
 Data Ware. with Min. Tech. (MSBTE-Sem 6- Comp) 1 Table of Contents 

 

INDEX 

UNIT I 

Chapter 1 : Introduction to Data Warehousing 1-1 to 1-21 

Syllabus : Data warehousing , Difference between Operational Database system and Data warehouse, Need for data warehousing,  

A Multi-tiered Architecture of data warehousing, Data warehouse Models : Enterprise Warehouse, Data Mart, and Virtual Warehouse, 

Extraction, Transformation and Loading, Metadata Repository, Benefits of Data warehousing. 

1.1 Data Warehousing, Difference Between Operational Database System and Data  Warehouse......................................................... 1-1 

1.1.1 Data Warehouse .................................................................................................................................................................. 1-1 

1.1.2 Features of a Data Warehouse ............................................................................................................................................ 1-1 

1.1.3 Increasing Demand for Strategic Information ...................................................................................................................... 1-3 

1.1.4 Why are Operational Systems not Suitable for Providing Strategic Information? ................................................................ 1-3 

1.1.5 Differences between the Traditional Operational Systems and the Newer Informational Systems that Need to be Built ... 1-3 

1.1.6 Operational v/s Decisional Support System ......................................................................................................................... 1-4 

1.2 Need For Data Warehousing ............................................................................................................................................................... 1-4 

1.2.1 Failures of Past Decision Support Systems ......................................................................................................................... 1-4 

1.2.2 Benefits of Data Warehousing ............................................................................................................................................. 1-5 

1.3 Data Warehouse Architecture .............................................................................................................................................................. 1-5 

1.3.1 Different Types of Architecture ............................................................................................................................................. 1-8 

1.3.1.1 Three Tier/ Multi-tier Data Warehouse Architecture ............................................................................................................ 1-8 

1.4 Data Warehouse Models : Enterprise Warehouse, Data Mart and Virtual Warehouse ....................................................................... 1-9 

1.4.1 Enterprise Warehouse ......................................................................................................................................................... 1-9 

1.4.2 Data Mart .............................................................................................................................................................................. 1-9 

1.4.3 Virtual Warehouse .............................................................................................................................................................. 1-10 

1.5 Extraction, Transformation and Loading ............................................................................................................................................ 1-10 

1.5.1 Data Extraction ................................................................................................................................................................... 1-11 

1.5.1.1 Identification of Data Sources ............................................................................................................................................ 1-11 

1.5.1.2 Data in Operational systems .............................................................................................................................................. 1-12 

1.5.1.3 Immediate Data Extraction ................................................................................................................................................. 1-13 

1.5.1.4 Deferred Data Extraction .................................................................................................................................................... 1-14 

1.5.2 Data Transformation : Tasks Involved in Data Transformation .......................................................................................... 1-15 

1.5.2.1 The Set of Basic Tasks are ................................................................................................................................................ 1-16 

1.5.2.2 Data Integration and Consolidation .................................................................................................................................... 1-16 

1.5.3 Data Loading : Techniques of Data Loading ...................................................................................................................... 1-16 

1.5.3.1 Loading the Dimension Tables ........................................................................................................................................... 1-17 

1.5.3.2 Loading the Fact tables: History and Incremental Loads ................................................................................................... 1-18 

1.6 Metadata Repository .......................................................................................................................................................................... 1-18 

1.6.1 Role of Metadata ................................................................................................................................................................ 1-18 

1.6.2 Describe Metadata of a Book Store ................................................................................................................................... 1-18 

1.6.3 Classification of Metadata or Types of Metadata in Data Warehouse ............................................................................... 1-19 

1.6.4 How can Data Warehousing Metadata be Managed ? ...................................................................................................... 1-20 

 

 



 Data Ware. with Min. Tech. (MSBTE-Sem 6- Comp) 2 Table of Contents 

 

UNIT II 

Chapter 2 : Data Warehouse Modeling and Online Analytical Processing I 2-1 to 2-39 

Syllabus : Data warehouse modeling : Data Cube and OLAP, Data Cube : A multidimensional Data Model. Stars, Snowflakes and fact 

