
Contents 
 

Acknowledgments   xi 

Chapter 1     Introduction to Indexes   1 
The Index Concept   2 
The Index as a SAS Performance Tool   2 
Types of SAS Applications That May Benefit from Indexes   4 
How SAS Indexes Are Structured   4 
Types of SAS Indexes   9 
When Indexes Are Used   11 
Estimating the Size of an Index   12 
Summary   15 

Chapter 2     Index Considerations for SAS Data Sets   17 
Introduction   17 
Size of the Subset and Size of the SAS Data Set   18 
Frequency of Use   20 
Variability of the Data   22 
Summary   23 

Chapter 3     Index Variable Selection Considerations   25 
Introduction   25 
Variables Used Most Often to Subset the Data   27 
Proposed Index Key Variable Discriminant   28 
A SAS Data Set Sorted into Ascending Order of the Proposed Index  
Variable   30 
Summary   33 
 



iv   Contents 
 

Chapter 4     Index Centiles   39 
Introduction   40 
Specifying the UPDATECENTILES Option for a New Index   42 
Resetting the Value of UPDATECENTILES for an Existing Index   45 
How to Refresh Centiles   47 
How to Review Centiles   48 
Summary   51 

Chapter 5     Index-Related Options   53 
Introduction   54 
DATA Step and Procedure Options   54 
System Options   63 
Summary   71 

Chapter 6     Identifying Index Characteristics   73 
Introduction   74 
What to Look for in the CONTENTS Procedure   74 
What to Look for in the SAS Windowing Environment Session   82 
What to Look for on Your Operating System   87 
Summary  90 

Chapter 7     Creating Indexes with the INDEX Data Set Option   91 
Introduction   92 
General Format of the INDEX Data Set Option   93 
Example 7.1:  Creating a Simple SAS Index in a DATA Step   95 
Example 7.2:  Creating Multiple Simple SAS Indexes in a DATA  
                        Step   96 
Example 7.3:  Creating a Composite SAS Index in a DATA Step   98 
Example 7.4:  Creating Multiple Composite SAS Indexes in a DATA     
                        Step   99 
Example 7.5:  Creating a Simple Index in a SAS Procedure   101 
Example 7.6:  Creating a Composite Index in a SAS Procedure   102 
Example 7.7:  Creating Simple and Composite SAS Indexes in a SAS  
                        Procedure   104 
Summary   106 



Contents   v 
 

Chapter 8     Creating Indexes with the DATASETS Procedure   107 
Introduction   108 
General Format of DATASETS Procedure Code   109 
Example 8.1:  Creating a Simple SAS Index   110 
Example 8.2:  Creating Multiple Simple SAS Indexes   112 
Example 8.3:  Creating a Composite SAS Index   114 
Example 8.4:  Creating Multiple Composite SAS Indexes   115 
Summary   117 

Chapter 9     Creating Indexes with the SQL Procedure   119 
Introduction   120 
General Format of SQL Procedure Code   120 
Flexibility of Using the SQL Procedure to Create Indexes   121 
Example 9.1:  Creating a Simple Index for an Existing  
   SAS Table   122 
Example 9.2:  Creating a Simple Index for a New SAS Table   123 
Example 9.3:  Creating Multiple Simple Indexes for an Existing SAS  
   Table   124 
Example 9.4:  Creating a Composite Index for an Existing  
   SAS Table   125 
Example 9.5:  Creating a Composite Index for a New  
                        SAS Table   127 
Example 9.6:  Creating Multiple Composite Indexes for an Existing  
   SAS Table   128 
Summary   129 

Chapter 10   Using Indexes with a WHERE Expression   131 
Introduction   132 
Rules for SAS Using a Simple Index   134 
Rules for SAS Using Compound Index Optimization   136 
Example 10.1:  Using a WHERE Expression in a DATA Step with a  
   Simple Index   138 
Example 10.2:  Using a WHERE Expression in a DATA Step with a  
   Composite Index   139 



vi   Contents 
 

Example 10.3:  Using a WHERE Expression in a PROC Step with a  
   Simple Index   140 
Example 10.4:  Using a WHERE Expression in a PROC Step with a  
   Composite Index   141 
Example 10.5:  Using a WHERE Expression in PROC SQL with a  
   Simple Index   142 
Example 10.6:  Using a WHERE Expression in PROC SQL with a  
   Composite Index   143 
Summary   144 

