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Tutorial Outline

* PART |

e Introduction to XML
* The MIX Project

e PART Il
e Storing/retrieving XML documents
« XML and GIS
* Open Issues




Information Integration with XML
PART |

e Introduction to XML

e HTML vs. XML
e XML Industry Initiatives
« DTD, Schema, Namespaces
« DOM, SAX
o XSL, XSLT
* Tools

* The MIX Project




Introduction to XML

SGML (Standard Generalized Markup Language)

ISO Standard, 1986, for data storage & exchange

Used in U.S. gvt. & contractors, large manufacturing companies, technical info.
Publishers.

HTML, a simple application of SGML, 1992 - 1999
SGML reference is 600 pages long

XML (eXtensible Markup Language)

. (World Wide Web Consortium) -- ) recommendation in
1998

Simple subset of SGML: “The ASCII of the Web”.
XML specification is 26 pages long

equivalence testing of XML documents

(Simple Markup Language)

No Attributes / No Processing Instructions (Pl) / No DTD / No non-character entity-
references / No CDATA marked sections / Support for only UTF-8 character encoding /

No optional features

N 2AE




Introduction

« Document & Database communities converge

e Document community:

 more structure is added to documents to:
« simplify & standardize the transmission of data via documents

« Database community:

e need to represent data with irregular structure:
* missing data components & multiple occurrences of the same component
 (data is less constrained than in usual relational and object-oriented databases

e Such data may include both structured and
unstructured portions, and Is self-describing




What's this | hear about XML?

A spectrum of opinions:

e "XML is the cure for your data exchange, information
Integration, E-commerce, [X-2-y, U name Iit] problems"
(aka »snake oll«)

V.S.

o "XML is nothing but syntax"

e “The emperor has new/no clothes”
(aka »nothing new under the sun«)




... More “Gossip” ...

XML is just HTML on steroids

XML is just “dumbed-down” SGML

XML - The Universal Publishing Format

XML: Time to Re-Tool

X VarksSithie Spot

XML, the mother of all Web application enablers
XML Revelution




Many X-cellent(?) Acronyms...

XML (eXtensible Markup Language)

XML Namespaces

XML DTDs, XML Schema

RDF (Resource Description Framework)

XSL (Extensible Style Sheet Language)

XPath (=XSLTn XPointer), XLink

XQL, XML-QL (XML Query Language)

XMAS (XML Matching And Structuring language)

excelon, ...

family of technologies




So what is XML (all about)?

Executive Summary:

« XML = HTML — Iidiosyncrasies (simplified syntax)
+ user-definable ("semantic") tags

e Separation of data and its presentation

=> simple, very flexible data exchange format:
semistructured data model

=> new applications:

 Information exchange (B2B), sharing (diglib), integration
("mediation"), archival, ...

» Web site management (XML+XSL stylesheets), ...




XML Applications & Industry Initiatives

http://www.oasis-open.org/cover/xml.html#applications

Advertisi ng. place an ad onto an ad network or to a single vendor

Literature: convert the world’s great literature into XML

Directories: Novell's Directory Services Markup Language (

Web Servers: parsers, XSL, web publishing

Travel: information for airlines, hotels, and car rental places

NEWES creation, transfer and delivery of news

Human Resources: standardization of HR/electronic recruiting XML definitions
International Dvt: improve the mgt. and exchange of info. for sustainable development
Voice: markup language for voice applications

Wireless: (Wireless Application Protocol) wireless devices on the World Wide Web
Weather: Weather Observation Markup Format ( )

Geospatial: distributed national directory for land information

Banki ng. Mortgage Bankers Association of America --> credit report, loan file, underwriting...
Healthcare: DTDs for prescriptions, policies & procedures, clinical trials

Math: (Mathematical Markup Language)

Surveys: (Data Documentation Initiative) “codebooks” in the social and behavioral sciences

SDSC




XML E-commerce Initiatives

CommerceNet

XML specs. to support interoperability among e-businesses
Common Business Library (CBL): set of business components, docs. In DTD, XDR, SOX
Microsoft spec. based on XML schemas
(Commerce XML) -- tag-sets for e-procurement into BizTalk
Electronic Data Interchange (EDI)
. Common format for online ordering
. (Financial products Markup Language): sharing of financial data (interest rate & foreign exchange products)
Open Buying on the Internet (OBI)
. high volume b2b purchasing transactions over the Internet (Office Depot, Lockheed, barnesandnoble, AX...

