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Components of XML

XML - encoding documents electronically

XSL - transforming and rendering XML documents
XPath - addressing the parts of an XML document
XML Database — storing collections of XML data
XQuery - querying collections of XML data
SQL/XML - querying XML within SQL

XForms - interfacing with XML data

XRX - coming soon to a database near you

; ‘?gcnlgﬁgfgzw in Government Alba“}’




XML for Data Exchange

o Data exchange - XML enable platform-independent
data exchange among applications.

« XML serves to “glue together” or mediate a common
data layer between two separate and already existing
programs.

» Typically, XML-based messaging services (such as
SOAP) enable different applications to
communicate.

; ‘?gcnlgﬁgfgzw in Government Alba“}’




XML for Data Exchange

¥ML allows separate syslems o communicate via a common data
format that each system can understand. Data between the systems is
translated into XML for transfer and then back into the native formats
used in the databases and applications of the separate systems.
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Data Exchange Layer
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XML for Content Management

* Web content management - usually implemented as a Web
application, for creating and managing HTML content.

Most systems use a database to store content. Content is
frequently, but not universally, stored as XML, to facilitate
reuse and enable flexible presentation options.

A presentation layer displays the content to regular Web-site
visitors based on a set of templates. The templates are
sometimes XSL files.
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XML for Content Management

Content Management Using XML
XML provides single source of content from
multiple inputs that can be distributed in multiple output formats

T

Content XML Qutput
Authors Processing Web Pages
{XSLT {htmil)

Xpath, Printed Pages
Xguery
SQL/XML)

Documents.
converted into or
saved as XML

Create Content in source document

Word and other
Office applications

Relational
Database
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XML for Syndication: RSS

e RSSisasimple XML format used to syndicate headlines.

 |tis used by websites that publish new content regularly and
provides a list of headlines with links to their latest content.

o Content such as news feeds, events listings, project updates,
and most recently podcasting, video and image distribution
can all be distributed by RSS.

@, Technolo Albany

& Technology in Government




RSS Reader

| Subscribe to this feed wsing | Sage j

[T Abways use Sage to subscribe to feeds,

Subscribe Now I

CTG All-in-One Page

& ook at the most recent CTG updates in various categaries Center for

4 Technology in Government]
Home Page
Tuesday, August 04, 2009 4:15 PM

LATEST MEWS : Rick Howeard, Oregon CIO for Human Services Departrment, authors opinion article linking Health IT to CTG's interoperability framewiark + 2008
AMMUAL REPORT: Gowernment Waorth Having + TECHMOLOGY TRAMSFER: Advanced web Technologies + POPULAR DOWMNLOADS: Advancing Return on
Investrnent analysis for Government IT: & Public Walue Framewark + SPOTLIGHT OM; University at Albany-SUNY Appoints Theresa Pardo Director of CTG +
PROJECT HIGHLIGHT: Highlights from the 2009 iGov Ressarch Institute in Seattle +

rost Recent Web News
Tuesday, dugust 04, 2009 2:17 PM

2008 ANMUAL REPORT: "Governrment Worth Having";PROJECT HIGHLIGHT : "Highlights from the 2009 iGov Research Institute in Seattle”; WERIFY JUPDATE Y OLUR,
COMTACT INFORMATION: "Within the next week, we will be sending out a request via this CTG Web News distribution list asking you to verify and update your
contact information wsing a form on our CTG wWeb site,”;

rMost Recent Publication
Manday, August 31, 2009 1:00 AM

International Digital Governrment Research: & Reconnaissance Study (1994 - 20087 - UPDATED -- Today, digital government (DGE) research is being conducted
all over the waorld, Most of this wark is focused within the geographic and political contexts of individual countries, However, given the growing influence of

global economic, social, technical, and political forces, the guestions embedded in digital government research are now expanding to intermational dimensions, &
rarnnnaiccance ctudy cuch ac thic one fornices on the defininn characterictice of & tonic rather an in-denth analecic Th thic rennrt swe deccribe the cive crnne
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Databases: Relational vs. XML

 Relational — no hierarchy or significant
order; based on two-dimensional tables.
Used for storing and querying data.

