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ABSTRACT 
With the rise of new programming environments come new programming challenges.  This paper illustrates a method 
to convert Microsoft® Excel® worksheets into SAS® data sets, using code that runs in SDD (SAS® Drug 
Development).  SDD is a newer programming environment that provides control and compliance.  SDD has been 
seen as an attractive application to pharmaceutical companies to perform programming tasks while tracking 
modifications and remaining compliant with both regulatory and company standards.  The down side to this new 
environment is that converting data sets that reside in an Excel worksheet is no longer as easy as using PROC 
IMPORT.  As most statisticians know, Excel data rarely comes in a pretty format that can easily be converted into 
other environments, i.e., SAS.  This paper will describe methods to convert Excel worksheets into SAS data sets 
using code that executes in SDD.  Most of the code will be applicable to both SDD and Unix® SAS users since SDD 
executes code on a Unix server.  Solutions will be offered for addressing complications that arise with Excel 
worksheets that are not well-designed for programmatic access.  

INTRODUCTION  
SAS Drug Development (SDD) is designed to provide an environment that supports the execution of SAS code and 
the storage of data that meets the FDA requirements of a controlled environment.  SDD includes a set of several 
servers (Unix, Oracle®, and MS® Windows®) and runs your SAS code on a Unix server.  So, for that code to convert 
an Excel worksheet to a SAS data set, it is necessary to copy the Excel worksheet to a SDD server running the MS 
Windows operating system and run the conversion code there too.  This paper will give code and instructions to 
convert complex Excel files into SAS data sets in SDD.  The SDD Advanced Loader can convert simple Excel 
worksheets to SAS data sets, but it has a limited scope of application because it makes many assumptions about the 
Excel file.  Some of these assumptions are:  1) variable/column names in row one of the worksheet, 2) variable 
values in row two of the worksheet, 3) non-mixed column values, and 4) only one worksheet in a workbook.  We will 
offer solutions to frequent problems incurred by current SDD users when the Excel worksheets do not conform to the 
assumptions made by the Advanced Loader in SDD. 

WHAT DO YOU DO WHEN YOU CAN NOT USE THE SDD ADVANCED LOADER 
Working for a company which has used SDD for the past year, we have become quite familiar with the differences in 
the SDD environment as compared to an environment consisting of PC SAS and mainframe SAS.  For us, one of the 
problematic differences has been converting complicated Excel worksheets into SDD data sets, without first using 
desktop PC SAS.  This paper is designed to address issues that exist when converting Excel worksheets with 
unusual variable names, unusual variable values, unusual worksheet titles, and with multiple data sets within one 
worksheet.  Now, before we begin, we should note that the term ‘unusual’ will be defined as any aberration from the 
assumptions of the SDD Advanced Loader.   
 
Back in the day of PC SAS we used LIBNAME statements and/or PROC IMPORT to convert our data.  In SDD we 
are provided with the Advanced Loader and a Unix execution environment to convert our data.  Since SAS code, in 
SDD, executes on a Unix server it can be difficult to convert Excel worksheets.  To successfully convert Excel 
worksheets requires programmatic access to the worksheets be executed on a MS Windows, i.e., Microsoft remote, 
server.  Therefore, the SDD Advanced Loader must access a MS Windows server to convert Excel worksheets into 
SAS data sets.  As mentioned above, the SDD Advanced Loader makes certain assumptions about the structure of 
the Excel worksheets you are trying to convert.  If the Excel worksheet you are trying to convert is normal (meaning it 
conforms to all the Advanced Loader assumptions), then the Advanced Loader will convert the worksheet without a 
problem.  However, if your Excel workbook is unusual in some way you will be unable to successfully use the 
Advanced Loader. 

VARIABLE NAMES 
Variable names, or column names, can be made up of letters, numbers, special characters, and/or spaces.  This 
combination of text can present problems when trying to convert Excel worksheets into SAS data sets in SDD.  This 
section will address problems importing variable/column names that contain trailing spaces and/or special characters.   
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The code shown below is used to convert an Excel worksheet to SDD using a LIBNAME statement.  The following 
code is designed to allow the user to only need to specify:  1) the old and new data set names in the macro call of the 
program, 2) the input data set location in the parameter section, and 3) the output data set location in the parameter 
section.  If you look at Appendix A, Example 1, you will see the before (Excel) and after (SDD) result of executing the 
following code.  

