OUTPUT DELIVERY SYSTEM
SAS allows you to print the output that you see on the output screen directly to a printer after you have looked at the results.  This is easy and you don’t have to do anything special. 
However, you may want the output to look more appealing or share it with someone else who does not have SAS.  You can print out the results of SAS to a Web page with HTML or you can print out the results to a Word document file using RTF, or to a printer directly.  When you do this, you have a report that looks better.   You do this by using the OUTPUT DELIVERY SYSTEM (ODS) in SAS.  

Many of the results are printed out in tables when they are saved to a Word document.  The tables also have some shading and look better. Also the Font may be different in the Word document.    A few of the ODS methods will be explained here.  

ODS FOR RTF OUTPUT 

If you use Word or WordPerfect, all word processors can import rich text format (RTF).  ODS can create the RTF output.  This output can have tables and also have use of colors.  The output looks better.  If you save your SAS output to RTF, you also can make changes in the output in Word and you also can add comments between the outputs from SAS.  Reports are much easier using the ODS output.   You just need to add an ODS statement at the beginning of the program and also at the end.  It looks like this:



ODS RTF FILE=”myfile.rtf”;  




 <Program here>



ODS RTF CLOSE; 
When you submit your program in SAS, you will still see the output on your screen in SAS.  However, you also will have a file that has been created that you can open in a word processor.   Once the output is opened in the word processor, you can manipulate it like any other document in Word.  You can change the font and make other changes.  Here is a program as a sample:  

ODS RTF FILE="a:\student2003.rtf";

data all;

infile “a:\student.su2003.dat”;

input id 1-5 last $ 7-17 first $ 19-28 class 30 sex $ 32
earnhrs 34-36 ovgpa 38-41 college $ 43-44 enrolled 46-47
resident $ 49; 
label id = 'ID Number'

      last = "Last Name"


  first = "First Name"


  class = 'Class'


  sex = 'Gender'


  earnhrs = 'Earned hours'


  ovgpa = 'Overall GPA'


  college = 'College Enrolled'


  enrolled = 'Hours Taking'


  resident = 'Resident/Non';
Proc print label;

title 'The Entire Student Data Set';

run;

proc chart;

  vbar enrolled/subgroup=class discrete;

title 'Bar Chart of Enrolled Subgrouped by Class';

run;
ODS RTF CLOSE;
This is an example of the output that you would see in your Word document.  The output is in a table now.  SAS sets up the default coloring and fonts.   You can change them in Word if you want.   See Figure 1.   

The Entire Student Data Set
	Obs
	ID Number
	Last Name
	First Name
	Class
	Gender
	Earned hours
	Overall GPA
	College Enrolled
	Hours Taking
	Resident/Non

	1
	48
	Engelbart
	Douglas
	3
	M
	84
	2.97
	AG
	12
	R

	2
	415
	Holberton
	Betty
	2
	F
	45
	2.67
	BU
	12
	N

	3
	485
	Bartig
	Betty
	3
	F
	65
	2.98
	EN
	18
	N

	4
	598
	Klawe
	Maria
	4
	F
	150
	3.51
	AS
	12
	N

	5
	745
	Hollerith
	Herman
	2
	M
	58
	3.31
	ED
	28
	N

	6
	4171
	Sammet
	Jean
	2
	F
	38
	2.67
	AG
	3
	R

	7
	4304
	Atanasoff
	John
	3
	M
	72
	2.90
	ED
	3
	R


Figure 1

One problem that you can see is that the names of the headings are not split correctly.  The word Class is broken down to two lines.  This can be very frustrating.  You can fix this by highlighting the entire table, and clicking on Table in the menu bar.  Then click on Autofit  ( Autofit to Contents.  The columns will then fit better on your page.  See Figure 2.   
	Obs
	ID Number
	Last Name
	First Name
	Class
	Gender
	Earned hours
	Overall GPA
	College Enrolled
	Hours Taking
	Resident/Non

