Table of Contents

Chapter 1: Introduction .....................ccooi e, 1
Chapter 2: XML BaSICS ..uiurararararararmsminsssnissssssssssssasasasasasasasasanass 3
2.1 Brief HISTOrY ...ooooeieeeee e 4
2.2 SGML, HTML @nd XML ......coooiiiiiiiiiee e 5
2.3 Life before XML and the motivations for XML .............c.c...... 10
2.4 XML development goals and Advantages of XML .................. 12
2.5 XML characteristiCs .........ccooeriiiiiiieee s 19
2.6 XML usage and Applications ...........cccccevviieiiiiie e 22
2.7 XML syntax fundamentals and XML syntax Rules ................. 24
2.8  Use of Elements VS Attributes ...........cccoeniniiiii 32
2.9  Well-Formed Documents and Valid Documents .................... 33
Chapter 3: XML Data Modeling ...............cccco i 34
3.1 XML Data Modeling BasiCs .........cccoceeviiieeiiiieeceiiee e 35
3.2  Modeling XML documents using DTD ..........ccccceevvvieeeicineneenn, 36
3.3 Modeling XML documents using XML Schema ....................... 54
3.4  Comparison between the two approaches of modeling ........ 65
Chapter 4: XML and Database Interoperability .................................. 67
4.1  Comparing XML to Database ..........cccccevviereiiiiee i 68
4.2  Why use @ database? .........cccooeeiiiiee i 70
4.3  Data versus dOCUMENLS .........ccceriueriiiieinie e 71
4.3.1 Data centric doCUMENL 'S .......coevieriiiieiiee e 71
4.3.2 Document centric dOCUMENLS ........ccceveiiiiiiiiiiieeriee s 74
4.3.3 How to choose the kind of database? .............ccccceeens 75
4.4  Comparison between XML and relational Database concepts .. 75
4.4.1 Structuring and typing mechanisms .............cccccoecvveeeenn. 75
4.4.2 Null values and default values .............cccoooeeiiiiinnninn. 77
4.4.3 TdentifiCation ..........ccceiiieiienie e 79

4.4.4 Relationships ..o 80



4.5

4.6

4.7

4.8

Q4.5 O O e et 81

Storing and retrieving XML data ..........c.cocoeeeiiiee i 82
4.5.1 Mapping document schema to database schema .......... 83
4.5.1.1 Table based mapping ......ccccccecvvveiiiieeeiiieeens 83
4.5.1.2 Object relational mapping .........cccccccveevineenns 84
4.5.2 Generating DTD from relational schema and vice versa 87
Storing and retrieving documents ...........ccccceeieeiiieniin e o 90
4.6.1 Storing documents in the file system .........ccccccoeviieeis 90
4.6.2 Storing documents in BLOBS ..........cccccoiiieenieenieeeee e 90
Graph representation approach for storing XML documents using
RDBS ..ottt 91
4.7.1 Mapping €dgES ......cccccuiiiiiiiriie e 92
4.7.1.1 Edge approach .........cccccceeiiiieeiiiiee e 92
4.7.1.2  Binary approach .........cccccceeeviiiiniieie e 93
4.7.1.3 Universal table ..........ccccooiiiiiiin 94
4.7.2 Mapping ValUES .........cccceeiiiiee ettt 94
4.7.2.1 Separate value table ...........c. ccooeeiiiiiiiinn, 95
4.7.2.2  InliNING .oovveiieiies e 95
4.7.3 Problem and SOIUtiON ...........cccueiiiiiiiin e 95
Native XML databases ...........cocooiiiiiieee 96
4.8.1 What is native XML Database ..........cccccovevriiiieininiienin, 97
4.8.2 Native XML Database architecture ...........ccccoeoveriiiinnnenn. 98
4.8.2.1 Text based native XML databases ..................... 98
4.8.2.2 Model based native XML databases ................. 99
4.8.3 Features of native XML databases ...........cccccceveriinnennnns 100
4.8.3.1 Documents Collection .........cccceeeerierrierennennn. 100
4.8.3.2 Query [anguages ..........cccceeviiiieiiiiee i 101
4.8.3.3 Updates and deletes .........cccccoeevreeeeiiiiinnnnnnn. 101
4.8.3.4 Transaction, locking and concurrency ............. 101

4.8.3.5 Application programming interfaces ................ 102



4.8.3.6  Round tripping ......cccccoiiiiiiiiee e 102

4.8.3.7 Remote data ........cccoovviiiiiiiiii s 103

4.8.3.8  INAEXES ..coreeiiiiiiiie e 104

4.8.3.9 External entity storage .......cccccceevveeeiiieeennen. 104

Chapter 5: Migrating an existing relational datato XML .................... 105
5.1 The standard approach for migrating an existing relational data to

XML et a e e e e e e a e e e e e e e e e e aaa 106

5.2  Relational Database Metadata ..........cccccceviiiiiiiniieneeee 131

5.3  Enhanced approach for migrating an existing relational data to XML

using relational schema metadata and XML Schema ................. 134

Chapter 6: Conclusion and Future Work .................ccccoooiiie e 144
REFEIEINCES ...........oiieiiii e 148



	Chapter 2: XML Basics ….…………………………………………………. 3


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