Constellations. OLAP : Need of OLAP, OLAP Guidelines, Typical OLAP Operations 

2.1 Data Warehouse Modeling  .................................................................................................................................................................. 2-1 

2.1.1 What is Dimensional Modeling?  .......................................................................................................................................... 2-1 

2.1.2 Difference between Data Warehouse Modeling and Operational Database Modeling  ....................................................... 2-1 

2.1.3 Comparison of Database and Data Warehouse  ................................................................................................................. 2-1 

2.1.4 Dimensional Model v/s ER Model  ....................................................................................................................................... 2-2 

2.1.5 Why ER is Not Suitable for Data Warehouses?  .................................................................................................................. 2-3 

2.1.6 Features of a Good Dimensional Model  .............................................................................................................................. 2-3 

2.2 Data Cube and OLAP  .......................................................................................................................................................................... 2-3 

2.2.1 OLTP V/s OLAP  .................................................................................................................................................................. 2-4 

2.3 Data Cube : A Multidimensional Data Model  ...................................................................................................................................... 2-5 

2.3.1 Data Cube or Hypercube  .................................................................................................................................................... 2-5 

2.4 The Star Schema  ................................................................................................................................................................................ 2-8 

2.4.1 Keys in the Data Warehouse Schema : Primary Keys, Surrogate Keys & Foreign Keys  ................................................... 2-9 

2.5 The Snowflake Schema  ...................................................................................................................................................................... 2-9 

2.5.1 Differentiate between Star Schema and Snowflake Schema  ........................................................................................... 2-10 

2.5.2 Steps of Designing a Dimensional Model  ......................................................................................................................... 2-10 

2.6 Fact Constellation Schema or Families of Star  ................................................................................................................................. 2-11 

2.7 Fact Tables and Dimension Tables  ................................................................................................................................................... 2-12 

2.8 Factless Fact Table  ........................................................................................................................................................................... 2-13 

2.9 How Does a Query Execute ( DMQL) ?  ............................................................................................................................................ 2-14 

2.10 Updates to Dimension Tables  ........................................................................................................................................................... 2-16 

2.10.1 Slowly Changing Dimensions  ............................................................................................................................................ 2-17 

2.10.1.1 Type 1 Changes  ................................................................................................................................................................ 2-17 

2.10.1.2 Type 2 Changes  ................................................................................................................................................................ 2-18 

2.10.1.3 Type 3 Changes  ................................................................................................................................................................ 2-18 

2.10.2 Large Dimension Tables  ................................................................................................................................................... 2-19 

2.10.3 Rapidly Changing or Large Slowly Changing Dimensions  ................................................................................................ 2-19 

2.10.4 Junk Dimensions  ............................................................................................................................................................... 2-20 

2.11 OLAP : Need of OLAP and OLAP Guidelines  ................................................................................................................................... 2-21 

2.11.1 Need for Online Analytical Processing  .............................................................................................................................. 2-21 

2.11.2 Typical OLAP Operations  .................................................................................................................................................. 2-21 

2.11.3 Examples of OLAP  ............................................................................................................................................................ 2-25 

2.12 Examples on Star Schema and Snowflake Schema  ......................................................................................................................... 2-28 

 



 Data Ware. with Min. Tech. (MSBTE-Sem 6- Comp) 3 Table of Contents 

 

UNIT III 

Chapter 3 : Data Warehouse Designing and Online Analytical Processing II 3-1 to 3-10 

Syllabus : Data warehouse design and usage, A business Analysis framework for data warehouse design, data warehouse design process, 

Data warehouse usage for information processing. From Online analytical processing to multi-dimensional data mining, Data Warehouse 

Implementation- Efficient Data Cube Computation : 

An Overview, Indexing OLAP Data: Bitmap Index and Join Index, Efficient Processing of OLAP Queries, OLAP Server Architectures : 

ROLAP Versus MOLAP Versus HOLAP 

3.1 Data Warehouse Design and Usage .................................................................................................................................................... 3-1 

3.1.1 A Business Analysis Framework for Data Warehouse Design ............................................................................................ 3-1 

3.1.2 Data Warehouse Design Process ........................................................................................................................................ 3-2 

3.1.3 Data Warehouse Usage for Information Processing ............................................................................................................ 3-3 