libname out "&outlib"; 
*** This macro is where the input and output data sets are defined; 
%macro Excel_test(data=,out=); 
data _null_; 
  call symput('now',compress(put(datetime(),datetime18.0),': ')); 
  stop; 
run; 
*** The following code starts a SAS session on the Microsoft remote server; 
signon; 
*** Syslput statements are necessary to create macro variables on the Microsoft 
remote server; 
%syslput Excel_file_sddxpath = %sysfunc(pathname(&Excel_file)); 
%syslput Excel_file_pcpath = &_sddusr_._&now..xls; 
%syslput data="&data.$"n; 
%syslput out=&out; 
*** The following code executes on the Microsoft remote server; 
rsubmit; 
  options noxwait xsync; 
*** The following step is necessary to copy the Excel workbook to the Microsoft 
remote server; 
  %nrstr( 
   proc upload infile="&Excel_file_sddxpath" outfile="&Excel_file_pcpath" 
binary connectstatus=no; 
   run; 
** This step is necessary when using the LIBNAME statement to convert the file.  
The statement allows the previous PROC UPLOAD time to complete the step; 
data null; 
rc=sleep (5,1); 
stop; 
run;  
 
*** This is the LIBNAME statement that may or may not be changed depending on 
what LIBNAME options are needed to import your data set; 
libname in Excel "&Excel_file_pcpath" header=yes; 
 
*** This step is necessary to convert the Excel workbook to SAS and is needed 
when using the LIBNAME statement; 
data &out; 
set in.&data; 
run; 
     ) 
*** This step will copy the SAS data set from the Microsoft remote server to 
the SDD Unix session; 
proc download inlib=work outlib=out connectstatus=no; 
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  select &out; 
run; 
*** This step will clear the LIBNAME and delete the copy of the file from the 
Microsoft remote server; 
libname in clear; 
filename _esrmxls "%nrstr(&Excel_file_pcpath)"; 
    data _null_; 
      rc = fdelete('_esrmxls'); 
      sysmsg = sysmsg(); 
      put rc= / sysmsg; 
      stop; 
    run; 
    filename _esrmxls clear; 
endrsubmit; 
signoff; 
%mend Excel_test; 
 
*** This step calls the macro to execute the code.  This is where you specify 
the Excel worksheet you wish to convert and what you want your new SDD data set 
to be named; 
%Excel_test(data=Sheet1,out=ex1_data); 

 
The SDD parameters for the above code are defined as follows:   
 
# Var Name Type Label Enabled Required Default Tabname 
1 *LOG* SAS log ---   SAS Log File Sys. Files 
2 *LST* SAS output ---   SAS Output File Sys. Files 
3 SDDPARMS Process para… ---   SAS v9 Data… Sys. Files 
4 *PGM* SAS program ---   SAS Program.. Sys. Files 
5 NOW Text field ---    Parameters 
6 EXCEL_FILE Input file (File 

Name) 
  (name of Excel 

file).xls 
Parameters 

7 _SDDUSR_ Text field ---    Parameters 
8 EXCEL_FILE_SDDXPATH Text field ---    Parameters 
9 OUTLIB Folder Output 

Folder 
  (name of output 

folder)…  
Parameters 

10 EXCEL_FILE_PCPATH Text field ---    Parameters 
11 DATA Text field ---    Parameters 
12 OUT Text field ---    Parameters 
 
The code above in red italics is the code that you may need to change when working with this program.  The macro 
parameters listed at the beginning of the code (%macro Excel_test(data=,out=);), and used in the macro call 
(%Excel_test(data=Sheet1,out=ex1_data);), are defined as:  data= the name of the worksheet in the Excel data set 
that you are trying to convert, i.e., sheet 1, and out= the name you are specifying for the new SAS data set to be 
stored in SDD.  
  
In the SDD parameter section, the EXCEL_FILE parameter is the Excel workbook you are trying to convert.  Please 
note that when converting a workbook, you need to identify the Parameter ‘Type’ as an ‘Input file’.  Then, customize 
the Parameter ‘Type’ by choosing the ‘File Type’ to be a ‘Generic Text File’.  Finally, you need to browse for your 
Excel workbook location.  As a last note make sure to change the ‘Files of Type’ from ‘Generic Text File (*.txt)’ to ‘All 
Files’ since your original input file is in *.xls, not *.txt.  
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The OUTLIB parameter is the output folder, or location you plan to store your new SAS data set in SDD.  Please note 
that when converting a workbook, you need to identify the Parameter ‘Type’ as a ‘Folder’.  Then, you need to 
customize the Parameter ‘Type’ by choosing ‘Folder Type’ equal to ‘Output’.  Finally, remember to browse for your 
SDD data set output location.   
 
In the SDD parameter section, in addition to the previous adjustments you need to make, you also need to disable 
the macro variables used in the analysis, i.e., those that are blacked out (5, 7, 8, 10, 11, & 12). 
 
