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Introduction

Effective graphics are indispensable for modern statistical analysis. They reveal patterns, differences, and
uncertainty that are not readily apparent in tabular output. Graphics provoke questions that stimulate deeper
investigation, and they add visual clarity and rich content to reports and presentations.

In earlier SAS releases, creating graphs with statistical procedures typically required additional programming
steps such as creating output data sets with the values to plot, modifying these data sets with a DATA step
program, and using traditional SAS/GRAPH procedures to produce the plots.

ODS Graphics eliminates the need for additional programming. ODS Graphics is an extension of ODS (the
Output Delivery System). ODS manages procedure output and lets you display it in a variety of destinations,
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such as HTML and RTF. With ODS Graphics, statistical procedures produce graphs as automatically as
they produce tables, and graphs are integrated with tables in the ODS output. ODS Graphics is available in
procedures in SAS/STAT, Base SAS, SAS/ETS, SAS/QC, and other products (see the section “Procedures
That Support ODS Graphics” on page 615). Note that ODS Graphics is automatically provided with Base
SAS software.

ODS Graphics might or might not be enabled by default depending on your operating system, whether you
are in the SAS windowing environment, your registry, system options, and con�guration �le settings. For
more information about default settings and enabling and disabling ODS Graphics, see the section “Enabling
and Disabling ODS Graphics” on page 606.

You can enable ODS Graphics with the following statement:

ods graphics on;

When ODS Graphics is enabled, procedures that support ODS Graphics create appropriate graphs, either by
default or when you specify procedure options for requesting speci�c graphs. These options are documented
in the “Syntax” section of each procedure chapter, and the “Details” section of each chapter provides an
“ODS Graphics” subsection that lists the graphs that are available. Once ODS Graphics is enabled, it stays
enabled for the duration of your SAS session unless you disable it.

You can disable ODS Graphics with the following statement:

ods graphics off;

You might consider disabling ODS Graphics if your goal is solely to produce computational results. Often
though, you can enable ODS Graphics and then leave it enabled. Throughout this chapter, ODS Graphics is
enabled only once per section.

Chapter Reading Guide

This chapter provides a basic introduction to ODS Graphics along with more detailed information. The
following list provides a guide to reading this chapter:

• If you want to see a few of the many graphs that are produced by statistical procedures by using ODS
Graphics, see the section “Getting Started with ODS Statistical Graphics” on page 588.

• If you are using ODS Graphics for the �rst time, read the section “A Primer on ODS Statistical
Graphics” on page 605, which provides the minimum information that you need to get started.

• If you need to create plots of raw data or your own customized plots of statistical results, see the
section “Statistical Graphics Procedures” on page 688, which describes SAS procedures that use ODS
Graphics.

• If you need information about specialized topics such as accessing your graphs, making changes
to your graphs, and working with ODS styles, see the detailed discussions starting with the section
“Syntax” on page 616 and including the section “Examples of ODS Statistical Graphics” on page 698.

If you are unfamiliar with ODS, see Chapter 20, “Using the Output Delivery System.” For complete
documentation about the Output Delivery System, see theSAS Output Delivery System: User's Guide. For an
introduction to graph template modi�cation, see Chapter 22, “ODS Graphics Template Modi�cation.” For
an introduction to ODS Graphics, ODS styles, the graph template language, the style template language,
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the statistical graphics procedures, and graph template modi�cation, see Kuhfeld (2010). For complete
documentation about ODS graph templates, see theSAS Graph Template Language: User's Guideand the
SAS Graph Template Language: Reference. For complete documentation about the ODS Graphics Editor, see
theSAS 9.4 ODS Graphics Editor: User's Guide. Also see theSAS ODS Graphics: Procedures Guidefor
information about the statistical graphics procedures.

