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XML: An Introduction

o eXtensible Markup Language (XML)

o A simplified subset of the Standard
Generalized Markup Language (SGML)

a A replacement for HTML
o Displaying or managing Information ?
o Features

o XML is very simple

o XML is self-describing
o XML is well documented
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XML: An Introduction
1 Representing HTML in XML

<?xml version=“1.0"7?>
<body>
<centers>
<b>
An HTML example
</b>
/centers>
</body>

An HTML example
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XML: An Introduction

a0 A Telecom example
<?xml version="“1.0" °?>
<?xml:stylesheet type="text/xsl" href="gschema.xsl"?>
<n-entityCreation id="1">
<ems 1d="TaskCenter"s>

<mgdE1tR1 id="NE1"
adminState="unlocked"“ opState="enabled"s>

<equipHolder id="1" equipHolderType="Bay">
<equipHolder id="3" holderType="Shelf">
<equipHolder id="4" holderType="Slot">
</equipHolder>
</equipHolders>
</equipHolder>
</mgdEl1tR1>
</ems>
</n-entityCreation>
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XML: An Introduction

a Comparing the Documents

a The first (HTML) example contains rendering
information, but not semantic information

2 The second (Telecom) example contains semantic
information, not rendering information

o XML is aghostic about what the tags and values
mean

o XML is only a semantic for Document Markup
a XML is not a semantic for a Document

a A document type syntax is defined by a Document
Type Definition or an XML Schema
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XML: An Introduction

o Document Type Definitions (DTD)

o Document Type Definitions were required for SGML,
optional for XML

a XML determines the structure of a well-formed
document
o Matching tag start/end, correct nesting
o A DTD determines the structure of a valid
document
a2 Valid structures, permitted attributes and values
a2 A DTD consists of definitions for
o Elements (Things that may contain things and/or data)
a Attributes (Data about elements)
a Entities
o DTDs are being superceded by XML Schema (later)
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XML: An Introduction
a DTD Fragment

<!ELEMENT EMPLOYEE (SAL?, FIRST, MI*, LAST)>

< !ELEMENT SAL>

<!ELEMENT FIRST (#PCDATA) >

<!ELEMENT MI (#PCDATA) >

<!ELEMENT LAST (#PCDATA) >

<!ATTLIST SAL salutation (MR|MRS|MS) #IMPLIED>

<Employee>
<SAL salutation=“MR” />
<FIRST>EDWARD</FIRST>
<MI/>
<LAST>JONES</LAST>
</Employee>
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XML Topics

Namespaces
XML Schema
UML and XML
Xlinks

Xpath
Xinclude
XPointers

Several APIs

a SAX

o DOM

o JDOM

o Parser specific APIs

o O 0 0 0 0 O O
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XML Topics : Namespaces

o A Namespace is a set of unique names

o Namespaces are important because the same name
is often used in different documents to mean

different things
<Address> »
<Street>123 Main St.</Street> ;22 gei§>138
<City>Anytown</City> -V .
<State>NJ</State> </Address>
</Address>

o XML Namespaces allow different document types to
be combined without name conflicts

a This is essential in industries with many different
standards organizations work independently

o Or where vendors want to extend a standard
Schema
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XML Topics : Namespaces

o An XML namespace consists of a two-part name
2 URI (Uniform Resource ID) formatted namespace
a Element or Attribute name

<cust:Address xmlns:cust=“http://www.telcordia.com/xml/cust” >

<gust:Street>123 Main St.</Street>
-~ <cust:City>Anytown</City>
<cust:State>NJ</State>
</Address>

<ip:Address xmlns:ip=“http://www.telcordia.com/xml/ip” >
192.0.10.138
</Address>

a XML Namespaces allow diverse schema to be mixed in a
document without name clashes

a XML Namespaces do not exist in a conventional or static
way - they are constructed anew each time the document
is parsed
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XML Topics : XML Schema

o Document Type Definitions (DTDs) are the
current method to specify a document
structure

o The DTD specifies only Element,
Attributes and Entities. It can only
specify the structure, but says little about
the content

a XML Schema takes the next step to
specify the content more precisely

a XML Schema has recently (2001-05-02)
been approved as a W3C Recommendation

..........
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XML Topics : XML Schema (cont'd)

a0 XML Schema makes several additions
to the DTD specification
2 Elements and Attributes are now typed

o Datatypes are supported (ability to
indicate the type of content an element
or attribute contains)

o All Datatypes can be extended or
specialized

2 Namespaces provide for Schema reuse
and specialization

..........
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XML Topics : XML Schema, Example (1)

<xsd:schema xmlns:xsd="http://www.w3.0rg/2001/XMLSchema" >
<xsd:annotation>

<xsd:documentation>
Purchase order schema for Example.com. Copyright 2001
Example.com. All rights reserved.