3.1.4 From Online Analytical Processing to Multidimensional Data Mining .................................................................................. 3-3 

3.2 Data Warehouse Implementation Efficient Data Cube Computation: An Overview ............................................................................ 3-4 

3.2.1 Partial Materialization : Selected Computation of Cuboids .................................................................................................. 3-5 

3.3 Indexing OLAP Data : Bitmap Index and Join Index ............................................................................................................................ 3-5 

3.3.1 Bitmap Indexing .................................................................................................................................................................... 3-5 

3.3.2 Join Indexing ........................................................................................................................................................................ 3-6 

3.4 Efficient Processing of OLAP Queries ................................................................................................................................................. 3-7 

3.5 OLAP Server Architecture : ROLAP Versus MOLAP Versus HOLAP ................................................................................................. 3-7 

3.5.1 MOLAP ................................................................................................................................................................................. 3-8 

3.5.2 ROLAP ................................................................................................................................................................................. 3-8 

3.5.3 HOLAP ................................................................................................................................................................................. 3-9 

3.5.4 DOLAP ............................................................................................................................................................................... 3-10 

UNIT IV 

Chapter 4 : Introduction to Data Mining 4-1 to 4-26 

Syllabus : Introduction to Data Mining : Mining steps in the process of knowledge discovery of Database(KDD), What kind of data can be 

mined ? Major issues in data mining, Data Objects and Attribute types, Data Preprocessing : Why preprocess the data? Major tasks in Data 

preprocessing, Data Cleaning : Missing values, Noisy data, data cleaning as a process. 

4.1 What is Data Mining? ........................................................................................................................................................................... 4-1 

4.2 Knowledge Discovery in Database (KDD) ........................................................................................................................................... 4-2 

4.2.1 Architecture of a Typical Data Mining System ..................................................................................................................... 4-3 

4.3 What Kind of Data can be Mined? ....................................................................................................................................................... 4-4 

4.3.1 Data Mining Functionality ..................................................................................................................................................... 4-5 

4.4 Major Issues in Data Mining ................................................................................................................................................................. 4-6 

4.4.1  Applications of Data Mining .................................................................................................................................................. 4-7 

4.5 Data Objects and Attributes Types ...................................................................................................................................................... 4-7 

4.6 Data Processing ................................................................................................................................................................................... 4-9 

4.7 Form of Data Pre-processing ............................................................................................................................................................... 4-9 

4.7.1 Why Pre-processing is Required? ........................................................................................................................................ 4-9 

4.7.2 Different Forms of Data Pre-processing ............................................................................................................................. 4-10 

4.8 Data Cleaning : As a process ............................................................................................................................................................. 4-10 



 Data Ware. with Min. Tech. (MSBTE-Sem 6- Comp) 4 Table of Contents 

 

4.8.1 Reasons for “Dirty” Data .................................................................................................................................................... 4-10 

4.8.2 Why Data Cleaning or Cleansing is Required? .................................................................................................................. 4-10 

4.8.3 Missing Values ................................................................................................................................................................... 4-11 

4.8.4 Noisy Data .......................................................................................................................................................................... 4-12 

4.8.4.1 How to Handle Noisy Data? ............................................................................................................................................... 4-13 

4.8.5 Inconsistent Data ................................................................................................................................................................ 4-15 

4.9 Data Integration .................................................................................................................................................................................. 4-16 

4.9.1 Introduction to Data Integration .......................................................................................................................................... 4-16 

4.9.1.1 Entity Identification Problem ............................................................................................................................................... 4-16 

4.9.1.2 Redundancy and Correlation Analysis ............................................................................................................................... 4-16 

4.9.1.3 Tuple Duplication ................................................................................................................................................................ 4-17 

4.9.1.4 Data Value Conflict Detection and Resolution ................................................................................................................... 4-18 

4.10 Data Reduction ................................................................................................................................................................................... 4-18 

4.10.1 Need for Data Reduction .................................................................................................................................................... 4-18 

4.10.2 Data Reduction Technique ................................................................................................................................................. 4-19 

4.10.2.1 Data Cube Aggregation ...................................................................................................................................................... 4-19 

