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The workbook includes four worksheets containing fictional lab results data 

over time for a single patient.  A SAS title replaces standard BY line text, and 

an Excel format, not a SAS format, is used to control the appearance of the 

datetime values in the "Collection Date/Time" column.  SAS datetime values 

are automatically converted to Excel datetime values. 
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Here is an abbreviated list of column properties for the LabResults SAS table 

that is used to create the Excel workbook. 

 

An asterisk (*) is used as a split character in some variable labels to control 

text wrapping in the column headings, and the values in the VISIT_DATETIME 

column are SAS datetime values. 
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We use ODS to create an XML file that is stored in a location that Excel can 

access.  In your production system, SAS and Excel may reside on two 

different systems.  Thus, you may have to make use of network drives, FTP, or 

some other means to move the SAS output to a location that Excel can 

access. 

 

Then the ODS output is opened using Excel.  If you have ever done this 

before, you have probably encountered formatting problems.  We fix those 

problems, and then explore techniques to instruct ODS to create output that is 

more attractive. 

 

Copyright © 2014, SAS Institute Inc. All rights reserved. 



8 

ODS is the part of Base SAS software that enables you to generate different 
types of output from your procedure code.  An ODS destination controls the 
type of output that is generated (HTML, RTF, PDF, etc.).  An ODS style 
controls the appearance of the output (colors, fonts, border lines, etc.).  

 

Both a destination and a style are needed to generate output.  If you do not 
specify a style, a default style is used. 

 

We use a special type of ODS destination called a "tagset".  ODS tagsets can 
be modified to meet your specific needs using the TEMPLATE procedure, 
which is part of the Base SAS product.  And you can use the TEMPLATE 
procedure to create your own tagsets. 

 

TEMPLATE Procedure Overview 

SAS 9.3: http://tinyurl.com/mnzeok3 

SAS 9.4: http://tinyurl.com/pz6zqr4 
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We use the ODS tagset named ExcelXP to create XML output that can be 

opened using Microsoft Excel 2002 and later.  When opened with Excel, the 

XML file is rendered as a multi-sheet Excel workbook.  Additionally, we use an 

ODS style named Printer, supplied by SAS, to control the appearance of the 

output. 

 

Because the ExcelXP ODS tagset creates files that conform to the Microsoft 

XML Spreadsheet Specification, you can create multi-sheet Excel workbooks 

containing the output from almost any SAS procedure.  The exception is that 

the Microsoft XML Spreadsheet Specification does not support images, so the 

output from graphics procedures cannot be used. 

 

Microsoft XML Spreadsheet Reference 

 

http://tinyurl.com/3p6sked 
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The COLUMN statement specifies the order to display the columns, and the 

column roles, justification, labels, and formats are specified in the DEFINE 

statements. 

  

The first COMPUTE block constructs the range if both low and high values are 

available for the test, otherwise "not available" is used for the value. 

 

The second block suppresses the display of the LBNRIND value for tests with 

normal results, and the third block inserts a blank line between office visits. 

 

A complete listing of the SAS code is in the accompanying paper. 
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The ExcelXP tagset generates the output, and the PRINTER style controls the 

appearance of the output. 

 

By default, the ExcelXP tagset creates a new worksheet when a SAS 

procedure creates new tabular output.  PROC REPORT is run with a BY 

statement and creates four tables, one for each distinct value of the LBCAT 

variable.  Each table is created in a separate worksheet. 

 

The last ODS statement closes the ExcelXP destination and releases the XML 

file so that it can be opened with Excel. 
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The XML file created by ODS can now be opened with Microsoft Excel. 

 

Excel reads and converts the XML file to the Excel format.  After the 

conversion, you can perform any Excel function on the data. 

 

To save a copy of the file in Excel binary (xls) format using Excel 2002, 2003 

or 2010, select File  Save As and then, from the Save as type drop-down 

list, select Microsoft Excel Workbook (*.xls).  If you're using Excel 2007, 

click the Microsoft Office Button, and then select Save As  Excel 97-2003 

Workbook. 

 

If you're using Excel 2007 or 2010 and want to save the document in the 

Microsoft Office Open XML format, choose Excel Workbook (*.xlsx) from the 

Save as type drop-down list. 
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Here are the results of executing the basic SAS code, and then opening the 

resulting LabResults.xml file with Excel.  This output resembles the desired 

format, but has the following problems: 

  

1. Unattractive, default worksheet names are used. 

2. Title text is missing. 

3. Standard BY line text ("Category for Lab Test=CHEMISTRY") precedes the 

table. 

