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Abstract 
Double programming is highly important and necessary for clinical data analysis. This paper 
aims to introduce several different R functions to validate for clinical data analysis, and batch 
validation for data or output when both R and SAS are used to validate the result in the projects. 
There are often many options for doing something as R is a diverse and flexible statistical 
programming language, and the comparison is no exception. The advantages and 
disadvantages of each comparison function are summarized by examples, the functions with 
logical errors are corrected, and finally create a customed function to batch validation of the 
data or output in a project to check the compare status.  

Introduction 
Statistical analysis of clinical trial data has always been double program, which refers to two 
independent programmers’ programming, and then comparing and validating the results. Its 
importance lies in ensuring the accuracy and reliability of analytical results to eliminate human 
errors and enhance the scientific validity and credibility of data analysis and helps identify and 
rectify discrepancies, thereby minimizing the risk of false conclusions. Therefore, whatever 
tools used to the analysis, it should and must be double programming to ensure the statistical 
quality. As a shared, ideal and popular programming language in recent years, R has great 
strengths in statistical analysis, data wrangling and visualization, and more and more 
programmers in pharmaceutical industry are moving from SAS to R programming. The compare 
procedure in SAS is highly familiar by programmers, in order to help ones to know about 
comparison in R, this paper will list the advantages and disadvantages of each comparison 
function by examples and summary, then create a customed function to batch validation of the 
data or output in a project to check the compare status quickly. 

Function illustration  
Here will be a brief introduction for each function.  

diffdf() in diffdf 

Description: Compares 2 data frames and outputs any differences. 

Usage:  
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Example: 

In order to check easily the difference between to data frames, we dummied two data frames 
by the internal data named Iris in R, as figure 1. 

 

Figure 1 

The returned value is a list by diffdf(), which will be return null when two data frames are exactly 
matched, however, it will return a non-null list when two data frames are unmatched, including 
attributes, the number of difference and detail column difference between two data frames, 
detail information returned as figure 2.   

 

Figure 2 

The warning message above is not a real warning, which only highlight these two data frames 
are unmatched, surpress_warnings = TRUE can avoid this warning in the chatty box, if you 
would not like to this warning message, the other options can be also chosen when necessary.  
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compare_df() in compareDF 

Description: Do a git style comparison between two data frames of similar columnar structure. 

Usage:  

 

Example: 

We mutated rowid variable in two data frames, which is key variable and can identify each 
record uniquely, as figure 3. 

 

Figure 3 

The returned value is a list by compare_df(), which will return nothing, but print an error 
message to highlight the two data frames matched when two data frames are exactly matched, 
we can use tryCatch() to wrap the compare_df() to avoid the error at the time, however, it will 
return a non-null list when two data frames are unmatched. The detail unmatched records can 
be found in the element called ‘comparision_df’ of the returned list as figure 4.  

 

Figure 4 

The most useful information of unmatched records is contained in ‘comparision_df’, the other 
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elements returned can be a reference when check the difference. The options in the function 
can control some detail comparison result when used. 

dfCompare() in dfComapre 

Description: Return data frames for added, changed, and deleted records structure. 

Usage:  

dfCompare(dfOld,dfNew,key) 

Example: 

We filtered some records from two data frames to keep some different records, this is an 
exceptional example, there is only one record merged by the ‘rowid’ variable, as figure 5. 

 

Figure 5 

The returned value is a list by dfCompare() whenever the two data frames are matched or 
unmatched. The two data frames are completely matched when the number of rows each 
element in the list is zero. There will be an error for only one record when the two data frames 
merged by key variables. The statement in the red box creates a matrix when the records are 
more than 1 after merging by key variables, but a vector when only 1 record after merging, so 
it’s necessary to update this function in green box, translate the vector into matrix when only 
one record after merging, as figure 6.  

 

Figure 6 

When using the updated function called comp_update() to compare two data frames, the 
result is as in figure 7. 
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Figure 7 

compareEqual() in compare 

Description: Compare two objects and allow for various minor differences between them. 

Usage:  

 

Example: 

The returned value is a list by compareEqual() whenever the two data frames are matched or 
unmatched, and the result is so simple that we can only know which column is matched or 
unmatched, as figure 8.

 

Figure 8 
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diff_data() in daff 

Description: Find differences with a reference data set. To store the difference for 
documentation purposes using write_diff() or to visualize the difference using render_diff(). 

Usage:  

 

Example: 

The returned value is a list by diff_data() whenever the two data frames are matched or 
unmatched, as figure 9, but the result need to store using write_diff() or to visualize the 
difference using render_diff(), here we use reander_diff() to create an interactive interface, 
witch easy to check the difference, as figure 10. There will be no record when the two data 
frames are completely matched. 

 

Figure 9 
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Figure 10 

diffdfs() in diffdfs 

Description: Returns a data frame describing the modifications required to transform old_df into 
new_df. 

Usage:  

 

Example: 

The returned value is a data frame. The two data frames are completely matched if the row 
number of returned data frame is equal to 0. However, they are unmatched when the number 
of rows is more than 0, as figure 11. 

 



 
 

8 

Figure 11 

compare() in versus 

Description: compare() creates a representation of the differences between two tables, along 
with a shallow copy of the tables. This output is used as the comparison argument when 
exploring the differences further with other versus functions e.g., slice_*() and weave_*(). 

Usage:  

 

Example: 

The returned value is a list whenever the two data frames are matched or unmatched. The two 
data frames are completely matched if the row number of elements (intersection, matched_cols, 
matched_rows) returned data frame are equal to 0 after unnesting, as figure 12.  

 

Figure 12 

We can also use the silice_*(), value_*() and weave_*() functions to translate the list returned 
to the data frames to check the difference, as figure 13. 
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Figure 13 

rCompare() in dataCompareR 

Description: Compare two data frames (or objects coercible to data frames) and produce a 
dataCompareR object containing details of the matching and mismatching elements of the data. 

Usage:  

 

Example: 

The returned value is a list whenever the two data frames are matched or unmatched. We can 
use summary() to check the compare result, which is highly similar with result created by 
compare procedure from SAS, as figure 14. 
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Figure 14 

We can also translate the list returned to the data frames to check and save the difference, as 
figure 15. 

 

Figure 15 

Batch vallidation 

Prepare the reflist 

For reflist, the following columns must be contained in reflist. 

 
pgmname: leading program name 
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filename: output name, must be unique 

tit_CSR: title for each output, must be unique 

Programmer Name: leader programmer name 

Internal Reviewer Name: QC programmer name 

SAS or R: indicate whether the output is validated by SAS or R 

Individual QCprogram 

For individual TLG, QCer should save two permanent data prefixed with ‘v_’ and ‘d_’ whichever 
programming language you choose, dem_demo_r_t as an example as below: 

For SAS: 

 

For R: use save() function to save the two data. 

 

Compare function 

diffdf() function in diffdf package and compare_df() function in compareDF package to compare 
individual TLG. Sample code as below 

 

Batch validation function 

Check the result of the validation of each output simply.  
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Get the information of programs and outputs by leading & QC programmer.  

 

Check the result by the file information completely. 
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Function parameters illustration 

 

Potential error 

R is case-sensitive, please pay attention to the columns’ name when create reflist. 
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