Using UML to Construct a
Model Driven Solution for
Unified Access to Disparate Data

Randall M. Hauch
VP Development, Chief Architect — Metadata Management

gigh metamatrix’

UML™ for Enterprise Applications: q
Model Driven Solutions for the Enterprise B . cistuir saour
December 3-6, 2001

OMG's Second Workshop on ¥‘ a
(e




Overview

* Enterprise Information Metadata
— The information integration problem

— Information metadata and how its used for
Information access

 Two ways MetaMatrix uses UML
— Presentation and diagramming
— Foundation metamodel

e Lessons Learned
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Integrating Enterprise Information

e The need:
— Faster Time-To-Market

e The benefits:
— Increase competitive position
— Greater efficiency and reduced costs

 The approach:
— Use existing information sources more effectively
— Eliminate redundant information
— Leverage new information sources in applications
— Decouple applications from information sources
— Don’t copy or move information!
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Solution I1s to Use Information Metadata

 Understand information sources
— Where is information? Which platform?
— What form is it in?

 Understand information consumers
— How Is information used?
— In what form is it expected?

 Integrate information
— Is similar information related?

— |Is Information a combination or transformation of
other information?

the key to managing data
is managing metadata
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Challenges of Information Metadata

« Want platform-specific metadata
— Terminology & construction rules
— Model the sources as naturally as possible

« Want platform-independent metadata
— EXxplore and relate metadata from different platforms

— Relate metadata through transformations and
mappings

— Create “virtual” sources that encapsulate multiple
sources

These seemingly contradictory needs can be
satisfied by applying MDA, MOF, and UML
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MetaMatrix MDA

Model Driven Architecture:
Formal models define access functionality

Enterprise Information Consumers (EICs)

Run-Time Metadata - -
| : @Access.l Design-Time Metadata
_ ety (2) Mode

Virtual
D'atapase

Enterprise Information Sources (EISs)
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MetaMatrix MetaBase

‘ Design-Time Metadata Management I

e MetaData ModelerL]

— Visual tool to collect, model, and manage metadata
for enterprise information sources

— Stand-alone or used with MetaData Server [

 MetaData Serverl]
— Repository for metadata
— Manage and version models
— Facilitate enterprise management and sharing
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MetaMatrix Information Integration Server

‘ Runtime Metadata for |nformation Accessl

Includes MetaBasel]

Information Integrationd Server
— Scalable, fault-tolerant distributed server

— Pluggable connectors for various information source
platforms

— Access disparate sources as if single source

Connector Development Kitll (CDK)
— Bench-test environment for custom connectors

e Console
— Tool for remote administration

— Monitor, manage, and configure distributed servers
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MetaMatrix MetaData Modeler

Platform-Specific Modeling I

 Metamodels used to define platform metadata
— Terminology & construction rules
— Model the sources as naturally as possible
— Based upon CWM metamodels (see Lessons)

e Samples:

Object-Oriented Relational
- 0..*
Classifier g, | StructuralFeature Table .—1;\) Column
\
Lr y 0.1
Attribute ) PrimaryKey XML
File
XML Element
Record Type
0.1 / \0"*
\/0.* Content Attribute

Field
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MetaMatrix MetaData Modeler

‘ Platform-Soecific Modeling I

barch [+ Overview| (oo (L v Package Diagram - Nord

i Directory
Morttrnc
®d Package Diagram
I 2w Mothwind
i Package Diagram
@ B Categories
B CategorylD

« Metamodels
dictate the
constructs and
oy INStantiation rules

L » | ¢ Platform-specific
terminology
o maintained and

& 8 Order_Details l N presented to user

@ B Orders Foreign key
@ B Products

& B Region
& B Shippers
& B Suppliers

B Base Tahle

B CategoryMame
B Description

B Ficture

[Fl PK_Categories

B Result Set
# Stored Procedure

@ B Customers
@ B Employees
@ B EmployeeTerritories

@ B Order_Details
== B irie

s (|| U d e |~
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MetaMatrix MetaData Modeler

‘ Platform-1ndependent Modeling I

o Supports multiple metamodels
— Each defined with MOF

— Each extend UML “plus” (see Lessons)

 Enables abstraction

— UML used for presentation

— Transformations defined mdependently of platform

e Samples:

Classifier
from UML Core)

gt

/
/
/—‘

Table

(from Relationa

N

XML Element
(from XML)

_ | StructuralFeature
(from UML Core)

\
\
\
\

Attribute
(from UML Core)

/
/
/
[

Column
(from Relational)

Attribute
(from XML)
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MetaMatrix MetaData Modeler

‘ Platfor m-1ndependent Modeling I

EAIRORR T T « Shows structure

v G 5 @ e SEIEr A .

