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A for an entity definition list.

The BDM describes survey designs, processing, analyses,
and datasets.  It contains entities for each of the important
parts of a survey: universe, frame, sample, questionnaire,
etc.  The model allows for the organized storage and search
for metadata about a survey, and it allows searching for
metadata items across surveys.  Many statistical metadata
systems in use today address the metadata needs for a
single survey or application, but the BDM  addresses the
metadata needs for many surveys.

 An important feature of the BDM is that documentation is
handled in a general way.  Each entity of the model allows
for many documents to be attached to a single record.  The
documents can be distinguished by version, document type
(e.g. specification, procedure, memo, etc.),  the entity the
document is associated with, and the relationships the given
record has with other records in the model.  This provides a
comprehensive classification scheme for documents which

helps users search directly for the information they need.
Coupled with the indexed and key word search provided by
most Internet search engines, the BDM is a powerful
document management paradigm.

The model also provides several other features listed
below:

• maintains a list of all current surveys conducted by
the agency;

• allows for comparing designs, specifications, or
procedures across surveys;

• allows for reuse of designs, specifications, or
procedures;

• provides for assembling complete documentation for
a survey.

Figure 2: Repository Model Overview: Functional Areas
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3.2.2 Data Element Registry Model
Data elements (or variables) are the fundamental units of
data an organization collects, processes, and  disseminates.
A data element registry (DER) is a mechanism for
managing data elements in a logical fashion.  DER’s
organize information about data elements, provide access
to the information, facilitate standardization, help identify
duplicates, and facilitate data sharing.  DER’s are like data
dictionaries in that they contain definitions of data
elements.  But more than data dictionaries, they contain all
the information about individual data elements that an
organization requires.  Data dictionaries are usually
associated with single data sets (files or databases), but a
DER contains information about the data elements for an
entire program or organization.  The information contained
in a DER is part of an organization’s metadata.  Therefore,
the registry itself will be part of the MDR.

Important applications for DER’s include SIS’s.  Electronic
data dissemination requires easy access to information
about data elements.  Data element names, definitions, and
classification schemes will help users in locating and
understanding data sets.  Automated integrated survey
processing systems that will include sample and
questionnaire design,  automated edits and imputation, and
coding systems require full descriptions of data elements.

Designers need to know the definitions of all variables that
may be affected by the programs they are using.

The DER model  provides for all the metadata needed to
describe data elements.  It also provides the entities
necessary for registration and standardization of data
elements.  Generalizing the concept of registration (see
section 4.2 below) to include documents, datasets,
products, and surveys provides a framework for merging
the DER and the BDM.  A consequence of registering the
important metadata items in the MDR is that the repository,
from the registration point of view, becomes a card catalog
of metadata items.  The integration must also include
linking data elements to each of the entities in the BDM
which use them (e.g. frame, sample, survey dataset,
question, etc.).

An important feature of the DER is that data elements are
composed of a concept (data element concept) and a
representation or value domain (set of permissible values).
The power of this is seen as follows:

• sets of similar data elements are linked to a shared
concept, reducing search time;

• every representation associated with a concept (i.e.

  Figure 3: Business Data Model
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each data element) can be shown together, increasing
flexibility;

• all data elements that are represented by a single
(reusable) value domain (e.g. SIC codes) can be located,
assisting administration of a registry;

• similar data elements are located through similar
concepts, again assisting searches and administration of
a registry.

See figure 4 for a high level ER diagram of the DER, and
see Appendix B for an entity definition list.

3.2.3 Metamodel
The metamodel is the repository’s view of itself.  It
contains application specific entities necessary for the
functioning of particular SIS’s, and information which
controls access to metadata in the rest of the repository.
The kinds of information the metamodel handles are access

control,  security, physical location of data, machine
addresses, record layouts, database schemas, access
procedures, etc.

The development of the metamodel has been iterative.  No
specific metamodel has been built.  Instead, as new
functions are identified, they have been added to the MDR
model.  The partnerships (see section 3.4) that have been
formed with SIS developers for using the MDR model have
been a rich source for metamodel entities and attributes.
As these partnerships continue and the SIS’s are further
developed, more information is added to the metamodel
and to the MDR model.