Assumptions about ODS Defaults in This Chapter

Default settings such as destinations and whether or not ODS Graphics is enabled vary depending on your
operating system, registry settings, con�guration �le settings, system options, and whether you are using
the SAS windowing environment or batch mode. For this reason, this chapter makes no assumptions about
these defaults. Instead, destinations are often explicitly closed without assuming which destination (usually
LISTING or HTML) is open, destinations are explicitly opened when needed, and ODS Graphics is explicitly
enabled and disabled as needed. In some examples, when all destinations are closed, the LISTING destination
is opened at the end of the step so that some destination is available for subsequent output. If you know
the defaults for your environment, you do not need to use many of the ODS statements that are used in this
chapter.

Getting Started with ODS Statistical Graphics

This section provides examples that illustrate the most basic uses of ODS Graphics with a few of the many
plots that are produced by statistical procedures.

Default Plots for Simple Linear Regression with PROC REG

This example is based on the section “Getting Started: REG Procedure” on page 6980 in Chapter 85, “The
REG Procedure.” TheClass data set used in this example is available in theSashelp library. The following
statements use PROC REG to �t a simple linear regression model in whichWeight is the response variable
andHeight is the independent variable:

ods graphics on;

proc reg data=sashelp.class;
model Weight = Height;

run; quit;

The ODS GRAPHICS ON statement requests ODS Graphics in addition to the usual tabular output. The
statement ODS GRAPHICS OFF is not used here, but it can be speci�ed to disable ODS Graphics.

The graphical output consists of a �t diagnostics panel, a residual plot, and a �t plot. These plots are integrated
with the tabular output and are shown in Figure 21.1, Figure 21.2, and Figure 21.3, respectively. The results
are displayed in the HTMLBLUE style.
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Figure 21.1 Fit Diagnostics Panel
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Figure 21.2 Residual Plot

Figure 21.3 Fit Plot
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ODS styles control the colors and general appearance of all graphs and tables, and the SAS System provides
several styles that are recommended for use with statistical graphics. The default style that you see when you
run SAS depends on the ODS destination, system options, and SAS registry settings. For more information
about styles, see the section “Graph Styles” on page 607 and the section “Styles” on page 641.

Survival Estimate Plot with PROC LIFETEST

This example is taken from Example 58.2 of Chapter 58, “The LIFETEST Procedure.” It shows how to
construct a product-limit survival estimate plot. Both the ODS GRAPHICS statement and procedure options
are used to request the plot. This examples uses the bone marrow transplant data set, which is available from
theSashelp library. The data set contains disease-free times for three risk categories.

The following statements use PROC LIFETEST to compute the product-limit estimate of the survivor function
for each risk category:

ods graphics on;

proc lifetest data=sashelp.BMT plots=survival(cb=hw test);
time T * Status(0);
strata Group / test=logrank;

run;

The ODS GRAPHICS ON statement enables ODS Graphics, and the PLOTS=SURVIVAL option requests a
plot of the estimated survival curves. The CB=HW suboption requests Hall-Wellner con�dence bands, and
the TEST suboption displays thep-value for the log-rank test in a plot inset.

Figure 21.4 displays the plot; note that tabular output is not shown. Patients in the AML-Low Risk group are
disease-free longer than those in the ALL group, who in turn fare better than those in the AML-High Risk
group.
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Figure 21.4 Survival Plot

Contour and Surface Plots with PROC KDE

This example is taken from the section “Getting Started: KDE Procedure” on page 4080 in Chapter 54, “The
KDE Procedure.” Here, in addition to the ODS GRAPHICS statement, procedure options are used to request
plots. The following statements simulate 1,000 observations from a bivariate normal density with means
(0,0), variances (10,10), and covariance 9:

data bivnormal;
do i = 1 to 1000;

z1 = rannor(104);
z2 = rannor(104);
z3 = rannor(104);
x = 3 * z1+z2;
y = 3 * z1+z3;
output;

end;
run;
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The following statements request a bivariate kernel density estimate for the variablesx andy:

ods graphics on;

proc kde data=bivnormal;
bivar x y / plots=contour surface;

run;

The PLOTS= option requests a contour plot and a surface plot of the estimate (displayed in Figure 21.5 and
Figure 21.6, respectively). For more information about the graphs available in PROC KDE, see the section
“ODS Graphics” on page 4099 in Chapter 54, “The KDE Procedure.”

