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Positioning of xml and
Web Services

@

The Next Generation of e-business

(]
_lnnovation

AUCLIONS: &
Trading Hubs

Dynamic
Value-Nets

Mabhile
Computing
e-marketplaces i
e-Seurecin
B2 =
LLeanning Interaction

New Technologies are Driving New, Innovative Business Model

o

.

i

IBM

04/02/03

© Copyright 2001 IBM Corporation

Page 3-4 of 29



Open Standards Unlock Opportunity

IBM

"Proprietary standards often
lock solution providers and their

customers into one vendor's "7
technology. Open standards . ;
allow for the use of technology ‘J

from many different vendors." i

CRN, 2001/2/23
Open Standards Unlock Opportunity e

Web Application Integration Evolved

IBM

Applications which interact with each other

2000+

Web application standards =
Web Services

sing Web standards
b Late 1990s
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XML, OBI, Rosetta Net, cXML

Early 1990s

Application integration
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What is XML?
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XML - eXtended Markup Langauge

m Markup Language
»syntax for defining markup: elements and attributes
» Example: <order id=X120344" customerRef="C10045">

m Extended
» Can be extended wtih custom tags and attributes
»More flexible and customizable compared to html
>html is a fixed set of elements and attributes
»all types of information had to go through the html format
» Easy to use. (Down-sized version of SGML)

m Object oriented

» XML builds hierarchical object structures defined in
Document Type Definitions DTD or XML Schemas
» Focus on data not presentation

» Integrates content and meta-information about content
IBM

Example - XML Source File

T} O\ Do wie i ation Standards ) )OLLSe minaser Dleen Bandan’, oson_banmde nemd - M '-':--:'Z b
| Fima Edt ‘e Favories  Tods  Helo

— cFilinML=
<kl

<Ongina Tikel=Olsen Banden< /Onginal Tikel =

<Instruktor=Erik Balling= dnstroktoes

Fremiera= 11, Oktober 1968<Fremeras

“Fakal sre="olsen_banden.jpg” /=

canmeldelsexDer er masser af festlige péfund i filmen, men alligevel lsber den et par gange lshsk
og praesenterer tomgang, fordi man har taget en masse ideer mad, som ikka udigttes il
burvcls; rmen il sidst hoanger og flagrer sorm lase trdde i en historie, daer lykkeligvis udvides til

Rrll==
<Skusspiller>Ove Sprogae-c/Skuaspilars
=Aallenayn=Egon Olsan-< Follanayn:

= Bolle:

hiclle=
cskuaspillar>Morten Crundwald-</ sk uscpillers
=Follenayn=Banny < /Rolanaynz

=Pnlles

<2z
cSkuesplller>Poul Bundgaard</Sko=spilers
cRallenavnzkjaldc/Pallanavnz

=/Pnllg=

=Skuesmller=Kirsten Walther- Sl

cRallenavnzxYwonne Hallenarnz:

uaspllers

sskuasmiler=las Holtsa< Skussallers
cRallenavnzBamge</Foll=rsrs
- /eolle=

- 'Fikn=

b |
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Learning Management Systems, XML and Web Services

XML and
Presentation

— — — 7 —

Separating Content form Presentation

m XML separates content from presentation
» Reuse of content
» Presentation can be changed
» Presentation on different media (mobile devices, TV, paper,..)
» XML adds object oriented structure and meaning to content

m XML needs to be presented to users
»not meant to be read by humans

»requires a transformation to presentation formats
e.g. HTML, WML, PDF and RTF

» supports different users using different devices

IBM
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Example - XML Source File

Cha v il . ST andarde 0L, S minase ey, Oheen Banden’ ilsen_banmde e - _i0j=|
| B2 Eft Yo Fowrbes Tods Heb [ wil |
— 2FilinML= |
=Filfn>
<ongina TitelOlsen Bandenc Onginal Titel =

=Instruktor=Erik Balling= Anstruktoes

=Fremiers=11, Oktober 1968 Framiares

<Flakal sre="olsen_banden.jpg” /=

canmeldelsexDer er masser af Festlige péfund i filmen, men alligevel lsber den et par gange lshsk
og praesenterar tomgang, fordi man har taget en masse ideer med, som ikka udiyttes til
bundls, men til sidst haenger og flagrer som lese tedde i en historie, der lvEkeligis udvides til
dat glade vanvid mod slutningen. Dar fir Olsen Banden utvivisomt sin succes,</anmaldelsas