E-commerce and XML

e The Visa Extensible Markup Language (XML) Invoice Specification provides a comprehensive

list of data elements contained in most invoices, including: Buyer/Supplier, Shipping, Tax, Payment, Currency,
Discount, and Line Item Detail.

B2B Integration

o XML-Broker is middleware software that manages XML based transactions

Enables to develop and deploy e-commerce, electronic data interchange, application

integration and supply chain management applications. Bluestone XML Suite products include: XML-Server, Visual-
XML, XML-Contact and XwingML.

Provides companies with integrated direct links to buyers and suppliers

SDSC




What’s Wrong with HTML?

e ‘‘Data Issues Group-Information Technology”.
MN Supreme Court, Land Mgt. Info. Center, State Archives.

See http://www.state.mn.us/intergov/data/index.html.

<DT>

<A NAME="Dat a-i ssues" ></ A>

<A HREF="http://ww. state. m. us/intergov/data/charter.htm ">
"Data | ssues G oup-Information Technol ogy". </ A>

MN Suprene Court, Land Mgt. Info. Center, State Archives.
See

SDSC




...What’s Wrong with HTML...

<DT>

<A NAVME="Dat a- i ssues" ></ A>

<A HREF="http://ww. state. m. us/iycergov/datal/charter.htn"
"Data | ssues G oup-Information Technol ogy". </ A>

IMN Suprene Court, Land Mgt. Info. Center, State Archi ves.
See




... And Some Repercussions

 Lack of schema/semantics when querying the
Web (HTML):
. MN State agencies (titles, people, ...)
Ipc_workgroup
people found and (if available) their
Information Technology interests

=> HTML Is inappropriate for

— data exchange

— automation of information management
(retrieval, manipulation, integration)




XML Is Based on Markup

Markup indicates
structure

<wor k_group | D="Dat a-i ssues"> and semantics
<nmenber agenci es>

<agency>MN Suprene Court</agency>
<agency>Land Mgt. Info. Center</agency>
<agency>St ate Archi ves</agency>

</ menber agenci es>

<charter source="DIGIT"/>

<Ur | >http://ww. state. m. us/intergov/datalindex. htnd </ UF | >

<t|t| e>pata Issues G oup-Information Technology</tit| e>

</ wor k_gr oup>

<information policy council>

Decoupled from
presentation

SDSC

</information_policy council>




Elements and their Content

<i nformat i on_policy_council >

<wor k” group | D="Dat a-i ssues" > / \\\

&menber agenci es> // fi

<agency>MN Suprene Court</agency>
<agency>Land Mgt. Info. Center</agency>
<agency>St ate Archives</agency> )
</ nmenber agencl es> \ Y
[<charter source="DIGIT"/>
<Ur | >nttp://ww. state. m. us/intergov/data/indjex.htm </url >

<titl| e>bata Issues Goup-Information Technology</titl e>
\\flmork_group> 4///

</information_policy council>

PAC Character content




Element Attributes

Attribute name

<information_policy council > )
" Attribute Value

<wor k_group | D="Dat a-1ssues">
<nmenber agenci es>
<agency>MN Suprene Court </ agency>
<agency>Land Mgt. Info. Center</agency>
<agency>St ate Archi ves</agency>
</ menber agenci es>
<charter source="DIGIT"/>
<ur | >http://www.state.mn.us/intergov/data/index.html</ ur | >
<title>Data | ssues G oup-Informati on Technol ogy</title>
</ wor k_group>

</ i nformation_policy_council>
N =4




XML = Labeled Ordered Trees

can also r epresent

K * relational and

. wor k__gr oup _ e object-oriented data

menber agenci es charter title

agency\age\y DI L | T

>
Ce D
M\ Suprene Court <nenber agenci es>

1L S ) e O Sl <agency>MN Supreme Court</ agency>
<agency>Land Mgt. Info. Center</agency>

=~ semistructured data </ menber _agenci es>

< > </

= labeled trees/graphs <title>DIGIT</title>

</wor k_gr oup>

</ i nf or mat | on_policy_council > m




In Search of the Lost Structure &
Semantics

How do | share
structure and

How do | learn and use etadatslvli;]emantlcs How to make all

the element structure TV COMMUNity?
of a document? y y:

his automatable”




Adding Structure and Semantics

« XML Document Type Definitions (DTDs):
» define the structure of "allowed" documents
(l.e., valid wrt. a DTD)
e = database schema

 PB: absence of data types & use of separate non-
XML syntax for DTD

=> Improve query formulation, execution, ...

e XML

» defines structure and data types

 allows developers to build their own libraries of
Interchanged data types

e Support (identify your vocabulary)

SDSC




Main Schema Contenders

DTDs- (=> date back to SGML)

/IXML-Data Reduced ( )

» Microsoft (used for BizTalk framework). Provides a large set of data
types for database and program interchange

Document Content Description ( )

* IBM & Microsoft - Uses ideas from XML-Data and some syntax from
W3C, RDF (Resource Description Framework)

Schema for Object-Oriented XML ( )

* Developed by Veo Systems (now CommerceOne). Provides
Inheritance to XML structures.

