: = Minnesota
mternationgl Chapter
NS

No SQL
Metadata Management

October 20, 2010

Dan McCreary
President
Dan McCreary & Associates
dan@danmccreary.com



Presentation Description

Metadata, or data that describes data, is fundamentally different than data
itself. The management of metadata is becoming a strategic area for
many organizations and the topic of data governance is also becoming
central to the data strategies for many organizations.

This presentation will look at how the requirements of enterprise metadata
management dictate that new schema-free web application architectures
be better suited to the task of metadata management. These new “zero
translation” architectures combine some of the best aspects of document
management systems and traditional tabular data management but without
the complexity of traditional multi-tier architectures.

We will give examples of how these new XML-centric architectures are
being used to solve metadata management challenges and how they
empower non-programmers to build and maintain metadata registries.

Q 2



Outline

 Part1
— Background on NO-SQL
— What is metadata?
— Enterprise Metadata Management (EMM) requirements
— Role of agility
— Why XRX systems are agile
* Part?2

— Tour of a native XML system and a metadata registry
— XQuery, REST and XForms

— XML web services

— How empower Bas and other non-programmers

— How to start a pilot project

(W — Questions



After This Presentation Users Will Be Able To:

Define metadata and compare and contrast metadata management
with data management

Describe the high-level features of enterprise metadata management
systems

Differentiate between metadata repositories and metadata registries

Understand the role of duplication in managed metadata
environments

Understand the role of ISO-Standards in metadata management

Describe the major application architectures and the number of data
translations used in each architecture

Define "Zero translation" application architectures

Define metadata agility and the metrics used to measure metadata
agility

Describe the XRX architecture and XML search

Understand the role of native xml systems and the XQuery language
Access resource for creating a pilot metadata registry project



Background for Dan McCreary

Enterprise data architecture consultant based in
Minneapolis

Strong interest in enterprise metadata management
and semantic web

Builds metadata registries using ISO/IEC 11179 and
US Federal XML standards (NIEM.gov)

Customers: CriMNet/BCA, MN Dept. of Education,
MN Dept. of Revenue, Thrivent Financial, Patriot
Data Systems, US Department of State, MN
Historical Society, US Library of Congress,
Mindware, Syntactica, Surescripts



Origins: The XML Data Dictionary

Y ',Z:"_ -
gjerparfment
7 Educatien
[ woe pata pictionary |

Data Dictionaty Home

Data onary Home - Browse Data Elemen

Search by Data Elernent Mame:
Search Dictionary ABCDEEGHIJELMNOPOESTUYWHY Z

Elements By Team

Elements By Mamespace

Data Element Name Owner Status
About the Data Dictionary 1 Activityathletics Code DataModelingTeam initial-draft
Frequently &sked Guestions A code to indicate the type of athletic activity in a pregram. Often referred to as a sport.
2 ActivityD ate DataModelingTeam initial-dratt
The date that an activity occured upon.
3 ActivityEndDrate DataModelingTeam initial-draft

#n end or completion date of an activity that occurs ower 3 duration of time.

4 ActivityFiscalYeartumber DataModelingTeam initial-draft

The fizcal wear that the Activity is classified under as determinded by the accounting policy of the data owner.

L} ActivitySchoolYearCode DataModelingTeam assigned-to-review-team
A fiwe character string that specify the schoal wear such as 04-05.

B ActivityTest DatalodelingTeam initial-draft

A generic moment-interval container for data associgted with an event that oceurs at a specific point in time or time interval.

T Address DataModelingTeam approved-for-publication
A postal location to which paper mail can be directed.

8 AlternativeAssessment SpecialEducation assigned-to-review-teamn
The hMnnesota Atemative Azsessment Test.

9 AngularMinute DataModelingTeam initial-draft

A structure that describes a location based on Iatitude and longitude of a Location.

10 Angularsecond DataModelingTeam initial-dratt

A structure that describes 3 second of 3 degree, with @ restricted range of 0 (nclusive) to G0 (exclusive),

11 Assessment DataModelingTeam initial-dratt

Aperson hawing a possible assessment administered.




Electronic Certificate of Real Estate

DocumentiDs

W ermon Summer 2006

Dracurnent identifiers assigned by the state or a county,

Submitter

type Submiﬂer:Type

The petson andfor organization that is subrnitting this docurnent.

Buyers

1 Document
= 44 SQL inserts

The petzoniz) andfor organization(s) that are purchasing real property.

Sellers

_-@Tgellerswpe

The petzonlz) andfor organization(s] that are selling real property,

Bl 3
eCRVDocument type |RealProperty Type
lype |eCRYDocument Type Information the submitter, buyers), andlor seller(z) state about the property being transferred in the sale.

