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Essentials of the SAS Output 
Delivery System

Beginning Tutorial
Introduce Key Concepts and Capabilities of 
the SAS Output Delivery System
Show Ways to Get Things Done

Faster
Quicker 
Easier
Better
• With ODS
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Create Data Set

Generate a Permanent SAS Data Set
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Approach

Run separate linear models (ANOVAs) on each 
of the four measures.
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Four One-Way ANOVAs: I

6

Four One-Way ANOVAs: II
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Four One-Way ANOVAs: III
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Four One-Way ANOVAs: IV
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Some Problems

Technical/Reporting of Results:

How can we…..
“Easily” combine the ‘important’ parts of the results 
from our four one-way ANOVAs in to a single table 
that summarizes our findings and which we can 
easily display in a report or paper?
“Easily” control the appearance of our report based 
on the values of data IN the report?
Share our results with others?
• Solution: ODS

10

Technical/Reporting of Results

Many “runs” of analytic procedures required to carry out a 
single “project” or “analysis”

Procedure output often needs to be re-arranged/combined in 
to a “final” report
Report needs to be “submitted” or “delivered” in some other 
format than the SAS Output Window
• Examples: PDF, RTF (for inclusion in a Word Document or 

Powerpoint Presentation), HTML
Researcher/Analyst wants to control appearance of output
• Assign colors to some values, add graphics, etc.
• Display output in accordance with professional journal style 

requirements or in compliance with a  “corporate identify 
standard”
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SAS Output Delivery System
(ODS)

Added to BASE SAS Software in Version 8
Process by which the SAS System “delivers”
output to “destinations”
Completely revolutionized way that SAS users 
work with Procedure-generated output
Provides complete control over what is being 
generated, where it is “delivered” and what it 
looks like.
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SAS Output Delivery System
(ODS)

Why You Should Learn About ODS:
Create SAS-generated output as PDF, RTF, HTML, CSV or 
other files, including SAS data sets
Control the appearance of output using Style Templates
Combine output from multiple “PROC steps” in to one 
customized report
Facilitate generation of “final report” without tedious re-
typing, cutting and pasting, or use of “PROC 
HIGHLIGHTER” or “PROC CUT and PASTE”
Share SAS Output with Others
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SAS Output Delivery System
(ODS)

How it works:
Procedure carries out the work/tasks specified in the PROC 
“step” or those which it carries out by default.
Procedure generates one or more “data components” and 
“passes” them to the ODS.
ODS binds the each data component to a table component, 
consisting of a style template and a table template, 
resulting in an output object.
Object is then “delivered” to all currently open 
“destinations”
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SAS Output Delivery System
(ODS)

SAS 
Data 
Set

Procedure Step

Data Component(s)

Data Component

Table Template

Style Template

Output Delivery System

The number, and contents of Procedure-
generated Data Components depends on 
both the specified Procedure and the 
defaults/options specified by the user.  

A Data Component contains the “work”
carried out by the PROC on the data stored in 
the SAS data set.

Output Object
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SAS Output Delivery System
(ODS)

Data Component

Table Template

Style Template

Generated by 
Procedure

Rules to Structure the 
Data Component

Rules to Control 
Appearance of Output
(Fonts, Colors, Shading, etc.)

17 SAS-supplied Style Templates in 8.2; 
43 SAS-supplied Style Templates in 9.1; 
PROC TEMPLATE is used to create 
customized ODS Style Templates

Output Object

Output Delivery System
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SAS Output Delivery System
(ODS)

Output Object

Output Delivery System

Destinations

LISTING

OUTPUT

RTF

HTML

CSV

PDF

XML DOCUMENT
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ODS “Destinations”

Default Destination is LISTING
Output Window

Other Destinations Can Be Opened and Closed as 
Needed During Program Execution
By Default, Output Objects are Not Saved after 
“Delivery” to the “Destinations”

SAS 9: DOCUMENT Destination
• See my paper “A Peek at PROC DOCUMENT,”

presented at the SAS Global Forum 2007 Conference
• http://www2.sas.com/proceedings/forum2007/224-

2007.pdf
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ODS DOCUMENT “Resources”
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ODS Statistical Graphics

