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Not-for-profit Health Plan serving approximately
one million members in Massachusetts, New
Hampshire, and Maine

Ranked the #1 commercial Health Plan in
America for five consecutive years by U.S.
News & World Report and the National

Committee for Quality Assurance (NCQA)

Ranked #1 in Member Satisfaction in the
Northeast region by J.D. Power and Associates

Rated in top 10 places to work in both the
Boston Business Journal and The Boston
Globe.




Migrating from legacy monolithic core system to a
componentized architecture integrated via SOA

CRM and Financial systems on Oracle DBMS

Data Warehouse on Teradata parallel processing
platform

Shutting down legacy warehouse and moving all users and
applications to the Enterprise Data Warehouse
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A Repository, yes...
but with silos of
metadata




This presentation Is about how an
Enterprise Logical Data Model
can help achieve a holistic view
of metadata... and more.




Standard Logical Data Modeling Objective:

— Understand the data requirements of an information
system

Harvard Pilgrim’s Enterprise Logical Data Modeling
(ELDM) Objective:

— Represent the “detailed data requirements” for HPHC
as an enterprise in a Business vocabulary

This i1s more than a conceptual model —itis a
comprehensive, Third Normal Form, fully attributed
logical data model

600 entities, 2400 attributes
Independent of any application or technology




Encourages comprehensive understanding of business
iInformation requirements

Defines a controlled vocabulary for consistent
identification and labeling of business concepts across
applications and platforms.

Provides consistent naming conventions and standard physical-
model taxonomies

Enables effective communication among designers,
developers, and the business throughout the design
process

Forms the basis for designing correct, consistent,
sharable, and flexible databases using any technology




Middle-In approach (Top-Down, Then Bottom-Up)

Developed a 100,000-foot view of subject areas
Developed a 1,000-foot view of entities and relationships within each
subject area

Reviewed terminology and relationships with key design teams and
architecture boards

Expanded the ELDM and mapped the core transaction system to it
during a metadata project to define all columns within that system

Participants
IT-driven initial draft straw man (100,000-foot and 1,000-foot views)

Reviewed with architecture boards, CIO, project teams, and interested
business representatives

At least 2 phases of structured, thorough reviews with cross-functional
stakeholder groups organized around subject area

External data warehousing consultants reviewed and commented on
the ELDM from an accuracy, completeness, and industry-trend
perspective




Metadata Integration: Physical data is mapped into the standard
business taxonomy to identify common data elements wherever they
may reside

Model Development: Formed the basis for the Enterprise Data
Warehouse physical data model — semantics are in enterprise terms

Requirements Analysis: Represents data requirements in
application-neutral terms to aid requirements analysis

Data Integration: Used as an integration tool to understand and
name inbound 3-Party data

Third Party Package Implementations: Used to identify business
rules that might need to change, or extensions to the package that
might need to be built

Semantics: Provides a semantic model that can be leveraged in XML
schemas as we build out our SOA




A Brief Introcuction
to the ELDN
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HPHC Subject Areas

For example,

Broker, Customer, Member, Provider, Product,

Claim, Etc.

HPHC Data Facets

For example, within the Product Subject area:

Basic Product, Detailed Product
Product Filings, Product Hierarchy

Conceptual Data
Requirement

For example, within the Product Subject area:

* Excludes Medicare Advantage
* Includes Benefit Modules by type

Entity and Attribute level

For example, within the Product Subject area:

* Plan Design.Plan Design Identifier
* Plan Design.Plan Design Benefit Level

A high-level, 100,000-foot logical view.

A high-level, 50,000-foot logical view.

A mid-level view used in stating data requirements
using include/exclude statements with some
examples.

Detailed data requirements at the Entity.Attribute
level are the lowest level view.




Product Subject Area

ORGANIZATION
A unique organization, legal or
otherwise, that is considered
part of HPHC s trading
community, including HPHC
internal organizations.

HPHC LEGAL
ENTITY
The highest level of
HPHC s organizational
structure for which a set
of financial books are
maintained.

PRODUCT LICENSE
A grant of permission
needed to sell a Health
Care product to
consumers.

PRODUCT
REGULATORY
FILING
An application for
approval of a product or
change to a products
composition.

I” "CUSTOMER |
An organization that |
purchases, purchased, |
oris likely to purchase a|
PLAN DESIGN. |

SELF INSURED PLAN
DESIGN
A PLAN DESIGN
developed for a
CUSTOMER who has
contracted with HPHC as
Third Party Administrator.

PLAN DESIGN
A combination of
benefits that are offered
as a unit.

BENEFIT MODULE
A set of benefits,

HEALTH CARE
BENEFIT MODULE
A unique set of Health
Care Benefits that are

offered as a unit.

REINSURANCE
COVERAGE
BENEFIT MODULE
Benefits offered that
provide additional
protection for the
purchaser.

HEALTH CARE
COVERAGE CLAUSE
The terms and conditions
that define coverage of a
specific HEALTH CARE

BENEFIT.

services, protection,
etc. that may be offered
to a CUSTOMER.

Core Business Structural Entities

Core Business Stakeholder Entities

Core Contract Entities

FULLY INSURED
PLAN DESIGN
A PLAN DESIGN
developed for any
CUSTOMER for whom
HPHC carries the risk

and pays the claims

Core Contract Detail Entities

CONSUMER ACCOUNT
BENEFIT MODULE
A set of benefits and/or
services offered to support
spending or reimbursement
accounts for MEMBERS.