As stated before, the above code is designed to import Excel worksheets with unusual variable/column names.  By 
adding header=yes in the above LIBNAME statement, the first row of the Excel worksheet will be used to define the 
names of the variables in the SAS data set.  You will also be able to import variable names that include special 
characters not allowed in SAS; however, please note that every special character will import as an underscore.  If you 
prefer special characters in your variable names, you will need to go back and use the ‘rename’ statement to rename 
your variables after they are converted into SDD. 

VARIABLE VALUES 
There are two types of SAS variables, character and numeric.  Often we will have a variable, i.e., column, with data 
that has a mixture of these types of values.  By default, SDD is set up to scan the first 8-rows of a column which will 
determine the length of the variable value and whether the variable is defined as character or numeric. This can be 
problematic if your first 10 values are ‘No’ followed by a value of ‘Yes’ in a subsequent row or if your first 15 values 
are ‘No’ followed by a row that contains a value of ‘8’.  By default, SAS will truncate the longer variable values and 
assign missing values to numeric variables in rows where character values exist. 
 
When you have mixed variable value types, what is needed to correct this problem is to add the code:  mixed=yes, to 
the code shown in the ‘Variable Names’ section after the code header=yes in the LIBNAME statement, as shown 
below: 

libname in Excel "&Excel_file_pcpath" header=yes mixed=yes;   
By adding mixed=yes to your code, this will allow your program to import columns containing both character and 
numeric values by defining the SAS variable as a character type.  If you look at Appendix A, Example 2, you will see 
the before (Excel) and after (SDD) result of executing the program.   
 
Next, there is still the problem of variable value truncation when longer values exist after the first 8-rows as compared 
to values on or before row 8.  To correct this problem you will need to contact your SDD support staff to reconfigure 
the Microsoft remote server.  Currently, our company has corrected this problem and SDD will scan all rows of data 
before determining the length and type of the variable.  This correction is not something that can be individually 
corrected on a desktop PC.  This correction needs to be changed on the PC, server by your SDD support staff.  In 
order to implement this change, you can contact your support staff and refer them to the registry URLs in the 
Recommended Reading section of this paper. 
 
In addition to variable names and values, your Excel workbook may also have multiple worksheets.  Using the same 
code shown in the ‘Variable Names’ section, you can convert multiple Excel worksheets using whatever data set 
name you specify to the out= macro parameter.  In the above code, when you call the macro, you can specify the 
Excel worksheet (data=) and the SAS output data set name (out=).  An example of this code is: 

%Excel_test(data=Sheet1,out=ex2_data1); 
%Excel_test(data=Sheet2,out=ex2_data2); 
 

Next, we will show another way to import Excel worksheets using PROC IMPORT.  Both methods are useful, and 
which method you chose should be determined by the user’s preference. 

WORKSHEET NAMES 
Worksheet names can become complicated too.  In the following code, we demonstrate how to convert an Excel 
workbook with complicated worksheet names into SDD using PROC IMPORT.  As you will see, the majority of the 
code is the same whether you use PROC IMPORT or a LIBNAME statement.  However, if you are already familiar 
with the PROC IMPORT options for converting Excel workbooks into PC SAS, you may be more comfortable using 
the following code.  The code below shows what to do when you have trouble with special characters, missing 
spaces, and trailing spaces in worksheet names.   

libname out "&outlib"; 
 
%macro Excel_test(data=,out=); 
data _null_; 
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  call symput('now',compress(put(datetime(),datetime18.0),': ')); 
  stop; 
run; 
signon; 
 
%syslput Excel_file_sddxpath = %sysfunc(pathname(&Excel_file)); 
%syslput Excel_file_pcpath = &_sddusr_._&now..xls; 
%syslput data=&data; 
%syslput out=&out; 
 
rsubmit; 
  options noxwait xsync; 
  %nrstr( 
   proc upload infile="&Excel_file_sddxpath" outfile="&Excel_file_pcpath" 
binary connectstatus=no; 
   run; 
  ) 
 