« XML - hierarchical and sequential; based
on trees in which order matters. Used for
exchanging and displaying data.

9, Fechnolo Albany
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Relational Data

(tables, columns, rows, keys)

SELECT + FROH abc a:
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v
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middlenarme & WARCHAR(25) [] BIMNARY
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XML Data

(collections, files)
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A Complicated Relationship

Data exchange

betvl\(eetr) A g Data arrives in an
SRR, XML format.
databases is not

a simple, one-

Sllefpl e XML document Is

mapped to

It involves many processing objects.

processing steps

and translations

of the data into

totally different And also mapped to

formats. LR z rows and tables in
relational database.

UNIVERSITY AT
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A Complicated Relationship

Simplified View of XML Translation Process

Mainframe
processing

XML data is
XML Data shredded into
Transmitted from relational tables '
external services and translated into Relational
and applications brocessing objec Database

—

o' Center for
. Technology in Government

o

processing objects
are formatted into
XML for transmittal

XML Data
Transmitted to
external services
and applications

Albany



Simplifying the Relationship

 Storing data as XML (in native XML or XML-
enabled databases) eliminates the process of
translating data back-and-forth into various
formats.

o Data Is received, stored, and processed as XML.

* Eliminates multiple translation steps (along with
their development times and their possibilities for
errors).
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The Real Difference

"XML is by definition self-describing data. Build the database
around that structure not the other way around. The
Implementation is far from being that simplistic. This basic
concept however — leverage XML ’s self-describing and
hierarchical nature to manage it — is the very foundation of an
XML database."

(from http://bigmenoncontent.com/2009/05/28/xdb-matters/ )
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Two Immediate Benefits

By storing XML data as XML in XML database:

« Simplified storage
* New query capabilities
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New Query Capability

Query

Create a personalized

RSS feed based on
keyword(s) that an

Individual wants to
track within CTG’s
Website.

How?

Since all content on website is
stored in XML database, it is all
available to query. An XForms
interface enables visitors to
submit their own terms of
interest for building a
personalized RSS.

" Center for
. Technology in Government

xguery versian 1.0

declare namespace request="http:/exist-db. org/equery/request”;

let fparam’ = request:get-parameter("param1” "collaboration™)

(:Find= all pubs in 'publications’ collection that contain the word 'collaboration' to create R3S feed:)
let $col == "publications™

return

<rsg version="1.0"=

=channel=

<title=CTG Personalized R3S Feed</ftitle=

=link=http: /A ctg.albany. edu<dlink=

=description=Fersonalized CTG R3S Feed for {$parami }</description:
<ttl=240<tt=

{

let $z ;=collectionifcol)/bookichapter[contains(para, fparam1]]

let $title = $zfancestor:book

for fbook? in distinct-values{$titlefitle)

let §1 .= Htitle[title = $hoak1)#parent.: book/i@label

let i ;= Ftitle[title = Fbook1]¥parent:: bookigid

let $d = §title[title = $book1)bookinfo/pubdatetext()

let 5f ;= $title[title = $book1])¥chapterdparacontainsitext(), Sparam1)][fn:last()text)

return

<tems

<title={fbook1}=fitle=

<link={ concat{"http:/Aveeew iy albany. edu/publications” §1,"" Sik=/link:
<description={$fl</descriptions

<pubdate={§d}</pubdate=

<fiterms

}

=/channel=

=frss=

Albany
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New Query Capability

Results of Query

Subscribe to this feed wsing | Sage j

[T Always use Sage to subscribe to feeds,

Subscribe Mo |

CTG Personalized RSS Feed
Personalized CTG RSS Feed for collabor ation

Winter/Spring 2003 innovations

Fletcher first became involved with the Center in 1997 when she patticipated in "& Step Beyond Research: Fostering IT Innovations in Government,” a
wiortkshop that explored the issues and opportunities for applied research to support IT innovation in government, The workshop focused on the sharing of
ideas to improve the value of information technalogy (IT) research to government practitioners, It also sought to establish and strengthen communication and
collaboration among government IT researchers,