Experimental in SAS 9.1, Production in 9.2 

Extends ODS capabilities to enable analytic PROCs to 
generate graphics 

More Information:
“An Introduction to ODS for Statistical Graphics in SAS 9.1”
• http://www2.sas.com/proceedings/sugi29/204-29.pdf

“Statistical Graphics Using ODS-Experimental”
• Chapter 14 of the SAS/STAT Documentation for SAS 9.1 
• http://support.sas.com/onlinedoc/913/docMainpage.jsp
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ODS Statistical Graphics
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Example: Combining Output from 
Multiple Procedure “Runs” Using ODS 
and the OUTPUT Destination

Goal:  Take the “important” pieces of the four 
one-way ANOVA output in the Output Window 
and combine them in to a single table that can 
be introduced in to a report.

Solution: ODS Output Destination
Saves Output Objects as Permanent or Temporary 
SAS Data Sets
Useful way to “capture” output from multiple 
analytic procedure “runs”
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Learning ODS Table Names

ODS Tables (or Objects) have names 
corresponding to the contents of the table

Table names ARE NOT unique to a single  
Procedures

Multiple procedures can generate a “Parameter 
Estimates” or “Fit Statistics” table, for example
• Procedure Documentation
• ODS TRACE ON/LISTING;
• ODS TRACE OFF;
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Learning ODS Table Names

ODS TRACE ON/LISTING statement directs SAS to write ODS table 
names in to the LISTING Destination (the Output Window) 
immediately before the table itself.  Remains in effect until you 
submit ODS TRACE OFF

24

Learning ODS Table Names
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Learning ODS Table Names
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Learning ODS Table Names



14

27

Using the ODS OUTPUT 
Destination

Task:
Re-run PROC GLM, but do NOT send output to 
the Output Window
Capture the Contents of the 
• MODELANOVA
• FITSTATISTICS tables as SAS Data Sets

Re-Open Listing Destination at End of PROC GLM 
Step
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Using the ODS OUTPUT 
Destination

PROC GLM carries out the specified analyses, but no output is “delivered” to 
the LISTING destination (i.e., the Output Window). 

Instead, the contents of the MODELANOVA and FITSTATISTICS tables are 
“delivered” via the OUTPUT destination to temporary SAS data sets.  A WHERE
Clause SAS Data Set option is used to limit the output of rows/observations by 
ODS to Data Set MODELANOVA1 to just those containing the TYPE I Sums of 
Squares Analysis.
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Using the ODS Output 
Destination
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Using the ODS OUTPUT 
Destination

Now, it becomes a relatively simple matter to join these 
two data sets in to one data set that contains just the 
variables/columns that I need for my report.
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Using the ODS OUTPUT 
Destination
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Using the ODS OUTPUT 
Destination
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Recap: Output Destination

Allows you to “save” Procedure-generated Data 
Components as SAS data sets

Useful to select the “pieces” of your Procedure 
output that you need to combine/modify/join in 
to a single report or table.

The more you know about the SAS 
Programming Language (i.e., the “Data Step”) 
the easier it is to work with the ODS Output 
Destination

34

The PDF Destination

“Delivers” SAS-generated output to a Portable Document 
File (PDF)

One of the most common “real-world” methods of “delivering”
SAS output to non-SAS users
• Recipient only needs the free Adobe™ Reader

SAS creates the PDF directly; no need to have Adobe Acrobat 
or other products
Many government agencies use PDF Destination to fulfill public 
reporting requirements and/or ad hoc information requests.
• SAS Procedures “do the work” (i.e., the analyses)
• ODS PDF destination delivers “the work” to a file that can be 

given to the recipient
• Almost impossible for the recipient to change the data in the report
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The PDF Destination
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The PDF Destination
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Controlling Output Appearance

PROC PRINT has a very limited range of tools to control the 
appearance of your SAS-generated output

See: 
• Haworth, Lauren, “ODS for PRINT, REPORT and TABULATE”

• http://www2.sas.com/proceedings/sugi26/p003-26.pdf
• Lund, Pete, “PDF Can Be Pretty Darn Fancy”

