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THE OUTPUT DELIVERY SYSTEM (ODS)

The Output Delivery System (ODS) is a component of BASE SAS which provides the capability of routing SAS 

Output to different external file formats and software platforms. 

ODS is really a series of statements, destinations, procedures, templates and other constructs which comprise ODS. 

ODS allows SAS users to format their output in common software platforms, such as WORD, EXCEL,  and 

POWERPOINT.



ODS COMPONENTS 

ODS DESTINATIONS 

ODS STATEMENTS 

ODS OUTPUT OBJECTS

ODS STYLES

ODS TEMPLATES

ODS GRAPHICS

Different ODS Topics and 

concepts which we’ll learn 

about and address in this 

course. 

The Output Delivery 

Systems consists of all of 

these different components. 

ODS has default and custom 

formatting templates called 

styles which can be applied 

to SAS output produced 

from a variety of SAS 

procedures. 



ODS DESTINATIONS

ODS destinations are specific software platforms and file formats which SAS output is converted to.

By default, ODS destinations are inactive,  

and need to be opened to make them active. 

There can be multiple ODS destinations open at once. 

The default destination is the LISTING destination where SAS output is generated in SAS 9.4.



ODS DESTINATION DESCRIPTION

LISTING SENDS OUTPUT TO A LISTING OUTPUT (.LST) FILE.

HTML   SENDS OUTPUT TO AN HTML FILE

PDF SENDS OUTPUT TO A PDF FILE

RTF SENDS OUTPUT TO A RICH TEXT FORMAT FILE

EXCEL  SENDS OUTPUT TO AN XLSX FILE

CSV   SENDS OUTPUT TO A COMMA SEPARATED VALUES FILE

MARKUP SENDS OUTPUT TO SAS TAGSETS / XML FILES

OUTPUT SENDS OUTPUT TO A SAS DATA SET

DOCUMENT SENDS OUTPUT TO DOCUMENT OUTPUT 

ODS DESTINATIONS

ODS destinations 

belong to different 

families.

Printer Family, 

Markup Family, 

etc. 



ODS MARKUP DESTINATIONS

The ODS MARKUP destinations send output to SAS tagsets. 

Tagsets are destination-specific XML files. 

Examples are the ODS EXCELXP tagset. 

In earlier versions of SAS, this was the only destination to route output directly to Excel. 



ODS CODING

ODS output-destination <options(s)>; 

……..<SAS procedure code>……….
……..<SAS procedure code>……….         
……..<SAS procedure code>……….

ODS destination close statement;

The coding of ODS Statements is relatively simple and straightforward. 

ODS statements are placed around the code for a SAS procedure used to produce SAS output 

Opens the ODS Destination

SAS Procedure Code; 

Proc Print, etc. 

Closes the ODS Destination



ODS PROCESS UNDER THE HOOD



THE ODS LISTING DESTINATION

• In prior versions of SAS Display Manager, such as SAS V8, and Version 9.1 & 9.2, the LISTING destination was  

the default destination, and was open upon starting a SAS session.

• Any SAS procedure output was sent to the Output window, which contained LISTING destination output. 

• SAS output in the LISTING destination are saved in file formats with the .LST extension

• In SAS 9.3, or 9.4,  the HTML destination replaced the LISTING destination as the default destination. 

• In SAS Studio, The HTML5, RTF,  and PDF destinations are the default open ODS destinations. 



ODS LISTING – SAS EXAMPLE



ODS LISTING OUTPUT 



SAS DEMONSTRATION

Demonstration using SAS On-Demand for Academics. 



ODS HTML DESTINATION

• The HTML destination produces SAS output in Hypertext Markup Language Format (HTML). 

• HTML files can be accessed and opened in a web browser, such as Google Chrome, Microsoft Edge, etc. 

• There are several HTML destinations (HTML3, HTML4, and HTML5) corresponding to different 

versions of HTML. The HTML destination produces files in HTML 4. 

• In SAS 9.3/9.4, the HTML destination is the default destination. 

• The HTML5 destination was introduced with SAS 9.4. 

• In SAS Studio, the HTML5 destination is one of the default ODS destinations. 



There are two different file structures produced by the ODS HTML destination. 

Output can be compiled into a single file, using the FILE= option. 

Output can be split up into multiple files, using the BODY=, FRAME=, and CONTENTS= 

options which produce Body file, Frame Files and Contents Files respectively.  

The Frame file integrates the Body File, Table of Contents and Table of Pages. 

The Body file contains the output, while the other files create a frame which includes the table 

of contents, and a table of pages, which link to the contents of the body file. 

ODS HTML STATEMENT



ODS HTML – SAS EXAMPLE



ODS HTML OUTPUT 



SAS DEMONSTRATION

Demonstration using SAS On-Demand for Academics. 



ODS RTF DESTINATION

The ODS RTF destination sends SAS output to a Rich-Text File which can be opened and accessed 

in Microsoft Word.  

The ODS RTF destination is the primary ODS destination for Microsoft Word. 

There is an ODS WORD destination, which is in pre-production mode. 

There are specific formatting options for rich-text files which can be specified to change the         

appearance of SAS output. 

The formatting options and other setting can be applied by specifying options on the 

ODS RTF statement 



ODS RTF – SAS EXAMPLE



ODS RTF OUTPUT 



SAS DEMONSTRATION

Demonstration using SAS On-Demand for Academics. 



