of “boxes and lines” if not chesigproperly.

S —— 30— ]

L

The simplest thing to do to improve the appearaigemodel is to limit the number of entities
displayed. A diagram should display no more thartities, but 10 to 15 are preferable. For
large models, views or subject areas can be créai@ccommodate this. How entities are
placed in a model can affect the viewer’s abildynhderstand a diagram. Some people arrange
entities to minimize having relationship lines @oegth no particular business purpose in mind.
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While this improves the readability, it may not ianpvalue in understanding the overall
meaning, as the viewer may still observe a randolieation of “lines and boxes”. It may not
distinguish an independent entity (an entity that does not rely on another entity for
identification and reflect tangible things that argportant to a business) from a dependant entity
(an entity that relies on another entity for idéasition and represent transactional information
that represent what the business does). A cororefdr overcoming this obstacle is to display
relationship lines that point in the same directidiiis separates reference entities that describe
tangible things (e.g. PERSON, AID, ORGANIZATION)ime business from entities describing
what the entity does (AID APPLICATION, AID ELIBILITY). By having the “crows feet”

point left an up, we can readily discern the sulistbentities from the reference entities.

Aid
}/(A\d Application ]
—
} }/(A\d Eligib ility ]
Dy
Aid Type
1 1
P
Aid Event
1 1
3
}<1 Aid History
3

The diagram above clearly shows that AID is theitale thing that is important to the business
and the other entities represent the transactlebusiness conducts.

Benefits of a good data model

By following the guidelines listed above when dexehg entities, attributes and relationships
the modeler will be able to create a data modelhiaprovide utility to the business
community. When translating the CDM into a LDM $keguidelines should continue to be
adhered but other criteria must be evaluated tarertbe quality of the logical data model and
it's capability to support the business requireraentDMs should be normalized to ensure that
there is consistency and quality in the data. Nwization is the process of efficiently
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organizing data in a data model or databasdditional information on data model/database
normalization is available in the Communicationtsgcat the end of this document.

Completeness

An LDM ensures that all relevant and necessary idataptured and represented accurately. For
example, if the model lacks the means to record fyments and this data is required by the
system this would be a serious omission.

Non-Redundancy

A LDM ensures that information is only recorded end his is done through a technique known
as normalization. Several legacy systems recatd fa more than one table and sometimes in
several systems. Capturing data in this fashisera@glly duplicates it and could result in
anomalies. If a data item is stored in more thaa mlace we cannot be confident it is always
represented consistently. There are also maintenasues. If the data item needs to be updated
can we confirm that it has been updated in eadk?ab

Enforcement of Business Rules

The LDM must reflect and enforce the rules thathappthe business data. If the model
enforced that a Student could apply for only oramlthen this would not support the business
requirement. If the rule correctly enforces theibess requirement(s) in the logical data model
the resulting database will implement and enfoheecorrect practices and maintain the quality
of the data.

Data Reusability

The LDM should be constructed independent of adiegipn or a system. Information captured
by one organization or department may want to leel oy other groups. A Loan Officer could
later utilize demographic information for a Studeaptured during an inquiry about Aid.
Structuring the data independent off either appibcaallows both processes to employ it.

Stability and Flexibility

An LDM should be able to support changes to theness requirement. If new data is required
the model should be able to accommodate it intstiexy tables or with minor extensions to the
model.

Communication

Conceptual and logical data models should reprabertusiness concepts that the users and
business specialists are familiar with. Businessara/ and stakeholders should verify that it is
accurate. Conceptual and logical data models camdamized into subject areas that reflect
different parts of the organization to assist iis #tndeavor. Logical data models need to be
presented at different levels of detail to allow teviewer the capability to grasp what has been
captured.
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Components of an ER-Diagram

Symbol Description

Relationship

Cardinalities:

| Exactly one
O Zero (optional)

< } More than one (multiple)

One Person has exactly one Loan;

One Loan refers to exactly one Person.

One Person has zero or many Loans;

m Zero or many Loans refer to exactly one Person.
“ One Person has zero or one Loan;

One Loan refers to exactly one Person.
m One Person has one or many Loans;

One or many Loans refer to exactly one Person.

One Person has exactly one Loan;

One Loan refers one or many Persons.

- ------- - Dotted line indicates relationship to “context etyti
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Data Normalization
a) The Technique

Database normalization is a technique for desigrefagional database tables to minimize
duplication of information and, in so doing, toesgiiard the database against certain types of
logical or structural problems. For example, wharitiple instances of a given piece of
information occur in a table, the possibility egithat these instances will not be kept consistent
when the data within the table is updated, leattna loss of data integrity. A table that is
sufficiently normalized is less vulnerable to peabk of this kind, because its structure reflects
the basic assumptions for when multiple instané¢ésensame information should be represented
by a single instance only.