</xsd:documentations>
</xsd:annotation>

<xsd:element name="purchaseOrder"“ type="PurchaseOrderType"/>
<xsd:element name="comment" type="xsd:string"/>

<xsd:complexType name="PurchaseOrderType">
<xsd:element name="ghipTo" type="Address"/>
<xsd:element name="billTo" type="Address"/>
<xsd:element ref="comment" minOccurs="0"/>
<xsd:element name="items" type="Items"/>
<xsd:attribute name="orderDate" type="xsd:date"/>
</xsd:complexType>
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XML Topics : XML Schema, Example (2)

<xsd:complexType name="Address">

<xsd:
<xsd:
<xsd:
<xsd:
<xsd:
<xsd:

element
element
element
element
element

attribute name="country" type="xsd:NMTOKEN"”

name="name" type="xsd:string"/>
name="street" type="xsd:string"/>
name="city" type="xsd:string"/>
name="state" type="xsd:string"/>
name="zip" type="xsd:decimal"/>

</xsd:complexType>
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fixed="US"/>
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XML Topics : XML Schema, Example (3)

<xsd:complexType name="Items">
<xsd:element name="item" minOccurs="0" maxOccurs="*">
<xsd:complexType>
<xsd:element name="productName" type="xsd:string"/>
<xsd:element name="quantity">
<xsd:simpleType base="xsd:positive-integer">
<xsd:maxExclusive value="100"/>
</xsd:simpleType>
</xsd:element>
<xsd:element name="price" type="xsd:decimal"/>
<xsd:element ref="comment" minOccurs="0"/>
<xsd:element name="ghipDt" type="xsd:date" minOccurs='0"'/>
<xsd:attribute name="partNum" type="Sku"/>
</xsd:complexType>
</xsd:element>
</xsd:complexType>
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XML Topics : XML Schema, Example (4)

<xsd:simpleType name="Sku" base="xsd:string"s>
<xsd:pattern value="/d{3}-[A-2]{2}"/>
</xsd:simpleType>

</xsd:schema>
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XML Topics : UML and XML

o Unified Modeling Language (UML) is a notation
standard for expressing requirements and
models of objects, systems, and processes

o UML tools support the ability to parse UML
objects into primitives

o Using UML primitives, it is possible to map UML
objects fo XML structures

o Mappings was made by W3C and OMG

a The ability to map UML to XML allows UML to
be used as the modeling standard for object
and interface definition. These standards can
then be used to automatically generate XML
Schema
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XML Topics : XLink
(The Extensible Linking Language)

a Any element can be a link
o Links can be bi-directional
o Links can even be multi-directional

o Links can be separated from the
documents they connect

<footnote xlink:type="simple"
xlink:href="footnote7.xml">7</footnote>

..........
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XML Topics : XPath

o Providing a syntax for locating specific
parts (e.g., attribute values) of an XML
document

o Used in XPointer and XSLT
o Basis for XML Query Language

descendant::language[position()=2]
/child::spec/child::body/child::*/child::lang
uage[2]

/spec/body/*/language[2]

..........
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XML Topics : XInclude

a A means of merging multiple XML document
or parts thereof

a Not yet finished : XML Inclusions (XInclude)
Version 1.0

<?xml version="1.0" encoding="IS0O-8859-1"?>
<IDOCTYPE book SYSTEM "book.dtd" > <book
xmlns:xinclude="http://www.w3.0rg/2001/XInclude">
<title>The Java Developer's Resource</title>
<last_modified>December 3, 2000</last_modified>
<xinclude:include href="getting_started.xml"/>

<xinclude:include href="procedural_java.xml"/>
</book>
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XML Topics : XPointer

o A syntax for addressing intfo an XML
document

o Extend XPath to support non-well-formed
points and ranges

a0 Used by XLink and XInclude
xpointer(id("ebnf"))
xpointer(descendant::language[position()=2])
ebnf
xpointer(/child::spec/child::body/child::*/chil
d::language[2])
xpointer(/spec/body/*/language[2]) /1/14/2
xpointer(id("ebnf"))xpointer(id("EBNF"))

..........
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XML Topics : Several APIs

a0 SAX

o DOM

o JDOM

o Parser specific APIs

rrrrrrrrrr
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SAX

o Simple APT for XML

a Public domain, developed on xml-dev mailing
list

o org.xml.sax package

o Parser independent; programs can plug in
different parsers

o http://www.saxproject.org/

o Event based; the parser pushes data to
your handler

a Read-only
a0 SAX omits DTD declarations

..........
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SAX2

o Adds:

o Namespace support
o Optional Validation

o Optional Lexical events for comments, CDATA
sections, entity references

o A lot more configurable
o Deprecates a lot of SAX1

o Adapter classes convert between SAX?2
and SAX1 parsers.
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DOM(Document Object Model)

o Defines how XML and HTML documents are
represented as objects in programs

a W3C Standard

o Defined in IDL; thus language independent
o HTML as well as XML

a Writing as well as reading

a More complete than SAX or JDOM; covers
everything except internal and external
DTD subsets

o DOM focuses more on the document; SAX
focuses more on the parser.