Example: Product Entities — Definition View

o
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Example: Product Entities — Attribute View
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ELDM
Data Definitions

Mapping
Masters
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Normalized design makes it complicated to map a flattened concept
through the hierarchy of entities — an art as much as a science

The NAV Mapping Types are the entry point into the hierarchy

The END Mapping Types are the destination — the final mappings that most closely
resemble the data to which you are mapping




Everything gets a name

Everything is named once (in enterprise terms)

Everything gets a definition

Logical definitions can be used as basis for physical
definitions

A business concept can be found wherever it
may be represented in data — e.g., “find me
everyplace we store a customer’s TIN”

The Metadata Master can help to identify where
Master Data Is or should be




ELDM
Entity/Attribute
Definitions

ELDM
Mappings

Physical Data
Entity/Attribute
Definitions

Enterprise
Metadata
Repository

If an enterprise definition is -~
available and is the same as a
table-specific definition, it can be

Inherited.

Excerpt from the repository:

Column : BILL_METHOD
Column Metadata Type : ELEMENTARY LOGICAL

Column
Property

Business
Definition

Table Specific
Information

See generic definition

Generic Information

A number that uniquely
identifies the method

¥ used to determine how
the invoicing logic
should accommodate
mid-billing cycle
premium rate changes.

Business Name

Py

‘Q

invoice calculation
method identifier

Ad
‘Q

Data Type .+
“

‘$

CHAR(2)

3

“ .
Rata Note
‘Q

1) (mab: Sep-03) Valid
values include
1=Prorate, 2=Wash
method, 3=First of the
month, 4=Prorate with
rate change, 5=Full
month, 6=Full period,
7=Billing period.

Business Note

Application Note

Technical Note







Present requirements in a defined business vocabulary

Neutralizes the discussion by abstracting the terms from specific
system concepts to more generic business concepts

Reduces project team members and vendors “talking past each
other” because of undetected homonyms and synonyms

Facets and Conceptual Requirements focus requirements
analysis on logical subsets of entities/attributes needed
by the business

Map/Gap analysis can be performed between the data in
the application being designed or data set being proposed
and the logical requirements

Cardinalities and nullability help define rules required of
the application or data source




Data Integration




Assigns an enterprise name to each data element

Exposes nuances of difference between the source and
target elements and business rules

|dentifies redundant data between enterprise and third
party source — allows for a system-of-record
assessment prior to actual design

Assists in identifying domain differences that must be
resolved

Aids In source-to-target mapping
Data warehouse targets are already mapped to ELDM




Third Party Package
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Facilitates a high-level assessment of the “fit” (compare entity to
table/concept)

Does the business need to change its rules to use this system?
Does the package need to be customized to fit the business?

High-level assessment results can translate to
Categories of initial implementation cost
Tasks within initial implementation project plan

Resources to be involved in the initial implementation project and
ongoing processes/procedures

Implementation considerations can be forced to a level of detail

Encourages consistent use of data standards (i.e., domains,
terminology, etc.)

|dentifies other application integration opportunities, requirements, or
challenges that might not have been obvious
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XML messages in a Service Oriented Architecture
should employ a canonical format that abstracts the
data from source-system, local semantics to an
enterprise standard

ELDM can be the starting point for a canonical model
a controlled vocabulary for naming data elements

defines some rules — cardinality, nullability — that may need to
be enforced in XSDs

The same data-integration discipline — mapping source
elements to an enterprise standard — helps construct the
XML message model

and... Should ease integration to consuming systems such as
EDW
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ELDM names are verbose whereas XML is more terse

Requires a translation between the model's names and the XML
representation

Normalized model does not reflect all required business rubrics
SOA is process- and transaction-oriented, not just data-oriented

Example: Provider role on a claim — the entity is there, but the role
types are not because they would be rows within the entity

* Need to flatten the model to define more business types and events

Servicing
Billing
Attending

A
Y

etc.




Future Directions
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Strategic Vision:
Enable semantic search of metadata in support of Bl

Enable semantic tagging of unstructured data to integrate enterprise
knowledge search

* Human-tagged (e.g. Dublin Core)
* Machine-tagged (i.e. inference engine)

Create a more all-inclusive model of business process and information

ELDM has been rendered into OWL (the XML Web Ontology Language)

In metadata presentation through Semantic MediaWiki (SMW), data

elements have been tagged with ELDM properties and business synonyms
Future integration of OWL into SMW may allow inverse and transitive
relationships to be inferred by the search engine

This models the World (or at least our corner of it) which includes richer
business properties, not just data

...yet still leverages the comprehensive taxonomy and deep granularity of
the ELDM




ELDM

Shared Taxonomy at
data attribute level

Vﬂgs

MetaTags .
Mappings

(Human- or
System-assigned)

ﬁ)pngs
Documented ys | ca
Metadat
Unstructured Data etadata
\_// Stored Mappings

(Documents)
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Business
Intelligence

~ Semanticsand
.o+*""\_Metadata

Semantics are at the core of
being able to harvest business
knowledge.

An ELDM provides a rich
vocabulary that can lay the
foundation of the enterprise
semantic model.

Knowledge
Management




You bet it does!

So what can you do?
Have senior-level support (at least Director, better ClO)

Start top down
Getting Subject Areas agreed upon is the first big accomplishment

Time Box
Set a target for how much you will get done in a specified time

Pick an area of focus to develop in detail
Work with systems and processes you know well

Use lots of placeholders for less well-understood areas, but establish the major
relationships

Expand and add detail over time as required
Maintain with 1 FTE ongoing

Use it — in data requirements and business process discussions — to
demonstrate its analytical value
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