.3.2.4 Business Process Model
A table of contents (TOC) outline view (see Census
Bureau, 1996) of survey processes has been developed.  It
was patterned after work done by a BOC Reinvention Lab
and at Statistics Sweden (see Rosen and Sundgren, 1991).
The TOC is formally a Business Process Model.  It is

Figure 4: Data Element Registry Model



Summer 1997 41

divided into eight chapters, each detailing a different aspect
of survey processing.  The chapter names and their
descriptions follow below:

• Content - The Content refers to the nature of the
information that is the subject of the survey, i.e. what the
universe is, a description of the data collected, and a
description of the resulting products.  May contain
definitions, and data standardization and coding
information.

• Planning - Documentation related to the planning
and management of the design; the conduct of the
survey and the analysis, dissemination and disposition of
the data. This includes documentation related to
budgeting, manpower, and training.

• Design - The design and specifications for how the
survey will be conducted.  Includes the design of the
frame, sample, and questionnaire; and the specifications
for edits, coverage, and estimations.

• Data Collection - Obtaining information from
respondents and the conversion of that data into a form
which can be processed.

• Data Processing - The stage of a project, following
collection and receipt of the original material and
preceding report-writing, during which the information
is entered onto a machine-readable medium (or directly
into a computer system) and eventually used to produce
tabulations and statistical analyses.

• Data Analysis - Documentation related to all
statistical processes used to analyze the survey results or
those used for displaying or presenting the resultant
information.

• Data Dissemination - The process of making data
available to users, electronically or otherwise.
Electronic data dissemination includes use of the
Internet or CD-ROMs.

• Data - Any information gathered as the result of a
survey or added to a survey form.

There are two uses that are being developed for the TOC:
1) to be used as a “check list” for users who need to
provide metadata or users who want to search metadata
from the MDR (see section 4.2); and 2) to serve as a
mapping between the MDR and other repositories which
need to share metadata (see Gillman, Appel, and LaPlant,
1996).  In particular, the TOC can be used as a means to
classify documents from another repository in the MDR.

3.3 Standards
In this section the applicable standards which have been

used to guide the development of the MDR and its
associated tools will be described briefly.

3.3.1 Data Element Standards
The model for the data element registry portion of MDR is
based on the conceptual framework contained in the ANSI
draft standard, The Metamodel for the Management of
Shareable Data (MMSD), ANSI X3.285.  It, in turn,
incorporates all the principles described in an emerging
international standard, Specification and Standardization of
Data Elements, ISO/IEC 11179 (see ANSI X3L8, 1996).
ANSI X3.285 provides a conceptual model for building a
data element registry and contains some extensions to the
framework described in ISO/IEC 11179.  A complete data
dictionary describing all the entities, attributes, and
relationships of the conceptual metamodel is included in
this document.

The MMSD metamodel provides a detailed description of
the types of information which should belong to a data
element registry.  It provides a framework for how data
elements are formed and the relationships among the parts.
Implementing this scheme will provide users the
information they need to understand an organization’s data
elements.

ISO/IEC 11179 is being developed in six parts.  The names
of the parts, a short description of each, and the status
follow below:

• Part 1 - Framework for the Specification and
Standardization of Data Elements - Provides an
overview of the concepts in the rest of the standard.  The
current status of this document is Committee Draft.

• Part 2 - Classification of Data Elements - Describes
how to classify data elements.  The current status of this
document is Working Draft.

• Part 3 - Basic Attributes of Data Elements - Defines
the basic set of metadata for describing a data elements.
This document is an International Standard.

• Part 4 - Rules and Guidelines for the Formulation of
Data Definitions - Specifies rules and guidelines for
building definitions of data elements.  This document is
an International Standard.

• Part 5 - Naming and Identification Principles for
Data Elements - Specifies rules and guidelines for
naming and designing non-intelligent identifiers for data
elements.  This document is an International Standard.

• Part 6 - Registration of Data Elements - Describes
the functions and rules that govern a data element
registration authority.  This document is an International
Standard.
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Appendix A: Entity Definitions for Business Data Model

Entity Name Entity Definition Entity Note

Data Element A single unit of data that in a Data is a representation of
certain context is considered facts, concepts, or
indivisible. It cannot be instructions in a form that
decomposed into more allows them to be collected,
fundamental  segments of data organized, processed and stored
that have useful meanings in a retrievable form for
within the scope of the communication, interpretation,
enterprise. or processing by human

or automated means.

Emprise An identifiable effort to This appeared in prior models as
(Project) generate deliverables NOT Project

specific to a single Survey
Instance

Emprise_Dataset A dataset containing either case This appeared in prior models as
(Project_Dataset) level data, aggregation of case Project_dataset

level data, or statistical
manipulations of either.