ODS PDF DESTINATION

• The ODS PDF destination produces SAS output in Portable Document Format. 

• The ODS PDF destination is part of the printer family of ODS destinations. 

• The other printer destinations include ODS PS and ODS PCL. 

• PDF files can be opened and accessed in Adobe Acrobat, and other PDF readers. 



ODS PDF DESTINATION – SAS EXAMPLE



ODS PDF OUTPUT 



SAS DEMONSTRATION

Demonstration using SAS On-Demand for Academics. 



QUIZ #1

Which of the following is not a valid ODS destination?

 A. ODS DOCUMENT

 B. ODS CSV

 C. ODS TABDLM 

 D. ODS EXCEL



ODS STYLES

• The appearance of SAS Output is determined and controlled by ODS styles. 

• An ODS style is a collection of style elements and style attributes which specify the presentation 

and display of SAS output. 

• SAS contains a set of styles which are built into the SAS System. 

• With ODS,  SAS output can use a built-in style, a modified built-in style, or a customized style  

which is created. 



ODS STYLES

The list of SAS supplied built-in styles 

The default style for SAS output 

in SAS Studio is HTMLBLUE. 



APPLYING AND SPECIFYING STYLES WITH ODS

To specify a style other than the default style, use the STYLE= option in the ODS statement which opens the 

destination. 

   /* ODS HTML Example */    

ODS HTML FILE = '/home/iyenj/Training_Course_Files/ODS Workshop/Heart.html' STYLE=BarrettsBlue;

Proc Freq Data = SASHELP.HEART;

       Tables Status Sex / List Missing;

       Title 'Gender Status’;

Run;

ODS HTML CLOSE;



DEFAULT STYLES FOR ODS DESTINATIONS

• Each ODS destinations uses a default style to 

produce output. 

• The default styles vary by ODS destination.  

ODS DESTINATION DEFAULT STYLE

LISTING Listing

HTML HtmlBlue

HTML5 HtmlBlue

RTF RTF

PRINTER Pearl

EXCEL Excel

EPUB Daisy

POWERPOINT PowerPointLight

EXCELXP Default

RTF Tagset RTF

The table here lists the default styles for common 

ODS destinations.



ODS RTF USING STYLES.NORMAL

Status Frequency Percent
Cumulative

Frequency

Cumulative

Percent

Alive 3218 61.78 3218 61.78

Dead 1991 38.22 5209 100.00

Sex Frequency Percent
Cumulative

Frequency

Cumulative

Percent

Female 2873 55.15 2873 55.15

Male 2336 44.85 5209 100.00



ODS RTF USING STYLES.ANALYSIS

Status Frequency Percent

Cumulative

Frequency

Cumulative

Percent

Alive 3218 61.78 3218 61.78

Dead 1991 38.22 5209 100.00

Sex Frequency Percent

Cumulative

Frequency

Cumulative

Percent

Female 2873 55.15 2873 55.15

Male 2336 44.85 5209 100.00



ODS TAGSETS

• ODS tagsets are used to produce markup language output, such as HTML, and XML. 

• Similar to table templates, tagsets enable you to modify the markup language output.

• SAS comes with a variety of built-in tagsets which you can use. 

• You can also build and create your own tagset using PROC TEMPLATE. 

• Tagsets can be specified several different ways. 

• 1 – Tagsets can be specified using the ODS MARKUP destination with the Tagset = option. 

•              2 – Tagsets can be specified using a two-level name; ODS Tagsets.RTF File=

   3 – Some tagsets can be specified as their own separate ODS destination. 



ODS TAGSETS

Tagset Description

CHTML Produces Compact HTML Output

CSV Produces Comma-Separated Values File

CSVALL Produces a CSV file with Titles, Notes and By Lines

ExcelXP Produces Microsoft SpreadsheetML XML which is used to import data into 

excel

MSOFFICE2K Produces HTML code for Microsoft Office products. 

PHTML Produces simple HTML output with 12 style elements

RTF Produces RTF with page annotation

The most commonly used ODS tagset is the ExcelXP tagset.  

With earlier releases of SAS, it was the only ODS destination for Excel-formatted output. 

This isn’t an exhaustive list.  There are several other tagset destinations besides what’s listed here. 



ODS EXCELXP TAGSET

There are about 60 options which can be specified with the ExcelXP tagset destination to format Excel Worksheets  



ODS EXCELXP TAGSET OUTPUT 



ODS CSVALL DESTINATION

ODS CSVALL is part of the markup family of destinations. It opens the markup destination and 

produces output formatted with one of the markup languages. 

ODS CSVALL produces a comma-separated values (csv) file which can be accessed and 

opened in Microsoft Excel or other spreadsheet software. 

The resulting csv file opens in Excel as tabular output with attributes; titles, notes and bylines. 