Chapter 11   Using Indexes with a BY Statement   145 
Introduction   146 
Using an Index Via a BY Statement to Avoid a Sort   148 
Conflicts between the BY Statement and the WHERE  
Expression   151 
Example 11.1:  Using a BY Statement in a DATA Step to Exploit a  
   Simple Index   154 
Example 11.2:  Using a BY Statement in a DATA Step to Exploit a  
   Composite Index   155 
Example 11.3:  Using a BY Statement in a PROC Step to  Exploit a  
   Simple Index   157 
Example 11.4:  Using a BY Statement in a PROC Step to Exploit a  
   Composite Index   158 
Summary   160 

Chapter 12   Using Indexes with the KEY Option on a MODIFY  
                     Statement   161 

Introduction   162 
Determining When There Is a Match   164 
How the Master SAS Data Set Can Be Updated   168 
Working with Duplicate Key Variable Values   175 
Example 12.1:  Unique Index Key Variable Values in Both SAS Data  
   Sets   179 
Example 12.2:  Duplicate Index Key Variable Values in the  
   Transaction SAS Data Set   181 
Example 12.3:  Duplicate Index Key Variable Values in the Master  
   SAS Data Set   184 



Contents   vii 
 

Example 12.4:  Duplicate Index Key Variable Values in Both the  
   Master and the Transaction SAS Data Sets  187 
Summary   192 

Chapter 13   Using Indexes with the KEY Option on a SET  
                     Statement   193 

Introduction   194 
Determining When There Is a Match   196 
Variables Written to the New SAS Data Set   200 
Working with Duplicate Key Variable Values   205 
Example 13.1:  Unique Index Key Variable Values in Both SAS  
   Data Sets   212 
Example 13.2:  Duplicate Index Key Variable Values in  
                          the Transaction SAS Data Set   215 
Example 13.3:  Duplicate Index Key Variable Values in the Master  
   SAS Data Set   218 
Example 13.4:  Duplicate Index Key Variable Values in Both the  
   Master and the Transaction SAS Data Sets   221 
Summary  226 

Chapter 14   Overriding Default Index Usage   227 
Introduction   228 
The IDXNAME Option  228 
The IDXWHERE Option   229 
Example 14.1:  Using the IDXNAME Option in a DATA Step   229 
Example 14.2:  Using the IDXNAME Option in a Procedure   231 
Example 14.3:  Using the IDXWHERE Option in a DATA Step   232 
Example 14.4:  Using the IDXWHERE Option in a Procedure   233 
Example 14.5:  Using the IDXWHERE Option in the SQL  
                          Procedure   235 
Summary   236 

 



viii   Contents 
 

Chapter 15   Preserving Indexes During Data Set  
                     Manipulations   237 

Introduction   238 
Simple Actions That Do Not Compromise Indexes   238 
Preserving Indexes While Using the APPEND Procedure   243 
Preserving Indexes While Using the APPEND Statement in  
PROC DATASETS   245 
Preserving Indexes While Using the COPY Procedure   246 
Preserving Indexes While Using the CPORT and CIMPORT 
Procedures   247 
Preserving Indexes While Using the UPLOAD Procedure   249 
Preserving Indexes While Using the DOWNLOAD Procedure   253 
Summary   257 

Chapter 16   Removing Indexes—Deliberately and  
                     Accidentally   259 

Introduction  260 
Explicitly Removing Indexes   260 
Accidentally Removing Indexes   263 
Summary   275 

Chapter 17   Recovering and Repairing Indexes   277 
Introduction   278 
The DLDMGACTION Option and Missing or Damaged Indexes   278 
Recovering Missing Index Files   280 
Repairing Damaged Index Files   284 
Information about Index Repairs   288 
Summary   290 

Appendix A  CONTENTS Procedure Listing of  
                     INDEXLIB.PRODSALE   291 

Appendix B  CONTENTS Procedure Listing of  
                     INDEXLIB.PRODINDX   293 



Contents   ix 
 

Appendix C  CONTENTS Procedure Listing of  
                     INDEXLIB.PRODCOMP   299 

Appendix D  Estimating the Number of Pages for a SAS 9  
                     Index   303 

References   309 

Index   311 



x   
 

 
 



<<
  /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
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /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 (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /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.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