4. The collection date and time values are displayed differently. 

  

We can now change the basic SAS code to correct these problems. 
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The SAMPDIR global macro variable specifies the directory containing our 

sample code and data, as well as the ODS-generated XML output. 

 

The program assigns a SAS library (SAMPLE) for the input data, using the 

SAMPDIR macro variable. 
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TO DO:  

Review and submit the code, and then view the resulting XML file using 

Excel. 
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The following techniques apply to all SAS procedure output. 
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ODS generates a unique name for each worksheet, as required by Excel.  

 

However, the names are generally not very attractive.  There are several 

tagset options that you can use to alter the names of the worksheets. 
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The ExcelXP tagset supports many options that control both the appearance 

and functionality of the Excel workbook.  Many of these tagset options are 

simply tied directly to existing Excel options or features.  Tagset options are 

specified in an ODS statement using the OPTIONS keyword, as shown above. 

 

For example, ODS automatically generates unique worksheet names, but we 

can use the SHEET_NAME option to explicitly specify a worksheet name.  In 

our case we don't want to hard code the names, so a different set of options 

are used. 

 

IMPORTANT NOTE: Tagset options remain in effect until they are set to 

another value, or until the ODS destination is closed. 
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ODS generates a unique name for each worksheet, as required by Excel.  

There are, however, several tagset options that you can use to alter the names 

of the worksheets. 

 

The SHEET_INTERVAL option controls the interval at which SAS output is 

placed into worksheets, and SHEET_LABEL is used to specify the prefix for 

the worksheet names. 

 

When used together as shown here, the current value of the first BY variable, 

without any prefix, is used in the worksheet name.  
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The additional ODS statement to handle the tagset options. 

 

NOTE: When specifying additional ODS statements, do not specify the FILE, 

STYLE, or any other keyword or option that is supported by ODS.  Those 

options should be specified only in the initial ODS statement. 
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The worksheet names now match the desired output. 
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TO DO:  

Line 13: Specify the value for the SHEET_INTERVAL option to create a 

separate worksheet for each unique value of the BY variable LBCAT. 
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By default, SAS titles and footnotes appear as Excel print headers and print 

footers, respectively, which are displayed when the Excel document is printed.  

You can confirm this by viewing the Excel Header/Footer tab of the Page 

Setup dialog box. 

 

To include title text on-screen, in the worksheet body, use the 

EMBEDDED_TITLES option. 
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BY line text appears in the worksheets because the REPORT procedure is 

executed with a BY statement.  However, this text is redundant because the 

BY value is displayed in the worksheet name. 
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To omit the BY line text, specify the SUPPRESS_BYLINES option in the ODS 

statement. 

 

Do not use the NOBYLINE system option, because this disables BY group 

processing in the ExcelXP tagset, even though the SHEET_INTERVAL tagset 

option is set to "bygroup". 
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Only the title text precedes the table. 

28 
 

Copyright © 2014, SAS Institute Inc. All rights reserved. 



TO DO:  

Line 15: Specify the value for the EMBEDDED_TITLES option to display 

title text within the worksheets. 

 

Line 16: Specify the option to suppress BY line text. 
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The techniques described in this section only work only with the PRINT, 

REPORT, and TABULATE procedures. 
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SAS and Microsoft Excel use different date and time systems.  Consequently, 

you often encounter problems when Excel reads SAS output containing 

datetime values. 

 

One way to correct this behavior is to write SAS code to convert numeric SAS 

datetime values to numeric Excel datetime values, but this approach is 

problematic because you must alter your original SAS data. 

 

A better solution is to allow automatic datetime conversion to take place 

between SAS and Excel. 

 

Because Excel expects datetime values to be represented using the ISO 8601 

format (yyyy-mm-ddThh:mm:ss), SAS datetime values should be formatted 

using the IS8601DT format.  However, open the LabResults.xml file using a 

text editor and you will see that the datetime cells are specified to be String 

type.  You cannot apply Excel formats or perform mathematical operations on 

the data in these cells. 

  

We use an ODS style override to fix this problem. 
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Style overrides are supported by the PRINT, REPORT, and TABULATE 

procedures, and can be specified in several ways, with the most common 

shown here. 