ODS CSVALL DESTINATION

 /* ODS CSVALL EXAMPLE */          
ODS CSVALL FILE='/home/iyenj/Training_Course_Files/ODS Workshop/Heart_Listing.csv'; 
 
Proc Print Data=SASHELP.Heart; 
   ID Sex;  
   Var Height Weight Diastolic Systolic Cholesterol Smoking BP_Status Chol_Status Smoking_Status;        
   Title1 'SASHELP.Heart SAS Dataset';    
   Title2 'Heart Risk Factor Metrics';    
Run;    
 
ODS CSVALL CLOSE; 
 

1          OPTIONS NONOTES NOSTIMER NOSOURCE NOSYNTAXCHECK; 
 NOTE: ODS statements in the SAS Studio environment may disable some output features. 
 73          
 74          
 75         /* ODS EXCEL - MULTIPLE WORKSHEETS - EXAMPLE 1 */ 
 76         ODS CSVALL FILE='/home/iyenj/Training_Course_Files/ODS Workshop/Heart_Listing.csv'; 
 NOTE: Writing CSVALL Body file: /home/iyenj/Training_Course_Files/ODS Workshop/Heart_Listing.csv 
 77          
 78         Proc Print Data=SASHELP.Heart; 
 79            ID Sex; 
 80            Var Height Weight Diastolic Systolic Cholesterol Smoking BP_Status Chol_Status Smoking_Status; 
 81            Title1 'SASHELP.Heart SAS Dataset'; 
 82            Title2 'Heart Risk Factor Metrics'; 
 83         Run; 
  
 NOTE: There were 5209 observations read from the data set SASHELP.HEART. 
 NOTE: PROCEDURE PRINT used (Total process time): 
       real time           9.70 seconds 
       user cpu time       9.54 seconds 
       system cpu time     0.08 seconds 
       memory              71043.84k 
       OS Memory           108712.00k 
       Timestamp           09/30/2025 02:58:37 AM 
       Step Count                        36  Switch Count  2 

ODS CSVALL is useful for 

tasks where you need to 

convert SAS data sets into a 

text file or raw data file 

format. 

It provides an alternative to 

PROC EXPORT. 



ODS CSVALL DESTINATION

ODS CSV output opened in Excel 



ODS EXCEL DESTINATION

Opens and manages the ODS EXCEL Destination which produces Excel spreadsheet files for Microsoft Office            

versions 2010 and later. 

ODS EXCEL uses Microsoft Open Office XML Format for Office 2010 and later. 

Similar to the ExcelXP destination, it produces extensible markup language (XML) files and creates Microsoft 

spreadsheetML XML. 

ODS EXCEL has extensive formatting capabilities. 

By specifying the options option, you can apply dozens of formatting attributes to your SAS output and 

Excel worksheets. 



ODS EXCEL FORMATTING OPTIONS

Formatting Option Description Options Description Option Description

ABSOLUTE_COLUMN_WIDTH Sets Column Width FROZEN_ROWHEADERS Freezes Rows ROW_HEIGHTS Sets Row Height

ABSOLUTE_ROW_HEIGHT Set Row Height GRIDLINES Displays Gridlines ROW_REPEAT Controls repeat of row headings

AUTOFILTER Sets Filter to Rows HIDDEN_COLUMNS Hides Columns SCALE Sets Print Scale Level

BLACKANDWHITE Enables Black and White Printing HIDDEN_ROWS Hides Rows SCREEN_RESOLUTION_SCALE_FACTOR Sets Scale Factor

BLANK_SHEET Creates a Blank Worksheet INDEX Creates Index SHEET_INTERVAL Defines Intervals for worksheets

CENTER_HORIZONTAL Centers Text Horizontally MSG_LEVEL Suppresses Messages SHEET_LABEL Specifies Wksht Label

CENTER_VERTICAL Centers Text Vertically ORIENTATION Portrait/Landscape SHEET_NAME Names Worksheet

COLUMN_REPEAT Specifies Columns to Repeat PAGE_ORDER_ACROSS Sets printing order START_AT Specifies Cell Location

CONTENTS Creates Table of Contents PAGES_FITHEIGHT Sets Pages Num down SUPPRESS_BYLINES Specifies ByLines Suppression

DPI Sets Dots per Inch Resolution. PAGES_FITWIDTH Sets Pages Num TAB_COLOR Sets Wksht Color

DRAFTQUALITY Sets Draft Quality for Printing. PRINT_AREA Sets Print Area TITLE_FOOTNOTE_NOBREAK Sets wrap text for titles, etc. 

EMBEDDED_FOOTNOTES Embeds SAS Footnotes PRINT_FOOTER Prints Footer TITLE_FOOTNOTE_WIDTH Sets Span of Titles.

EMBED_FOOTNOTES_ONCE Controls Footnote Location PRINT_FOOTER_MARGIN Sets Footer Margin ZOOM Sets Zoom Level.

EMBEDDED_TITLES Embeds SAS Titles PRINT_HEADER Sets Header Text

EMBED_TITLES_ONCE Controls Title Location PRINT_HEADER_MARGIN Sets Header Margin

FITTOPAGE Sizes worksheet to fit on page. PROTECT_WORKSHEET Encrypts Worksheet

FLOW Enables Wrap Text to Cells. ROWBREAKS_COUNT Count Rows per Page

FORMULAS Insert Formulas ROWBREAKS_INTERVAL Controls Page Breaks

FROZEN_HEADERS Freezes Columns ROWCOLHEADINGS Sets Printing of Headings



ODS EXCEL DESTINATION



ODS EXCEL DESTINATION



ODS POWERPOINT DESTINATION

• ODS POWERPOINT destination produces SAS procedure output in a Powerpoint presentation file. 

• ODS POWERPOINT statement opens, closes, and manages the ODS POWERPOINT destination. 

• ODS POWERPOINT generates PowerPoint output with the pptx. extension.  

• By default, ODS POWERPOINT puts one output object on each presentation slide and centers the output. 