..........
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JOOM

o More Java-like tree-based API

o Parser independent classes sit on top of
parsers and other APIs

..........
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Use of XML for Network
and Service Management
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Use of XML for Network and Service Management

o XML's use in system and network management
tools promises to more richly integrate
management data from disparate sources

o XML increases flexibility in creating links
between management applications and managed
objects, and enables management applications
from different vendors to interoperate

o XML provides a method of representing and
sharing information between applications,
network services, and network elements

..........
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Related Activities to XML

o DMTF (Distributed Management Task
Force)

o TIMI1
o TMF (TeleManagement Forum)
o TETF

University
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Related Activities : DMTF

a0 A Common Model for Management Data

a The DMTF developed the Common Information
Model (CIM) in 1996 to provide a common way
to share management information enterprise
wide

a The CIM specification is the language and
methodology for describing management data

a The CIM schema provides models for various
implementations to describe management data
in a standard format

a The CIM is being widely adopted

—
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Related Activities : DMTF (2)

Distributed
Enterprise
Management
Management
-_ | Systems - N
FZ—= TV B e\
oy
B | - —
Managed T I
Systems g i
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CIM Based Management System

Management Applications

Internet Transport

CIM Object Manager

Internet Transport

CIM
FSJcht:n?ﬁ

CMIP Objects
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DMI MIFs

CIM Objects C | M
T

DMI : Distributed Management Interface
MIF : Management Information Format
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Information Model of DMTF

o CIM(Common Information Model)

a The Common Information Model (CIM) defines
the schemas used to represent the real-world
objects being managed.

a CIM uses an object-oriented paradigm, where
manageable objects are modeled using the
concepts of classes and instances.

1 -]
mponents| Managed Syste M | | bependency
<>q  Element
Name String
Description String
*
9

llllllllllllll

Version String
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Information Model of DMTF

o CIM is an implementation neutral schema for
describing overall management information

a CIM facilitates the common understanding of
management data across different management
systems

a CIM facilitates the integration of management
information from different sources

a CIM today is a data model not an
implementation

a MOF syntax supports sharing information
across management systems

a CIM provides models for both instrumentation
and management

UUUUUUUUUU
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Information Model of DMTF: CIM Management Schema

a Core model

an information model that captures notions that
are applicable to all areas of management.

2 Common model

an information model that captures notions that
are common to particular management areas,
but independent of a particular technology or
implementation.
o Extension schemas
represent technology-specific extensions of the

Common model.

..........
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Industry Effort for CIM (1)

o Microsoft's WMI (Windows Mgmt Instrumentation)
using CDM (Common Diagnostics Model) based on CIM

o Sun's WBEM Services
o Cisco's CiscoWorks2000 and LDAP mapping in CNS
o Coordinated development with IETF

a Policy Framework

o IPsec Policy (used for the specification of device-level
configuration policy for Internet Key Exchange protocols)

a The Open Group

o Pegasus (Manageability Services Broker) open source
a CIM Object Manager

..........
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Industry Effort for CIM (2)

o SNIA (Storage Networking Industry Association)

a Fibre Channel and Tape / Storage Library modeling and
media management

a Disk Resource Management - CIM prototype
a CIM Object Manager open source
http://www.shia.org/English/Resources/Code/CIM_OM.html

o Lutris
a Major contributor/initial developer of SNIA open source

o (Newly formed) WBEMSource (open source)

initiative (to promote the widespread usage of the
DMTF's management technologies)

o Applications and instrumentation for the various
"object managers”

.......... 38



Industry Effort for CIM (3)

a0 DEN(Directory-Enabled Network)

a Initial proposal (DEN 1.0 specification) by
Microsoft and Cisco in September 1997

o Submitted to DMTF in September 1998
o DMTF merged DEN and CIM development
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Related Activities : T1IM1

o Development of TML(Telecommunication Markup
Language)
o The purpose of the tML Framework

o Provides a standard definition for the
development of interoperable interfaces based

on the use of the XML, within the TMN context.

o The goal for use of the Framework

o guides the development of tML schemas and
vocabularies

o provides a common method for the definition of
tML data to be exchanged and to provide a
mapping to existing standards to promote re-

use whenever possible.
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Related Activities : T1IM1
o Scope of ML Framework

a Provides a standard definition for the
development of interoperable interface based
on the use of XML, within TMN context

a Specification of common tML tags, namespaces
and URTs

a A set of rules and objectives to be applied in
developing standardized schemas based on
existing standard models

a Mapping procedures from existing TMN ASN.1
syntax to tML schemas and vice versa

—
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Related Activities: TIM1

CompleteTrading
Partner Specification

Data and Vocabulary

Influences

Supports

tML Schema

Implementation Infrastructure
Profile

Security

~Implementation Infrastructure Profile

Message Structure

| Header and encoding rules |

Reliable Connectivity

| v

. ML Framework Related Industry Standards
i w3c
| *tML Architecture Specification XML
i *Rules for development of XSL
! Schemas

A ! *Rules for use of XSLT
i Namespaces Namespaces
! Transformations and stylesheets etc.
! *Specification of common tags