& Certificate of Real Estate Value,
ertificate of Real Estate Value SalesAgreement ]

tvpe | SalesdoreementType |

Information about the zale between the buyers and sellers of this property,

SalesContext 0

bvpe | SalesContext Type |

Factors that ray impact the uze of this transaction in a study of proparty values.
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The status information for 2 CRY, Includes workfow events, lacks, and tags,
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250 Data Elements

MINNESOTA | | E » CRV Project i“"‘?;“sa':"d'f'ck"wew
ounty Accepted:
Auditor Complete: XForms
Assessor Complete:

Minnesota Certificate of Real Estate Valuation Form - editing CRV# 19-08-49 County Final (and Lock): M OCku p
Auditor ID# |DAK—09821 | State Review Complets:

State Study Lock:

You are currently logged in as daketa of dakota and you have the role[g] of. auditor assessor supenvisor auditor-dakota

County Edit Form Version 1.0 created on December 17th, 2007 County Edit Lock:
State Edit Lock:

Back to Dashboard (abandon edit) | Save form information (not available for demo) | Send feedback to the team

Summary Sellers Property Sales Agreement Supplementary

Current Workflow for this CRV Document
ID DateTime User Org Code Activity Comment
1 2008-01-14, 08:42 anonymous anonymaous ariginal
2 2008-01-14, 08:44 dakota dakota county-accepted County Accepted CRY
3 2008-01-14, 08:45 dakota dakota activity CRY edited and saved
4 2008-01-14, 08:47 dakota-as dakota assessor-assigned assigning to assessor
a 2008-01-15,10:39 dakota dakota activity CRY edited and saved
Add new Workflow event
CRY Workflow Code: ~
County Code Text
{only relevant an
county cade selected): Camment

Add Workflow Code

Date/Time Comment

dakota dakota 2008-01-14, 08:44 CRY has been accepted and automaticallytagged by the accept process



Four Translations

v

Relational

Web Browser Object Middle Database

Tier

T+ — HTML into Java Objects
T2 — Java Objects into SQL Tables

'3 — Tables into Objects
T4 — Objects into HTML




Kurt's Suggestion

Use a
A Native XML
Database!

Web Form

Save
/

Web Browser

Kurt Cagle

‘ store ($collection, S$Sfile—name, S$Sdata) ‘

m eXist
10




Zero Translation

—
Jim'_|< > Jim'_|
XForms
B g
Web Browser XML database

XML lives in the web browser (XForms)
REST interfaces

XML in the database (Native XML, XQuery)
XRX Web Application Architecture

No translation!

11



« Relational databases take a single
hierarchical document and shred it into many
pieces so it will fit in tabular structures

No-Shredding!

2

My Form
Data

* Native XML databases prevent this shredding

12



Is Shredding Really Necessary?

» Every time you take
hierarchical data and
put it into a traditional
database you have to
put repeating groups in
separate tables and
use SQL “joins” to
reassemble the data

13



Many Processes Today Are Driven By...

The constraints of yesterday...
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Challenge:
Ask ourselves the question...
Do our current method of solving problems with tabular data...
Reflect the storage of the 1950s...
Or our actual business requirements?

m What structures best solve the actual business problem?
14



"Schema Free"

Systems that automatically determine how to
iIndex data as the data is loaded into the
database

No a priori knowledge of data structure

No need for up-front logical data modeling
— ...but some modeling is still critical

Adding new data elements or changing data
elements is not disruptive

Searching millions of records still has sub-
second response time

15



Monoculture and Mono-architecture

Copyright 2010 Dan McCreary & Associates
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Storage Architectural Patterns

Tables Trees

Stars

Triples

Q 17



The NO-SQL Universe

Key-Value Stores Document Stores

o

Cassandra

h §

XML

»
L

HEBASE

..MarkLogic "

Project Voldemort
A distributed database.

CouchDB

relax

Graph Stores

AIIegruGraph@' RDFStore { DB
. | 111011g0
Object Stores
&,
GEMSTONE"

18



Finding the Right Match

Schema-Free

ﬁ

Standards Compliant

Mature Query Language
>

Use CMU's Architectural Tradeoff and Modeling (ATAM) Process
Q 19




Architectural Summary

Four Translation Zero Translation

— — 2@

~_
\\d/
HTML ANVIL JiML|
\0/ — — web browser XML database

web browser

database

« HTML web pages « XForms Client
* Object middle tier « Native XML Database
 RDBMS database

Which system more agile and by how much?
How can this help us manage enterprise metadata?

Q 20



What Is Metadata?