Figure 21.5 Contour Plot of Estimated Density
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Figure 21.6 Surface Plot of Estimated Density

Contour Plots with PROC KRIGE2D

This example is taken from Example 55.2 of Chapter 55, “The KRIGE2D Procedure.” The coal seam
thickness data set is available from theSashelp library. The following statements create a SAS data set that
contains a copy of these data along with some arti�cially added missing data:

data thick;
set sashelp.thick;
if _n_ in (41, 42, 73) then thick = .;

run;
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The following statements run PROC KRIGE2D:

ods graphics on;

proc krige2d data=thick outest=predictions
plots=(observ(showmissing)

pred(fill=pred line=pred obs=linegrad)
pred(fill=se line=se obs=linegrad));

coordinates xc=East yc=North;
predict var=Thick r=60;
model scale=7.2881 range=30.6239 form=gauss;
grid x=0 to 100 by 2.5 y=0 to 100 by 2.5;

run;

The PLOTS=OBSERV(SHOWMISSING) option produces a scatter plot of the data along with the locations
of any missing data. The PLOTS=PRED option produces maps of the kriging predictions and standard errors.
Two instances of the PLOTS=PRED option are speci�ed with suboptions that customize the plots. The results
are shown in Figure 21.7.

Figure 21.7 Spatial Distribution
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Figure 21.7 continued
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Partial Least Squares Plots with PROC PLS

This example is taken from the section “Getting Started: PLS Procedure” on page 6211 in Chapter 76, “The
PLS Procedure.” The following statements create a SAS data set that contains measurements of biological
activity in the Baltic Sea:

data Sample;
input obsnam $ v1-v27 ls ha dt @@;
datalines;

EM1 2766 2610 3306 3630 3600 3438 3213 3051 2907 2844 2796
2787 2760 2754 2670 2520 2310 2100 1917 1755 1602 1467
1353 1260 1167 1101 1017 3.0110 0.0000 0.00

EM2 1492 1419 1369 1158 958 887 905 929 920 887 800

... more lines ...

;

The following statements run PROC PLS:

ods graphics on;

proc pls data=sample cv=split cvtest(seed=104);
model ls ha dt = v1-v27;

run;

By default, the procedure produces a plot for the cross validation analysis and a correlation loading plot (see
Figure 21.8).
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Figure 21.8 Partial Least Squares
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Box-Cox Transformation Plot with PROC TRANSREG

This example is taken from Example 104.2 of Chapter 104, “The TRANSREG Procedure.” The following
statements create a SAS data set that contains failure times for yarn:

proc format;
value a -1 = 8 0 = 9 1 = 10;
value l -1 = 250 0 = 300 1 = 350;
value o -1 = 40 0 = 45 1 = 50;

run;

data yarn;
input Fail Amplitude Length Load @@;
format amplitude a. length l. load o.;
label fail = �Time in Cycles until Failure�;
datalines;

674 -1 -1 -1 370 -1 -1 0 292 -1 -1 1 338 0 -1 -1
266 0 -1 0 210 0 -1 1 170 1 -1 -1 118 1 -1 0

... more lines ...

;

The following statements run PROC TRANSREG:

ods graphics on;

proc transreg data=yarn;
model BoxCox(fail / convenient lambda=-2 to 2 by 0.05) =

qpoint(length amplitude load);
run;

The log-likelihood plot in Figure 21.9 suggests a Box-Cox transformation with� D 0.
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Figure 21.9 Box-Cox “Signi�cant Effects”

LS-Means Diffogram with PROC GLIMMIX

This example is taken from the section “Graphics for LS-Mean Comparisons” on page 3256 in Chapter 44,
“The GLIMMIX Procedure.” The following statements create a SAS data set that contains measurements
from an experiment that investigates how snapdragons grow in various soils:

data plants;
input Type $ @;
do Block = 1 to 3;

input StemLength @;
output;

end;
datalines;

Clarion 32.7 32.3 31.5
Clinton 32.1 29.7 29.1

... more lines ...