< ) *Requirements for
2 D i Repositories Unicode and
AN ey ISO/IEC 10646 (UCS)

:
ITU
OMG
i tML Framework as
i IETF
o Component of a
! tML Documents conforming
! g WVith tML Schemas TMForum CO m p I ete T ra d i N g

................. :_ ebXML P a rt ner S p e C|f iC at| on
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Related Activities: TI1M1

Primary use of XML Applied to TMN

Application-to-application Q interface (e.g.,

integration within an enterprise application-to-application; OS-NE;
OS-0S)

Business-to-business X interface (e.g., CLEC/ILEC

applications transaction processing)

User interfaces User interfaces in the TMN

Metadata/metaprocess Descriptions of models and methods

descriptions

Document publishing rules for drafting standards
documents
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Related Activities :TMF

o Consideration of XML with CORBA and
J2EE for implementation of NGOSS

o Component method call using XML protocol
such as XML-RPC, SOAP, etc.

o Contract store in XML format

..........
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Related Activities : IETF

a XML BoF and Application protocol BoF
o OMML: OPES Meta-data Markup Language, draft-maciocco-

opes-omml-00.txt

a SOAP for Open Pluggable Edge Services (OPES)
a Extensible Provisioning Protocol (EPP) version 1.0, an XML

text protocol that permits multiple service providers to
perform object provisioning operations using a shared
central object repository, draft-ietf-provreg-epp-04.txt

Transmission of SOAP 1.1 envelopes using a BEEP profile,
draft-etal-beep-soap-03.txt

The eXtensible Directory Access Protocol (XDAP), draft-
newton-xdap-01.txt

The Device Message Protocol (DMP), for conveying
information pertaining to control, query and event
subscription and notification functionality to networked
appliances, draft-khurana-dmp-appliances-00.txt

..........
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Related Activities : Others

a Eurescom/TMF : Carrier Pre-selection (CPS)
Ordering between European operators

a WBEM : xml/CIM

o UN/CEFACT (jointly with OASIS) :
working on ebXML initiative

a ITU-T—Study Group 7

..........
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Information Model for Interworking
between DSL SPs

o Without information model, we can not
exchange consistency data between SPs
and recover the network fault instantly

o A mapping should be defined between
information model and an XML vocabulary
for representing management data

o Interaction of user information for work
order between ISPs and NSPs

o Defining XML Schema

..........
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Usage Examples of XML Schema

Namespace1 - ADSLCommon

<3 http://networking, khu, ac, kr/adslcommaon, .

| mEE BEE HAM SHEINA)

- =2 (H)

oft Internet Expl,,, =] E3

| e52 .2 - Q[ & Qzy @%ﬁ%‘ﬁ?\‘%%'ﬁ?l B-g
J—’F—i(ﬂ]‘ @ http://networking, khu, ac. kr/adslcommon, xsd j Rk JE% e

<7uml version="1.0" encoding="UTF-8" 7=
- «usdischema
smlns: xsd="http:/ fvwenw o 3.org/ 2000/ 10/ XMLSchema"=
<xsd:element name="SubscriberIlD" type="usd:string"
indccurs="1" maxCccours="1" /=
<xsd:element name="SubscriberName"
type="xsd:string" minOccurs="1" maxOccurs="1" /=
<xsd:element name="SocialSecurityID"
type="xsd:string" minOccurs="1" maxOccurs="1" /=
<wsd:element name="PhoneMumber" type="xsd:string"
mindccurs="1" maxOccurs="3" /=
<fwsd: schemaz
a

F S
—

o

e IR =EE

7

| o2 . > Q[ & Qze @sre @=s=w0 B S EE K

| MYE MEE =AM SHENE EUD ESLH) |ﬁ

-] pos| @

J Z (D) |@ hittp+//networking, khu, ac, kr/adslschernal xsd

=
=

»
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Namespace2 - ADSLschema

<7uml version="1.0" encoding="UTF-8" 7>
- <xsdischema smins: ksd="http:/ /www.w3.0rg/2000/10/XMLSchema"
wmins: Common="http:/ /networking.khu.ac.kr/adslCommon.xsd">
- <ysdielement name="CustomerInfo"=
- <wsdicomplexTypes
- <xsdisequences
<psd:elerment name="8erviceContractID" type="xsd:string"
mindccours="1" max0ccurs="1" /=
<isd:element name="OrderNumber" type="xsd:string"
mindccurs="1" maxOccurs="1" /=
<xsd:element name="RegistrationDate" type="xsd:string"
minQccurs="1" maxOcours="1" /=
<wsdielement ref="Gommon:SubscriberID" minOccurs="1"
maxQcours="1" /=
<rsd:element ref="Common:SubscriberName" minCccurs="1"
maxCcours="1" /=
<ysdelement ref="Common:SocialSecurityID" minOccurs="1"
mardccurs="1" /=
<wsdelement ref="Gommon:PhoneNumber” minOccurs="1"
max0cours="3" /=
<rsd:element name="ServiceAgreementGode"
type="xsd:string" minOccurs="1" maxOccurs="1" />
<ysdielement name="8erviceStartDate" type="xsd:string"
mindccurs="1" maxOccurs="1" /=
<xsd: element name="InstallationAddress" type="xsd:string"
minQccurs="1" maxOcours="1" /=
<rsd:element narme="KORNETLoginID" type="xsd:string"
mindccours="1" max0ccurs="1" /=
<isd:element name="PassWord" type="xsd:string"
mindccurs="1" maxOccurs="1" /=
<xsd:element name="ADSLPhoneNumber" type="xsd:string"
minQccurs="1" maxOcours="1" /=
<wsdelement name="NumberofIPs" type="xsd:string"
mindccours="1" maxOccurs="1" /=
</usd sequences
<fwsdcomplexTypes