• http://www2.sas.com/proceedings/sugi31/092-31.pdf
• Karp, Andrew, “Getting Un-Stuck in the Traffic-Lighting”

• http://www.sierrainformation.com/html/past_presentations_entry.php
So, I will use PROC REPORT instead
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Controlling Output Appearance

PROC REPORT
BASE SAS Module Procedure
Very powerful, has many tools and capabilities
Excellent resource for “customizing” the 
presentation of the data sets you create using the 
ODS Output Destination
• Carpenter’s Complete Guide to the REPORT 

Procedure
• http://www.sas.com/apps/pubscat/bookdetails.jsp?c

atid=1&pc=60966
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Controlling Output Appearance
Example of an ODS Style Statement controlling how the column headers appear in 
the report.  The Style statement overrides the SASWEB Style Template’s 
assignment of blue as the color for the column headers.
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Controlling Output Appearance
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Traffic-Lighting Values in Cells

One of the most commonly asked “how hard 
would it be” questions…

How can we change the appearance of data in the 
cells of a report based on a “decision-rule”?
Can we do this WITHOUT manual intervention in 
the report generation process? Can SAS do it for 
us “automatically”?
• YES!  
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Traffic-Lighting Values in Cells

I created a Value Format that assigns colors to 
ranges of data values (see slide 31).

In the next PROC REPORT “step,” an ODS Style 
Statement was used to “style” the column 
displaying the p-value.  The “rules” contained 
in the PVALF Style Format are used to decide 
what color (blue, green or red) is used to 
display the p-value in the output report.
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Traffic-Lighting Values in Cells
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Traffic-Lighting Values in Cells
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Changing Appearance of Rows 
Based on Data in a Cell

Another frequently asked “how hard would it 
be” question…

Can I have SAS “call attention” to an entire row of 
my output based on the value in one cell of the 
row?
Can SAS do this “automatically” so I don’t have to 
review my output manually every time I do an 
analysis or my data set changes?
• YES!
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Changing Appearance of Rows 
Based on Data in a Cell

COMPUTE Block
Allows you to compute new columns in the report, or to test 
values in the columns as the PROC builds your report
Two Papers by Art Carpenter
• “Advanced PROC REPORT: Doing More in the COMPUTE 

Block”
• http://www2.sas.com/proceedings/forum2007/242-2007.pdf

• “In the COMPUTE Block:  Issues Associated with Using 
and Naming Variables”

• http://www2.sas.com/proceedings/forum2007/025-2007.pdf
CALL DEFINE Statement
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Changing Appearance of Rows 
Based on Data in a Cell
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Changing Appearance of Rows 
Based on Data in a Cell
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Adding Graphics Images

A More Advanced ODS Example:
Adding graphics images to the PROC REPORT 
output delivered as a PDF file.
Requires a more detailed understanding of both 
PROC REPORT and ODS, but if you look at the 
code on the next slide for a while, and read the 
SAS user group papers I’ve referenced earlier, you 
can figure out what is going on.
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Adding Graphics Images
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Adding Graphics Images

52

Highlighting Every Other Row 
in a Report
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Highlighting Every Other Row 
in a Report
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Highlighting Every Other Row 
in a Report
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Highlighting Every Other Row 
in a Report
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Highlighting Every Other Row 
in a Report
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Highlighting Every Other Row 
in a Report
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Highlighting Every Other Row 
in a Report
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Highlighting Every Other Row 
in a Report
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Traffic-Lighting the Subtotals 
and/or Totals
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Traffic-Lighting the Subtotals 
and/or Totals
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Traffic-Lighting the Subtotals 
and/or Totals
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Traffic-Lighting the Subtotals 
and/or Totals
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Exporting SAS Procedure 
Output to CSV Files

CSV (Comma-Separated Values) ODS 
Destination

Creates text files in CSV format from ODS output 
tables
One of many ways to move SAS procedure-
generated output to file types that can be read by 
Microsoft products such as Excel and Word
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Exporting SAS Procedure 
Output to CSV Files

Example:
Output parameter estimates from a multiple 
regression analysis generated by PROC REG to a 
CSV file
• Then, open the CSV file in EXCEL
• SAS 8: CSV Destination