;
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The following statements run PROC GLIMMIX:

ods graphics on;

proc glimmix data=plants order=data plots=diffogram;
class Block Type;
model StemLength = Block Type;
lsmeans Type;

run;

The PLOTS=DIFFOGRAM option produces a diffogram, shown in Figure 21.10, that displays all of the
pairwise least squares mean differences and indicates which are signi�cant.

Figure 21.10 LS-Means Diffogram

Principal Component Analysis Plots with PROC PRINCOMP

This example is taken from Example 79.3 of Chapter 79, “The PRINCOMP Procedure.” The following
statements create a SAS data set that contains ratings of job performance of police of�cers:

options validvarname=any;

data Jobratings;
input (�Communication Skills�n

�Problem Solving�n
�Learning Ability�n
�Judgment Under Pressure�n
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�Observational Skills�n
�Willingness to Confront Problems�n
�Interest in People�n
�Interpersonal Sensitivity�n
�Desire for Self-Improvement�n
�Appearance�n
�Dependability�n
�Physical Ability�n
�Integrity�n
�Overall Rating�n) (1.);

datalines;
26838853879867
74758876857667

... more lines ...

;

The following statements run PROC PRINCOMP:

ods graphics on;

proc princomp data=Jobratings(drop=�Overall Rating�n) n=2
plots=(Matrix PatternProfile);

run;

The plots are requested by the PLOTS=(MATRIX PATTERNPROFILE) option. The results, shown in
Figure 21.11, contain the default scree and variance-explained plots, along with a scatter plot matrix of
component scores and a pattern pro�le plot.

Figure 21.11 Principal Component Analysis
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Figure 21.11 continued
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Figure 21.11 continued

Grouped Scatter Plot with PROC SGPLOT

This example is taken from Example 35.1 of Chapter 35, “The DISCRIM Procedure.” It uses the Fisher iris
data set, which is available from theSashelp library.

The following statements run PROC SGPLOT to make a scatter plot, grouped by iris species:

proc sgplot data=sashelp.iris;
title �Fisher (1936) Iris Data�;
scatter x=petallength y=petalwidth / group=species;

run;

The results are shown in Figure 21.12.
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Figure 21.12 Iris Data

See the section “Statistical Graphics Procedures” on page 688 and theSAS ODS Graphics: Procedures Guide
for more information about PROC SGPLOT (statistical graphics plot) and other SG procedures. You do not
need to enable ODS Graphics in order to use SG procedures (because making plots with ODS Graphics is
their sole function).

A Primer on ODS Statistical Graphics

You can enable ODS Graphics by specifying the following statement:

ods graphics on;

ODS Graphics remains enabled for all procedure steps until you disable it with the following statement:

ods graphics off;

Once ODS Graphics is enabled, creating graphical output with procedures is as simple as creating tabular
output. For more information about enabling and disabling ODS Graphics, see the section “Enabling and
Disabling ODS Graphics” on page 606. See the section “Syntax” on page 616 for details about the more
commonly used ODS GRAPHICS statement options.
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You can control your output in the following ways:

• ODS destination statements (such as ODS HTML or ODS RTF) specify where you want your graphs
displayed. See Figure 21.20 for an example of HTML output. See the section “ODS Destination
Statements” on page 619 for a list of the supported destinations. See the section “Syntax” on page 616
for details about the more commonly used ODS destination statement options.

• ODS SELECT and ODS EXCLUDE statements select and exclude graphs from your output. See the
section “Selecting and Excluding Graphs” on page 626 for an example of how to select graphs.

• ODS OUTPUT statements create SAS data sets from the data object used to make the plot. See the
section “Specifying an ODS Destination for Graphics” on page 622 for an example.