Higher degrees of normalization typically involvera tables and create the need for a larger
number of joins, which can reduce performance. Adiogly, more highly normalized tables are
typically used in database applications involvingnyisolated transactions (e.g. an automatic
teller system), while less normalized tables tenbe used in database applications that do not
need to map complex relationships between datdesnéind data attributes (e.g. a reporting
application, or a full-text search application).

Database theory describes a table's degree of hipath@n in terms of normal forms of
successively higher degrees of strictness. A taltleird normal form 8NF), for example, is
consequently in second normal forBN§) as well; but the reverse is not always the case.

Although the normal forms are often defined infollsnan terms of the characteristics of tables,
rigorous definitions of the normal forms are comegr with the characteristics of mathematical
constructs known as relations. Whenever informasaepresented relationally, it is meaningful
to consider the extent to which the representasomormalized.

b) Rules of Data Normalization

As mentioned above, there are several levels ohalization. A brief description is provided in
the table below.

Level Description

INF |Eliminate Repeating Groups - Make a separate fableach set of related attributes, and
give each table a primary key.

2NF |Eliminate Redundant Data - If an attribute depesrdsnly part of a multi-valued key,
remove it to a separate table.

3NF |Eliminate Columns Not Dependent On Key - If atttd®rido not contribute to a
description of the key, remove them to a sepasdiie t

BCNF|Boyce-Codd Normal Form - If there are non-triviapgndencies between candidate key

" Sourcehttp://www.datamodel.org/NormalizationRules.html
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Level Description

attributes, separate them out into distinct tables.

4ANF [lIsolate Independent Multiple Relationships - Ndeéahbay contain two or more 1:n or
n:m relationships that are not directly related.

5NF |lIsolate Semantically Related Multiple Relationshifi$iere may be practical constrains
on information that justify separating logicalljfated many-to-many relationships.
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Appendix R. Defining the Data - Constructing a wel  |-written
data element definition

The goal of the Enterprise Data Management progsamconsistently define data and make
standardized data available across the enterpfiseording to the International Organization for
Standardization (ISO) Data processing and electronic data interchangg reavily on

accurate, reliable, controllable and verifiable datecorded in databases. A prerequisite for
correct and proper use and interpretation of dagahat both users and owners of data have a
common understanding of the meaning and repredentaf the data.” This common (and
agreed) meaning and representation of the datacisngdented and published in the form of a
data definition. The goal (and challenge) of arepa well-written definition is to ensure that
the definition is specific enough to meet the naddbe organization, yet generic enough to be
used across a community.

A well-written definition should explicitly descréband explain the meaning of the business term
or data element. As the definition provides thetegt for which business is being conducted,
each data element definition should consist ofagetomponents and characteristics.

Definition Structure
Meaning nuances often occur based upon contagtintportant to clearly describe the
concept/term, providing as much information as fisgo limit such occurrences. A well-
written definition should incorporate at least iué following componentsas part of the
definition text:
Broader Term — a general class to which a conegpt/belongs, often this is
implied. To better explain this concept, consigerlS A” relationship. For
example, “A schoois an organization”.
Distinguishing Characteristics — the pertinentilatites with specific values of the
term. To better explain this concept, considedAS A” relationship. For
example, “A schoohas an academic program”.
Function Qualifier — how the concept/term beingrmed is used, usually involves
verbs. To better explain this concept, consid&dSED FOR” relationship. For
example, “A school isised foreducating students”.

An example of a good definition using the above ponents:
“A school is a learning organization that has onmenaore academic programs used for
educating students”

Broader Termlearning organization
Distinguishing Characteristicne or more academic programs
Function Qualifierused for educating

8 International Organization for Standardizationfotmation technology — Metadata registries (MDR)Rart 4: Formulation of data definitions
(ISO/IEC 11179-4, Second Edition 2004) 4/18/2007.