Summer 2002 innovations

Sharon Dawes and Anthony Cresswel attended a Matiohal Science Foundation (MSF) wirkshaop in Mew Orleans and joined other investigators in discussing
research regarding multidisciplinary collabaoration,

Measures and Conditions of Success in Public Sector Knowledge Metworks

Poweell, W, KW, Koput, and L, Smith-Daoerr, (1996), Interorganizational collaboration and the locus of innovation: Metworks of learning in biotechnology. |
41: 116-146,]

New models of collaboration for delivering e-government services: A dynamic model drawn from multi-national research

Huzharm, C. and Yangen, S, (20007, Leadership in the shaping and implementaion of collaboration agendas: how things happen in a (not guite) joined up
wiorld, 43(67: 1159-1175,

ALTE PSR OF ST L
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New Query Capability

Que Iy

Create a list of

CTG publications

grouped by
main author.

How?

Since all content on website
is stored in XML database,
individual documents can
be queried at the node level
and combined, grouped and
sorted into results that are
difficult if not impossible to
achieve without XQuery.

xguery wersion "1.0"

declare namespace request="http:Jexist-db argfequeryrequest”

(:Finds all pubs in ‘apublications' collection for each individual Aothor and lists their publications with author in authaor order 3

let $param2 = "guides”

let $col ;= "publications™

let %col2 ;= concat(bcol fparam2)
return

|<set>

1

let $a = collection($cal)/book
for $narne in distinct-values($aifauthor)
order by $name
return
=book=
<hookinfo=
<authors
{ name }
=fauthor=
{
for b in collection{$coli/book
where some $ba in Sbifauthor
satisfies (fba = $name)
return

<title label=" { concat("hitp:/feve ctg albany. edu/publications/” Sbigdlabel "/ SbA@id)} "={Fbiitleftext ()} </itle=

}

</bookinfos
<fbook:=

H

“/5ets

—
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New Query Capability

Results of Query

UNIVERSITYATALBANY
center fﬂr Srate University of Mew York

4 Technology in Government

RESEARCH PROJECTS RESULTS THEMES

PUBLICATIONS No Author Listed

odel for

armnment
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Resources

XML Databases - The Business Case
http://www.cfoster.net/articles/xmldb-business-case/

Ronald Bourret, Consulting, writing, and research in XML and databases
http://www.rpbourret.com/xml/

Introduction to Native XML Databases
http://www.xml.com/pub/a/2001/10/31/nativexmldb.html

A comparison of XML-enabled and native XML data management
techniques
http://xml.sys-con.com/node/104980?page=0,0

Feature Comparison: EMC Documentum xDB vs. Oracle XML DB & IBM
DB2 pureXML
https://community.emc.com/docs/DOC-2999

" Center for LIMIVERSITY AT
Technology in Government A] Ein}f




Contact

e Jim Costello
Center for Technology in Government

Jcostello@ctg.albany.edu
518-442-3812
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Real World Large Scale Deployment

e New York State Taxation and Finance

A5 % New York State
‘T_ Department of Taxation and Finance
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Facilitating Business Alignment

Sharing the same Business

Eliminates Technical Abstraction. defined business object
All processes, functions (XML)

and reports “configured” in user’s

terms.

The same core Business Object 7
Is leveraged by all of the system / -

components .

AR New York State
r J Department of Taxation and Finance
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Returns Processing

Operational XML — Next Generation DB Design

<filing>
<form formid = “1T201’>
<date>11/23/05</date>
NULL 276 NULL NULL Yes NULL </f0rm>
v I R
<wages>278</wages>
- </form>

Relational Table by Form Generalized Relational Table XML Solution

+3600 tables required *Needed DB to translate fields *Business object based (the audit folder)
« Difficult to get filing context * Sparsely populated « Keeps business context

» Made Rules engine, display difficult * Performance issues * Robust rules processing

« Much 10 * Rules engine limitatations « Can leverage XML tooling

<~""'."'.,~. New York State
J Department of Taxation and Finance




Transactional XML Layering

Received
XML

% New York State

iy
.-.'iu

'.IJ-'.