4.10.2.2  Dimensionality Reduction ................................................................................................................................................... 4-19 

4.10.2.3  Data Compression .............................................................................................................................................................. 4-20 

4.10.2.4  Numerosity Reduction ........................................................................................................................................................ 4-21 

4.11 Data Transformation and Data Discretization .................................................................................................................................... 4-23 

4.11.1  Data Transformation........................................................................................................................................................... 4-23 

4.11.2  Data Discretization ............................................................................................................................................................. 4-24 

4.11.3  Data Transformation by Normalization ............................................................................................................................... 4-24 

4.11.4  Discretization by Binning .................................................................................................................................................... 4-25 

4.11.5 Discretization by Histogram Analysis ................................................................................................................................. 4-25 

4.11.6  Concept Hierarchies ........................................................................................................................................................... 4-25 

UNIT V 

Chapter 5 : Mining Frequent Patterns and Cluster Analysis 5-1 to 5-53 

Syllabus : Mining frequent patterns : Basic concepts : Market basket analysis, frequent itemsets, closed itemsets and association rules 

Frequent itemsets mining methods : The apriori algorithm, finding frequent itemsets using candidate generation Generating association 

rules from frequent itemsets, What is cluster analysis? Requirements for cluster analysis, Overview of Basic clustering methods, General 

applications of clustering. 

5.1 Market Basket Analysis ........................................................................................................................................................................ 5-1 

5.1.1 What is Market Basket Analysis? ......................................................................................................................................................... 5-1 

5.1.2 How is it used? ..................................................................................................................................................................................... 5-1 

5.1.3 Applications of Market Basket Analysis ............................................................................................................................................... 5-2 

5.2 Frequent Itemsets, Closed Itemsets and Association Rules ................................................................................................................ 5-2 

5.2.1 Frequent Itemsets ................................................................................................................................................................................ 5-2 

5.2.2 Closed Itemsets .................................................................................................................................................................................... 5-2 

5.2.3 Association Rules ................................................................................................................................................................................. 5-3 

5.2.3.1 Large Itemsets ...................................................................................................................................................................................... 5-4 

5.3 Efficient and Scalable Frequent Itemset Mining Methods .................................................................................................................... 5-4 



 Data Ware. with Min. Tech. (MSBTE-Sem 6- Comp) 5 Table of Contents 

 

5.3.1 Apriori Algorithm for Finding Frequent Itemsets using Candidate Generation .................................................................................... 5-4 

5.3.2 Advantages and Disadvantages of Apriori Algorithm ........................................................................................................................... 5-6 

5.3.3 Solved Examples on Apriori Algorithm ................................................................................................................................................. 5-6 

5.3.4 Improving the Efficiency of Apriori ...................................................................................................................................................... 5-22 

5.4 Pattern Growth Approach for Mining Frequent Itemsets (FP-Growth) ............................................................................................... 5-23 

5.4.1 Definition of FP-Tree .......................................................................................................................................................................... 5-23 

5.4.2 FP-Tree Algorithm .............................................................................................................................................................................. 5-23 

5.4.3 FP-Tree Size ...................................................................................................................................................................................... 5-24 

5.4.4 Examples on FP Tree ......................................................................................................................................................................... 5-24 

5.4.5 Mining Frequent Patterns from FP Tree ............................................................................................................................................. 5-28 

5.4.6 Benefits of the FP-Tree Structure ...................................................................................................................................................... 5-33 

5.5 What is Clustering? ............................................................................................................................................................................ 5-33 

5.5.1 Requirements for Cluster Analysis ..................................................................................................................................................... 5-34 

5.5.2 Overview of Basic Clustering Method ................................................................................................................................................ 5-34 

5.5.3 General Applications of Clustering ..................................................................................................................................................... 5-35 

5.5.4 Distance Measures ............................................................................................................................................................................. 5-35 

5.6 Partitioning Methods of Clustering ..................................................................................................................................................... 5-36 

5.6.1   K-means Clustering : (Centroid Based Technique) ........................................................................................................................... 5-36 

5.6.2 K-Medoids (Representative Object-based Technique) ...................................................................................................................... 5-49 

 

��� 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