AEE

<fusd elements
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Usage Examples of XML Schema (cont'd)

<3 http://networking. khu, ac, kr/serviceinfo, xml - Microsoft Internet Explorer
J oFiEy  MWEEY B SHSH|(A) BT EFEHHD |

|

SN2 . = - D ot | QM GEEHEY @sSs27 (B S|

>

J =) @ http://netwarking, khu, ac, kr/serviceinfo, zml ;I il JEZE“

x>

=?xml version="1.0" encoding="euc-kr" ¥=

«Customerinfo
smlns: ssi="http:f fvwww ow3.0rg /2000 10/ XMLSchema-
instance"
wshnoMamespaceSchemalocation="http:/ /networking.khu.ac.kr/ad
=ServiceContractID=AUdl A HI2F ID</ServiceContractID=
zOrderMumber=0rder001 < /OrderHumber=
<Registrationfate=2001/03/25</ReqgistrationDatex>
=SubscriberiD=2F2} &}t ID</SubscriberlDz=
=SubscriberMame=01E & < /SubscriberMame=
<SocialSecurityID=730125-158964 < /SocialSecurityID=
<PhoneNumber=031-201-2987=/FPhoneMHumber=
=ServiceAgreementCode=124589</ServiceAgreementCodex=
<ServiceStartDate=2001/05/05</ServiceStartDates
zInstallationaddress=AS|(Hstm HEHZIH 2L

</Installationaddress=

<KORMETLoginlD=daebak</AORNETLogIiNID=
zPassWord=daebakdD1l=/Pass\Word=
zADSLPhoneMumber=031-201-2987 = /AD5SLPhoneMumber=
zMHumberoflPs=2</MumberofIPsz

=]

Instance
document
: Customer
information

=/Customerlnfo= (.
4| | i
&] 2HE || e 2IE v
Kyung Hee
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Usage Examples of XML Schema (cont'd)

OI2(F) HEEE =2EJW SE(H

CHE . 5 - D[ | QEs mEa goon 3 B-S=Ea R

ft Internat Explor

tormer Information - Mic

oFiE)  EEE ENN BAFIA I TsE(H)

=10l x|
[ & ]

D2 .= - @[ 4| @z @EHE @O BB 7

Zay |@ DDocuments and SettingsWadministratortHIED SH0UW Tutorialtuse, ksl j FedlltS | HE »

([ @ D:Docurnents and Setingsadministratortd j Rl

|
@ »

Google -| =llgpa 2a @ADIE Zu || RasRank Gy 0|7 2L - »

=7uml wersion="1.0" 7=
- auslistylesheet version="1.0"
2mins:xsl="http:/ /www.w3.0rg /1999 /XSL/Transform">
+ <uslitemplate match="/">
- <usl template match="CustomerInfo">
- <head=
<title=Customer Information</title>
</heads
- <body bgcolor="blue">
<hl align="center"'=Customer Information</h1x>
- <table border="1" align="center" bgcolor="yellow">
- «usl for-each select="ServiceContractID">
— <tre
=td align="center">ServiceContractID</td>
+ <td=
< trs
=/wsl for-eachs
<usl for-each select="OrderNumber">
=usl for-each select="RegistrationDate":
zusl for-each select="SubscriberID">
=xusl for-each select="SubscriberName":=
=xusl for-each select="SocialSecurityID"=
<usl for-each select="PhoneNumber"=
=usl for-each select="ServiceAgreementCode">
=usl for-each select="Service-StartDate":
=usl for-each select="InstallationAddress">

£

=usl for-each select="KORNETLoginID"= |
<usl for-each select="PassWord">

=usl for-each select="ADSLPhoneNumber":

