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Minor 
changes can have 

Major  impact
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EDC

Lab
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SDTM ADAM TLFs
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Traceability  
 could be the answer



Traceability

Introduction
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Demography Subject
Level

Demography

Adverse 
Events

Laboratory

All data changed? All outputs changed?



Compare 
instead of follow-up



Comparison

Introduction
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Demography Subject
Level

Demography

Adverse 
Events

Laboratory

Compare final 
deliverables



Comparison

Introduction
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Types Documents:
- Tables (Section 8)
- Listings (Section 10)
- Single RTFs
- SAPs
- Narratives
- Specifications
- …

Areas:
- Tables
- Texts
- Figures

Exclusion:
- Document header/footer
- Standard table footer 

(idfoot)



Text Compare
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Did document texts change?



Text Compare

/// Let’s Compare Them All – TFL Comparisons /// Katja Glaß /// November 202312

Ø Typically we expect no / minimal changes

Ø Quick full compare



Text Compare
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Ø Read in Word Documents into SAS datasets*

*Let's get Groovy - Word and PDF
 processing in SAS,
 PHUSE EU Connect 2022

https://phuse.s3.eu-central-1.amazonaws.com/Archive/2022/Connect/EU/Belfast/PAP_SM04.pdf
https://phuse.s3.eu-central-1.amazonaws.com/Archive/2022/Connect/EU/Belfast/PAP_SM04.pdf


Process

Text Compare
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Ø Read in documents to SAS

Ø Replace timestamps

Ø Use simple PROC COMPARE

Ø Print information to log



Summary

Text Compare
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Ø Sometimes difficult to see where exactly the change was

Ø When too many changes are available, result could be too big

Ø Super fast -> 41 seconds for 80MB, ~8.500 pages
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What has changed?

Track Changes
Compare



Track Changes Compare
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Ø Changes available, want to see them



Process

Track Changes Compare
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Ø Utilize VBA

Ø Use Java Options

Ø We use commercial Java library “Aspose for Word”

Ø Read in documents

Ø Create “track-changes” outputs (if differences available)

Ø Print summary in log where changes are available

Ø Optionally: remove timestamps and similar before compare



Summary

Track Changes Compare
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Ø Nice change view

Ø Review of complete document

Ø Too many/difficult changes could result in “all changed”

Ø Issues with “big” files

Ø Fast
Ø 80MB, ~8.500 pages -> out of memory

Ø 30MB, 990 pages -> 2:14 minutes 

Ø More for “tables”, not for “listings”



Detailed Table 
Compare
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Did tables change?



Detailed Table Compare
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Ø Table title changed

Ø New or deleted tables

Ø New or deleted rows in a table

Ø New or deleted columns in a table

Ø Changes in single table cells

Ø Changes in the footer (excluding identifier)

Ø Track changes output with comments



Processing

Detailed Table Compare
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Ø Read in all tables from old / new

Ø Match them up, if they do not match

Ø Similarity investigation -> title changed

Ø Otherwise   -> added / deleted

Ø Check for row counts

Ø Added / deleted row

Ø Check for column headers

Ø Added / deleted column

Ø Check cell content

Ø …



Examples

Detailed Table Compare
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Deleted Table, comment at TOC

Removed Rows

Deleted Column



Summary

Track Changes Compare
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Ø Detailed overview of changes

Ø Review of complete document

Ø Track complex changes

Ø Fast

Ø 30MB, 990 pages -> 2:09 minutes 

Ø Only compares tables, not other content, for example section headings



Image Compare
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Did images change?



Image Compare
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Image Compare
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Pre-requisite:
Ø Same size, color, file format

Algorithm:

Ø Compare each pixel

Ø All equal
Ø Differences

Ø Show differences in picture
Ø Show number of pixel differences in log

Ø Show warning in log



Image Compare
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BufferedImage oldImage = ImageIO.read(oldFile);
BufferedImage newImage = ImageIO.read(newFile);

int pixelDiff = 0;
if (oldImage.getWidth() == newImage.getWidth() && 

oldImage.getHeight() == newImage.getHeight()) {
for (int x = 0; x < oldImage.getWidth(); x++) {

for (int y = 0; y < oldImage.getHeight(); y++) {
if (oldImage.getRGB(x, y) != newImage.getRGB(x, y)) {

pixelDiff++;                            
newImage.setRGB(x, y, RED_COLOR);

}
}

}
}

Implementation in Java:

SAS macro available in Paper



Image Compare
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Image Compare
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WARNING: 8225 
changes found



Extras

Image Compare
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Ignore the „bottom“ part, for example for date/time stamps
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Considerations



Considerations
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One size fits all?



Considerations
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No!



Considerations
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Ø What is the scope?

Ø What do you want to know?

Ø Know your use-cases

Ø Provide solutions for this

Types Documents:
- Tables (Section 8)
- Listings (Section 10)
- Single RTFs
- SAPs
- Narratives
- Specifications
- …



Summary
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Summary
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Traceability is good Comparison is better

*4 changes added



Summary
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Comparison Scope

Ø Log-Messages

Ø Dataset Summary

Ø Compare visualization



Summary
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Implementation Options

Ø Compare Images

Ø Simple Text Comparison

Ø Track-Changes Comparison

Ø Special Consideration Comparison



Summary
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EDC

Lab

…

SDTM ADAM TLFs

Detect changes safely!
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Thank you!

Katja Glaß

Katja.Glass@bayer.com