• Writes only the body of the output to the CSV file

• SAS 9: CSVALL Destination
• Titles/footnotes/by-lines are also written to the CSV file
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Exporting SAS Procedure 
Output to CSV Files
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Exporting SAS Procedure 
Output to CSV Files
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Exporting SAS Procedure 
Output to CSV Files
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Exporting SAS Procedure 
Output to CSV Files
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Exporting SAS Procedure 
Output to CSV Files
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Exporting SAS Procedure 
Output to CSV Files

Parameter Estimates Table Saved as a CSV File 
using the ODS CSV Destination
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Exporting SAS Procedure 
Output to CSV Files

CSV Destination Output Opened in Excel
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Exporting SAS Procedure 
Output to CSV Files

Parameter Estimates Table Saved as a CSV File 
using the ODS CSV Destination
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Exporting SAS Procedure 
Output to CSV Files

CSVALL Destination Output Opened in Excel
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Exporting SAS Procedure 
Output to CSV Files

Parameter Estimates Table Saved as a CSV File

using the ODS CSVALL Destination
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Exporting SAS Procedure 
Output to CSV Files

CSVALL Destination Output Opened in Excel
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Using the SAS HTML Destination to Create 
Files that Can Be Opened In Excel

One of the most common ways to move SAS 
procedure-generated output in to a file that can 
be opened in Excel

Although we use XLS as the file extension, SAS 
is creating an HTML file that is opened by Excel

You need to do “File…Save As…Workbook” in 
order to make it a “real” Excel Spreadsheet
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Using the SAS HTML Destination to Create 
Files that Can Be Opened In Excel

Benefits:
Very easy to implement
• Small increase in coding on the SAS “side” results 

in a nice-looking Excel-readable file
Style Templates and ODS STYLE statements can 
be used to customize appearance of the file
• But, there are some drawbacks:
• Only one worksheet at a time
• SAS “thinks” like it is creating an HTML file, which 

is really what it is doing
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Using the SAS HTML Destination to Create 
Files that Can Be Opened In Excel
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Using the SAS HTML Destination to Create 
Files that Can Be Opened In Excel
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Using the SAS HTML Destination to Create 
Files that Can Be Opened In Excel
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Using the SAS HTML Destination to Create 
Files that Can Be Opened In Excel
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Using the SAS HTML Destination to Create 
Files that Can Be Opened In Excel
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ODS Style Templates 

How can I learn which Style Templates are 
available where I SAS Software?
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Using ODS Styles in Version 8
Advanced Reporting with ODS
Styles Avaialble in SAS V8
Listing of: SASHELP.TMPLMST
Path Filter is: Styles
Sort by: PATH/ASCENDING
Obs Path                     Type
ƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ
1     Styles                   Dir
2     Styles.BarrettsBlue Style
3     Styles.Beige Style
4     Styles.Brick Style
5     Styles.Brown Style
6     Styles.D3d               Style
7     Styles.Default Style
8     Styles.Minimal Style
9     Styles.NoFontDefault Style
10     Styles.Printer Style
11     Styles.Rtf Style
12     Styles.Sasweb Style
13     Styles.Statdoc Style
14     Styles.Theme Style
15     Styles.fancyPrinter Style
16     Styles.sansPrinter Style
17     Styles.sasdocPrinter Style
18     Styles.serifPrinter Style

SAS-Supplied Styles in 
Version 8.  Additional Styles 
have been added in SAS 9 
(see next page)
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SAS-Supplied ODS Styles in 
SAS 9.1.3
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How Can I Create My Own 
Style Templates?

PROC TEMPLATE
See Haworth, Lauren: “SAS with STYLE: 
Creating Your Own Style Templates,”
• SAS Global Forum on-line proceedings tool

• www.SASGlobalForum.org
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What Are Some Other Tools To 
Move Data from SAS to Excel?

XML Destination
EXCELXP Tagset
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Thanks for Inviting 
Me Back to DCSUG !

Contact Details:
Andrew Karp
Sierra Information Services
19229 Sonoma Hwy PMB 264
Sonoma, CA 95476
Voice:  707 996 7380
Email: andrew@sierrainformation.com or

sierrainfo@aol.com
Web site: http://www.sierrainformation.com