	1
	48
	Engelbart
	Douglas
	3
	M
	84
	2.97
	AG
	12
	R

	2
	415
	Holberton
	Betty
	2
	F
	45
	2.67
	BU
	12
	N

	3
	485
	Bartig
	Betty
	3
	F
	65
	2.98
	EN
	18
	N

	4
	598
	Klawe
	Maria
	4
	F
	150
	3.51
	AS
	12
	N

	5
	745
	Hollerith
	Herman
	2
	M
	58
	3.31
	ED
	28
	N

	6
	4171
	Sammet
	Jean
	2
	F
	38
	2.67
	AG
	3
	R

	7
	4304
	Atanasoff
	John
	3
	M
	72
	2.90
	ED
	3
	R

	8
	5296
	Boole
	George
	2
	M
	50
	2.88
	HE
	6
	R


Figure 2
If you have several tables, this could be time consuming. You can use the Table/Table Autoformat when you are in Word to make changes in the tables.  This will allow you to add color and many other features to the tables without you doing much work.  
The tables in Word are usually in Times New Roman font.  This is a proportional font.  This means that the letters take up different amounts of space on a line depending on the letter.  If you have an “i” it will take up less space than a “w”.  This can be a problem when you have graphs.  They need to be saved with a monospace font.  In a monospace font, all letters must take up the same amount of space.  Usually when anything is printed out in SAS, it uses SASfont, which is a monospace font. An example of a graph with a SASFont is in Figure 3.   The graphs are in SASfont when you put them into the RTF file.    
ODS RTF output is designed to be compatible with Word 97 and later versions.  When you first open you RTF document, you will see that the titles and footnotes are faint. They are gray in color.  Word takes the titles and footnotes and turns them into page headings and footers which are displayed in a grayed out font on the screen.  When they are printed out, they appear in regular font and are no longer gray.  If you do not want the titles and footnotes in the headers, you can add a BODYTITLE option in the ODS statement like in the following example:


ODS RTF FILE="filename" BODYTITLE;

Page breaks are dealt with ODS assumes that you will use a standard sheet of paper, (8 ½ by 11 inches).  ODS uses this width to determine how much information will fit on each row of your table.  If a table will not fit the page width, ODS will break up the table and wrap the output.  
Bar Chart of Enrolled Subgrouped by Class
	    Frequency                                                                                                   

	                                                                                                                