ODS POWERPOINT DESTINATION

With LAYOUT= option, ODS POWERPOINT allows you to specify a separate layout for each individual slide. 



ODS POWERPOINT DESTINATION



ODS OUTPUT OBJECTS

Each SAS procedure which produces output produces output objects. 

SAS procedure output contains one or more output objects. 

SAS output is composed of multiple sections. Each section of output is called an output object. 

Thus, SAS output is comprised of multiple output objects, depending on the procedure used. 



PROC CONTENTS – OUTPUT OBJECTS

Data Set Name SASHELP.HEART Observations 5209

Member Type DATA Variables 17

Engine V9 Indexes 0

Created 01/18/2023 07:01:35 Observation Length 168

Last Modified 01/18/2023 07:01:35 Deleted Observations 0

Protection Compressed NO

Data Set Type Sorted NO

Label Framingham Heart Study

Data Representation SOLARIS_X86_64, LINUX_X86_64, ALPHA_TRU64, LINUX_IA64

Encoding us-ascii  ASCII (ANSI)

Engine/Host Dependent Information

Data Set Page Size 65536

Number of Data Set Pages 14

First Data Page 1

Max Obs per Page 389

Obs in First Data Page 365

Number of Data Set Repairs 0

Filename /pbr/sfw/sas/940/SASFoundation/9.4/sashelp/heart.sas7bdat

Release Created 9.0401M8

Host Created Linux

Inode Number 81677950

Access Permission rw-r--r--

Owner Name odaowner

File Size 960KB

File Size (bytes) 983040

Proc Contents Data = SASHELP.HEART;
Run;

Each separate table in the 

SAS output is an output object. 
Alphabetic List of Variables and Attributes

# Variable Type Len Label

12 AgeAtDeath Num 8 Age at Death

5 AgeAtStart Num 8 Age at Start

3 AgeCHDdiag Num 8 Age CHD Diagnosed

15 BP_Status Char 7 Blood Pressure Status

14 Chol_Status Char 10 Cholesterol Status

13 Cholesterol Num 8

2 DeathCause Char 26 Cause of Death

8 Diastolic Num 8

6 Height Num 8

10 MRW Num 8 Metropolitan Relative Weight

4 Sex Char 6

11 Smoking Num 8

17 Smoking_Status Char 17 Smoking Status

1 Status Char 5

9 Systolic Num 8

7 Weight Num 8

16 Weight_Status Char 11 Weight Status



EXAMPLES OF ODS OUTPUT OBJECTS

SAS Procedure Output Object

PROC CONTENTS 

Attributes

EngineHost

Variables

SAS Procedure Output Object

PROC UNIVARIATE

Moments

BasicMeasures

TestsForLocation

Quantiles

ExtremeObs

MissingValues

SAS Procedure Output Object

PROC PRINT Print

PROC FREQ OneWayFreqs

PROC MEANS Summary

PROC TABULATE Table

PROC REPORT Report



ODS OUTPUT

With the ODS OUTPUT destination, you can produce an output SAS data set containing 

results of the procedure or procedure output. 

The output SAS data set contains results for an output object, or the combined results of all 

output objects for the procedure. 

 ODS OUTPUT OutputObject = SAS data set;

  ……………. SAS Procedure …………….

  ……………. SAS Procedure …………….

 ODS OUTPUT CLOSE;



ODS OUTPUT



ODS OUTPUT



SAS DEMONSTRATION

SAS Demonstration using SAS On-Demand for Academics



ODS STATEMENTS

Statement Definition

ODS TRACE Sends Information on Output Objects to the SAS Log.

ODS SELECT Selects a particular Output Object. 

ODS EXCLUDE Excludes specific Output Objects. 

ODS OUTPUT Produces an output SAS data set for a given procedure

ODS GRAPHICS Sets options for graphics and visualizations output. 

ODS LAYOUT Applies a designed layout for ODS output. 

ODS SHOW Writes the specified selection or exclusion list to the SAS log.

ODS VERIFY Print/suppresses a warning message about style/table 

templates used. 



ODS TRACE STATEMENT

• ODS TRACE produces a list of the available output objects which are produced by a specific SAS procedure. 

• Prints Information about ODS output objects in the SAS Log. 

• ODS TRACE ON  

• - Turns on the ODS Trace feature.  Any SAS procedure code will print output object info in the SAS log. 

• ODS TRACE OFF 

• - Turns off the ODS Trace feature. 



ODS TRACE STATEMENT



SAS DEMONSTRATION

SAS DEMONSTRATION USING SAS STUDIO / SAS ODA



ODS SELECT STATEMENT

The ODS SELECT statement selects specific output objects to send to ODS destinations. 

SAS maintains a selection list of output objects. By default, the selection list is set to SELECT ALL. 

It includes all output objects. 

ODS SELECT ‘Name of Output Object’;

The ODS SELECT statement narrows the selection list to particular output objects. 

ODS SELECT _ALL_;       *Resets the selection list back to its default of all output objects. 

 



ODS SELECT STATEMENT



ODS SELECT STATEMENT – OUTPUT

Output contains only the 

variables ODS output 

object which was selected 

for the destination using 

ODS SELECT. 



ODS EXCLUDE

The ODS EXCLUDE statement excludes specific output objects from being sent to ODS destinations. 

SAS maintains an exclusion list of output objects. By default, the exclusion list is set to EXCLUDE ALL. 