*** This is where the code changes from the previous examples.  In this 
example, we are using PROC IMPORT to perform the task.  We have removed the 
‘data null’, ‘libname in’, and ‘data &out’ command string from the previous 
text and replaced them with the following PROC IMPORT command; 
  PROC IMPORT OUT = &out DATAFILE= "&Excel_file_pcpath" DBMS=EXCEL REPLACE; 
    GETNAMES=YES; 
    MIXED=YES; 
  SHEET="&data.$"; 
    SCANTEXT=YES; 
    USEDATE=YES; 
    SCANTIME=YES; 
  RUN; 

 
proc download inlib=work outlib=out connectstatus=no; 
  select &out; 
run; 
 
filename _esrmxls "%nrstr(&Excel_file_pcpath)"; 
    data _null_; 
      rc = fdelete('_esrmxls'); 
      sysmsg = sysmsg(); 
      put rc= / sysmsg; 
      stop; 
    run; 
    filename _esrmxls clear; 
endrsubmit; 
signoff; 
%mend Excel_test; 
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*** In this code, %str is required to convert the special character and/or 
trailing spaces at the end of the worksheet name; 
%Excel_test(data=%str(Day-1),out=ex3_Day01); 
%Excel_test(data=Day 2,out=ex3_Day02); 
%Excel_test(data=%str(Day3  ),out=ex3_Day03); 

 
The SDD parameters for the above code are the same as what was shown before in the ‘Variable Names’ section of 
the text.  The code above in red italics is the code that you may need to change when you are working with this 
program. 
 
As mentioned before, the above code converts unusual Excel worksheet names (Day-1, Day 2, and Day3    ) into 
SAS data sets within SDD.  While most of this new code is the same as the code in the above ‘Variable Names’ 
section, an important difference is the macro call.  In the first and third macro calls in the ‘Worksheet Names’ section, 
you will see that special characters and trailing spaces are shown in the original worksheet name.  This problem is 
corrected by using the string command (%str) which allows the code to read worksheet names with both special 
characters and/or trailing spaces.  If you look at Appendix A, Example 3, you will see the before (Excel) and after 
(SDD) result of executing this code.   As a side note, one should be aware that not all special characters in worksheet 
names can be converted into SAS datasets.  This topic will be discussed in more detail later in this paper. 

MULTIPLE DATA SETS WITHIN ONE WORKSHEET…  AND VARIABLE VALUES THAT DO NOT START ON ROW 2 
Our final example for converting Excel worksheets to SAS data sets in SDD involves having multiple cell ranges 
within a single worksheet and/or converting variable values that do not start on row 2 in the Excel worksheet.  The 
way to resolve these two issues is to use a range statement.  Using the above code from the ‘Worksheet Names’ 
section, you will need to make a few changes.  To begin with, the new macro will include a range parameter: 

%macro Excel_test(data=,range=,out=); 
This new macro parameter is used to specify the range of the data set within the Excel worksheet that you are trying 
to convert to SDD.  The other parameters (data=, out=) remain the same as in previous examples.  The next piece of 
code that will change is the addition of another syslput statement in the code (see below). 

%syslput range=&range; 
This code should be placed with the other syslput statements (data, out).  Next, you need to change the PROC 
IMPORT section of the code to: 

PROC IMPORT OUT = &out DATAFILE= "&Excel_file_pcpath" DBMS=EXCEL REPLACE; 
    GETNAMES=YES; 
    MIXED=NO; 
  RANGE="&data.&range"; 
    SCANTEXT=YES; 
    USEDATE=YES; 
    SCANTIME=YES; 
  RUN; 

As you can see, the code has replaced the SHEET=”&data.$” (from the Worksheet Name section) with 
RANGE=”&data.&range”.  You should also observe that MIXED=YES has been changed to MIXED=NO; this is 
because the variables in these data sets do not contain any mixed variable values, meaning each column’s values 
are either all character or all numeric.  Finally, the last change is the macro call (see below). 
 %Excel_test(data=Sheet1,range=$B3:G14,out=ex4_data1); 

%Excel_test(data=Sheet1,range=$F18:J29,out=ex4_data2); 
As you can see, data= is still the Excel worksheet name and out= is still the name of your new SAS data set in SDD.  
The new addition, range=, is the range of the data from the beginning variable name to the last variable value for the 
data set you are converting.  The data in the example above have two ranges within one worksheet; hence the above 
two macro calls. 
 
Finally, since you have a new parameter in the code, you also have a new parameter to define in the ‘Parameter 
Section’ of SDD (see below).  As with the other macro parameters (data & out), you will also need to disable the 
parameter for range.  If you look at Appendix A, Example 4, you will see the before (Excel) and after (SDD) result of 
executing the program involving multiple data sets within a single worksheet.   
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# Var Name Type Label Enabled Required Default Tabname 
11 DATA Text field ---    Parameters 
12 RANGE Text field ---    Parameters 
13 OUT Text field ---    Parameters 
 
The ability to resolve issues pertaining to a specific range of data can be very useful.  For example, you may have 
multiple data sets within one Excel worksheet or you may have an Excel worksheet with variable labels in row 1, 
variable names in row 2, and variable values in row 3.  Many issues develop out of an inability to specify exactly what 
you need to convert.  In the above sections we have presented solutions.  