 Data about data
 Data that describes other data

MIE_ Metadata

Smith John x1234
Anderson Sue PM x4567 Data
Johnson Becky QA x8765

0 21



Data

1010001010001010100101101001000101000101010010
1101000101000101010010110001010001000101010100
10110001110110101000011101001011000101001110110
10100000111010010110001010011101101010111011010

Raw data is just values without context

22



Adding Context Turns Data into Information

101111 data

iyl 4\
47
U
<code>47</code> LY
@ information
<document-status-code>47</document-status-code>
U

<document-status-code>draft</document-status-code>

Q 23



"In the Can"

Two Kinds of Thinking

[ Screen ]

@ Objects
$
EDatabasej

Vertical

Soloed
Translation-intensive
Application-centric
Good for small teams

"On The Wire"

< Enterprise Service Bus >

Adapter Adapter
Publishers || Subscribers

Horizontal
Publish/Subscribe
Messages

Communication of Shared
Meaning (Semantics)

Good for large organizations

24



Managed Metadata

* The processes surrounding the creation

and management of enterprise
metadata and their definitions
—1SO 11179: "Administered ltems"

— Traceability:

 Who created data definitions and when and in
what context for what purpose?

25



Repository vs. Registry

Metadata Repository

« Were any metadata is
stored

* No focus on duplicate
element elimination

 No strict controls on
removal of imprecise data
elements

* Function-specific data

Metadata Registry

Where carefully
controlled metadata is
stored

Focus on elimination of
duplicate data elements

Focus on semantics

Subject area
classification

Data stewardship
Follows ISO guidelines

26



Empower the Business Analysts!

Before Registry After Registry

SUPER BA!

Sorry, we have no idea

what code 47 means. Let me just search our registry...

I'll have your answer in 150 milliseconds.

0 27



EMM Requirements

 EMM = Enterprise Metadata Management

* Tools to create a "enterprise trust" in data
element data definitions (Data Governance)

» Tools to eliminate duplication of data
elements

* Powerful search

« Metadata web services

« Controls on who adds and updates definitions
« Support for data stewardship

Q 28



ISO/ICE 11179 Metadata Registry

Standards for managing enterprise semantics

Focus on the management of a "Library" of
metadata based on subject headings (like the
Dewey Decimal System)

Guidelines for creating precise data
definitions

Guidelines for classification of data types

29



ISO Naming Conventions

Object Class

Sr

Property Term

e

niem: Person Birth Date

Namespace

A

Representation
Term

30



UML

XML

XML

Doc

Metadata Standards

ISO/IEC 11179 MDR

1 1SO commercial

Non-ISO schemas

Public Schemas

|
|
: schemas I
Federal )SML | I XLink
Developer’s 1 | ebxmL |
Guide (xml.gov) : ¥
|
GJXDM ! | xBRL
|
I v I .....................
|
Federal XML Federal Data B |
NIEM Naming and Reference Model I
Design Rules (DRM) I
|
! I
_ Future
Dept Data | Stancards 7
Stds. Standards : |  OASIS Standard
I |
Division Stds ' |
31



Why is XRX More Agile?

Importing data
Querying data
Creating web services
Exporting

Publishing

(not to be confused with "Agile Development")

32



A Happy Partnership

/

XForms

\

XQuery

/

33




XQuery

In 1998 Jonathan Robie and Joe Lapp (then the principal
architect of WebMethods) created a language called
XQL

In 1998, two query languages, XQL and XML-QL got a
lot of interest within the W3C and a working group for
XML-based querying languages was formed

The working group selected around 90 use cases and
compared the ability of seven advanced query
languages to execute them

None of the seven were perfect. Each had some defects

The working we took the best part of each of the seven
languages and created the XQuery standard

34



Database Vendors that Support XQuery

S ] R [ <
ORACLE

eXist (open source)
MarkLogic

 |[BM DB2 Version 9

“PureXML”

Microsoft SQL Server
2005

Oracle 10g Release 2
Enterprise Edition

+ 50 others...

35



It is Easy to Import Data

SQL XQuery

1. Analyze data for all parent child 1. Drag XML files into folder
relationships and repeating groups

2. Design logical and physical ER
diagrams

3. For each table create a Data Definition
File using a data definition language
(DDL)

Create indexes using DDL

Create one table for each set of
repeating set of data

Run DDL on database creating tables
using the appropriate data types

Create indexes
Create Insert statements

Create separate insert statements for
each repeating group

10. Run Insert statements on primary
structures in database

11. Use primary keys of the first data
inserts as foreign keys of dependant
data structures

O

©WooN O Ok
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XML File system

» s « XML File system — a way of
== == storing information in XML that
<ML can be quickly searched

* You can drag and drop almost
any files onto this file system

* You access it by using the
Microsoft Windows “My Network
Places” function (WebDAV)

« But... You can query the file
system like a relational
database

37



Functional Programming

y =1(X)

Computer programs are like mathematical functions

Developers do not manipulate states and variables (things that
change value), but focus entirely on constants and functions
(things that never change)

Functions are treated as first class citizens
Functions that take other functions as input
Makes it very easy to build modular programs