Frame A dataset containing all the
cases identified for a Survey
Instance based on a Survey’s
Universe definition

Methodology A structured approach to
solve a problem

Product A finished deliverable of a
Project or Survey Instance
for external use.

Program A group of Surveys related by a
common theme. A Program
can be made of other Programs

Purchaser An external organization or
individual who buys Census
Bureau products

Question A request for one or more
related pieces of information
from a Case.   A Question can
contain other Questions

Questionnaire An identifiable instrument
containing Questions for a
particular Survey Instance
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Sample A dataset containing a subset
of a   Frame for a particular
set of   Survey Instances,
selected with a  specific
sampling Technique.   For a
census, the Sample
incorporates the entire Frame.

Supplied_Dataset A dataset acquired from sources
outside the Bureau of the
Census.   Can be case level or
aggregated/transformed data.

Supplier An external organization which
provides data to augment the
Census Bureau’s efforts

Survey An investigation about the
characteristics of a given
Universe

Survey-Dataset A dataset containing either
case level data, aggregation
of case level data, or
statistical manipulations of
either the case level or
aggregated survey data, for a
single Survey Instance

Survey-Instance An identifiable activity which
uses a System(s) to gather
and process a set of Data
Items from an
identifiable set of cases,
for a defined period of time,
resulting in one or more
specific deliverables

System An identifiable process, either
fully automated or computer
assisted, which implements
one or more Techniques to
produce one or more
deliverables.   A System can be
composed of  Systems

Technique An identifiable algorithm which
is used to implement all or
part of a Methodology

Universe The total defined set of
interest to one or more
Surveys
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Appendix B: Entity Definitions for Data Element Registry Model

Entity Name Entity Definition
________________ ______________________

Administered Data A generalization for a data
Registration Component element, value domain, data

concept, object class or
property.

Classified Data A subtype of Administered
Registration Component Data Registration Component,

all the data components that require
classification.

Conceptual Domain The set of possible valid
values of a data element
expressed without
representation.

DRC Name Context An association between an
Administered Data Registration
Component and a Name Context.

DRC Registration A registration authority that
Authority has registered a particular

Data Registration Component.

Data Element A single unit of data that in a
certain context is considered
indivisible. It cannot be
decomposed into more
fundamental segments of data
that have useful meanings
within the scope of the
enterprise.

Data Element Concept The human perception of a
property of an object set,
described independently of any
particular representation.

Data Registration Classification schemes which
Classification Scheme are used to classify registered
data.

Datatype A category used to classify the
collection of letters, digits,
and/or symbols to depict values
of a data element based upon
the operations that may be
performed on the data element.

 Derivation Type An entity used to define
different types of derivations.
Used to normalize the
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derivation type attribute
associated for derived Data
Elements and Data Element
Concepts.

Derived DEC to Derived An association that tracks a
DE Mapping derivation mapping at the

conceptual level to a
derivation mapping at the data
element level if such a mapping
were to exist. This is not
REQUIRED for all derivation
mappings.

Enumerated VD A list of all permissible
values.

Formula An entity that represents an
algorithm to compute values.
Formulas involve input
quantities (Data Elements) and
produce output quantities (Data
Elements).

Keyword An entity that expresses
potential search keywords that
users of the registry will use
to search for and access Data
Element Concepts.

Name Context The system, database, standard
document, or other environment
in which the logical metadata
class functions and the name
has meaning.

Non Enumerated VD A range used for specifying the
lower limit and the upper limit
of permissible values.

Object Class A set of concepts,
abstractions, or things in the
natural world that can be
identified with explicit
boundaries and meaning and
whose properties and behavior
all follow the same rules.

Organization An accredited agency authorized
to declare logical metadata
classes as registered. (From
earlier definition of Registration Authority).

Permissible Values Allowed values in a Value Domain

Property A classification of any feature
that humans naturally use to
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distinguish one individual
object from another. It is any
one of the characteristics of
an object class that humans use
as a label, quantity or
description

Registration Authority The organization authorized to
register entries in the Registry.

Representation Class A classification of value
domains based upon the type of
representational form.

Synonym Lists  A relationship that captures
the fact that two distinct Data
Elements have different names
but the same meaning (synonym).

Value Domain A set of Permissible Values, used to
represent a Data Element.

Value Meaning Meaning associated with Permissible Values
in an Enumerated Domain.