• Procedure options specify which graphs to create. For each procedure, these options are described in
the “Syntax” section of the procedure chapter. Typically, you use the PLOTS= option to control all
graphs. The available graphs are listed in the “ODS Graphics” section, which is found in the “Details”
section of each procedure chapter. Many graphs are produced by default.

• ODS styles control the general appearance and consistency of all graphs and tables. See the sections
“Graph Styles” on page 607 and “Styles” on page 641 for more information about styles.

• ODS templates modify the layout and details of each graph. See the section “Graph Templates” on
page 712 in Chapter 22, “ODS Graphics Template Modi�cation,” for more information about templates.

NOTE : A default template is provided by SAS for each graph, so you do not need to know
anything about templates to create statistical graphics.

You can also access individual graphs, control the resolution and size of graphs, and modify your graphs (as
explained in the sections beginning with “Selecting and Viewing Graphs” on page 622). Alternatively, you
can use special statistical graphics procedures to create custom graphs directly (see the section “Statistical
Graphics Procedures” on page 688).

Enabling and Disabling ODS Graphics

You can enable ODS Graphics by specifying the following statement:

ods graphics on;

ODS Graphics remains enabled for all procedure steps until you disable it with the following statement:

ods graphics off;

ODS Graphics might or might not be enabled by default. This depends on a number of factors. ODS Graphics
is typically enabled by default in the SAS windowing environment; ODS Graphics is typically disabled
by default when you invoke SAS in other ways. However, these defaults can be changed in a number of
ways. You can enable or disable ODS Graphics by default in anautoexec.sas �le, a con�guration �le such
asSASV9.CFG, or in the SAS registry. You can change the default in the SAS windowing environment by
selectingTools I Options I Preferencesfrom the menu at the top of the main SAS window. Then on
theResultstab, select theUse ODS Graphicscheck box to enable ODS Graphics by default or clear the
check box to disable ODS Graphics by default. You can also change the default output destination (HTML
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or LISTING) on theResultstab. See the section “HTML Output in the SAS Windowing Environment” on
page 518 in Chapter 20, “Using the Output Delivery System,” for more information about default ODS
Graphics settings and default destinations.

When ODS Graphics is enabled, procedures that support ODS Graphics create graphs, either by default or
when you specify procedure options for requesting speci�c graphs. Often, you can leave ODS Graphics
enabled for the duration of your SAS session. However, you might consider disabling ODS Graphics if your
goal is solely to produce computational results, particularly for large data sets or with many BY groups.

Graph Styles

ODS styles control the overall appearance of graphs and tables. They specify colors, fonts, line styles, symbol
markers, and other attributes of graph elements. There are many more ODS styles than are listed here. Most
styles are not designed for statistical work. The following styles are used most often for statistical work:

• The HTMLBLUE style is a modern color style that is recommended for use in Web pages or color
print media. See Figure 21.20 for an example. The HTMLBLUE style inherits most of its attributes
from the STATISTICAL style, which inherits from the DEFAULT style. The HTMLBLUE style has a
brighter appearance than its parents, and it has color coordination between the tables and graphs. The
dominant color is blue.

The HTMLBLUE style is one of the default styles for the HTML destination (depending on SAS option
and registry settings). It is also the default style in SAS/STAT documentation. It is an all-color style;
groups of observations are distinguished by color instead of by line style or symbol changes.1 Most
other styles simultaneously vary colors, line styles, and marker symbols to show group membership.
Output that is created with the HTMLBLUE style does not print well on black-and-white devices.
If you need an alternative to the HTMLBLUE style that varies colors, lines, and markers, use the
HTMLBLUECML style or some other style. If you need an alternative to the HTMLBLUE style
that is designed for printer destinations such as PRINTER, PDF, PS, and RTF, see the PEARL and
SAPPHIRE styles.

