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What is the ODS?
The ODS, or Output Delivery System was the biggest single change to 
the SAS system in Version 7. The ODS has many features and 
options, but this poster looks at generating SAS output using the ODS.
Previously, SAS output was stored in a simple text file without any 
formatting options of any kind. Columns were aligned with spaces and 
tabs and you were very limited in the way you could lay out the 
output- Even making tables with solid lines proved to be a headache!

In this modern age of word processors and the internet, users wanted 
more control over their output.
To get SAS ‘flat text’ output into these applications involved any 
number of manual tasks, DDE calls, VB Macros, etc…

However, the ODS allows output to be created and formatted for a
variety of different ‘destinations’ including SAS datasets, HTML for 
the web, WORD-compatible RTF files, high-resolution printer files 
and more recently Adobe PDF documents.

PROC TEMPLATE
The ‘template’ for your output needs to only be created once, and is 
used by most of the output destinations. This means that if you use 
proc report, proc tabulate or even proc print to create RTF, HTML or 
PDF documents the outputs will all look consistent, with the same 
colours, fonts, etc…

The SAS System comes shipped with a lot of templates already 
predefined:

Creating Output
So – now you’ve seen what some ODS output looks like, how do you 
go about creating some? 

SAS can create files that MS Word can read using the RTF (Rich Text 
Format) destination by simply enclosing the output procedure in ODS 
RTF statements.

The example above using the Amgen template was created using the
following code:

ods rtf file="&output.\ex3.rtf" style=Amgen.Styles.PortraitA4FS9;

proc tabulate data=sashelp.class;
title "PROC TABULATE with 'Amgen.Styles.PortraitA4FS9' template";
var height weight age;
class sex;
tables (height weight age)*(N MEAN STDDEV),sex;
run;
ods rtf close;

Tweaking The Output
Once you have code in place to create an RTF file, you can begin to 
customise it in many different ways.

In the examples above, when the PROC TABULATE is run the ODS 
writes all the commands that make up an RTF file out to the specified 
file. In doing so it references the TEMPLATE you have chosen (for 
fonts and colours, etc), and creates basic layouts for the columns. 
Some of the formatting, such as exact column widths and page 
breaking, are actually left to the word processor to sort out.

These can all be overridden by the use of the ODS ESCAPECHAR 
option. This sets a character, such as “~”, which when encountered 
while creating the output, stops SAS writing RTF code to a file and 
instead writes out a line of commands you specify.

This functionality allows you to fine-tune your output with things like 
manual line breaks, bolding, underlining, “traffic lighting”, 
indentation, etc…

proc format;
value hvy low-<100 = 'BLACK'

100-high = 'RED';
run;
ods escapechar='~';

data class2;
set sashelp.class;

length name2 $50;
if sex='M' then name2="~S={font_weight=bold} "||name;
else name2=name;
run;
ods rtf file="&output.\ex4.rtf"
style=Amgen.Styles.PortraitA4FS9;

proc report data=class2 nowd spacing=2;
title "PROC REPORT with ODS ESCAPECHAR";
column name2 age  height weight;

define name2   / display "Name";
define age     / display "Age" format=3.;
define height  / display "Height" format=5.1;
define weight  / display "Weight" style={foreground=hvy.}
run;
ods rtf close;

In the example below, the name of all the males is formatted with 
bold characters, and weights of 100 or more are coloured red.

As you can see, these templates were really designed for use with the 
first ODS destination to be implemented – HTML – and all these 
colours and fancy formatting are rarely applied to clinical study report 
output (data listings, summary tables and graphs)

However, new templates can be created using PROC TEMPLATE, but 
unfortunately an introduction to this is well beyond the scope of this 
poster! 

Simple Templates
At AMGEN, we have a set of standard templates already defined, in a 
more simple black & white style, with separate templates for various 
orientations and font sizes

Formatting with STYLE
One way to add formatting to your output is using Style Definitions. 
These are predefined keywords that work across most ODS 
destinations and allow you to easily change particular attributes of a 
cell in your output. You can also do this dynamically, by telling SAS 
to apply these styles based on a format applied to that cell. This is 
accomplished by using the ESCAPECHAR followed by S (which 
stands for Style) like this:

“~S={style_element=xxx}”

Where style_element is the style to change and xxx is the value you 
want the parameter to take (or the name of the format to use).

Advanced Style Features
Using various other bits of style formatting code, some pretty 
advanced formatting can be achieved.

This includes footnotes containing “Page X of Y”, font changes, 
superscript and subscript and even inserting equations using MS field 
codes:
data test;
text="Chi-square symbol:~S={font_face=symbol} c~{super 2}~S={} using 

style definitions";
output;

text="Normal ~{super superscript} ~{sub subscript}";
output;

text="{Cube root using MS Equations: \field{\*\fldinst {EQ \\R(3,27) 
}}}";

output;                                           
run;
ods rtf file="&output\ex5.rtf" style=Amgen.Styles.PortraitA4FS9;

title "Advanced Style Options";  
footnote;     
proc print data=test style={protectspecialchars=off};
run;
ods rtf close;                            

Complete Control
If you want to take complete control over your output, then instead of 
using the pre-defined style elements you can force SAS to write raw 
code to open ODS destinations. This is reasonably easy for the HTML 
destination, but raw RTF code is more complicated.

Copies of the RTF file definition are freely available off the internet 
for download.  However, a lot of the raw RTF code cannot be used
with the ODS (e.g. code to create tables or control page layout,
because SAS would have already written these commands to the 
output file) but table cell and paragraph formatting is available.

The use of this ‘raw code’ feature is similar to using Style Definitions, 
but instead the keyword is R (for Raw), followed by the RTF 
commands enclosed in single quotes. Some examples are presented 
below:

Conclusions
Using the ODS may seem daunting initially, and finding which 
options are required to generate the exact output you want can be a 
trial-and-error process in the beginning, but overall it is a very 
powerful tool for reporting your clinical study data and I feel the 
benefits far outweigh the limitations.

It became a production feature in version 8.1 of SAS, and has been 
continuously updated and improved ever since. Version 9.1 promises 
even more powerful features and updates, including more control over 
borders in tables and the new ODS DOCUMENT destination.

Graphics
As well as sending PROC REPORT output directly to an RTF file, the 
ODS also allows graphics to be created using the same syntax. This 
negates the need to manually insert CGM/JPG/GIF graphics files into 
MS Word, and with the correct options can allow multiple plots to be 
contained in one document.

This poster has aimed to give an overview of the ODS and the RTF
destination. More information can be found at the SAS Support 
website: http://support.sas.com/rnd/base/topics/odsrtf/

If you require further examples or example code, or more information 
on the topics discussed here, please contact me via email: 

nevillec@amgen.com

options orientation=landscape papertype=A4;

ods rtf file="&outdir\g_bar.rtf";

proc gchart data=medians;
vbar trtcd / frame sumvar=med subgroup=trtcd 
group=leuk  gaxis=axis3 mAXIS=AXIS1 
raxis=axis2 legend=legend1 anno=anno gspace=5;
format trtcd trt.;

run;
quit;

ods rtf close;

options orientation=landscape papertype=A4;

ods rtf file="&outdir\g_bar.rtf";

proc gchart data=medians;
vbar trtcd / frame sumvar=med subgroup=trtcd 
group=leuk  gaxis=axis3 mAXIS=AXIS1 
raxis=axis2 legend=legend1 anno=anno gspace=5;
format trtcd trt.;

run;
quit;

ods rtf close;
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