It excludes all output objects. 

ODS EXCLUDE ‘Name of Output Object’;

The ODS EXCLUDE statement narrows the exclusion list to particular output objects. 

ODS EXCLUDE _ALL_;   *Resets the selection list back to its default of excluding all output objects. 

 



ODS EXCLUDE



ODS EXCLUDE – OUTPUT 

Output contains 

 Moments, 

 Basic Measures, 

 ExtremeObs output objects.

These are the objects which 

were not excluded. 

They are the remaining output 

objects after excluding three 

others.



SAS DEMONSTRATION

SAS Demonstration Using SAS On-Demand for Academics



QUIZ #2

Which of the following SAS procedures doesn’t produce output objects?

 A.  Proc Freq

 B.  Proc Reg

 C.  Proc Sort

 D.  Proc Tabulate



PROC TEMPLATE

• With PROC TEMPLATE, you can define new style templates and modify existing and built-in styles. 

• As mentioned earlier, styles consist of style elements and style attributes.  

• Style elements are areas in the output where sets or collections of styles attributes are applied. 

• They consist of collections of style attributes. 

   

   Style element names specify where collections of style attributes are used, such as column headers, 

   report breaks, table cells, summary lines, etc. 

• Style attributes are properties such as font, font size, bold or italic text, background color, etc. 



PROC TEMPLATE – STATEMENTS AND CODING

PROC TEMPLATE;

   DEFINE STYLE <‘StyleName’>;

   STYLE <‘StyleElement’> / 

  StyleAttribute1=Attribute-value

  StyleAttribute2=Attribute-value

  StyleAttribute3=Attribute-value;

     STYLE <‘StyleElement’> / 

                StyleAttribute1=Attribute-value 

  StyleAttribute2=Attribute-value

  StyleAttribute3=Attribute-value;   

    END;

RUN;

You’d use the following code to 

define a new style from scratch. 

You need to use the STYLE 

statement to define style elements. 



PROC TEMPLATE - EXAMPLE

PROC TEMPLATE;

   DEFINE STYLE NewStyle1;

  STYLE Header / 

                     Fontfamily=Arial
                     Fontsize=12pt
                     BackgroundColor=White
                     Color=Black;

  STYLE  Data / 
                     Fontweight=Medium;
                     Fontsize=16pt;
                     BackgroundColor=Grey
                     Color=Blue;
   END;

RUN;

The PROC TEMPLATE code 

defines a style called 

NewStyle1.

It consists of two style 

elements,  Header and Data, 

which each contains four style 

attributes. 

 



PROC TEMPLATE

Style elements may vary from one ODS destination to another, and from one procedure output to another. 

The table below lists style elements specific to the REPORT procedure (PROC REPORT). 

Style Elements Description

Header Controls formatting of the Header section, i.e., Column Headers

Data Formatting of column cells for detail rows of the table. 

LineContent Formatting of Added Lines inserted by LINE statements. 

DataEmphasis Formatting of Summary Rows

Table Formatting of Report as a Whole

Footer Formatting of Footers



ODS RTF / PROC REPORT - EXAMPLE1



PROC TEMPLATE – EXAMPLE 1



ODS RTF / PROC REPORT - EXAMPLE 2

Quarter

of the Year

Month

of the Year

Predicted

Sales Revenue

Actual

Sales Revenue

1 Jan $32,385.00 $29,813.00

Feb $29,163.00 $29,584.00

Mar $31,818.00 $29,873.00

1 $93,366.00 $89,270.00

Sales Below Target

2 Apr $27,429.00 $30,581.00

May $30,263.00 $31,617.00

Jun $27,634.00 $33,605.00

2 $85,326.00 $95,803.00

Sales Below Target

3 Jul $33,220.00 $33,578.00

Aug $28,874.00 $31,160.00

Sep $28,470.00 $28,696.00

3 $90,564.00 $93,434.00

Sales Below Target

4 Oct $30,262.00 $31,355.00

Nov $31,434.00 $27,659.00

Dec $29,259.00 $31,956.00

4 $90,955.00 $90,970.00

Sales Below Target

$360,211.00 $369,477.00



PROC TEMPLATE – STATEMENTS AND CODING – EXISTING STYLE

PROC TEMPLATE;

   DEFINE STYLE <‘StyleName’>;

 PARENT=<‘Styles.StyleName’>;

    CLASS <‘StyleElement’> / 

  StyleAttribute1=Attribute-value

  StyleAttribute2=Attribute-value

  StyleAttribute3=Attribute-value;

       CLASS <‘StyleElement’> / 

                StyleAttribute1=Attribute-value 

  StyleAttribute2=Attribute-value

  StyleAttribute3=Attribute-value;   

    END;

RUN;

You’d use the following code to 

modify an existing or built-in 

style. 

You base the new style on the 

existing style with the PARENT= 

option. 

This is referred to as style 

inheritance. 

You use the CLASS statement to 

define style elements. 



PROC TEMPLATE - EXAMPLE

PROC TEMPLATE;

   DEFINE STYLE ReportStyle1;

 PARENT=Styles.HTMLBlue;

    CLASS Header / 

  BackgroundColor=colors(“Medium”) 
  Font=fonts(“Arial”)   
  Fontsize=3;

     CLASS CellContents / 

     Color=colors(“dark”)
           Borderspacing=5

   Borderwidth=10;   

   END;

RUN;

The example references an 

existing style called HTMLBlue

It creates a new style, called 

ReportStyle1, based on the 

existing style. 