“Skue=piller>Poul Bundgeard-/Sko=spillers
llenavnzkjaldcPallenavnz

sskusspiller=Kirsten Walther- skhussillers
snarnzrwonnescFollenarns

=Skuasmiler=las Holtse< Skussaller:
cRallenavn=Bearge</Foll=rsoro

=/Fim>

IBM
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_ ity mazmse ideer med, som deke udopthes BANDEN
bunds, even bl sidst baenger ag flegrer sem r—
ke iriele § en hisperie, der rkdoekpme
- nidvides tl det gack varmad e d dutnngen
He R Wem  Pomikes  Iook  Help - Dir Bir Cilren Banden s oot om succes.
- Shouespdlar Ruollenam
Tuel Dlsen Banden g Sproges Fgra Cilen
Fremiers dato: 11, Ciketober 1968 Bkurspiller RoBenavn
Bdoaten Grundwad Bemny
jrat Fhkuespller RoBanaym
Tiel Olsen Banden pa spanden Foul Burdgaard  Ejeld
Fremuers dato: 3. Oktober 1965 m“""p_‘" :_RU.'"W
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Tirel: Qlsen Bandens store kup =
Fremuere data: 6. Okbaber 1972
=
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Learning Management Systems, XML and Web Services
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Storage Requirements

m Storing XML documents
» Storing a complete XML document

» Storing fragments of a XML document (elements and attributes)

» Standardized commands for storing XML

W Retrieving XML documents
» Retrieving complete XML documents
» Retrieving fragments of a XML document
» Standardized commands for retrieving XML
»Indexing of elements, attributes and content for fast retrieval

m Managing XML documents
» Storage and handling of XML DTDs or Schemes
» XML data integrity, security, recoverability and manageability.

IBM
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Using XML xpath in Queries

m Local path identifies elements or values in XML data
» Location Path: "Order/Part/Shipment/ShipDate"
»As search criteria (find orders where ShipDate = 1999-01-16)
»As result fragment (return Shipdate for my order)
»To update fragment (set ShipDate = 1999-01-17)

: [ron ] [ovtone]

| | |
|ﬁ|anﬁl‘r| Iamuum” Tax | m

ShipDate| | ShipMode |Eummenu|

IBM
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Web Services

Integration on the
Internet
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Dynamic E-business

m By bringing new simplicity and flexibility to integration
Web services architecture enables dynamic e-business

mbusiness value locked in a company’s systems
can easily be incorporated into any business application

Or process

mwithout regard to platform or programming language

IBM
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Web services model reduces the interdependencies,
system-specific integration, and management overhead

IBM

of dynamic Web applications.

04/02/03

© Copyright 2001 IBM Corporation

Page 19-20 of 29



Web Services Model

Web services perform all integration
in a single common infrastructure
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Why Web Services?
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Web Services: Key Functions

Service Broker

¢ A searchable repository of service descriptions
* Service Providers publish their services

* Service requesters find services

Service

Service Provider Service Requester
e Provide applications as Web Service *A C“?m thqt needs a service
e Publish their services ¢ Publish their needs

IBM

XML Messaging Using SOAP

Service Requestor Service Provider

Application Application

web service

S0AP SOAP
Metwork Protocol Metwork Protocol
= Respomse 5
T LU P P C e TR UL T TR RUTTT CITPTTEPRss Lrrar s

Request

iservice invecation)

IBM
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SOAP Web Service Client and Server

T . T PRSP, P s LTTP

SOAP request/response messages

Underlying implementation

SOAP hides the underlying implementation
(Java?, Cobol?, Stored Procedure?)

IBM

The Conceptual Web Service Stack

WSFL Service Flow
Static —e UDDI
WSDL
SGAP
HTTP, FTP, email,
MG, HIOP, etc. ||

IBM
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Learning Management Systems, XML and Web Services

IBM and
Web Services

IBM Leadership in Web Services

WmSOAP - Simple Object Access Protocol
»Standard for XML based request and response - light weight RPC
»Co-author of specification (with Microsoft)
> First implementation
»Chair of XML Protocol working group in W3C
> Contributor of SOAP4J to Apache open source project

mWSDL - Web Services Description Language

»Standard for defining Web Services
»Co-author of specification (with Microsoft)
»First WSDL toolkit implementation on AlphaWorks

WmUDDI - Universal Description, Discovery and Integration
»Standard for publishing and finding Web Services

>Co-designer (with Microsoft and Ariba)
> eader in creation of UDDI project

>UDDI Business Registry beta host
mXML & Web Services Development Environment

»Create, Test, Deploy and Publish Web Services
>Currently in WebSphere 4.0 and AlphaWorks
»Part of tooling strategy

IBM
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Web Services in IBM Products

WmWebSphere Application Server
> XML, XSLSOAP and UDDI standard in version 4.0

BDB2 Universal Database: XML Extender

>Web Services for query retrieval
BMQ Series

»Web Services can run as MQ messages (garantied delivery)

» MQ Workflow (Web Services in multi-step business processes)
mLotus Domino

> Services as Web services and SOAP messaging
WmWebSphere Portal Server

> Portlets draw on Web Services and distributed Portlets as W.S.