Software written in FP languages tend to be very concise and
easy to port to parallel systems

http://en.wikibooks.org/wiki/Computer_programming/Functional_programming

38



It's Easy to Query XML Data

SELECT COLl1l, Col2
FROM TABLE
WHERE COL1=1

Col1 |Col2
W A
W B
W C
W D

for $r in doc(‘t.xml’)//row
where col1=1
return $r/col1, $r/col2

<root>
<row>
<col1>1</col1><col2>A</col2>
</row>
<row>
<col1>1</col1><col2>B</col2>
</row>
<row>
<col1>1</col1><col2>C</col2>
</row>
<row>
<col1>1</col1> <col2>D</col2>
</row>

<root>

39



SQL is similar to XQuery

Function

SQL

XQuery

Selecting Distinct
Values

SELECT DISTINCE

distinct-values($doc)

Row Restriction

WHERE COL=value

where $r/element=value

Sorting

SELECT Cl, C2
FROM TABLE
ORDER BY Cl

for $r in $doc/r
order by $r/element

40



It is Easy to Create A Web Service

Java/JDBC/SQL

o o 0=

© N

Learn Java or find a Java Developer
Install TomCat Web Server

Install Java AXIS Web Server

Write a JDBC program that sends
SQL queries to a database

Get the results back in Java Result
Object structures

Go through the Java Results
Structues and use print statements
to wrap XML tags around the strings
in the result objects

Rename your class files to .jws files

Add the .jws files to the TomCat
deploy folders

The WSDL files will automatically be
generated

All XQuerys are web services

41



Insert/Select/Publish Comparison

SQL

logical
data
modeling

XQuery

Insert

SQL XQuery

Java
Tomcat
AXIS
JDBC

XQuery

Query

Web Service

Total Effort

42



High Level Comparison

XQuery can be as easy to learn as SQL but also works with hierarchical data structures.

SQL | XSLT |XQuery
Query tabular data Yes Yes Yes
Query hierarchical data No Yes Yes
Easy for people to learn Yes No Yes
The winner!

A

43



XQuery is Easier To Learn Than XSLT

 Studies have shown that XQuery is much
easier to learn than XSLT, especially if
users have some SQL background

Usability of XML Query Languages
Joris Graaumans

SIKS Dissertation Series No 2005-16,
ISBN 90-393-4065-X

44



Six Translation
X JUJL| Web Service

T
\_/
_ _ Relational
Web Browser Obje(:}title\,ll'lddle Database

T1 — HTML into Java Obijects

T2 — Java Objects into SQL Tables
T3 — Tables into Objects

T4 — Objects into HTML

Ts — Objects to XML

Te — XML to Objects



Requirement Lister

14 Minnesota
Histerical Society

e MHS Home Apps Redquirements Manader

All Requirements

TotaICount 57 ecount Sort /

Sort by Requirement Name

id Name

50 Administrative Reports

42 BAG-T Standard

48 Backup and Festore

24 Batch Uploads

51 Compare XML Schema

Yarsions

10 Controlled Vocabulary

20 Cost Effective

iCustomizable by Mon

26
FProgrammers

30 Display as HTkL

Table Header

Parent Description Priority Status Edit
6 tFrE:i?Sor‘[s onwho did what and when. These are usage audit very-high approved Edit
5 The system should support the BAG-IT standard . medium  removed  Edit
This system must be able to backup and restore . '
9 collzctions. Both manual and automatic bac.. high approved  Edit
The system must be able to support the ability to upload . .
3 batches of XML files from a contr... criticel approved  Edit
The system must be able to compare wersions of XML : :
Schema to indicate what elements have ©. medium - approved - Edit
g The system must be able to publish a controlled lov approved  Edit
vocabulary of business terms..
1 The system must be cost effective. critical approved  Edit
Zonsideration should be made to allow non-programmers : :
20 the ability to enhance and modify bu... high approved  Edit
19 The systemn must be able to display all documents as very-high  approy, Edit

HTHL documents..

O

Click to View Item Click to Edit It

46



ltem Viewer

T
14 Minnesota
Historical Society
e MHS Home Apps Requirements Manager = List Requirements

View Requirement 16

ID: 16
ParentID: 3
Name Short Name: |mport <ML Data
Description: The system must be able to import well-formed XML data.
Name Short Name: Import <ML Data

Priority: critical

Compleation Status: approved
Approved By: robert horton@mnhs . org
Approval Date: 2003-09-04
Notes:
Classifiers: architecturally-significant
Tags:
Testable: unknown

XML: /dblcustmhsiappsireguirements/datal 16 xml

D Edit ltem Delete ltem

47



View XML Data

— <Requirement>

<id=16<fid=
<RequirementParentID >3 </RequirementParentI D>
<RequirementShortName=>Import XML Data</RequirementShortName>
<RequirementDescriptionT ext>