	    10 ˆ                              44444                                                                     

	       ‚                              44444                                                                     

	       ‚                              44444                                                                     

	       ‚                              44444                                                                     

	     9 ˆ                              44444                44444                                                

	       ‚                              44444                44444                                                

	       ‚                              44444                44444                                                

	       ‚                              44444                44444                                                

	     8 ˆ                              44444                44444                44444                           

	       ‚                              44444                44444                44444                           

	       ‚                              44444                44444                44444                           

	       ‚                              44444                44444                44444                           

	     7 ˆ                              44444                44444                44444                           

	       ‚                              44444                44444                44444                           

	       ‚                              44444                44444                44444                           

	       ‚                              44444                44444                44444                           

	     6 ˆ                              33333                44444                44444                           

	       ‚                              33333                44444                44444                           

	       ‚                              33333                44444                44444                           

	       ‚                              33333                44444                44444                           

	     5 ˆ                              33333                33333  44444         33333                           

	       ‚                              33333                33333  44444         33333                           

	       ‚                              33333                33333  44444         33333                           

	       ‚                              33333                33333  44444         33333                           

	     4 ˆ                              22222         44444  33333  33333         33333                           

	       ‚                              22222         44444  33333  33333         33333                           

	       ‚                              22222         44444  33333  33333         33333                           

	       ‚                              22222         44444  33333  33333         33333                           

	     3 ˆ  44444         44444         22222         44444  33333  33333         33333                           

	       ‚  44444         44444         22222         44444  33333  33333         33333                           

	       ‚  44444         44444         22222         44444  33333  33333         33333                           

	       ‚  44444         44444         22222         44444  33333  33333         33333                           

	     2 ˆ  33333  33333  44444         22222         44444  22222  22222  44444  33333                           

	       ‚  33333  33333  44444         22222         44444  22222  22222  44444  33333                           

	       ‚  33333  33333  44444         22222         44444  22222  22222  44444  33333                           

	       ‚  33333  33333  44444         22222         44444  22222  22222  44444  33333                           

	     1 ˆ  22222  22222  22222  11111  11111  22222  44444  11111  11111  33333  11111  11111  22222  22222      

	       ‚  22222  22222  22222  11111  11111  22222  44444  11111  11111  33333  11111  11111  22222  22222      

	       ‚  22222  22222  22222  11111  11111  22222  44444  11111  11111  33333  11111  11111  22222  22222      

	       ‚  22222  22222  22222  11111  11111  22222  44444  11111  11111  33333  11111  11111  22222  22222      

	       Šƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒƒ    

	            3      5      6      9      12     13     14     15     16     17     18     20     21     28       

	                                                                                                                

	                                                    Hours Taking                                                

	                                                                                                                

	                                                                                                                

	                        Symbol class     Symbol class     Symbol class     Symbol class                         

	                                                                                                                

	                           1       1        2       2        3       3        4       4                         



Figure 3 
Although the examples have the ODS information written in capital letters, it is not necessary.  It can be written in lower case letters.  

ODS FOR PRINTER OUTPUT
In the example above, you saw how you can save output to an RTF file and then open the file in Word.  However, you also can just print off the information to the printer.  The ODS printer output allows you to create attractive black and white or color output.  This output has many features of HTML output but has proper page breaks.  The tables and fonts look just as good as the RTF output and you don’t have to open up the word processor.    This is an example of the code for ODS for a printer.


ODS PRINTER;


Proc print label;

title 'The Entire Student Data Set';

run;

proc chart;

  vbar enrolled/subgroup=class discrete;

title 'Bar Chart of Enrolled Subgrouped by Class';

run;
ODS PRINTER CLOSE;
The first ODS statement starts routing the output to the default printer that you are using.  The second ODS statement ends the file and submits the print job.  If you forget the second ODS statement, your file will not print until you end your SAS session.  

There is one very interesting feature to the PRINTER output.  It fixes all of the column widths so that you do not have the strange word breaks in the column titles that you had in the RTF file!   
There are some problems with the ODS printer output. First of all, you cannot edit your results.  Also, if you are not in a Windows environment, sending output directly to a printer is not always easy.   PostScript and PCL are standard file formats, but printer definitions and commands vary widely across operating systems. 

You can also send the output to a different printer besides the default printer.  You do this by typing in:



ODS PRINTER PRINTER=”printer name”; 

The name in the “printer name” is the name assigned to the printer you want to use.  You can also create a more permanent version of your output.  You can create a file that you can then print out at your convenience.  You do this by typing in:


ODS PRINTER FILE=”filename.ps”;  

This will create a PostScript file. However some systems will vary in how they work.  

ODS FOR HTML OUTPUT
SAS can generate HTML output.  It uses enhanced fonts, colors, and table designs.   It also organizes your output with an HTML table of contents and table of pages, and it can incorporate your output into an existing Web site.