WIBM Learning Management System

> SCORM complient. Web Services interface

BWm\Web Services Development and Deployment
»>Wizards and tools for developing and deploying Web Services

IBM

WebSphere 4.0 Support for Web Services

Wintegration of SOAP Support

»SOAP server and client environments WebSphere Application Server 4.0

»Enables WebSphere applications to
send and receive SOAP messages,

and leverage WSDL SOAP

mintegration of UDDI4J Support
»Java interface to UDDI registries

» Enables WebSphere applications to
communicate with UDDI-compliant M
registries to publish and find Web

Connection
Pooling

Cluster and
Workload Mgt

services XML/XSL 2
mBasic XML/XSL processing XML Parser Administration
> XML parser XML DTD Lib Analysis &

»XSL processor XSL Processor Management
WJava Server J2EE
»JSP and Servlets Java Server Base HITE
(J2EE) SEES
»Java Beans and EJB

»JDBC, JMS, JNDI, JTA etc.

IBM

Mail and
Collaboration

Transactions

Messaging

Database
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Presentation of Web Services as Portlets
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Why XML in Learning Management Systems?

mInteroperability
»Unlock learning resources from vendor specific formats

> Produce learning resources on different platforms
»Deliver learning resources on different platforms

mRe-use of learning resources
» Shared meta-taging
»Shared storage, search an retrieval mechanisms

» Pick and mix of learning resources
customized training plans and schedules
Disribution on demand

» Different presentation formats from same learning resource
Supports different media, diffferent languages, different brandings
mAlign with other branches

»eBusiness etc.
IVTShare general it improvements

Why Web Services

®m The intent is to leverage Web services to embed e-learning
functionality into business applications such as CRM and ERP

® With the foundation of an open architecture in place, the door is
opening to Web services -- and the related capability to surface
e-learning as events within other applications

B As e-learning platforms and content evolve toward open
standards, the capability to surface learning seamlessly within
the context of enterprise applications and business processes is
almost within reach

z :_'.‘ : R - s
R v LT
T < JEPRR | SR S
= - il _J_f’ e
N S rrret
(T § ol Sl
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Sharable Content Object Reference Model

mSCORM is a set of specifications for
» developing, packaging and delivering high-quality education
and training materials
»whenever and wherever they are needed

mSCORM is RAID
» Reusable: modified and used by different development tools

» Accessible: can be searched and made available as needed
by both learners and content developers

»Interoperable: operates across a wide variety of hardware,
operating systems and web browsers

»Durable: does not require significant modifications with new
versions of system software.

IBM

Course Content Aggregation and Reuse

Course Structure Format Tagged Content Aggregation

CSF (Content Aggregation) SCO
s

SCO
[ conen vaniee JE
(oo
oo J< =
| courseMeta-data_J4—] ~>

Content Package
ASP_CC?API (?ontent.htm Sharable Content Objects
i =ge ; .
Var resul t = api.LMSInitialize(“"); RawMedia Meta Data Added

Var val = api.LMSGet Val ue(cmi.abc. xyz");

LLh X

Var result = api.LMSFinish(“"

IBM
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IBM Learning Management System Features

WA scalable, flexible e-learning solution for managing classroom-based and

e-learning activities, resources, curriculums, and catalogs across the
enterprise.

mMaximizes value for all modes of training delivery (self-paced, virtual
learning and collaboration, physical classrooms).

W Supports requirements for compliance, certifications, accounting, ERP
integration.

mManages the overall learning environment, including:
» Physical classroom support
> Student enrollments
» Reporting and tracking of activities
» Calendar and scheduling
> Notifications, alerts
> User profiles

IBM
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Authoring, Delivering, Tracking Learning Activifié§-

Builds taxonomies, Int_ergcts with
calculates affinities existing systems

External
Knowledge Svstems
Creates new courses, Discovery y
assessments, imports (ERP, LDAP)

standards-based content| Chat,

Virtual Classroom

Next Generation Integrated Learning System

R R Web Colla-
onten onten I Learning Based | boration
Authoring Management Management o

LvC

Content Delivery

Delivers & personalizes
Content for Learners

Manages, catalogs, learning
objects, distributes content

Manages users, schedules
classrooms, resources,
enrollment, curriculum

IBM

IBM Learning Management System and SCORI\)I__"'?"

Conformance IMS AlICC SCORM Conformance
L earning Object
Metadata
Information Model IMS NA SCORM 1.2 (IMS profile)
XML Binding IMS NA SCORM 1.2 (IMS profile)
Content Aggregation SCORM 1.2 (IMS)
Content Packaging IMS Content AICC CMI v2.2 SCORM 1.2 (IMS)

Packaging
Sequencing draft 8.0 NA NA - future SCORM 1.3
Runtime
Communication
Data Model NA CMI SCORM 1.2 (AICC data model)
Transport NA CMIv.22 SCORM 1.2 (AICC CMI API)
HACP

IMS: Instructional Management System, AICC: Aviation Industry CBT Committee

IBM
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LMS System Integration

mDomino
»Mail (SMTP) & Calendar (iCal)
» Discussion threads & awareness

mExtend the LMS
»\Web Services & Java APIs
» LDAP for user information

mPortals
» Integration with WPS & Dynamic workplace
» Three portlets available out-of-the-box
My Courses, My Activities, Catalog Search
» Create your own portlets from our web services
“LMS building blocks”

IBM
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