• The HTMLBLUECML style is a modern color style that is recommended for use in Web pages or color
print media. See Figure 21.21 for an example. It inherits most of its attributes from the HTMLBLUE
style. The dominant color is blue. Groups of observations are distinguished by simultaneous color, line
style, and symbol changes. If you need an alternative to the HTMLBLUECML style that is all-color,
use the HTMLBLUE style instead.

• The SAPPHIRE style is a modern color style that is recommended for use in documents that are created
with printer destinations such as PRINTER, PDF, PS, and RTF. See Figure 21.28 for an example.
The SAPPHIRE style shares most of its attributes with the PEARL style. Both styles inherit most
of their attributes from the HTMLBLUE style; hence the dominant color is blue. However, unlike
HTMLBLUE (which has a very light blue background), SAPPHIRE has a white background. The
SAPPHIRE style has a light blue background for row and column table headers, whereas the PEARL
style has a white background. The SAPPHIRE and PEARL styles use fonts that are appropriate for
printer destinations. Groups of observations are distinguished by color. Output that is created with the
SAPPHIRE style might not print well on black-and-white devices.

1More precisely, the HTMLBLUE style is an all-color style for the �rst 12 groups of observations, which are more than are
shown in most analyses. Markers and lines change for groups 13–24 and then again for groups 25–36. Figure 21.40 shows how
colors, markers, and line styles change in the HTMLBLUE style, and Figure 21.39 shows how these change in most other styles.
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• The PEARL style is a modern color style that is recommended for use in documents that are created
with printer destinations such as PRINTER, PDF, PS, and RTF. See Figure 21.27 for an example.
The PEARL style shares most of its attributes with the SAPPHIRE style. Both styles inherit most
of their attributes from the HTMLBLUE style; hence the dominant color is blue. However, unlike
HTMLBLUE (which has a very light blue background), PEARL has a white background. The PEARL
style also has a white background for row and column table headers, whereas the SAPPHIRE style has
a light blue background. The PEARL and SAPPHIRE styles use fonts that are appropriate for printer
destinations. Groups of observations are distinguished by color. Output that is created with the PEARL
style might not print well on black-and-white devices.

• The JOURNAL family of styles (JOURNAL, JOURNAL2, and JOURNAL3) consists of black-and-
white or gray-scale styles that are recommended for graphs that appear in journals and in other
black-and-white publications. See Figure 21.24 for an example of the JOURNAL style, see Figure 21.9
for an example of the JOURNAL2 style, and see Example 21.3 for a comparison of the three styles.
See the PEARL and SAPPHIRE styles for color alternatives to the JOURNAL family of styles.

• The DEFAULT style is a legacy color style. See Figure 21.19 for an example. Most other styles inherit
some of their elements from this style. The DEFAULT style is one of the default styles for the HTML
destination (depending on SAS registry and option settings). The dominant color is gray. Groups of
observations are distinguished by simultaneous color, line style, and symbol changes. Output that is
created with the DEFAULT style might not print well on black-and-white devices.

• The STATISTICAL style is a legacy color style. See Figure 21.22 for an example. The STATISTICAL
style inherits elements from the DEFAULT style, and it is similar in some ways (other than color) to
the ANALYSIS style. The dominant colors are blue and gray. Groups of observations are distinguished
by simultaneous color, line style, and symbol changes. Output that is created with the STATISTICAL
style might not print well on black-and-white devices.

• The ANALYSIS style is a legacy color style. See Figure 21.23 for an example. The ANALYSIS
style inherits elements from the DEFAULT style, and it is similar in some ways (other than color)
to the STATISTICAL style. The dominant colors are green and yellow. Groups of observations are
distinguished by simultaneous color, line style, and symbol changes. Output that is created with the
ANALYSIS style might not print well on black-and-white devices.

• The RTF style is a legacy color style designed for graphs that will be inserted into a Microsoft Word
document or a Microsoft PowerPoint slide. See Figure 21.26 for an example of the RTF style, which is
the default style for the RTF destination. The RTF style inherits elements from the DEFAULT style.
The dominant color is gray. Groups of observations are distinguished by simultaneous color, line style,
and symbol changes. Output that is created with the RTF style might not print well on black-and-white
devices. See the PEARL and SAPPHIRE styles for alternatives to the RTF style that are brighter and
less gray.