Document Description Markup Language ( )
e Once known as Xschema. From XML-dev mailing list (schema
language with a subset of DTD)




New Approaches

(REgular LAnguage description for XML)

Murata Makoto, formerly of Fuji Xerox

Standardized by INSTAC XML SWG of Japan. Under the auspices of the
Japanese Standard Association(JSA), this committee develops Japanese
national standards for XML. Specification for describing XML-based

languages

A description written in RELAX is called a RELAX grammar. An XML
document can be verified against a RELAX grammar.

Compared with DTD, RELAX has new features:
« RELAX grammars are represented in the XML instance syntax

 RELAX borrows rich data types of XML Schema Part 2

 RELAX is namespace-aware




Alternative Approaches

Rick Jellife, Academia Sinica Computing Centre

An XML Structure Validation Language using Patterns in Trees (not
grammars)

Processing is based on XSL tools. Validation produces rich reports
with error reporting

 Document Structure Description (

o AT&T Labs and University of Aarhus

* Not based on XSL processing. More like W3C’s XML Schemas
» Allows for context-sensitive rules

 Much greater focus on default content for attributes and entities




More Ambitious Metadata Efforts

« Resource Description Framework (
* Metadata model

* The designer can describe objects, add properties to
define and describe them, and also make complicated
statements about the objects (statements about
relationships between resources).

e The specification comes in two sections:
* Model & Syntax (viewed as directed, labeled graphs)
« RDF Schemas (using an XML vocabulary)




Resource Description Framework (RDF)

Metadata is useful for information retrieval (esp. if no
other schema info or semantics is available)

Idea: representation independent encoding of metadata
as triples ( PropertyType ):

e (uril, DC:creator, ), (uri2, vCard:name, ), ...

\vCaird:name

DC:creator
>

"Semantic Net"



XML DTDs as Extended CFGs

XML DTD

<lelement work_group*>
<lelement (member_agencies,charter?,url,title)
<lelement agency+>

Grammar

work _group*
member_agencies charter? url title

agency+

lhs =
rhs = reqular expression over elements + strings (PCDATA)




Document Type Definitions (DTDs)

<lelenment information policy council

<lel enent ne =

<l el enment agency (#PCDATA) >

<lel ement charter EMPTY>

<lel ement url (#PCDATA) >

<lelenment title (#PCDATA) >

<lattlist charter source ENTITY #REQUI RED>
<lattlist work= |D | D>

Attribute Listj
Declaration

SDSC




Element Declarations
member_agencies followed by,

optional charter,

followed by url,

\___ followed by title
\g cy_counci |

<lelenment Iinformati o

<! el enment nmenber agenci es

<!l el enent agency ( #PCDATA) >

<! el enent charter EMPTY> :}
<lel ement url (#PCDATA) >

<lelenment title (#PCDATA) >

<lattlist charter source ENTITY #REQUI RED>
<lattlist work group ID I D>

SDSC




Element Content Declarations

Declaration
<element 2>
R?

R*

R+

RiIR,]... R,
#PCDATA
EMPTY
(#PCDATA e*)*
ANY

— T =, T
\ AT

' LA
W 1

4 . ‘i [ .

Meaning

Exactly one <element 2>

Zero or one instances of R

Zero or more instances of R
One or more instances of R

One instance of R, or R, or ... R,
Character content

Empty element

Mixed Content

Anything goes

SDSC



Attributes

<subcomm ttee | D=" "> More info on DIGIT </subcommttee>

<information policy ccuncil > : i .
- == Object Identity Attribute

<wor k_group | D="Dat a-1 scues" ROLE="data pronotion">

<menber agenci es> ‘CDATA (character datq)J
<agency agencyRef =" ">

</ menber agenci es>
<charter source="DIGJT"/>
<url >http://ww. state. m. us er gov/ dat a/ i ndex. html </ ur | >
<rel ated work groups= "El ect_“c_Gvt. Services" "SNAP"'/>
</ wor k_group>

State Archives IDREF
</ agency> intradocument

reference

Reference to
</information_policy council> external ENTITY

SDSC




IDREF
IDREFS
ENTITY
ENTITIES
CDATA
NMTOKEN
NMTOKENS
More to
appear?