 

This example overrides the font style and the cell background color attributes 

for the data values in the VISIT column. 
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Style Attributes 

SAS 9.3: http://tinyurl.com/nufsw4o 

SAS 9.4: http://tinyurl.com/kj5zqy3 

 

PRINT Procedure Examples 

SAS 9.3: http://tinyurl.com/ct3j7t4 

SAS 9.4: http://tinyurl.com/l74t9rr 

 

REPORT Procedure Examples 

SAS 9.3: http://tinyurl.com/axnqrd4 

SAS 9.4: http://tinyurl.com/mv8hzuu 

 

TABULATE Procedure Examples 

SAS 9.3: http://tinyurl.com/bdqgl4c 

SAS 9.4: http://tinyurl.com/o4ojttr 
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Style overrides are applied to specific parts of your SAS output.  These 

specific parts of your SAS output are called locations. 

 

The COLUMN location of PROC REPORT controls the appearance of data 

cells. 

 

SAS® 9 Reporting Procedure Styles Tip Sheet 

 

http://tinyurl.com/3cfqdv9 
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Because Excel does not recognize the value as a datetime value, you cannot 

apply Excel formats or perform mathematical operations on the data. 

 

To fix this problem, use the TAGATTR attribute in a style override to specify 

that the value is an Excel DateTime type. 

 

NOTE: The value specified in the style override, DateTime, is case-sensitive. 
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After the automatic conversion, the cells now contain unformatted Excel 

datetime values. 
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TO DO:  

Line 26: Specify the Excel data type DateTime for the value of the 

TAGATTR style attribute. 

 

Optional: 

 

1. Click a cell containing a datetime value to select it. 

2. Click the Home tab on the Excel ribbon. 

3. Choose an Excel format from the Number group. 
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The SAS datetime value is automatically converted to an Excel datetime value, 

and Excel applies the "General" format. 

 

We use an Excel format, specified in a style override, to control the display 

values in Excel. 
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This table shows how the Excel datetime value for January 16, 2014 at 1:17 

pm is displayed in Excel using different formats. 

 

Excel assigns the "General" format by default, and we use an ODS style 

override to specify the "m/d/yyyy h:mm AM/PM" format. 
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With all the code modifications in place, the resulting workbook matches the 

desired output. 
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TO DO:  

Line 26: Specify the Excel format m/d/yyyy h:mm AM/PM for the value of 

the TAGATTR style attribute. 
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TO DO:  

Line 26: Specify various Excel formats, using the sample values shown on 

an earlier slide as a guide. 
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The purpose of the SAS/IntrNet® Application Dispatcher or SAS Stored 

Processes are to allow you to execute SAS programs from a client machine 

that does not have SAS installed.  The client machine may have SAS installed, 

but that is not required. 

 

A typical client-server model is followed.  The SAS server can reside on any 

hardware platform (Windows, UNIX, z/OS, etc.) and is standing by, waiting to 

execute a SAS program.  The most common client is a Web browser, again, 

running on any platform. 

 

When the "OK" button of the Web page is clicked, input parameters, if any, are 

sent to the SAS server.  Your SAS code executes, and the output is delivered 

in real-time to the Web browser. 

 

The following slides illustrate this process, using a Web-enabled version of the 

SAS code we have been working on. 
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Here is a simple Web page that is used to execute SAS code stored on a 

server using the SAS/IntrNet Application Dispatcher. 

 

The code that is executed is substantially similar to the final version of the 

code that we used to generate XML file, with a few changes to "Web-enable" 

it. 

 

Refer to the accompanying paper for instructions on how to Web-enable your 

code. 

 

Clicking Download to Excel executes the SAS program on the server. 
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Once the SAS program executes, the results are sent back to the Web 

browser.   

 

Instead of the results being displayed in the Web browser, you are presented 

with a File Download dialog box. 

 

You can click Open to immediately open your SAS output using Excel, or click 

Save to save a copy for later use. 
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Here is the SAS output, created in real-time, and delivered to the client.  Refer 

to the accompanying paper for more information about this topic. 

 

SAS/IntrNet Application Dispatcher 

SAS 9.3: http://tinyurl.com/3qpxzlg 

SAS 9.4: http://tinyurl.com/n8uqq92 

 

SAS Stored Processes 

SAS 9.3: http://tinyurl.com/3wyw6fk 

SAS 9.4: http://tinyurl.com/q99jov6 
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Using ODS to generate specially formatted XML output is an effective method 

of incorporating SAS output into Excel documents. 

 

The SAS®9 ExcelXP ODS tagset provides an easy way to export your SAS 

data to Excel workbooks that contain multiple worksheets.  By using ODS 

styles, style overrides, and a tagset that complies with the Microsoft XML 

Spreadsheet Specification, you can customize the output to achieve your 

design goals. 

 

SAS Institute continues to work toward better Microsoft Office integration, and 

future releases of SAS software will provide even more robust means of using 

SAS content with Microsoft Office applications. 
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