PROC TEMPLATE – PROC TABULATE EX1

Actual Sales

Predicted 

Sales

Sum Sum

Country Region

$127,485.00 $120,646.00CANADA EAST

WEST $119,505.00 $112,373.00

GERMANY EAST $124,547.00 $117,579.00

WEST $121,451.00 $113,975.00

U.S.A. EAST $118,229.00 $120,587.00

WEST $119,120.00 $121,135.00

Total for All Countries $730,337.00 $706,295.00



PROC TEMPLATE – MODIFYING AN EXISTING STYLE



PROC TEMPLATE – PROC TABULATE EX 2

Actual Sales

Predicted 

Sales

Sum Sum

Country Region

$127,485.00 $120,646.00CANADA EAST

WEST $119,505.00 $112,373.00

GERMANY EAST $124,547.00 $117,579.00

WEST $121,451.00 $113,975.00

U.S.A. EAST $118,229.00 $120,587.00

WEST $119,120.00 $121,135.00

Total for All Countries $730,337.00 $706,295.00



PROC TEMPLATE – VIEWING STYLE ELEMENTS/ATTRIBUTES

To view the underlying style elements and 

style attributes of an existing built-in style, use 

the SOURCE statement. It will print a listing 

to the SAS log. 

Proc Template;    

     Source Styles.Journal;

Run; 

   



SAS DEMONSTRATION

SAS Demonstration using SAS On-Demand for Academics



ODS GRAPHICS

• ODS GRAPHICS <options>;

• Enables ODS GRAPHICS processing and sets graphics environment options. 

• ODS GRAPHICS settings are applied to template-based graphics only, produced by ODS GRAPHICS 

PROCEDURES. 

• ODS GRAPHICS settings do not affect SAS/GRAPH Procedure output which uses device-based graphics. 

• ODS GRAPHICS ON;        - Turns on ODS GRAPHICS 

• ODS GRAPHICS OFF;        - Turns off ODS GRAPHICS  



ODS GRAPHICS SETTINGS.

SETTING DESCRIPTION

BORDER Specifies the Border for a Graph.

HEIGHT Sets the Graph Height.

OUTPUTFMT Specifies the Output Format for Image Files.

GROUPMAX Sets the Maximum Number of Group Values to be shown in any graph. 

RESET Resets one or more graphics options.

WIDTH Sets the Graph Width.

There are many ODS GRAPHICS settings. The following list is a sample of ODS GRAPHICS options



ODS GRAPHICS PROCEDURES

Procedure Description

PROC SGPLOT Creates simple graphics and statistical graphics 

PROC SGPIE Creates Pie Charts and Donut Charts

PROC SGPANEL Creates a panel of graphs based on the values of 

one or more classification variables

PROC SGSCATTER Creates a paneled graph of scatter plots.

PROC SGRENDER Produces statistical graphics from templates created 

with the graph template language (GTL). 

PROC SGDESIGN Produces graphics with the user-defined ODS 

Graphics Designer file in SAS 9.4M7



PROC SGPLOT

• PROC SGPLOT produces single and multiple plots and overlays them on a single set of axes. 

• It produces simple graphics, as well as statistical graphics 

• PROC SGPLOT can produce Vertical and Horizontal Line Graphs,  Vertical and Horizontal Bar 

Charts, Box Plots, Histograms, Scatter Plots, Stacked Bar Charts, 3-dimensional charts and much 

more. 

• With many options for annotating graphs and charts, you can add legends, multiple y-axes, 

• reference lines, and axis titles.



PROC SGPLOT – SAS CODING

PROC SGPLOT DATA = <‘SAS data set’> OPTIONS;

 VBAR <variable> / Response= <variable>;

 HBAR <variable>;

 VLINE <variable> / Response= <variable>;

 HLINE <variable>;

 VBOX <variable> / Category= <variable>;

 HBOX <variable>;

 SERIES X=<variable> Y=<variable> / ; 

Run;



• To produce a vertical line graph use the VLINE statement

PROC SGPLOT – VERTICAL LINE CHARTS
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PROC SGPLOT – VERTICAL BAR CHART

To produce a vertical bar chart, use the VBAR statement. 
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PROC SGPLOT – VERTICAL BOX PLOT 
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Stacked Vertical Bar Chart

PROC SGPLOT – GROUPED VERTICAL BAR CHART
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PROC SGPANEL

• PROC SGPANEL produces plots, charts and graphs just like PROC SGPLOT. 

• It produces the same types of plots and charts, such as vertical and horizontal bar charts, line graphs, 

histograms, box plots, etc. It also overlays multiple plots, and produces several types of layouts. 

• However, PROC SGPANEL produces multiple charts or graphs in a panel-like format, based on the 

values of a classification variable. One graph is generated for each distinct value of the classification 

variable. 

• PROC SGPANEL is really effective for visualizing how data distributions vary across classification 

variables. 