=usl for-each select="NumberofIPs"=

=/table= =
[& [ 3 [ 2=H 4

e T S

XSLT Document

Google - |

Service ContractID |A‘| Hl 2 A<D
CrderMNumber |Order0 01
EegistratonDate |2001f03f25
SubscriberlD | HAL D
SubscriberMame |':'| =4
SocialSecuntylD |730125—158964
PhonetMumber |031—201-2987
ServiceAgreementCode 124589
Service-StartDate |2001f054’05
Installation & ddress |:c§ o=t HEHZ AT
KORNETLoginlD  |dasbak
PassWord |dacbak001
ADELPhonelumber |031—201-298?
IumberoflPs |2

j %‘51 2 A QAH:”E = L | FageFank

¥

e

[ | Ewass

Kyung Hee
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Benefits of XML for representing
Management information

o Rendering and Transformations

o XSL can be used to transform XML documents
to other representation

o Map the XML into a MOF or into HTML

o Heterogeneous Application

a XML is particularly suitable as a data
representation mechanism for use in
heterogeneous environments

o An ideal standard medium for transferring data
between heterogeneous platforms

..........
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Benefits of XML for representing
Management information (2)

a0 XML as a Source of Management Data

o Can also make a useful source of
management data

o Validation

o The “validation” of an XML document is
carried out by checking that the XML
document conforms to a definition given
by a Document Type Definition(DTD) and
XML schema

..........
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Mapping Managed Data (CIM) to XML

o Two fundamentally different models for
mapping CIM into XML(DMTF)

a A Schema Mapping is one in which the XML
schema is used to describe the CIM classes,and
CIM Instances are mapped to valid XML
documents for that schema

a CIM classes > XML element names

a A Metaschema Mapping is one in which the XML
schema is used to describe the CIM metaschema,
and both CIM classes and instances are valid XML
documents for that schema.

a CIM classes > XML attributes or XML
element values

—
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Mapping Managed Data (CIM) to XML (cont'd)

mElement, mof - H 2 &

OhFy MEE) M40 EER(H)
[Abstract] (¥
class EIM_ManagedSyStemElemenﬂ
{

[HaxLen{64)] string Caption;

string Description;

[HappingString{""MIF .DMTF|GCompentID|B881.5"}]

datetime InstallDate;

string Hame;

[Values{"O0K","Error',"Deqraded”,"Unknown"}] string Status; .
¥

| IE BIE 2AYW SAFAL EHD ZETH) |ﬁ

»f

Kyung Hee
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]
| w52 .= - Q@ 4 Qze weEHy @252 BD-SEW HAR
| F2(D) [i2] D#Documents and SettingstAdministratorfthSr S Bwcim_Mana x| @0IS |J oz »
<74ml version="1,0" 7= =]
<IDOCTYPE CIM (Wiew Source for full doctypes... )=
- <CIM CIMWERSION="2.0" DTDYERSION="1.0">
- <CLASS:
[ «CLASSPATH=
- <MAMESPACERPATH
2HOST>WBEM_TECRA_2</HOST>
- <MAMESPACE=
<MAMESPACENODE=ROOT<,/MAMESPACENODE>
- «MNAMESPACE:
<MAMESPACENODE>CIMY2</NAMESPACENODE>
</NAMESPACE>
=/NAMESPACE>
</MAMESPACEPATH
<CLASSNAME=CIM_ManagedSystemElement</CLASSHNAME=
</CLASSPATH:

+ <QUALIFIER NAME="Abstract" LOCAL="true" T¥PE="boolean"
OVERRIDABLE="EnableOverride" TOSUBCLASS="Restricted"
TRAMSLATABLE="false" PROPAGATED="false"

TOIMSTANCE="false">

+ <PROPERTY MAME="Caption"

CLASSORIGIN="CIM_ManagedSystemElement" LOCAL="true"
TYPE="string" PROPAGATED="false"=

+ <PROPERTY MAME="Description"
CLASSORIGIN="CIM_ManagedSystemElement" LOCAL="true"
TYPE="string" PROPAGATED="false">

+ <PROPERTY NaME="InstallDate"
CLASSORIGIN="CIM_ManagedSystemElement" LOCAL="true"
T¥PE="datetime" PROPAGATED="false">

+ <PROPERTY MAME="Name"

CLASSORIGIN="CIM_ManagedSystemElement" LOCAL="true"
TYPE="string" PROPAGATED="false">
+ <PROPERTY MaAME="Status"
CLASSORIGION="CIM_ManagedSystemElement" LOCAL="true"
TYPE="string" PROPAGATED="false">
< /CLASS: =
</CIM= j
€] | EwzEe 4
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Mapping Managed Data(MIB) to XML

o Two fundamentally different models for mapping MIB
into XML(J.P martin-Flatin)

o Model-level mapping (Schema mapping) :

The XML Schema is used to describe the
MIB elements, and MIB elements are

mapped to valid XML Documents for that
scnema.

o Metamodel-level mapping (Metaschema mapping)

The XML schema is used to describe the
XML metaschema

<system> <mibs name = "system">
<sysDescr type = "DisplayString"> <attrib name = "sysDescr"
Cisco xx</sysDescr> type="DisplayString">Cisco xx
</system> </attrib></mibs>