ADDITIONAL COMPLICATIONS IN SDD 
In the above sections, we have shown ways to resolve issues dealing with variable names, variable values, 
worksheet names, and multiple data sets within a single worksheet.  In this section we will address data issues that, 
at this time, continue to be problematic when trying to convert Excel worksheets to SAS data sets in SDD. 

EXCEL 2007 
At this time, you cannot convert Microsoft Excel 2007 worksheets to SAS data sets in SDD. 

SDD FILE TYPES 
When trying to convert Excel worksheets to SAS data sets within SDD, you need to specify the Parameter Type as 
‘Input file’ in the parameter section of SDD.  Once you choose Input file, you must then customize the file by 
determining the ‘File Type’ that you are trying to import.  As you can see below, an Excel file (.xls) is not an option 
under ‘File Type’ (see below). 
 

 
 
Thus, at this time, the best choice is Generic Text File.  If an Excel file was an option, we may be able to convert our 
Excel worksheets to SAS data sets in SDD with greater ease and fewer complications. 

PROBLEMS WITH SPECIAL CHARACTERS 
Special characters can be tricky in SDD.  Sometimes they work and sometimes they do not.  As mentioned earlier, 
not all special characters in Excel worksheet names can be converted into SAS data sets in SDD.  Listed below are 
examples of what does and does not work when referencing worksheet names: 

1. The special characters/data anomalies that are recognized in Excel to SDD data transfers are:  spaces 
within names (Day 2), trailing spaces (Day3   ), at signs (@), dollar signs ($), carrots (^), ampersands (&), 
and dashes (-). 

2. The special characters that are not recognized in Excel to SDD data transfers are:  pound signs (#) and 
exclamation points (!).   

3. The special characters that will prevent your code from running in Excel to SDD data transfers are:  single 
or double parentheses () and percent signs (%). 

Further, SAS will not allow you to use special characters in your new SAS data set names within SDD.  The only 
allowable special character is an underscore.     
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Variable names that contain special characters can be converted from Excel worksheets to SAS data sets in SDD.  
However, all special characters will be changed to an underscore which, if you prefer, can be renamed after the data 
is converted to SAS data sets in SDD.   
 
Variable values that contain special characters can also be converted from Excel worksheets to SAS data sets in 
SDD.  However, you need to make sure to use the MIXED=YES command to ensure all your data points (i.e., special 
characters, numbers, and characters) are converted into SAS/SDD. 

CONCLUSION  
We have offered you solutions to converting complicated Excel worksheets into SAS data sets using SAS code that 
executes on SDD servers.  We have demonstrated ways to resolve problems with variable names, variable values, 
worksheet names, and multiple data sets within a single Excel worksheet.  We have offered you examples of 
problems still waiting to be resolved in hopes that you will not spend needless hours trying to make something work 
that cannot work.   
 
In conclusion, Microsoft Excel is a useful tool for end-users that gives them a great deal of flexibility.  This flexible 
aspect makes Excel inappropriate to use as a database for the exchange of data, especially data that is as important 
as clinical trial data.  Microsoft Excel is not a database nor is it a file format designed for programmatic access.  
Instead, Excel is a Microsoft product that is programmatically accessible only on a Microsoft Windows server using 
the Microsoft API, i.e., MS Jet.  This interface is the underlying cause of the problems of converting Excel worksheets 
to SAS data sets.  Solving the problems of converting Excel worksheets to SAS data sets is solving the wrong 
problem.  The real solution is to stop using Excel in a way that it was not designed to be used, e.g., as a database.  
There are many other formats to consider that are designed for data exchange.  The industry standards evolving in 
the pharmaceutical industry are based on xml schemas, e.g., CDISC ODM.  Even the use of Microsoft Access® is 
preferable to Excel, since MS Access types its columns.  But, whatever your preference of file format is, it is critical 
that the recipients of the data set define the format of that data set to the supplier of the data points, prescriptively 
before the data set is sent from supplier to recipient.   
 
We have to evolve beyond the state of affairs where data files show up on a programmer’s desk one day, with no 
prior planning or knowledge.  The programmer is then asked to deal with the file, and insert the data into the analysis 
of a clinical trial.  This data leads to critical decisions about drug safety and efficacy.  Thus, this clinical trial data 
requires better planning and specification so that the problems described in this paper do not exist.  We hope that this 
paper helps that programmer deal with the unexpected Excel file, but we hope, more so, that an unplanned file in a 
difficult to use format never appears in a database as critical as the database that contains clinical trial data.   
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