J Department of Taxation and Finance

Exceptions
— Quality or Condition of Data
— Auto Routing
— Customer Service

History
— What, Why and Who of all Changes
— Auditability
— Exception Resolution
All relevant data in one place
— Less /O
— Data Integrity
— Enable Transaction Processing




Development Enablement

Establishing Patterns

External Channels Processing

WELD

Applicafion
LEZACY

Processimg

PIrOCESS
Atomation

Welh SErvice

Rapen

AR New York State
r Department of Taxation and Finance




WeElD
Applicaiom

Web Development challenges

Develop quicker
Reuse “segments” of web apps

Consistent features (print, return to
application)

Consistently defined navigation patterns
Track users usage of application

AR New York State
r Department of Taxation and Finance




What is a Web Application? Web

: _ Application
A series of form based Ul objects that create a trarisactoi 101

processing.

Then each of these “forms” can be designed exactly the same
way....

<transaction>
<form formid = “a’>
<field1>134</field1>
<field2>abc</field21>
</form>
<exceptions>
<context>a</context>
<errNbr>17</errNbr>
</exception>
</transaction>

has a Ul object has an object ~ has an XML segment
enforcing form 1N the transaction XML

rules

AR New York State
r J Department of Taxation and Finance
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WEID

Web Nawgatlon Pattern Pt

When user hils
Continue or other
navigation option

Rules for Ul Object Go to requested page
executed

hen user hits Save,
XML is saved into ‘ |
Transaction table as
PureXML 4 B P £
— Web Navigation highlights
<form formd — “a"> *All pages coded exactly the same

=field1>=134<field1=

chormo 2T » Single XML table allows restart

contexba<icontext>  Navigation patterns enforced (Wizard, conditional, etc.)

=errMbr=17</errNbr= . . - :
Slexception> * Process server allows for externalization of navigation
e Common error handling

 Can use previous filing to start new transaction

< New York State
‘=;,-E Department of Taxation and Finance




General Business
Information

oo s Web Navigation

[ Er———

e i
— . e S s === Business Entity/Organization
—_— Type

[r—=

Responsible Person(s)
information

Banking Information

Tax Preparer Information

Verification and e-Signature™

New York State

.y Department of Taxation and Finance Em:ﬁm
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Web Service Pattern  Ribstaic

Partner sends Transaction
XML via web service

<transaction=

<form formid = “a*=
<field1=134</field] =
<field2>abc<ifield21=>

< fform =

<exceptions=>
<context=a<icontext>
<grrMbr=17<lerrMbr=

</exception> Corrected XML gets sent to
</transaction> Run same edits as if backend processing.
web application

T .

e
~Earen Smerned =

-
b Rt e LR

Bl g e R O N
wSerme
Fartner receives i s
and corrects XML <mrrMEre 1T Swmbirs
L ]

XML with errors sent back for
correction

Web Service Process highlights

* Same pattern serves all web services
* Leverages same rules as web
» Once web is established no additional coding required

w & New York State
‘»‘f Department of Taxation and Finance



r'Z’Page1
S| HE S| a ol L E ol -] @ el

| Staple forms hare|

Herw York State Department of Tasalion and Finance : :
2006 CT-5 Request for Six-Month Extension to File
{for franchise/business taxes, MTA surcharge, or both)

<USAddress> Tax Law — Articles 9-A. 13. 32, and 33 Allfilers rmust enter tax period:
begining [ 200R-01-01 | ending [ 200A-12.31

_ <Add ress> Employer entestion Aumber File number | Busnes felephone number
89-0000593 A-A-3 (5181 3/7-3066

Gﬁddiﬁssl IHGJERQ Box 228“°dd:°ssl Ing:= +03l name of comporation Tiade nameibBA
AA

SUNRISE INVESTMENTS INC

<C|ty>SCH EN ECTADY</C|ty> Plal\m:;ln:lrr:‘ 62-».-"!“?':;9?;"!;”.1 address Sla:;nr wauntny ot mcopotatiof] Date mosived for fax Depatnent uze only)

< SNY< > Number and seet o1 PO box e ot momporstion
SIS el PO BOX 228 975-11-03

<ZIPCode>123080000</ZIPCode> B SHENECTADY e | R
</USAddress> e e oo o TS

T T T T T T e e O o rmust file Form CTF-95. I anky vour
address hag changed, you may file Form DTF-86. You can gat these forms from our Web sile, by phona, or by . See instructions.