The systemn must be able to unport well-formed XML data.
</RequirementDescriptionT ext>
<ProjectID>1</ProjectID>
<RequirementLevelCode=0</RequirementLevel Cade>
<RequirementPriorityCode>critical</RequirementPriorityCode >
<RequirementCompletionStatusCode>approved</RequiremmentCompletionStatusCode>
<RequirementApprovedBy=robert hortoni@mnhs. org</RequirementApprovedBy=
<RequirementApprovalDate>200%-0%9-04</RequirementApprovalDate>
<RequirementTestable Code>unknovwn</RequirementT estableCode>
<RequirementClassifierCode>architecturally- significant</RequirementClassifierCode>
<RequirementTag/>
<RequirementAssisnedT oPersonlD/>
<RequirmentBusinessRulelD/>
<RequirementNoteT ext/>

</Requirement>

O
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XForms

W3C Standard for web-forms processing

Allows web-forms to load and save complex
XML data with many repeating sub-structures

Works very well with REST-type interfaces

Bundled with XML databases (eXist and
MarkLogic)

Large library of sample applications

49



Sample XForms

userdan login logout

systams

Home = Glossary Manager

Update Glossary Term

Glossary Editor - 0.08 - File: Jexistrestfdbl/crossiliofappsiglossany/datals xml
Glossary Term

Term Name

: |E>densib|e Markup Language
ACromym: =L

Synorym Set 1D

Definition: |2 highly flexible and widely used dats format for exchanging complex information.

XML is a wic standard and its use is mandated by many U3 federal agencies.

Select Categories

See Also Delete See Also
(non-synonymy;

Insernt Mew "See Also" Term

EBroader Term:

Definition Sources

Definition Source: »| | Delete Source

[ Add MNew Source J

50



Requirements Editor

ID:

Mame:

Description:

Edit Requirement

16
Import ML Data &

The svstem mwust hbe able Lo import well-formed XML data.

Parent ID: |3 Lig
COde \ Project ID: |1 \ig
Table \ Priority Code: |Criical v [@

. \ Status: |Approved v
SGlECtIOn Testability: [Unknowm v @
LiStS Notes:

Classifiers:
. iZlassifier| Architecturally Significant + @
Repeating 3. =
Elements rags:
gs:
T~ | [

Add

O

51




Edit Controls

O

Page Components

]4 Minnesota
Historical Society

Tags:
Testable:
XML:

Edit ltem Delete Item

s MMHS Home Apps Requirements Manager = List Reguirements
~ View Requirement 16

ID:

Parent ID:

Name Short Name:
Description:

Name Short Name:
Priority:
Compleation Status:
Approved By:
Approval Date:
Notes:

Classifiers:

16

3

Import XML Data

The systemn must be able to import well-formed XML data.
Import XML Data

critical

approved

robert horton@mnhs.org

2008-08-04

architecturally-significant

T

> ]

Lnknown
ldbfcustimhs/apps/reduirements/datal 6. xml

— Header

Breadcrumb

Content

Footer

Last Updated: January 2010

N

950 pixels wide

7

52



Page Assembler Function

Header

Breadcrumb

Content

Edit Controls

53



Style Module

» Each non-content region of the page is
generated by a server-side XQuery

function

» Users can change a single function and
the entire site will be updated

» Functions are dynamic and can take
iInto account the page function

54



XML Stored in XForms Model

Database

Browser

Copyright 2007 Dan McCreary & Associates



Browser

XRX Core Process

Database

save/edit

Copyright 2008 Dan McCreary & Associates

56



Client

Code Table Services

Server

Code Table Service

all-codes.xq -

Code
Tables

Code tables are separated from form instance data
Copyright 2008 Dan McCreary & Associates 57



XRX Dynamic Forms Generation

Application Server

Client Application

XForms Model
Form Data
[ User ][ Team ] Collection
Code Tables Status
[ Role ] [ Group ]

DataElement
Registry
Binding Rules
Required 7 Context Code Table Services
filters
Read-only Suggest Services

Data Types
Business Rules Editor

Calculations

Calculations J [ Inference ]

Constraints

XForms View

XML Schema Registry

Static Controls ]

[ Subschema Service ]

[ Constraint Schemas ]4—[ Semantic Schemas ]

[ Dynamic Controls ]

Design Time ===
RunTime =P



Model Driven

« XForms enables the
developer to reuse business
YForms rules encapsulated in XML
Application Schemas (XSd) and XML
Transforms (xslt)

{ \ « XForms reduces duplication
and ensures that a change in

S —— N — ] ] .
UL Meta the underlying business logic
Data . yn .
Schema | [ pocistry does not require rewriting in
- another language



View and Model are Trees

Model

a

Control (Bind)

!