• The LISTING style is a legacy color style that is similar to the DEFAULT style, but with a lighter
background. See Figure 21.25 for an example. It is the default style for the LISTING destination.
The LISTING style inherits elements from the DEFAULT style. The dominant colors are black and
white. Groups of observations are distinguished by simultaneous color, line style, and symbol changes.
Output that is created with the LISTING style might not print well on black-and-white devices.
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You specify a style with the STYLE= option in the ODS destination statement. For example, the following
statement creates RTF output with the JOURNAL style:

ods rtf style=Journal;

The following statement sets the style for the LISTING destination:

ods listing style=HTMLBlue;

The style speci�ed with the STYLE= option in the ODS LISTING statement applies only to graphs. SAS
monospace format is used for tables.

Most color styles (except the HTMLBLUE, PEARL, and SAPPHIRE styles) are compromise styles in the
sense that some graph elements are intentionally overdistinguished to facilitate black-and-white printing.
For example, �t lines that correspond to different classi�cation levels are distinguished by both colors and
line patterns. You can use the HTMLBLUE, PEARL, and SAPPHIRE styles when you want groups to be
distinguished only by color. You can easily modify any style to be an all-color style. For example:

proc template;
define style styles.Default2;

parent = default;
style Graph from Graph / attrpriority = "Color";

end;
run;

TheAttrPriority = "Color" option makes a style an all-color style.

To modify some other style so that it relies only on color for distinguishability, you can use the %MODSTYLE
SAS autocall macro instead (see the sections “Creating an All-Color Style” on page 675 and “Style Template
Modi�cation Macro” on page 673). More generally, you can modify the colors, fonts, and other attributes of
graph elements in a style by editing the style template. More information is provided in the section “Styles”
on page 641, and detailed information is in theSAS Output Delivery System: User's Guide.

ODS Destinations

ODS can send your graphs and tables to a number of different destinations including RTF (rich text format),
HTML (hypertext markup language), LISTING (the SAS LISTING destination), DOCUMENT (the ODS
document), and PDF (portable document format). You use an ODS statement to open a destination, as in the
following examples:

ods html body=�b.htm�;
ods rtf;
ods listing;
ods document name=MyDoc(write);
ods pdf file="contour.pdf";

You can close destinations individually or all at once, as in the following examples:

ods html close;
ods rtf close;
ods listing close;
ods document close;
ods pdf close;
ods _all_ close;
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For most ODS destinations (for example, HTML, RTF, and PDF), graphs and tables are integrated in the
output, and you view your output with an appropriate viewer, such as a web browser for HTML. However,
the LISTING destination is different. If you are using the LISTING destination in the SAS windowing
environment, you view your graphs individually by clicking the graph icons in the Results window, shown in
Figure 21.13. This action invokes a host-dependent graph viewer (for example, Microsoft Photo Editor on
Windows). The graphs produced with ODS Graphics arenot displayed with traditional graphs in the Graph
window.

Figure 21.13 SAS Results Window

If you are using the SAS windowing environment and you prefer to view integrated output, you should use a
destination such as HTML or RTF. In many cases, HTML is the default destination in the SAS windowing
environment (see the section “HTML Output in the SAS Windowing Environment” on page 518 in Chapter 20,
“Using the Output Delivery System”). You can change destinations in the SAS windowing environment
by selectingTools I Options I Preferencesfrom the menu at the top of the main SAS window and then
selecting theResultstab.