" e i 0 .. : with class and
package diagrams

mmooTDE RS
EEE RO EEE
cecroMEiaiil
FE I3 s
EE1 1 FhES
] FRER

2 3 E]
g
ES

* Displaysin a
consistent way
metadata from
different platforms

e Uses and retains
platform-specific
terminology

oD N EE|Idew |+
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MetaMatrix MetaData Modeler

Platform-I ndependent Modeling

MetaData Modeler - Workspace 1 [_1O[x]

S i e B Shows structural
e I [ [EF VAT transformations from
one or more other

©- B Customers

® B Employees

® B EmployeeTerritories
@ B Order_Details

B ShipgerlD : iroger
B Companyhane. siig
B Pom =g

b
h: |
=

B orderlD OrierlD : iriager
Pkt ilager
B ProductiD e
B UniPrice J Quariy stort . .
Decours doutls
B Quanity I OeierD) - irogr
B oge!
a

[ PK_Order_Details
FK_Order_Details_Orders
FK_Order_Details_Products

Customail  sirimg
EmpiyoelD : ineger
OrforDan : simssmmp

FequredCate  firmsimp
Shippesd Do - mezmmp

| ]

Shipli: irlegar
§ 8 Orders Pl e e -
B OrderiD Stiphla =ting TR A ()
Shiphcdmes : shing B OlerlD: imager
B CustomeriD StipCiy sy B FucueilD  irogor
B EmployeelD abc Shipfegian : st B Uit ok
ShipPesialods : sting B Ouwniy shon
B OrderDate | ShipCo Ly ity B Cecoui :doutia . -
B RequiredDate StippriD - reger B Oer - rfegar
B ShippedDate Q Companyhama! :sirig B CusomerDd :sirig
= Pom! : sy B EnpopociD: iriagar
B shipvia - B Oferbo - irasomp.
B FequiedDme : timesamp
B CrderlD : Colurmn B ShippdDas -fmastamp
B ShpVin: inegar
fooe |Va|”9 ‘ 0 G o S e | e CtS
B Stiphame st
Namespace——VitualMorthwind BaseTablel ] !,,:,,m__ _,":m
B sty siig
ENTE rderD B StipRegion  siing -
Name In Source— Bl ShpReinCods : stirg
B Shgouniy :ciig —
Tipe: integer
Multiplici B3 G [l "
Changeabiliy—] S0L Query: Query? C rlte rl a
Initial Walue WirtualNorthwind BaseTable1.BaseTabled BaseTable2 EmployeelD, VikualNedhwind BaseTable1.BaseTabled BaseTable2 OrderDate, |
Seale o WiuziNorthwing BaseTable1.BaseTablet. BaseTable2 RequiredDate, VirualNohwind BaseTable1 BaseTable1.BaseTable2. ShippedDate,
BaseTable1 BaseTablet BaseTable2 Shiplia, VinualNorthvind Base T sble1.BaseTablel. Base T able2. Freight, -
Length———10 BaseTablel.BaseTable! BaseTable2.ShipName, VitualNorthwind BaseTable1.BaseTable1.Base TableZ. ShipAddress, — l l n ‘ :tl O I l S
Length Fixed—v VirualNorthwind BaseT able1.BaseTable!. BaseTable2 ShipCity, VitualNorthwind. Base Tablel BaseT abled BaseT able2 ShipRegion,
ViruzlNorthwind BaseT able1.BaseTable1. BaseTable2 ShipP ostalCode, VitualNohwind, BaseTable?.BaseT able1 Base T able2.ShipCountry,
hiullzhle Northwind Northiind.Shippers. ShipperD AS ShipperD1, Northwind Northwind. Shippers CompanyName AS CompanyName1, Northwind Northwind Shippers.Phone

.
AS Phonel FROM VirtualNarthuind BaseTable1 BaseTable1 BaseTable2, Horthwind Northwind Shippers =] l | n I O n S
Properties Validate | Insertfunction Save| Reset| Close

[ﬁjﬂ[ [ RO IMOD [\NS ||—1‘ — EtC .

gimh metamatrix®




Summary

* Enterprise Information Metadata
— Differs from application metadata

— Used to model, integrate, and access
iInformation sources

— Needs both platform-independent and
platform-specific metadata

Formal modeling of metadata
enables information access and integration
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Summary (cont’d)

Metamodels
— Defined with MOF and UML

— Dictate constructs and rules for platform-
specific metadata

— Can be treated in a platform-independent
manner if extend UML

— Are data, enabling adaptive modeling or
“metamodel-driven” modeling

Formal use of metamodels enables
modeling of enterprise information metadata
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Lessons

e UML and Information Metadata

— Good for displaying structural features of data source
metadata

» Relationship between MOF and UML critical

— Missing important constructs found in information
metadata
* Primary Keys
* Indexes

e XMI

— Powerful and flexible

— Overuse of XMI extensions will reduce effectiveness
of exchanging XMl for interoperability
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Lessons (cont’d)

CWM metamodels are good for interchange

CWM metamodels limited for use in metamodel-
driven solutions

— Contain inconsistencies
 Similar constructs don’'t extend the same UML construct
— DTD form is not conducive

0..*

Classifier 9 StructuralFeature
L XMI WOUId be better (from UML Core) ‘ (from UML Core)
_ . . . . A\ L'\L
Missing information T -
« Well-formedness rules and e
constraints in the CWM —L—
ifi I abl XML Element | ib
metamodel speC|f|ca_1t|ons e | e o
but not metamodel files A o B 2 Y
constrained to " constrained to
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the key to managing data

IS managing metadata