..........
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Mapping Managed Data (MIB) to XML(cont'd)
a Model-level mapping

c-~ <systemTable >
B : <system id="0">
E §<sysDescr>Cwsco Internetwork. .
: i </sysDescr> :
at i i <sysObjectID>enterprises.9.1. 45
ip : §</sysObJectID> :
icmp g : <sysUpTime>270089324
ti</sysUpTime>
: ;<sysContact></sysContact>
: i <sysName>KHU_SUWON.kyunghee.ac. kr
egp P </sysName>
dot3 \ f<sysLocat1on></sysLocation>
snmp E é; <sysServices>/8</sysServices>

i\ P </system >
§</systemTab1e >

system
interfaces

tcp
udp

Kyung Hee
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Mapping Managed Data (MIB) to XML(cont'd)
o Metamodel-level mapping

system
interfaces
at

ip

icmp

tcp
udp

Kyung Hee

nnnnnnn

<RFC1213_MIB name=“system”
oid=%." .>

<object name=*“sysDescr” ..>
<RFC1213_ MIB name=“interfaces”
oid=%." .>

<RFCI1213 MIB namez“at oid=“.." .

<RFC1213_MIB name=“1p 0id="." ..
<RFC1213_MIB name=“icmp” oid="..”

</RFC1213_MIB>




A Web-based Network Management Architecture
Using XML in MIB

Web Browser

(GUI)Client
(Applet)

XML Message

HTTP
Management Station

@ || HTTP ll @
- XML Message

DTD/
Schedules

" Repository
I I A
-~ Push
scheduler
_| Data Interpreter i
[filter
Transaction XI'JW?-MPAPII Dat
4 Manager arser a a
A

Transaction
Manager MIB. XML

(Database Engine)

A 4
DTD - Network

Element
Manager

Repository

Database
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A Web-based Network Management Architecture
Using XML in MIB (cont'd)

a It provides flexible and dynamic way to control the MIB.

o The communication between agents and manager is
accomplished by interaction between Java applets and
servlets using HTTP/TCP.

o It provides a web interface Yo manager for adding,
deleting, and monitoring variables to the agent.

o The MIB data as XML message is transmitted to manager.

a It uses the push model and the publish-subscription
paradigm.

a It consists of three parts :
a The management station

o The management server
o The agent

..........
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A Web-based Network Management Architecture
Using XML in MIB (cont'd)

o Management station
a It is the desktop of the administrator.

a It can be a machine which runs Web browser supporting
Java

o Agent configuration applet
a The applet communicates directly with the agent.

a It provides a web interface for manager to send commands
for adding,deleting, and monitoring variables to the agent

a Data analysis applet
a Analyzes the network traffic.

a Retrieves some values stored in a database by a day, a
weekly, a month, a year, etc.

nnnnnnnnn
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A Web-based Network Management Architecture
Using XML in MIB (cont'd)

a Management Server

a It runs two servlets : the pushed data subscription and
the data analyzing manager.

o The database server could be separated in a different
machine

a The servlet for pushed data subscription

a The servlet connects to the agent at startup time.

a This servlet communicates with the data filter/interpreter
a The servlet for data analysis manager

o This servlet connects to another servlet and receives the
results that are analyzed by the data interpreter.

a Administrator can retrieve some values in specific period
and analyze this data
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A Web-based Network Management Architecture
Using XML in MIB (cont'd)

o Transaction Manager
o It communicates with data filter/interpreter.

a It can store pushed data,search and retrieve a specific
data in a database

a It provides functionality o convert XML message to
relational database format
o Agent

a The agent runs a lightweight Java Virtual Machine and one
servlet : the XML publisher servlet

a The XML publisher servlet
a This servlet communicates with several managers.

a During the subscription phase, the push scheduler locally
stores the subscription information sent by the applet for
configuration of agent and data subscription applet.

a DTD Repository

nnnnnnn
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XML Platforms and DPE
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XML Based Technology Interoperability

o Defining a single XML profile for each
communication technology

o Adapters can be developed using XSLT
docs and generic transform engines

a Can readily prototype new transforms

o Can develop dynamically loadable
adapters in DPE

a SOAP, WSDL, UDDI, Web Services

..........
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XML Based Technology Interoperability (2)

C%fB CMIP WBEM

—

iversity

I ] E IOP/ | |[DCOM | |SOAP/
DCOM /SOAP [HOP
Adaptation XML representation
DCOM/ DCOM DCOM/
WBEM /CMIP SNMP
XSLT Engine
SOAP/| |SOAP/ |SOAP/
WBEM CMIP SNMP
, . [IOP/ IIOP/ IIOP/
Adaptation from XML representation WBEM CMIP SNMP
L] [ ]
C%fB CMIP WBEM ~ )
Kyung Hee
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XML and CORBA Integration

a Brings together XML and IDL objects

o Read XML documents and create IDL
Valuetypes

o Save IDL Valuetypes into an XML document
o Manipulate XML via CORBA IDL
o Generate IDL Valuetypes from an XML DTD
o Static approach
o Schemas not yet supported
o Flexible handling of new XML documents
o Dynamic approach
o Handles any document

..........
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XML and CORBA Integration (cont'd)

a Dynamic approach

o DOM APT is a W3C Standard for parsing XML
documents, with or without DTD or Schema

o Tree of nodes produced from XML document
o Valuetype for each node
o Concrete generated node valuetypes

o Generic Element node valuetype when a
generated valuetype is not present

—
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XML and CORBA Integration (cont'd)

o Static approach

o Generated valuetypes from DTDs and Schemas.
o Efficiency to minimize transferred information.

o Used when you have knowledge of types.

o Valuetypes are integrated with the DOM
valuetypes.

o Generated valuetypes include accessors -
efficient and easy to use.

o Bridges the worlds of compiled and adapted.