PROC SGPANEL – SAS CODING

• PROC SGPANEL DATA = <SAS-data-set>;

•       PANELBY variable-1 variable-2….variable-n / LAYOUT=;

•        VBAR <variable> / RESPONSE=<variable>;

     VLINE <variable> / RESPONSE=<variable>;

 VBOX <variable>;

      HISTOGRAM <variable>;

      DENSITY <variable>;

RUN;

PROC SGPANEL shares many of the same statements of PROC SGPLOT



PROC SGPANEL – LINE GRAPHS
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PROC SGPANEL – BAR CHARTS

Furniture Sales by Region and Year
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QUIZ #3 

• Which type of data visualization is PROC SGPLOT not capable of producing?

•               A. Vertical Bar Charts

              B. Horizontal Line Graphs

•               C. Pie Charts 

•               D. Horizontal Box Plots 



PROC SGPIE

PROC SGPIE is another statistical graphics (SG) procedure which is primarily used to produce 

Pie charts and graphs. Its also capable of producing donut charts. 

Both Pie and Donut Charts are useful in comparing how values of a variable contribute to the 

whole, and for a quick comparison of the values of several variables. 

In SAS 9.4 M6, PROC SGPIE was a pre-production procedure. This means it hasn’t been fully 

developed and tested. It may be a production procedure in M7 or M8. 



PROC SGPIE

 /* PROC SGPIE - Example 1 */
  /* PIE and DONUT Charts */ 
Proc SGPie Data=SASHELP.PRDSALE;
    Pie Division / Datalabelloc=outside; 
    Title'Number of Sales of Furniture by Division’; 
Run;

CONSUMER

720

EDUCATION

720

Number of Sales of Furniture by Division

Simple Pie chart.  

The Graphs displays the frequency for values of the variable specified in the PIE statement. 



PROC SGPIE

CONSUMER
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EDUCATION
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Number of Sales of Furniture by Division

Simple Donut Chart. 

The graph displays the frequency for values of the variable specified in the DONUT statement. 



ODS EXCEL – PRACTICAL PROJECTS

With ODS EXCEL, many of the same formatting options are available as you have 

working with MS Excel session. 

Some of the options are specifying separate worksheets of an Excel workbook for 

different SAS output, changing orientation from portrait to landscape, and freezing row and 

column headers

These examples illustrate using several different options to send different types of SAS 

output to individual worksheets within a workbook. 



ODS EXCEL - PROJECT EXAMPLES

Proc Sort Data = SASHELP.PRDSALE Out=PRDSALE;
   By Year;
Run;
  /* ODS EXCEL - MULTIPLE WORKSHEETS - EXAMPLE 1 */ 
ODS EXCEL FILE='/home/iyenj/Training_Course_Files/ODS Workshop/Sales_Listing.xlsx'
    Options(Sheet_Interval='BYGROUP') STYLE=Excel;

Proc Print Data=PRDSALE;
   ID Quarter; 
   Var Month Country Region Division ProdType Product Actual Predict; 
   By Year;   
   Sum Actual Predict;
   Format Actual Predict Dollar12.;
   Title1 'Furniture Sales Records Listing';   
   Title2 'By Year';
Run;   

ODS EXCEL CLOSE;

To create a separate 

Excel worksheet for each 

By Group, use the 

SHEET_INTERVAL 

Options option on the 

ODS EXCEL statement.



ODS EXCEL - PROJECT EXAMPLES



ODS EXCEL - PROJECT EXAMPLES

/* ODS EXCEL - MULTIPLE WORKSHEETS - EXAMPLE 1 */
ODS EXCEL FILE='/home/iyenj/Training_Course_Files/ODS Workshop/Sales_Table_Graph.xlsx'
  Options(Sheet_Name='Sales_Table') STYLE=Excel;

Proc Tabulate Data=SASHELP.PRDSALE;
    Var Actual Predict; 
    Class Year Month;      
    Table Year*Month ALL='Total for Both Years'*F=Dollar12.2,         
       (Actual Predict)*Sum*F=Dollar12.2; 
    Title 'Actual Vs. Predicted Furniture Sales by Year and Month';   
Run;   

ODS EXCEL Options(Sheet_Name='Sales_Graph');

Proc SGPlot Data=SASHELP.PRDSALE; 
    VBar Month / Response=Actual Barwidth=0.5;
    VLine Month / Response=Predict Y2Axis;
 
    Where Year=1993;
 
    YAxis Label='Actual Furniture Sales' Min=5000;
    Y2Axis Label='Predicted Furniture Sales' Min=5000;
 
    Title1'Furniture Sales by Month’;
    Title2'1993';
Run;  
  
ODS EXCEL CLOSE;

Specify the Excel worksheet 

name using the SHEET_NAME 

Options option on the 

ODS EXCEL statement.



ODS EXCEL - PROJECT EXAMPLES
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SENDING OUTPUT TO MULTIPLE DESTINATIONS

The output delivery system provides the capability of having multiple output destinations open at the same time. 

The same SAS procedure output can be delivered to multiple destinations and format files simultaneously. 

In many situations, It would be desirous to produce and receive the same report in RTF and EXCEL formats, for 

example. 