In order to create an HTML file from SAS, you need three things:  
1. A file to send results to when program is run
2. Instructions to ODS to open the file and generate HTML

3. Instruction to ODS to stop generating HTML and close file
An HTML filename needs to end in either “.htm” or “.html” for the browser to be able to interpret the file.  The “htm” is for PCs, and the “html” is for mainframe computers such as a UNIX machine.   Here is an example:

ODS HTML BODY="a:\student2003.html”;

data all;

infile “a:\student.su2003.dat”;

input id 1-5 last $ 7-17 first $ 19-28 class 30 sex $ 32 earnhrs 34-36  ovgpa 38-41 college $ 43-44 enrolled 46-47 resident $ 49; 
label id = 'ID Number'

      last = "Last Name"


  first = "First Name"


  class = 'Class'


  sex = 'Gender'


  earnhrs = 'Earned hours'


  ovgpa = 'Overall GPA'


  college = 'College Enrolled'


  enrolled = 'Hours Taking'


  resident = 'Resident/Non';
Proc print label;

title 'The Entire Student Data Set';

run;

proc chart;

 hbar city;

title 'Horizontal chart of City';

      run;
ODS HTML CLOSE;
NOTE:  If you are saving the HTML file to a PC, you need to save the file with an htm extension to its name instead of html.  The example above should have been “student2003.htm”.  If you are using a PC and use the html extension, you will not see the output in SAS in HTML format.  It will appear the same as any other program you run. If you use the htm, you should get output in SAS that goes to a SAS Results Viewer that looks like output on a Web browser.  See Figure 4.  
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Figure 4 
Notice that there are not lines around the axes on the bar chart in the example above.  This is how it looks in the Results viewer.  When you see it in the browser, this problem will disappear. 
If you want to see the results in a Web browser, you can open the browser, such as Netscape.  Next, go to FILE/Open File.  You will then get an “Open file” menu.  You can click on the down arrow in the Look In dialog box.  You can find the directory and file name that you need and click on the Open button.  The file will now come up in your browser.  An example of the output in Netscape is in Figure 5.  
There are four types of HTML files that you can create.  The first one is the BODY which must always be created.  This contains the results of your procedures.  You also can add three other files to your program that are optional.  The other three are:  

CONTENTS – This is a table of contents with links to the BODY file.  The contents file will list each part of your output.  When you click on an entry, you will be taken to that specific output.  


PAGE – This is similar to the contents file but it lists the output by page number.


FRAME – The frame file allows you to view the body file and the contents page file at the same time in different areas, or frames of the browser window.   If you have a Contents file, you must have a Frame file in order to see both the contents and the body files at the same time on the Web browser.  
You can leave these three off or you can use both the CONTENTS and FRAME as you wish.  However, you must have the BODY file.  
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Figure 5
The general form for all the HTML files is:


ODS HTML
BODY=’bodyfile.html’

                                
CONTENTS=’contestsfile.html’

 


PAGE=’pagefile.html’




FRAME=’Framefile.html’;
An example of the same program with the four html files is listed below.  If you were using a PC, you would use htm instead of html.  

ODS HTML BODY="a:\student2003.html” 

         CONTENTS = “a:\studentcontent.html”

         PAGE = “a:\studentpage.html”

         FRAME = “a:\studentframe.html”;
data all;

infile “a:\student.su2003.dat”;

input id 1-5 last $ 7-17 first $ 19-28 class 30 sex $ 32 earnhrs 34-36  ovgpa 38-41 college $ 43-44 enrolled 46-47 resident $ 49; 
label id = 'ID Number'

      last = "Last Name"


  first = "First Name"


  class = 'Class'


  sex = 'Gender'


  earnhrs = 'Earned hours'


  ovgpa = 'Overall GPA'


  college = 'College Enrolled'


  enrolled = 'Hours Taking'


  resident = 'Resident/Non';
Proc print label;

title 'The Entire Student Data Set';

run;

proc chart;

 hbar city;

title 'Horizontal chart of City';

      run;

ODS HTML CLOSE;
In order to see the output from this program, you can open your Internet browser.  To view the results, you must open the Frame file.  The frame file contains both the body and the contents file.   The contents file is displayed in the left frame, and the body file is contained in the right frame.  See Figure 6.
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Figure 6 