° O'Neil, Bonnie “Business Metadata: How to Writefidéions”. Business Intelligence NetworkMarch 29, 2005). 3/23/2007 http://ww.b-
eye-network.com/view/734
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In the creation of a data dictionary or glossaryeois, additional information may be
incorporated into the entry for clarity. The follimg componentd may be used (creating a data
dictionary entry is beyond the scope of discussiere, therefore detailed explanation will not be
provided herein. However, for information regaglthe creation of a data dictionary or
glossary, please refer to Federal Student Aid’®fpmise Data Dictionary Standards.):
Name — the name of the term being defined
o Narrower Term — the classes beneath/within (orrmgha to) the term being
defined
o Related Term — a term that has relevance to theepafterm being defined but
not a synonym
0 Synonyms — terms that mean nearly the same astioept/term being defined.
o Examples and usage — an instance of the concept#®it is seen in everyday
life.
0 Source — where the definition of the concept/teame from (originated).
o0 Replaced By — a newer term, that has a similar mgaas the concept/term being
defined, which would indicate the term being defimenot in common usage.
This can also be noted as a Synonym but may béuhéiphe case of migration
or reverse engineering.
o Approval — information about when the concept/teigfinition was approved, by
whom, etc.

Definition Requirements
Understanding that the context in which the datesed is a key factor in defining data elements,
generally, when composing a data element definigach definition should have the following
characteristics’

Unique - A definition should be unique and distiistnable from every other data

element definition.

EXAMPLE: “Closure Date”

Poor Definition: The date when something closed.

Good Definition: The date that the school ceasgsduide educational

instruction in all programs, as determined by th8.$ecretary of Education.

Clear — A data definition should be precise, cancamd unambiguous. The
definition should be clear enough to allow only @assible interpretation.
EXAMPLE: “Disbursement Date”

Poor Definition: The date money was disbursed.

Good Definition: The date money was credited tostuelent's account at the
school or paid to the student (or borrower if a BL0dan) directly.

Singular - The data definition should be expressdte singular.
EXAMPLE: “OPEID”

19 O’Neil, Bonnie “Business Metadata: How to Writeféions”.
™ International Organization for StandardizatioBO/IEC 11179-4, Second Edition 2004. 4/18/2007
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Poor Definition: The identification number assign®dOPE for data exchange
partners.

Good Definition: The unique identifier assignedtbg Office of Postsecondary
Education (OPE) for each data exchange partner.

Positive - The definition should be expressed aatuiths, limit any emphasis on
what it is not.

EXAMPLE: “Loan Net Amount”

Poor Definition: The amount that doesn’t includg &es.

Good Definition: The total amount disbursed to boerower after any fees or
charges have been deducted.

Specific Concept - The definition should include #ssential meaning or primary
characteristics of the concept.

EXAMPLE: “Request Tracking ID”

Poor Definition: The unique ID assigned to a docotmeatch and tracking
request.

Good Definition: The unique ID associated with quest action that is returned
to the requestor for document matching and tracking

Defined with Commonly Understood Abbreviations -€Tdefinition should only
use abbreviations when necessary and the abbviatist be commonly
understood.

EXAMPLE: “EFC Available Income”

Poor Definition: The available income used in th&CEcalculation.

Good Definition: The income available for educatexpenses used for
determining financial need based on the Expectedilif&ontribution (EFC).

Primary Definition - The definition should not dam any embedded definitions
or underlying concepts of other data elements/teonsepts.

EXAMPLE: “EFC Available Income”

Poor Definition: The available income used for detieing the EFC, where the
EFC (expected family contribution) is calculateddoyptracting the cost of
attendance from the expected family contribution.

Good Definition: The income available for educatexpenses used for
determining financial need based on the Expectediliz&ontribution (EFC).

Expressed without rationale, functional usage, donmdormation or procedural
information — The definition should not includetstaents about why and how a
data element is used.

EXAMPLE: “Disability Condition Status Code”

Poor Definition: The codes used to identify thedistaof a disability condition.
Good Definition: A code that identifies the confethstatus of a disability
condition on a student aid record

Defined without circular reasoning — The definitsimould not be defined in
terms of another data element.
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EXAMPLE: “Deferment”
Poor Definition: Deferment is a subtype of Aid Tsantion
Good Definition: The temporary postponement of pagta on a loan or debt.

An example of a good definition using the above ponents and requirements:
“Forced Collection An involuntary collection activity (Treasury GétsProgram,
Administrative Wage Garnishment, Litigation) penf@d by Federal Student Aid to
collect repayment of a defaulted loan after allestmethods, efforts, and attempts to
collect have been exhausted.

Components Usage

Name:Forced Collection

Broader Terminvoluntary collection activity

Function Qualifierto collect repayment of a defaulted loan

Optional Components Usage:
Narrower TermTreasury Offset Program, Administrative Wage Gadrment, Litigation

Requirements Usage

Singular:"activity” refers to a single instance of forced collection

Positive:"to collect” refers to what forced collection is intended folopposed to what
it's not intended for.

Specific Conceptiinvoluntary collection activity to collect repaymeof a defaulted
loan” is the primary concept ¢forced collection
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