MULTIPLE ODS DESTINATIONS – TWO DESTINATIONS

ODS RTF FILE = '/home/iyenj/Training_Course_Files/ODS Workshop/Autos_Rpt.rtf’;

ODS EXCEL FILE = '/home/iyenj/Training_Course_Files/ODS Workshop/Autos_Rpt.xlsx';

 /* ODS Multiple Destinations - Example 1 */   

Proc Print Data=SASHELP.Cars (Obs=50);

   ID Make; 

   Var Model Type Origin DriveTrain MSRP Invoice MPG_City MPG_Highway;       

   Title1 'Automobile Data Listing';

   Title2 'Auto Make, Model, MSRP, MPG';      

Run;   

Proc Freq Data = SASHELP.Cars;

   Tables Make Type Origin / List Missing;

   Title1 'Automobile Frequency Counts';

   Title2 'Make, Type and Origin of Vehicle'; 

Run;

 

Proc Means Data = SASHELP.Cars Mean Std Min Max;

   Var MSRP;

   Class Make Type;

   Title1 'Autombile MSRP Descriptive Statistics';

   Title2 'By Make and Type';   

Run;

   

ODS RTF CLOSE;

ODS EXCEL CLOSE;

1          OPTIONS NONOTES NOSTIMER NOSOURCE NOSYNTAXCHECK;
 NOTE: ODS statements in the SAS Studio environment may disable some output features.
 73         
 74         ODS RTF FILE = '/home/iyenj/Training_Course_Files/ODS Workshop/Autos_Rpt.rtf';
 NOTE: Writing RTF Body file: /home/iyenj/Training_Course_Files/ODS Workshop/Autos_Rpt.rtf
 75         ODS EXCEL FILE = '/home/iyenj/Training_Course_Files/ODS Workshop/Autos_Rpt.xlsx';
 76         
 77         /* ODS Multiple Destinations - Example 1 */
 78         Proc Print Data=SASHELP.Cars (Obs=50);
 79            ID Make;
 80            Var Model Type Origin DriveTrain MSRP Invoice MPG_City MPG_Highway;
 81            Title1 'Automobile Data Listing';
 82            Title2 'Auto Make, Model, MSRP, MPG';
 83         Run;
 
 NOTE: There were 50 observations read from the data set SASHELP.CARS.
 NOTE: PROCEDURE PRINT used (Total process time):
       real time           0.21 seconds
       user cpu time       0.20 seconds
       system cpu time     0.01 seconds 
 84         
 85         Proc Freq Data = SASHELP.Cars;
 86            Tables Make Type Origin / List Missing;
 87            Title1 'Automobile Frequency Counts';
 88            Title2 'Make, Type and Origin of Vehicle'; 
 97         Run;
 98         ODS RTF CLOSE;
 99         ODS EXCEL CLOSE;
 NOTE: Writing EXCEL file: /home/iyenj/Training_Course_Files/ODS Workshop/Autos_Rpt.xlsx



MULTIPLE ODS DESTINATIONS - PROJECT EXAMPLE 

ODS RTF Output 



MULTIPLE ODS DESTINATIONS - PROJECT EXAMPLE 

ODS EXCEL Output 



MULTIPLE ODS DESTINATIONS – THREE DESTINATIONS

ODS HTML4 FILE = '/home/iyenj/Training_Course_Files/ODS Workshop/Autos_Rpt.htm’;
ODS PDF FILE = '/home/iyenj/Training_Course_Files/ODS Workshop/Autos_Rpt.pdf';
ODS POWERPOINT FILE = '/home/iyenj/Training_Course_Files/ODS Workshop/Autos_Rpt.ppt' 
     LAYOUT=_Null_;

  /* ODS Multiple Destinations - Example 1 */       
Proc Print Data=SASHELP.Cars (Obs=50);
   ID Make; 
   Var Model Type Origin DriveTrain MSRP Invoice MPG_City MPG_Highway;       
   Title1 'Automobile Data Listing';
   Title2 'Auto Make, Model, MSRP, MPG';      
Run;   

ODS POWERPOINT LAYOUT=_Null_;

Proc Freq Data = SASHELP.Cars;
   Tables Make Type Origin / List Missing;
   Title1 'Automobile Frequency Counts';
   Title2 'Make, Type and Origin of Vehicle'; 
Run;

ODS POWERPOINT LAYOUT=_Null_;

Proc Means Data = SASHELP.Cars Mean Std Min Max;
   Var MSRP;
   Class Make Type;
   Title1 'Autombile MSRP Descriptive Statistics';
   Title2 'By Make and Type';   
Run;
   
ODS POWERPOINT CLOSE;  
ODS PDF CLOSE;
ODS HTML CLOSE;

Output is sent to 

three ODS 

destinations;

HTML4

PDF

POWERPOINT



MULTIPLE ODS DESTINATIONS - PROJECT EXAMPLE 

ODS PDF Output



MULTIPLE ODS DESTINATIONS - PROJECT EXAMPLE 

ODS POWERPOINT 

Output
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CONCLUSION / SUMMARY 

• The Output Delivery System is a versatile BASE SAS reporting tool. 

• We’ve covered the following topics in this course.  

• ODS DESTINATIONS – LISTING, HTML, RTF, PDF,  TAGSET, MARKUP,  EXCEL, POWERPOINT, CSVALL

• ODS STYLES 

• ODS OUTPUT OBJECTS – ODS TRACE, ODS SELECT, ODS EXCLUDE

• PROC TEMPLATE – CREATING A NEW STYLE FROM SCRATCH, STYLE INHERITANCE

• ODS GRAPHICS – PROC SGPLOT, PROC SGPANEL, PROC SGPIE



CONTACT INFORMATION

• CONTACT INFORMATION

• Jay Iyengar, 

• Director, Data Systems Consulting

• datasyscon@gmail.com

• THANKS FOR REGISTERING AND ATTENDING. 
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