If you have a PAGE file, you will see it on the bottom half of the left side of the frame.  You can go to the Page number to see output.  If you want to print out the results, you will get the print out of the entire output.  
The ODS printing to Word and printing directly to a printer are easier than the HTML output.  You should try some of these and see how they work. 
ODS FOR SAS/GRAPHS TO THE WEB  

If you make a SAS/GRAPH and wish to save it to the Web, you can do it by adding an ODS statement and also a GOPTIONS statement.   
You need an ODS HTML statement with at least BODY= to indicate a file to create.  You also need a GPATH statement that points to the same location at the body file.  You also need a URL=NONE to keep the path information from being used as an image tag in html.  

You also need a GOPTIONS statement for DEVICE.  It should be either GIF or JPEG.  These drivers create Web-friendly output for SAS/GRAPH procedures.  You should be able to see the output in the SAS Results Viewer.  
goptions border; 

goptions rotate=landscape;

goptions ftitle=swiss;

* Create HTML Files   ;

ODS HTML BODY='d:\Sas-class\degree2003.html'

   GPATH ='d:\Sas-class\' (URL=NONE);

GOPTIONS DEVICE=GIF; 

data grads;

infile “a:\degrees.cs.dat”;

input year $ 1-7 degree 8 total 10-11;

label year = "Year"

      degree = 'Degree Earned'

      total = 'Total Graduates';

if year = "1996-97" then delete; 

proc format;

  value level 

       1 = "Undergraduate"

       2 = "Masters"

       3 = "Ph.D."

       4 = "Total Students"


   5 = 'Total Graduate Students';

proc print;

title 'All data printed out';

run;

pattern v=s c=red;

pattern2 v=s c=blue;

proc gchart;

 vbar year/group=degree subgroup=degree sumvar=total 

          sum noframe midpoints = '1997-98' 

        '1998-99' '99-2000' '2000-01' '2001-02'  '2002-03';

where degree = 1 or degree = 2;

format degree level.; 

title "Bachelors and Masters Graduates in Computer Science";

title2 "1997-1998 to 2002-2003";

run;
ODS HTML CLOSE; 

After you see the results, you can look at the log in SAS.  There will be some information on where the gif files have been stored.  Here is an example:
29   pattern v=s c=red;

30   pattern2 v=s c=blue;

31   proc gchart;

32    vbar year/group=degree subgroup=degree sumvar=total

33             sum noframe midpoints = '1997-98'

34           '1998-99' '99-2000' '2000-01' '2001-02'  '2002-03';

35   where degree = 1 or degree = 2;

36   format degree level.;

37   title "Bachelors and Masters Graduates in Computer Science";

38   title2 "1997-1998 to 2002-2003";

39   run;

NOTE:  109 RECORDS WRITTEN TO C:\Documents and Settings\Administrator\sasgraph.gif

NOTE:  101 RECORDS WRITTEN TO d:\Sas-class\gchart.gif

40
The GIF file is actually listed in two places.  One is the place that you specified.  In the case of this example, the gif files are saved in the Sas-class directory on the d: drive.  The first graph will be called gchart.gif.  The second one, gchart1.gif and the pattern will continue.  You can then copy these files to some other directory if you are using them on the Web.  Since the gchart names don’t help you to know what the graph is about, you may want to rename it.
You can open your Internet browser and go to FILE/OPEN and find the directory where you put the graphs.  You can then click on one of them and it will come up on the browser.   See Figure 7.
Notice that SAS also saved all the gif files to some other directory.  It saves it to some default directory.  If you click on the file name, it will open an Internet Browser and show you all the gifs in the file sasgraph.gif.  It will open it into a sasgraph Windows and Fax Viewer.   You can then look at all of the graphs.  
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Figure 7 
 SAS has a few books that deal directly with the ODS.  One of them is:  Output Delivery System, The Basics, by Lauren E. Haworth, SAS publishing, 2001.  I used this book as a guide for these explanations.  
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