—

UUUUUUUU

Kyung Hee

68



XML and CORBA Integration (cont'd)

o Architecture - dynamic and static

Interface
repository
Parse
»
XML ’ DOM X
Serialize
DTD ] » Valuetypes v
Schema* _J
Generate
MOF

*Deferred to new RFP

..........



XML and CORBA Integration (cont'd)

o Example - document processing

Web
Client

XML XMLParse

CORBA
Client

i

XML II XMLSerialize

«Static mappings if DTD available
‘Dynamic mappings if no DTD, or nhew elements found

..........

Valuetypes
Over GIOP

CORBA
Server
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XML and CORBA Integration (cont'd)
o An Example of Implementation

HTTP 3
\
Web .
_— Managemant »| CORBA Client 'Q\
/ T~ CORBA
Component A
y'y N
/ \ CORBA
N Component B
XML
XML Schema Document \\( CORBA
XSL Files Component C
XML Files CORBA
4 Component D
A 4
XML Tree Builder R XML,\';r:gjllstion
(DOM) v
XML Search XML Parser Module
Servlet Web Server

1IOP
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SOAP(Simple Object Access Protocol)

o XML-based messaging framework
specifically designed for exchanging
formatted data across the internet

a Simple,easy to use, and completely neutral
with respect to OS, programming language,
or distributed computing platform

o Made by Ariba, Commerce One, Compag,
DevelopMentor, Hewlett Packard Company,

IBM, IONA, Lotus, Microsoft, SAP AG,
UserLand Software Inc.

o Now SOAP 1.2 by W3C

.......... 72



SOAP (cont'd)

o Lightweight XML protocol for exchanging
structured and typed information over the

web

o Messages are expressed in XML
o Message elements are described using XML schema

a Simple

o A minimum of functionality

o Reuse of existing technologies
o Extensible

o Does not include application or transport
semantics

..........
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SOAP(cont'd)

o Speaking SOAP, means exchange of SOAP
messages in some fashion

o SOAP messages are encapsulated ina
mandatory envelope which describes

o What features and services are represented in
the message

a2 Who should deal with them (destination)
a Whether they are mandatory or optional

a RPC-like, with calls and responses

—
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Universal Description, Discovery
& Integration(UDDI)

o Defines a way to publish and discover
information about Web services

o Contains search and contact information
for business

o Consists of an XML schema for SOAP
messages, and a description of the UDDI
APT specification

a Includes pointers to WSDL and other web
service descriptions

..........
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Universal Description, Discovery
& Integration (UDDI) (cont'd)

C N

I
UDDI repository \

d/
UDDI / J
APl Schema UDDI Cloud Services

o The UDDT specifications and schema are used to build discovery
Services on the internet

aThese discovery services provide a consistent publishing interface
and allow programmatic discovery of services

v

.......... 76



Web Services Description Language (WSDL)

o A particular form of an XML Schema,

o by MS and IBM for the purpose of defining the
XML message, operation, and protocol mapping
of a web service accessed using SOAP or other
XML protocol

o Defines

o Message types : Defines types and complex types using
XML for use in a WSDL description

a Port types (abstract interfaces)
a Collection of operations

a Ports
o Address for binding

qung H_ee 27
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Web Services Description Lanaguage(WSDL)
(cont'd)

o WSDL defines Web services in terms of
" endpoints” that operate on XML message

a The current WSDL spec describes how to
map messages and operations to SOAP1.1,
HTTP GET/POST, and MIME

o WDSL creates web services definitions by
mapping a group of endpoints into a logical
sequence of operations on XML messages

.......... /8



Web Services Discovery Architecure

Local Data Model

Integrated
Application

Local Transforms
Local Data Model

SOAP client_x Integrated
Application

Kyung H_ee 79




Example : Catalyst Project

o Provides SPs with a business model for
processing Digital Subscriber Line(DSL)
orders based upon the concept of a Virtual
Meeting Place

a VMP enables providers to improve supply
chain management by converging available
technology and e-business applications
through the services of an interconnection
clearinghouse

qung H_ee 80
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Example : Catalyst Project (2)

Virtual Meeting Place
Pre-Order

DSL Order Flows
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Example : Catalyst Project (3)

Role = Service Provider
NightFire

Raole = Access Provider
NTT COMWARE CORP. & Telcordia

Telcordia
& NTT
XMLFTR NEC COMWARE CORP. XMLUFTP
Commerce Ona r Commerce Ona

Fole = Access Provider

Kyung Hee
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XMLFTP | XMLETP
Commerca One Commarca One

Fole = Service Provider
DSET

XsL

Catalyst Configuration
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