— T =, T
\ AT

' LA
W 1

4 . ‘i [ .

Attribute Types

Meaning

Token unique within the document
Reference to an ID token
Reference to multiple ID tokens
External entity (image, video, ...)
External entities

Character data

Enumerated token

Enumerated tokens

More types (eg, DATE) may soon be
part of the standard

SDSC



More on Attribute Declarations

o Attributes may be
« REQUIRED
e IMPLIED (optional)
e can have default values
 default value may be FIXED




The Problem with DTDs

Difficult to write and understand

Programmatic processing of their metadata is
difficult

Not extensible

No support for namespaces
No support for datatypes
pport for inheritance




XML Schema: Example

New types can be derived by or

<type name="personName">
<element name="title" minOccurs="0"/>
<element name="forename" minOccurs="0" maxOccurs="*"/>
<element name="surname"/>

</type>

<type name="extendedName" source="personName" derivedBy="
<element name="generation" minOccurs="0"/>
</type>

<type name="simpleName" source="personName" derivedBy="
< >
<element name="title" maxOccurs="0"/>
<element name="forename" minOccurs="1" maxOccurs="1"/>




W3C Work on

Specify complex element structure and

Set constraints on the permitted values of the content of
those elements

Sets forth a standard of content datatypes and
Sets rules for generating new types from them




ldentifying Vocabularies

« My element may not be your

* political context:
e <body>Jesse Ventura</body>

e <body>Jesse Ventura =“don’t touch me!” </body>

context:
e National Automotive Parts Association

e SGML/XML context: ....

[1 use XML namespaces to identify the
vocabulary




XML Namespaces

e mechanism for globally unigue tag names.

< :xdc="http://ww. xnm . con’ books"

< >< >Book Revi ew</ ></

%kdc:bookreviemp
<xdc:title>XM.: A Priner</xdc:title>

</ >

[] mix of different tag vocabularies without confusion

« namespaces only identify the vocabulary; additional
mechanisms required for structure and meaning of tags




Processing XML

e Parsing
e without & with structure

e API's for XML:

Document Object Model for XML
Common API for manipulating XML document trees

Simple API for XML
No parse tree: event-based XML parsing!




Parsing

parser:
* checks that XML doc is syntactically well-formed

e Validating parser:
e checks that XML doc is also valid w.r.t. a given DTD

e Parsing yields tree/object representation:
(DOM) AP




DOM Structure Model and API

of Node objects:
e document, element, attribute, text, comment, ...

language independent programming DOM API:

o get... first/last child, prev/next sibling, childNodes
e InsertBefore, replace
 getElementsByTagName

DOM Level 1. core functionality
DOM Level 2: adds support for

e namespaces, style sheets, filtering, event model, ranges




DOM Summary

Object-Oriented approach to traverse the XML node tree
Automatic processing of XML docs

Manipulation & Updating of XML on client & server
Database interoperability mechanism

Memory-intensive




SAX Event-Based API

from “Professional XML”

e Pros:
e The whole file doesn’t need to be loaded into memory
« Simple
e Fast

« Allows you to ignore less interesting data

« Cons:
* Designed for reading XML docs only
e Not supported in current browsers
« Complex searches can be hard
« The DTD is not available




Presenting XML: eXtensible Stylesheet
Language (XSL)

« Why Stylesheets?

e separation of content (XML) from presentation
(XSL)

e Why not just CSS for XML?

. Is far more powerful:
» selecting elements
o transforming the XML tree

e content based display (result may depend on data)

SDSC




XSL Overview

« XSL stylesheets are denoted in XML syntax
e XSL components:

1. a language for transforming XML documents
(XSLT: integral part of the XSL specification)

2. an XML formatting vocabulary
(Formatting Objects: >90% of the formatting
properties inherited from CSS)




XSLT Processing Model

Transformat|>on m
/\ XSL stylesheet/\

XML source tree XML,HTML,... result tree




XSLT Processing Model

XSL stylesheet: collection of template rules
template rule:  (pattern O template)

main steps:
e match pattern against source tree

 Instantiate template (replace current node “.” by the
template in the result tree)

« select further nodes for processing

control can be
» program-driven ("pull": <xsl:foreach> ...)
« data/event-driven ("push": <xsl:apply-templates> ...)




