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Excel Manipulation Methods

1. Relies on two facts about XLSX formats
• Worksheets and workbooks are built out of XML files

• XLSX files are also technically .zip files

2. XML files can be read into SAS and written out by SAS

3. .zip files can also be read into SAS and written to by SAS



XLSX as .ZIP file

data _null_;

rc=rename('test.xlsx', 'test.zip','file');

run; 



XLSX as XML files

1. “Three” important XML files

• Styles: contains font and other style elements in workbook

• Workbook: workbook global options

• SheetN: one XML for each worksheet containing data



Importing the XLSX XML Files

filename inZip zip 'test.xlsx';

data sheet1;

infile inzip("xl/worksheets/sheet1.xml") truncover;

input code $10000. ;

run; 



Password Protection

1. Microsoft Excel has three levels of password protecting
1. Worksheets

2. Workbook

3. Entire file

2. SAS Excel destination includes option to “protect worksheets”
• This does not include option to add a password

3. Presentation will include methods to add password protecting to levels 1 and 2
• Level three fundamentally changes structure of XLSX



ODS Excel Option

ods excel file='test.xlsx' options(protect_worksheet='on');

proc print data=sashelp.class;

run;

ods excel close;



Generate a Password Hash

1. Passwords are encrypted within XML

2. Unknown how to convert text into this encryption

3. Manually add password that I want to random file, then pull it from the XML

Phuse2026



Inject Password into XML

…Previous import code here

if find(code,"<sheetProtection","i")>0 then do;

start=find(code,'/>','i',find(code,'<sheetProtection','i’)); **find end tag for sheetProtection;

code=catx(' ',substr(code,1,start-1),

Hash code from earlier

substr(code,start));

end;

drop start;

run; 

***Write modified XML code back to file;

data _null_;

set sheet1;

file inzip("xl/worksheets/sheet1.xml");

put code;

run; 



Worksheet is now Password Protected



Password Protection

1. Room for more efficient coding

2. Code for level 2 is similar and is included in the paper

3. Example in paper for unlocking specific columns for editing

4. Level 3 changes the structure of the XLSX file and couldn’t open in XML 
viewer for testing



Concatenating Worksheets into One

1. Printing tables to the Excel destination is memory intensive

2. Longer/wider tables with style modifications can easily run out of available memory 
and throw an error preventing printing

3. One solution is to split table into multiple worksheets

• Memory limits apply to each worksheet separately

4. Returning output to the intended single worksheet is tedious and manual effort

5. XML can be modified to automatically concatenate worksheets while preserving style 
modifications



Example Output

1. Created with the REPORT procedure (code is in paper)

2. Sets up column widths, frozen spanned headers, merged cells, alternating shading, 
traffic highlighting and bold lines for visualizing

3. Created from SASHELP.CARS for simplicity

4. One Sheet for each ORIGIN (Asia, Europe, USA)

5. Goal is to recombined three sheets back together while preserving the style 
elements



Why not Use the XLSX Libname?

1. XLSX engine in the libname statement allows worksheets to be set on top of 
each other in a data step set statement

2. Doing so eliminates all formatting and style settings in the workbook

3. XLSX does not allow deleting worksheets to clean up after combining (at 
least in Linux)



XML Approach

1. Separate each worksheet XML file into a header, body and footer section

2. Keep the header and footer from worksheet one and concatenate the body sections from 
all worksheets in between

• Keeps the style and protection settings intact

3. Update any cell references with corrected row numbers after concatenating

4. Delete concatenated worksheets out of the workbook

5. Update any meta information needed



Header Section

1. Every row from start until 
<sheetData> tag

2. worksheet meta information, column 
widths, frozen headers, zoom and 
other information



Body Section

1. Contains the information in the cells 
of the worksheet (including headers)

2. Numeric values can be seen 
between the <v> tags

3. Character strings are stored in 
another XML and referenced

4. r= tag refers to the cell reference

• This will need to be updated when 
combined



Footer Section

1. Contains the closing information for 
the cells, password protection, 
merged cells, and page setup

2. Merged Cell section contains any 
spanning headers or vertically 
merged rows (SPANROWS)

• Cell references will need to be 
updated when combined

• Merged cells from other worksheets 
will need to be collected and added 
between <mergeCells> tags



Extraction code

1. Extensive code is displayed within the paper

• Data steps with retain statements to output to correct datasets (e.g. __ws1_header)

2. Regular expressions used to extract and update row/column references

if find(code,'row r=','i') then 

row=input(prxchange('s/.+row r="(\d+)".+/$1/',-1,code),??best.);

else if find(code,'/row','i')=0 then 

column=prxchange('s/.+r="([a-zA-Z]+)\d+".+/$1/',-1,code);

code=prxchange('s/r="'||strip(catt(column,row))||

'"/r="'||strip(catt(column,row+&lastRow.-&headerRows))||'"/',-1,code);



Combine Worksheets

WS1 Header

Footer

WS1 Body

WS2 Body

WS3 Body

WS2 Merged Cells

WS1 Footer up to 
</mergedCells>

WS3 Merged Cells

WS1 Footer post 
</mergedCells>



Delete Worksheets

1. Assign specific filenames for each worksheet to be deleted and then use the FEXIST 
function to delete the XML

2. Update the WORKBOOK XML to remove the references to these worksheets

%do i=2 %to &nsheets;

filename inzip&i zip "&infile" 

member="xl/worksheets/sheet&i..xml";

data _null_;

x=fexist("inzip&i");

if x then do;

rc=fdelete("inzip&i");

end;

run;

filename inzip&i clear;

%end; 

data __workbook;

infile inzip("xl/workbook.xml") truncover;

input code $10000. ;

if find(code,'sheet name=','i') and find(code,'sheetId="1"','i')=0 then delete;

run;

data _null_;

set __workbook;

file inzip("xl/workbook.xml");

put code;

run;



Final Product

1. Updated workbook now contains all three worksheets’ data 
concatenated into the first worksheet

2. All style modifications and settings have been preserved

3. Concatenated worksheets have been deleted



Conclusion

1. Programmatically modifying the XML of an XLSX document opens more routes than normally 
available to SAS Programming for creative solutions

2. Requires study of the XML tags and how the different XML documents relate and communicate 
with each other behind the XLSX

3. Other potential additions such as adding GROUPING to tables
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