Instead, you can prevent the Output window from appearing by using ODS statements to close the LISTING
destination, as follows:

ods listing close;
ods html;

A graph is created for every open destination. When you open a new destination, you should close all
destinations that you do not need. Closing destinations makes your jobs run faster and with fewer resources,
because fewer tables and graphs are produced.
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Accessing Individual Graphs

If you are writing a paper or creating a presentation, you need to access your graphs individually. There are
various ways to do this, depending on the ODS destination. Three particularly useful methods are as follows:

• If you are viewing RTF output, you can simply copy and paste your graphs from the viewer into a
Microsoft Word document or a Microsoft PowerPoint slide.

• If you are viewing HTML output, you can copy and paste your graphs from the viewer, or you can
right-click the graph and save it to a �le. Copying and pasting from RTF is preferable because the
default resolution is higher than with HTML. See the section “Specifying the Size and Resolution of
Graphs” on page 611 for details.

• You can save your graphs in image �les and then include them into a paper or presentation. For
example, you can save your graphs as PNG �les and include them into a paper that you are writing
with LATEX or into an HTML document.

You can specify the graphics image format and the �lename in the ODS GRAPHICS statement. For example,
the following statements, when submitted before a procedure step that produces multiple graphs, save the
graphs in PostScript �les namedmyname.ps, myname1.ps, and so on:

ods _all_ close;
ods latex;
ods graphics on / outputfmt=ps imagename=�myname�;

See the section “Image File Types” on page 628 for details about the �le types available with various
destinations, how they are named, and how they are saved.

If you are using the LISTING destination and the SAS windowing environment, you can also copy from the
viewer into a Microsoft Word document or a Microsoft PowerPoint slide.

Specifying the Size and Resolution of Graphs

Two factors to consider when you are creating graphs for a paper or presentation are the size of the graph
and its resolution. You can specify the size of a graph in the ODS GRAPHICS statement. The following
examples show typical ways to change the size of your graphs:

ods graphics on / width=6in;
ods graphics on / height=4in;
ods graphics on / width=4.5in height=3.5in;

You can change the resolution with the IMAGE_DPI= option in any ODS destination statement, as in the
following example:

ods html image_dpi=300;

The default resolution of graphs created with the HTML and LISTING destinations is 96 DPI (dots per inch),
whereas the default with the RTF destination is 200 DPI. An increase in resolution often improves the quality
of the graphs, but it also increases the size of the image �le. See the section “Graph Size and Resolution” on
page 634 for more information about graph size and resolution.
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Modifying Your Graphs

Although ODS Graphics is designed to automate the creation of high-quality statistical graphics, on occasion
you might need to modify your graphs. There are two ways you can make modi�cations, depending on
whether the changes you want to make are data-dependent and immediate (for a speci�c graph you are
preparing for a paper or presentation), or whether they are persistent (applied to a graph each time you run
the procedure). You can make immediate, ad hoc changes by using the ODS Graphics Editor, which provides
a point-and-click interface. You can make persistent changes by modifying the ODS graph template for a
particular plot. For an introduction to graph template modi�cation, see Chapter 22, “ODS Graphics Template
Modi�cation.” A graph template is a program, written in the Graph Template Language (GTL), that speci�es
the layout and details of a graph.

NOTE : The SAS system provides a template for each graph it creates, so you do not need to know
anything about templates to create statistical graphics.

You can use the ODS Graphics Editor to customize titles and labels, annotate data points, add text, and
change the properties of graph elements. After you have modi�ed your graph, you can save it as a PNG
image �le or as an SGE �le, which preserves the editing context. You can open SGE �les with the ODS
Graphics Editor and resume editing.

You can invoke the ODS Graphics Editor in the SAS windowing environment, provided that you have enabled
ODS Graphics to create editable graphs. The steps for doing this are described in the section “ODS Graphics
Editor” on page 636. Also seeSAS 9.4 ODS Graphics Editor: User's Guide.

Figure 21.14 shows the ODS Graphics Editor window for a �t plot created by PROC REG. Figure 21.15
shows modi�cations made with tools in the ODS Graphics Editor. The title has been changed, and the legend
has been repositioned.
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Figure 21.14 ODS Graphics Editor Invoked with a Fit Plot
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