[patterr&Template Rule: Example

<xsl:template match=<"product™> template
<table>

<xsl:apply-templates select="sales/domestic"/>
</ >
< >

<xsl:apply-templates select="sales/foreign"/>
</ >
</xsl:template>

(I) match pattern: process <product> elements
(1) instantiate template: replace each a product with two HTML tables
(1i1) select the <product> grandchildren (“sales/domestic”,

“sales/foreign”) for further processing




Creating the Result Tree...

e Literal result elements: non-XSL elements
(e.g., HTML) appear “literally” in the result
tree

e Constructing elements:

<xsl :el ement nane = ".">
attribute & children definition
</ xsl : el enent >

(similar for xsi:attribute, xsl:text, xsl : comment ,...)

 Generating text:

<xsl :tenpl ate nmat ch="person">
<p>
<xsl :val ue-of select="@irst-name"/>
<xsl| :text> </ xsl:text>
<xsl : val ue- of sel ect =" @ur nane"/ >
</ p>

</ xsl :tenpl at e>
) Ié}j




Creating the Result Tree...

e Further XSL elements for ...
 Numbering

e <xsl:nunber value="position()" format="1 ">

 Conditions

e <xsl:if test="position() nod 2 = 0">

* Repetition...




Creating the Result Tree: Repetition

<xsl:tenplate match="/">
< >

< >
<title>custoners</title>

<xsl : for-each sel ect ="custoners/custoner">
< >

<t h>
<xsl :appl y-tenpl ates sel ect ="nane"/>
</1h>
<xsl:for-each sel ect="order">
<t d>

<xsl : appl y-tenpl at es/ >
<[>

</ >
</ xsl :tenpl at e>




Creating the Result Tree: Sorting

<xsl : tenpl at e mat ch="enpl oyees" >
<ul >

<xsl : appl y-tenpl ates sel ect =" enpl oyee" >
<xsl:sort select="nane/last"/>
<xsl:sort select="nane/first"/>
</ xsl : appl y-t enpl at es>
</ ul >
</ xsl :tenpl at e>

<xsl :tenpl ate mat ch="enpl oyee" >
< >
<xsl| : val ue-of select="name/first"/>
<xsl:text> </ xsl:text>
<xsl| : val ue-of sel ect="name/l ast"/>
</ >
</ xsl :tenpl at e>




XML Tools

Products by Category: editors, parsers, converters, search engines, etc.

XML Dev. Tools:

IBM alphaWorks:
Tools:

Products & Services:
« Document authoring / Website tools / E-Commerce / Data management

XML Industry Support:




Additional XML Topics

XHTML

XML Signature
« digital signatures of Web resources

XML Fragment Interchange
« fragments of XML docs

Xlink, Xpointer




The MIX Project:
Mediation of Information using XML

Joint effort between SDSC and the UCSD CSE
Department




The MIX View

The Web emerges as a distributed database with XML as its
data model

XML Query Language -

/ =
XML VieWJ
)

XML ViewJ ey RN Document(s
)

Document(s) | | £SO €Xport:

i (e.0. XML Schema, RDF,.l)| XML View
2. Description of Document(s

Wrapper supported queries
;o P i

Native XML Legacy
Database Source

1. Schemas & Metadata i
J

Wrapper

Legacy
Source

SDSC




Integrated / Mediated views

Integrated
XML View

View Definition in i
XML Query Lang \
Mediator ==
/ I XML ViewJ
)

XML View
Document(s)

XML View
il ) Wrapper

Document(s

Document(s

Wrapper

Data
Data XML Data Source
Source

SDSC




A Typical Mediation Scenario

User
Interface

Query | |Results

Mediator
(imtegrated views ove

Query “fragmewv “f%gmentn

Convert incoming query| \Wrapper Wrapper Wrapper
and outgoing data

SQL Database




MIX Components

« MIXm Mediator tool-kit
 allows definition of views across multiple resources
e views are expressed in a declarative query language
e guery engine to execute queries on views

« XML Matching And Structuring (XMAS) query
language

e operates on a given set of XML documents to produce a
new XML document, using XMAS algebra




MIX components...

e DOM-VXD: DOM Virtual XML Document
extension

e a “lazy” implementation of DOM. Supports browsing/
navigation of XML documents with a server-side,
“‘compute as you go” model

