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Steps to Success with 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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Steps to Success with the 
SAS Output Delivery System

 What We Will Discuss:

 How ODS “works” and its role in SAS System 
Software
• Relationship Between SAS Procedure Steps and 

ODS
• Data Component, Table Template, Style Template
• ODS Destinations

• PDF, RTF, OUTPUT, CSV, etc.

• ODS Style Statement
• PROCs PRINT, REPORT and TABULATE
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Steps to Success with the 
SAS Output Delivery System

 At the End of This Presentation You Will

 Understand Core Parts of How ODS Operates 
within the SAS System

 Know How to Open/Close ODS Destinations
 Select Output Objects for “Delivery” to 

Destinations
 Select a Style Template to Control Output 

Appearance
 Use an ODS Style Statement in PROC REPORT 

to “Traffic-Light” Your Output
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Challenges Faced by SAS 
Users

 How can we…..

 “Easily” combine the ‘important’ parts of the results 
from multiple “runs” of SAS Procedure Steps 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
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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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The ODS OUTPUT Destination

 Problem:  Analyst needs to run four separate 
ANOVA (Analysis of Variance) models to assess 
job satisfaction measures in a survey administered 
to officers assigned to ten Detachments of the 
Royal Canadian Mounted Police (RCMP) in Alberta 
Province.

 Goal is to take the “important” pieces of the PROC 
GLM-generated output and combine them in to 
one table for inclusion in a report. 
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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
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Four One-Way ANOVAs: II
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Four One-Way ANOVAs: III
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Four One-Way ANOVAs: IV

18

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;

20

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

24

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

30

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
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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

 ODS STYLE Statements in PROCs PRINT, 
REPORT and TABULATE

 Control the appearance of report elements (e.g., 
font, colors, background, etc.) without having to 
write your own ODS Style Template

 Very powerful, flexible, especially when combined 
with PROC REPORT capabilities
• See:  “Traffic-Lighting Your Reports the Easy 

Way with PROC REPORT and ODS,” available 
for download from www.SierraInformation.com
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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!  
• Combine PROC FORMAT, PROC REPORT and 

ODS Style Statements
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Traffic-Lighting Values in Cells

 I created a Value Format that assigns colors to 
ranges of data values (see slide 28).

 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
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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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Exporting SAS Procedure 
Output to CSV Files

 CSV (Comma-Separated Values) ODS 
Destination

 Creates text files in CSV format from Procedure-
generated “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

In this example, the CSV and CSVALL destinations are 
open to “receive” the parameter estimates generated by 
PROC REG.  In practice, you’ll probably want to use just 
one of them.
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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 CSVALL Destination
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Exporting SAS Procedure 
Output to CSV Files

CSVALL Destination Output Opened in Excel
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Other ODS Tools/Features for Moving SAS-
Generated Output to Excel-Readable Files

 HTML Destination

 One of the most common ways to move SAS 
procedure-generated output in to a file that can 
then 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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Other ODS Tools/Features for Moving SAS-
Generated Output to Excel-Readable Files

 ODS HTML Destination with “.XLS” as the File 
Extension

 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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Other ODS Tools/Features for Moving 
SAS-Generated Output to Excel-
Readable Files

 XML Destination and Tagsets

 SAS Institute-supplied Tagsets
• EXCELXP is probably the most popular, but there 

are others
• Creates XML files that can be opened/saved as multi-

sheet Excel Workbooks

• Many other features (e.g., frozen headers, table of 
contents)

• Free, downloadable from SAS Support web site
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Information About XML 
Tagsets Avaialble from SAS

http://support.sas.com/rn
d/base/ods/odsmarkup/in
dex.html#download

68

ODS Tip Sheet (PDF)

http://support.sas.com/rnd/base/ods/
scratch/ods-tips.pdf

Handy two-page “tip sheet”
on core ODS commands and 
capabilities available for free 
download from the SAS 
Support Web Site



Note: this document copyright © 2010 by Sierra Information Services. All rights reserved.  SAS is a 
registered trademark of SAS Institute, Inc. in the USA and other countries. ® indicates USA registration.

69

SAS-Supplied ODS Styles in 
SAS 9.1.3

 How can I learn which 
Style Templates are 
available where I SAS 
Software?
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SAS-Supplied ODS Styles in 9.2
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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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Where Can I See Examples of How 
Each of the SAS-Supplied Style 
Templates Display Output?

 Go to www.SierraInformation.com and click on the “User Group Presentations” link on 
the left-hand side of the home page.
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ODS and Statistical Graphics

 ODS Statistical Graphics extends the ODS 
framework for “output delivery” of SAS-
generated results to include graphics images 
showing the result of the analyses generated by 
the Procedure Step

 Table Output PLUS Graphics in One “Step”
 No need to master SAS/GRAPH® Software 

Procedures and/or syntax
 Easy to 

• “Deliver” images to a wide range of file types
• Control image appearance 
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The ODS Stat Graphics 
Resources

Statistical Graphics Editor

Graph Template Language 
(GTL)

Statistical Graphics 
PROCS: 4 PROCs in 
SAS/GRAPH

Stat Graph Enabled 
Analytical 
Procedures:

60 in BASE, STAT, ETS, 
QC, HPF
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ODS and Statistical Graphics

76

ODS and Statistical Graphics

 In addition to the graphics-enabled Procedures 
listed on the previous slide, there are four new 
“SG” [Statistical Graphics] Procedures in 
SAS/GRAPH Software

 SGPLOT

 SGSCATTER

 SGPANEL

 SGRENDER



Note: this document copyright © 2010 by Sierra Information Services. All rights reserved.  SAS is a 
registered trademark of SAS Institute, Inc. in the USA and other countries. ® indicates USA registration.

77

ODS Graphics in SAS 9.2
 Key Concepts for Statistical Graphics

 ODS GRAPHICS ON; statement is REQUIRED to 
generate graphics
• Without it, no graphs are produced

 Each graph-enabled PROC generates its own “suite” of 
images, depending on the analyses performed by that 
Procedure
• PLOTS statement common to all analytical procedures 

supporting statistical graphics, but specifications vary 
across procedures

• Some images generated automatically, others require 
use of the PLOTS option

• Images generated as function of PROC, Statements, 
Options you supply

78

ODS Graphics in SAS 9.2
 Key concepts, continued

 Images can be delivered to the following ODS destinations:
• HTML, PDF, PS, RTF, LATEX, PCL, LISTING

 Style Templates:
• Control appearance of output

• 53 SAS-supplied templates in 9.2 Phase One

 Graph Template Language
• Used to generate templates for statistical graphics
• Used within a PROC TEMPLATE step to create 

customized graph templates when “persistent” changes to 
output is required

 Graphics Editor
• Used to modify appearance of individual graphics using a 

point-and-click graphical interface.  Best for ad-hoc 
changes to a small number of images.
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Learning More About Stat 
Graphics

 Documentation: Free PDFs available for 
download at support.sas.com

 SAS/GRAPH 9.2 Statistical Graphics Procedures 
Guide

 SAS/STAT 9.2 User’s Guide: Statistical Graphics 
Users Guide (Book Excerpt)
• Section of SAS/STAT Document manuals 

addressing Stat Graphics

 SAS/GRAPH 9.2 ODS Graphics Editor User’s 
Guide

 Procedure-specific documentation
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Learning More About ODS Stat 
Graphics
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Thanks for Attending My 
Presentation !

 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