View (Presentation)

PN

The view is a tree of a
presentation data element

Models are comprised of one
or more irees

XForms supplies the control
layer that moves data
elements to and from the
model

Users don’t have to worry
about moving things to and
from the screen

60



Models and View Are Linked with "Bind"

 Both the model and the views are trees of

data elements
Q 61



Just “Do The Right Thing”

CHrm
Cmea = &
< -

QersonCu rrentOnTaxes type="xs:boolean> @‘dset

| QD
@sonBirthDate type="xs:date'> @
/

\ <bind>

Data types from the model just do the right thing
Boolean variables become checkboxes

Dates have date selectors
Q 62




Example of Automatic Ul Generation

Boolean: [ Enter a Date: s

+ All true/false data types e
(xs:boolean) automatically AT
become a checkbox li Li T

29 30 3

 All dates (xs:date) have a
date selector to the right of
the date field

* All codes can be selected

(W from lists
63



Structure of a XForms File

bbbt .+ XForms tags are just XML
LT . tags imbedded in a
cssmorsvew) |1 standard XHTML file with

[ Model - adifferent namespace

i Constraints (Bindings) i ° MOSt HTML fOI‘m tagS are
e exactly the same but some
' attributes have been

[ SubmtControl promoted to be full

__________________

MyForm.xhtm| elemen’[S

Q 64



REST

REpresentation State Transfer

Create applications based on well
designed URLs

Take advantage of web caching

Migrate toward Resource-Oriented
Computing (ROC)

REST evangelists: RESTifarians

65



Five RESTFull Friends

In-resident memory cache in your
browser

You local hard drive cache

Your local enterprise cache

The cache on the web server farm
"he cache on the database

Please make sure to check with your RESTHull
friends BEFORE you bother the database.

66



Shallow REST vs. Deep REST

* You can start taking advantage of ReST

buy just doing well thought-out URL
design

» To take advantage of deep ReST you
must consider the subtleties of the
HT TP protocol

— GET vs POST vs PUT
— DELETE

Q 67



Benefits of REST

* Provides improved response time

* Reduced server load

* Improves server scalability

* Requires less client-side software

* Depends less on vendor dependencies
* Promotes discovery

* Provides better long-term compatibility
» Better and evolvabillity

Q 68




Terms to Services

Business
Terms

=

Data
Elements

XML
Schemas

B Services

69



Metadata Registry Workflow Funnel

\_’——/

Glossary | Draft Data Review
Of Terms Elements & Edit

N
A 4
v

Approve

e——

Spaau ejep B sjuswalinbay

The registry defines the
_ data we exchange and
Create the Registry keeps our need for code

. Defl.ne your glossary and data elements changes to a minimum
* Review & make changes

« Approve & publish by stakeholders

Use the Registry

« Generate data schemas (XML) by selecting and organizing data elements
m « Add new items to the registry as needs change

O



Federated Search

* Federation: When many different sources can
return search results from a single search

Search

Business
Terms

D
WebSite
Terms

RDMS
Columns

>
4 <P Other
Data Standards Standards
Elements
71



Sample Data Flows

Data Element Views

Business NIEM Internal Customer
Terms \ Data Elements| |Data Elements| |Data Elements
(SKOS)
Draft In Review Published
Data Elements| |Data Elements| |Data Elements

ISO/IEC 11179

subset :
Metadata o Wantlist . Constraint N Instance
Shopper Schemas Examples

UML /\/
Diagrams

Security \ IEPDs

Users/Roles :
m Policy
n




Application Modularity

Metadata Manager vearels

Metadata Registry Demo Applications

lcons List Details

Data Element Manager FAL Manager lossary Manager Mamespace Manager  OWL File Manager
- B =
o 2 -
| - - @ —
Fattern Registry Froduct hanager Froject Manager Feport Manager Fequirements Manager
S .j QL o
‘ = ¥ —
Fule Manager Sales Pipeline Manager XML Schema Manager zlobal Search Metadata Shopper
O = Q &g
¢ Gop
[ "ﬁ VS o
Site Map Services Subscription Manager Task Manager Taxonomy Manager
O -
5 2 % BN
Template Training se Case Manager User Manager Wantlist Manager

Copyright 2009 Dan McCreary and Associates.
All rights reserved.




Financial Institution

Welcame, mdr Site Map | Help| Feedback

Metadata Management System

Main Menu

. Meta Shopper

l‘--.
.' XML Schemas . Services
& Data Stores

0 Copyright 2010 Dan McCreary & Associates 74



Federal Integrator

= B R TR Te v FYN Ry peyy pus ey

lcons List Details App Count=25 Per Row=5 Siatic Main Menu apps-base = /dbfcrossflofapps

Metadata Registry Main Menu

A ey = B @

Glossary Manager MNIEM 2.0 Data Element Manager Report Manager Global Search
J) I— F= =
.H- : : s
P o 1 , L
Metadata Shopper  Wantlist Manager XML Schema Manager |IEPD Manager Services
® 0
\ ——
Task Manager Site Map NMamespace Manager FAQ Manager Use Case Manager
S
\ App

Training NDEX Requirements Manager  Template LEXS

Y XRX ()
oV : E3

Subscription Manager Integration Product User Manager ESB Registry Rule Manager

-

O



Minnesota Historical Society

14 Minnesota
Historical Society
lcons List Details App Count=17 apps-base = /db/custimhs/apps

MHS Applications

Reguirements Manager Glossary Manager FAQ Manager Search Across Bill Collections
DOC] me N (
] l —- ' @ e

ser Story Manager Cublin Core Search Minnesota Apps Tree Editor Demo User Manager
II I:. % . ‘I II r .