 Blended Browsing and Querying (BBQ) interface
e supports navigation and querying of XML documents

e generates XMAS queries on mediator views

« generates XMAS queries modified by DOM-VXD
operations to incrementally evaluate the result set, to
support navigation of XML documents




Navigation driven evaluation

client
navigation
commands

] e
view definition

: D —
Lazy Mediator q(sl...sn)
source

navigation
commands
/S\

XML source XML source




BBQ Interface

g beowulfF2A Data Sources [ m] E2BBQ v2.0a9
W

File  Edit B

o & [e =

Attchmnt ' 3

Sub ject. : Construct Head Here
o 19 E)cheap_cameras
h || @ Emodel

+es Wit i

availakle : . 0 #PCDATA{ren}
ackage : %

Lt A Refresh Open

@ [E) camera
E"g,%pat:kages_dtd_1 » @ [Ef SEQ

Y @ [E] model
2N .. ‘ oY | e [J #PCDATA

&= [E] camera_ptice
W &= [E] file_format
1 =packagess= & [E) image_storage_caps
@ [J «<package= o
@ [ =camera=
¢ [ =model~ Sample XML
[ koDAK DCS 66O
@ [ =carmera_price=

KODAK DCS 660
KODAK DCS 560

[ 3289 KODAK DCS 620
@ [ =file_format= KODAK DCS 315

@ [ =image_storage_capac
@[] =pixel_resolution=
@ [] =autofocus_speed=

@ ] =lenses= UK _
dragGestureRecognized: can't drag SEQ type node

& | rMessanges




Displaying results in BBQ

EiBB0 v2.0a3

DTD || View/Edit Source DTD | 2
\*ﬂé'\:‘ldll.l_‘t“t" BBQ query %

o A
B o composition obiscr
@ [E) am_object* ¢ E) %ﬂ_olﬂject’r
P § EanD
Lol ARD - - -

E E) AID__amica_identifier & [E]) AID__ amico_identifier
o [E) OTY__ ohject_type” & [E) 0Tv__ohject_type*
@ [E] OPP__ ohject_parts_pieces® : @ [E) OFF__ohject_parts_pieces™
© [E) CLG_classification™ : & () CLG_classification™
£ [l ATG ahinet bilo noao. i @ [(E) OTG_ohject_title_narmea+

55 I@ hittp: A v npaci. edu/DICE AARMICO /D emosamico-integrated.:
XML answer

J File Edit “iew Favortes Toolz Help

OTG+. CRG*.CRT:

=7?xml version="1.0" 7= * RIG.RIL=XID:

i — dOCU ment e _E_ic:-ll—EN':?ﬁ;': Creator Related Images
- =rmy_ohjects The Battl
=my_title=The Battle between the Israels hei‘:aweaen ihe
the Amaleki_tegq’my_tltle; AGO_ 957143 Painting Israelites and ! unknown S e asanlE
=my_type=Painting=,/my_type= the Amalekites .
=my_img=AG0_ . 95-143. TIF</rny_img>
=/mvy_ohject=
=my_ohject=
=my_title=Dynamism of a Dog on a
Leash-</my_title= :
e:rn\,r_tvpef:>Pvaﬁnting,foilaz,-’mv_tvpe:> feie e ——

; . . Mummy Case Intermediate

e:m\,r_lrr_lg:>AKAG.1964.16.tlf<,-’mv_|mg:> Al 1910258 of = o Period, AIC E1S251.TIF
=j/my_object= = ’ Paankhenamun “S¥°H37: Dyhasty 22,
=rmy_obhjects (oreferred) c. 945 - 715 Al E31636.TIF
=my_title=5Still Life vwith Evrer, Yessels and B.C.

Pomegranate</my_title=
<my_type=Paintings <,/my_type=
=my_ima=JPGM.00052502.TIF<,/Tnv_ima=

=/mv_ohject=
=my_object= - ]
a:\jlin_\,r tJitIe:>The Jack Pine=/mv_title= . . Dynamism of a Gizcoma )
— - — AKAG. 1964116 Paintingsoy Dog on a Leash 8alla, Italian, 1912
=my_type=Painting=,/my_type=

i
] |_|T§'|_|Q Internet |@ l_l_ £ In

i StartI cyghus. bat I E WinEdit - D'efault I @ https:.n".-’inlerlib.sdsc.edu:S...I @ http:.-".-"www.npaci.edu.-’Dl...lI @ BBA v2 0a3 Lg(fjé_?_loﬁ 423 P
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