— </AddI‘ESS> Request for extension of time to file the following forms: Mark box{es) for ane article onty. Submit anly one Forrm CT-5 and mark an
X inhoth boxes in the appropriate article if you are requesting an extension for beth the franchise tax and MTA surcharge returns For
</USAddress>

example, mark an X in both the CT-3 box and the CT-3MiAM b under Article 8-4 if you are requesting an extension of tirme to file both retums

</StateOfIncorporation> Article 5-A Article 13 Arficle 32 Arficle 33
<HdrCode> CTIMAM g T3 g T2y cTamMy [P 4 CTEmMd

CT-33-CHl  CT-33-NLy

— <FederalReturnFiledOther>String</FederalReturnFiledOther> Reayomaut Fom onine 11 o s Now Vo Ses Caporzie Tar e
H e H H 4 H Attach your payment here. Uetach all check stubs ee instructions for details ) 3
<FilerClassificationCode>AA3</FilerClassificationCode> Computation of sstimated franchise tax
<FormType>CT5</FormType> 1 Franchise tax from the warksheet on page 2 of Farm CT-5-| . $5.000.00

2 Firstinstaliment of estirmated ta for the nes tax year (see instructions) 3 $5.001.00

<RetumTypeCOde>CT5</Retu rnTypECOde> 3 Total franchise tax and first installment  (add fines 1 and 2) L -§0.00
4 Prepayments of franchise B (fom fne 16, colwnn 4) . §5,002.00

<SoftwareDeve|oper> § Balance due - franchise tax  (sublract tine 4 from fine 5 1 §5,003.00
Computation of estimated MTA surcharge

<DeVe|OperName> & MTA surcharge from the worksheet on page 2 of Farm CT-5-1 . 35.004.00

T First installiment of estimated MTA surcharge for the next tax year (e instructions) . $5,005.00

<BusinessNameLinel>Sunrise Investments Inc</BusinessNameLinel> 8 Total MTA surcharge and first installment  (ade ines & 2nd 7) ‘ 3000

9 Prepayments of MTA surcharge  from iine 16, cokunn 8] 3 §5,006.00

<BusinessNamelLine2>A A</BusinessNamelLine2> 10Balance due— MTA surcharge  (subtract i 9 from dne 8) . $5,007.00

11Total balance due  {aed inas 5 and 10 and enter here; enter the payrment amount on fine A abou) . $5,503.00

Composition of prepayments — Use this worksheel to determine the prapayments of franchise lax on line 4 and the prepayments of the
MTA surcharge on line 9. Sea instructions

Date paid A. Franchise tax B. MTA surcharge
12 Mandatory first instaliment 12. | 2005-11-03 $5.504.00 $5.505.00
13a Second installment from Form CT-400 13a. | 2005-12-15 $5.506.00 $5.507.00
13b Third installment from Farm CT-400 13b. | 2006-01-01 $5.508.00 $5.509.00

H 13cFourth install it f F CT-400 43¢, | 2006-02-15 $5.510.00 $5.511.00
Receive XML and show the document ot : IR R
15 Crverpayrment credited from Form CT- ¢ |"*’ od 15, $5,515.00

in the fo rm (i nteg rated With ou r ED M S) 16 Total prepayments  {tole) all antres in column A and column B 16, $5.516.00
Signature of individual preparing this document Firm's name  or yours i seiewpioyed) Official Tille

* USer view Is independent of channel! 13246 | TaxTESTER N PREPARER _

° a” data received iS Stored in one tab|e PﬁSSESPARKWOOD BLWD SCHENECTAD ﬁv 123060000 snri‘:]: ) 2007.02.28
o 5 See instructions for where to file

 form can be used as input and for correction

* PureXML solution uses advanced indexing

New York State
) Department of Taxation and Finance




Rapc:

Paper Process Pattern

Load CM and
Receive DTF-17R Scan Document Create Workitem Data Entry

Paper Process highlights

sSame pattern serves all paper processes

e Leverages the same form Interfaces

* Leverages same XML database

* Leverages same rules as web

 Has built in capabilities to have different acceptance rules for paper

AR New York State
r J Department of Taxation and Finance
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XML Indexing

<tramsaction>
<form formid = “a™
<field1>134<field1>
What if multiple cases <field2=abc<ifield21> What if multiple customers
were related to one </form=> were (prime and joint
document? ~exce Ft-tio ;1:.:-_ — taxpayers, partners) related
<contextra</contex e
<ermrMNbr=17<ferrNbr> 10 one document?
</exception>
</ftransaction>

Create another XML column
based on the matadata and
use this to index the original
XML
<Metadata>
<tax payer=123</tax payer>
<taxpayer=456</taxpayers

=case>X12345</case>
</Metadata>=

XML indexing highlights

*Allows for a many to one indexing scheme
* Index fields can be added on fly
 Supports optional index

% New York State
J Department of Taxation and Finance




LEZACY
Processimg

| egacy Integration

<transactiomn>

<form formid = *a'>
<field1>134</field1> -

"--.__________...—F"
<field2>abc</field21> —— XML Mapping
<iform> Siore data Technologies
<gxceptions> COMFORM
<contextra<icontext=

<grrMbr={7<iferrNbr>= Store the data as
<lexception> =iore e = e W " e
< i PureXML for integration Use XML technologies
itransaction= b e ey Fle
with G o create |HEIEL‘-'!|' ﬁ|ﬁ

XML begins process

Legacy Integration highlights

* Allows for modernizing data capture while keeping legacy processing
* Single XML table stores all received documents and integrated with CM
« Many mapping services are re-usable

AR New York State
r J Department of Taxation and Finance
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PIrOCESS

Process Automation Pattern oo

<transaction»

<form formid = “a"»
<field1=134</field1=> -

e e ———
<field2>abc</field21 > ——— Rest of specific Process
<fform=> Store data {8.g. Returns processing)
<gxceptiong> COMFORM
<context~a</context>

<errMbr=17</errMbr= -
<exception:> Slore the data as

</transaction> PureXML for inlegratinn
with CM

XML begins process

Process Automation highlights

* Can be integrated with Ul for complete inline processing

» Single XML table stores all received documents and integrated with CM
* Process can be reported on through Monitor

» Operational data system becomes XML

AR New York State
r J Department of Taxation and Finance
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Source Mapping Pre- Target Sort / Split Target Tl Validate Sort Target Data Target Load Returns to D:t:t;'::re;;r;"nd Return Validation
File(s) Processor Data File I Combined Filers Data Files Create/Update LP File(s) Data Files l TERETURN TA) & Computation
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mapping in one COBOL
step

TERETURN XML / VIPER 3
(AIX)

fd'Batch program.Whic

Microflow esses form'rules
Transaction boundary, :

two-phase commit

(parallelism not illustrated)
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NY State Tax XML/SOA Processing

PIT (Personal Income Tax)
— 11M returns processed
— Peak in April: 390,000+ per day
— Up to 14,500 different data elements for the filings (60% Electronic)
— 6M Refunds ($4.9 B), direct deposit up 13.1%, checks down 6%
— Electronic extensions up 160% (439,000)

Corporate Tax
— IRS ELF Program — 2007 - 32,317, 2008 -193,977

— Peak month: 100,000 returns in April 2009
— Peak day: 20,000 returns

Sales Tax

— 1Q2009 : 60,000 on the Web
— 1Q2009 : 400,000 from partners
Withholdings Tax
— 50,000 web filings of XML
STAR Property Tax Rebate Application (Tax Refund)
— 3.5 web applications in a 3 month period
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NYS Tax at Direction

Convert other Subsystems (Domains) to XML
— Simplify conversion

— Map data structures closer to the business
— Leverage the rules engine

Expand the use of web navigation with integration into
operational XML

Incorporate more XML enabled tools to speed delivery
and improve product

Leverage the XML data in new ways (AJAX, REST, RIA)
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Contact

e Jim Lieb
NYS Department of Taxation and Finance
James _lieb@tax.state.ny.us
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