CA Bills Stress Test Tool Check Sum IL Bills Uploader

& a
—J
Index Advisor Template

Last Updated: January 2010
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Metadata Shopping Tools

dddddddddddd

* You don’t need to know about
100,000 SKUs to purchase 10
items from a grocery store

« Sub-schema generation tools give
you exactly what you need and
nothing more

See http://niem.gtri.gatech.edu/iepd-ssgt/SSGT-SearchSubmit.do

"7



Information Retrieval Textbook

Christapher 0. Manaing

Introduction to
— Information Retrieval

Introduction to by Christopher D. Manning,

Prabhakar Raghavan and
Hinrich Schutze

Cambridge University
Press, 2008

(W http://nlp.stanford.edu/IR-book/information-retrieval-book.html
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Table 10.1

RDB search uns_tructured stru_ctured
retrieval retrieval

: unstructured trees with text at
objects records
documents leaves
model relational model vector space & ?
others
TEID table inverted index ?
structure
queries SQL free text queries  ?

XML - Table 10.1 and structured information retrieval. SQLRDB (relational database) search,
unstructured information retrieval

O
O
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Table 10.1 - Revised

RDB search uns.tructured stru.ctured
retrieval retrieval

: unstructured trees with text at
objects records
documents leaves
model relational model MBI EEIES XML hierarchy
others
: trees with node-
main data

table inverted index ids for

structure document ids

queries SQL free text queries  XQuery fulltext

XML - Table 10.1 and structured information retrieval. SQLRDB (relational database) search,
m unstructured information retrieval

O
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Two Models

"Bag of Words" "Retained Structure”

keywords

keywords

keywords

keywords

keywords

keywords

« All keywords in a single container « Keywords associated with each
«  Only count frequencies are stored sub-document component

m with each word
:



Keywords and Node IDs

document-id

keywords

Node-id

keywords

Node-id

keywords

Node-id

keywords

Node-id

keywords

keywords

« Keywords in the reverse index are now
associated with the node-id in every

0O document
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Search is a REST Service

« Every search form is a “wrapper” of a REST web service

* You can call the web service from any browser or any
other web service

« Results can be either HTML (for humans) or XML for
remote systems

Search Query Search Parameter q=Query

Example: \ /

A
| | 1

http://mdr.example.com/search/search.xq?g=birth&output=xml
\_Y_/ \ y J
Search Services Output Format
Collection

Q 83




Global Search

@ Search Results

Search results for: search

L

e U Y Y A

izlossary. Federated Search

izlossany, Search Precision

izlossary, Boolean Search

Fags: What is precision in an information retrigval system?

Fequirements: Source Customizable Search Rank
Glossary: Search Recall

Requirements: Search by Date Range

Fags: What is recall in an information retrieval system?
izlossary, Ranked Search

. Glossary: XQuery Search Template

. Beguirements: Indexes

. Beguirements: Search multiple documents

- Reguirements: Search with #ML Element

. Glossary: Zong Ranking

. Eequirements: Searches must cross XML tag boundaries
. BEequirements: Search Score

. Requirements: Index Imported Documents

. Faags: How was this web site constructed?

- Beguirements: Support ©55
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Complex Search

Metadata Registry > Glossary Manager * EXaCt MatCh
Advanced Business Terms Search o Starts W|th

This will search all Terms with a Term Mame that meets the following criteria:
(& Ewact Match

Term Name:
* Anywhere
? Starts with
A Anywhere in Term Mame .
* Filters

Exclued Terms Names with
{Filter):

Retumn to Simple Search — Re moved reSu ItS

Q 85



Internal vs. External Terms

Internal Data Standards

External Data Standards

Metadata Registry Home = Federated Search Home

Federated Search Results for "Risk™:

Internal references:

Glossary Term Credit for Sale CFS is an adjustment systern on Appleton
5S4, Containgthe Credit for Sale Praduct Plan Category table.

Glossary Term Commission An amount of money paid to compensate a sales
producer,

Glossary Term Target Premium The minimum premium to issue a UL or VUL
contract. Mote that this definition is significantly different than the Carporate
Glossary definition which is as follows: The premium that the contract owner
Ea 5 in the first five contract years. It is also the target premium on which the
's full first-year commission is based. Permiums in excess of the target
rdec:T_ei_w_a a lower commission rate. See the Corporate Dictionary for the full
efinition.

Glossary Term Subsequent Selling Transaction A financial transaction against
an insurance policy that occurs subseguent to the original issue date.

Glossary Term Guaranteed Lifetime Withdrawal Benefit The GLWE is the fastest
groweing guaranteed living benefit in the market today.

Glossary Term Future Purchase Option A supplemental benefit that is provided
by some disability income contracts and LTC; it gives the insured the right to
increase the contract's benefit amount in accordance with increases in the
insured's earnings usually without providing evidence of insurability.

O
O

External references:

ACORD RiskTaleranceCaode This field is used to determine
suitability of the investment options made in a sale based
upon a customer's risk tolerance. Each fund has a risk
tolerance and it is based upon Lipper classifications.

ACORD MetAmtAtRisk The net amount of risk for this
coverage,

ACORD TotalRisk&Amt The amount of insurance underwritten

far the primary insured. This includes the hasic face amaount
lus the amounts of any riders and benefits being applied

or.

ACORD Reinsurancelnd Indicates that the risk of this policy
is shared in whole ar in part by another carrier. TRUE if risk
is shared, FALSE if not.

InsWeb Amount At Risk The difference between the face
amount of a Whole Life Insurance contract and the cash
value which it has built up. The net amount at risk declines
throughout the life of the contract, while the policy reserve
increases along with the cash value. It is the amount the
insurer would have to draw from its own funds rather than the
palicy reserve wera the contract to become a death claim.
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The Heart of the Enterprise

The Metadata Registry

r

\ 4

A metadata registry is a central location in an organization
where metadata definitions are stored and maintained in a

(W controlled method.
0 http://len.wikipedia.org/wiki/Metadata_registry 87



Dan’s Promise to Every BA

* |f you are...
— somewhat familiar with HTML and SQL
— willing to "know your data"
— willing to spend around 40 hours in training
— able to use open source software

 Then...

— You can build and maintain your own
metadata registry

Q 88




Change Where the Line is Drawn

Requirements Requirements
% < > < >

SME BAs Developers
VS.

Graphical Requirements and Specifications

N "",i

SME/BA IT Staff

Shorten the “distance” between the business unit and the IT staff

89



Semantic Triangle

concept

“Cat”

referent symbol

« Symbols can only link to referents through concepts
* You can not link directly from a symbol to a referent

Wikipedia: Semiotic triangle
90



Semantic Precision in Space and Time

space: (projects, organizations)

Large
world Semantic
Footprint
enter- (long
Prise lifetime

systems)
dept.

team

Small Semantic
Footprint

(rapid prototype) .
time

weeks months years 10+ years 91

person



Parker Projection

Relative
Code Base

100%

m Time
Source: Jason Parker, Minnesota Department of Revenue, November 2006
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Incoming!

Has this web
thing gone

93



Selecting a Pilot Project

Pick thig
Pnzjec;f'

The "Goldilocks Pilot
Project Strategy”

Not to big, not to
small, just the right
size

Duration
Sponsorship
Importance

Skills

Mentorship

94



Find A Community...

eXist Meeting Prague March 12, 2010

95



Challenges

« Minimal local talent with XQuery

« XForms performance issues for large
forms (over 100 fields per form)

— User smaller forms

 Role-based access control at the
collection level

96



Words of Caution

Only use "latest stable" releases
— Currently eXist 1.4

Backup your system

Put critical transactions in at least two
places (transaction logs)

Avoid long-running transactions
Use locking to avoid missing updates

97



Using the Wrong Architecture

Finish

1]

Credit: Isaac Homeland — MN Office of the Revisor



The Problem with Layers...

It's a nightmare trying to write XQuery
within SQL within PHP...

—>

PHP SQL XQuery

Q 99




Using the Right Architecture

Start Finish

Find ways to remove barriers to empowering
the non programmers on your team.



Six "S"s of Metadata Registries

1. Semantics

2. Search

3. Standards

4. Services

5. Solutions that are Customized
6. Super - BA

Q 101



If You Give a Kid a Hammer...

...the whole world becomes a nail
» People solve problems using
familiar tools

» People develop specific
Cognitive Styles™ based on
training and experience

* What are we teaching the next
generation of developers?

* Source: Shoshana Zuboff: In the Age of the Smart Machine (1988)
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References

i

XForms

R‘]ESTf ul

Web Services

deils

Your.quick start to the weh revolution

A Beginner's Guide to XRX

m Send e-mail to dan@danmccreary.com for extended
0 list of "getting started" resources.

103



Questions?

Dan McCreary

President

Dan McCreary & Associates
dan@danmccreary.com
(952) 931-9198
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