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ABSTRACT 
 
As with many traditional recipes, only a few key ingredients and personal touch are needed to prepare a 
flavorful dish that appeals to different tastes.  This concept translates well to the development of SAS 
programs that function online.  With some basic tools and programming techniques, developers can create 
interesting SAS/IntrNet applications to deliver an assortment of data products to end-users across the globe.  
Specifically, by mixing together the right amount of SAS, HTML, and JavaScript, it is easy for 
programmers to build Internet, intranet, and extranet applications from scratch, as well as Web-enable SAS 
systems that already exist.  In operation, such Web-based applications can allow users to search through 
information, generate colorful reports, and perform sophisticated analyses, all from their Internet browser. 
 
SAS/IntrNet software effectively brings to bear the powerful data retrieval and computation functionality of 
the SAS System for straightforward client/server application development.  The original paper “A Pinch of 
SAS, a Fraction of HTML, and a Touch of JavaScript Serve Up a Grand Recipe,” published in the 
proceedings for SUGI 28, explored this issue by presenting a brief overview of SAS and Web development 
and demonstrating a unique case.  As a second, heartier helping of that particular recipe, this discussion 
puts greater focus on the underlying development process and offers a piecemeal approach for several 
examples.  Covering the topic in this fashion provides beginning programmers with the ability to cook up a 
variety of SAS/IntrNet dishes that extend the proven capabilities of SAS software to customers worldwide. 
 
INTRODUCTION 
 
Businesses can now exploit the powerful and proven capabilities of SAS for client/server application 
development.  With the latest advancements in the SAS System, programmers have the ability to easily 
prepare and deliver a wide range of data products for customers across the globe.  The Output Delivery 
System (ODS) is one such tool, offering a straightforward and convenient way to transform SAS procedure 
output in a variety of formats for publication.  In particular, developers can apply the ODS in their SAS 
programs to create clear and colorful HTML reports that can be viewed through any Internet browser.  As 
follows, the ODS is quite useful for producing ad hoc Web reports and examining static data in an easy-to-
read format.  Using SAS/IntrNet software, developers can extend these applications online by adding 
functions that allow customers to query data interactively based on their specific needs or interests.  This 
method of programming, in which Web pages are dynamically generated, ensures that resulting queries 
always reflect the most current data and, in effect, simplifies the distribution of reports and applications. 
 
The materiel covered herein is intended to guide beginning programmers in the design of SAS Web-based 
applications from scratch.  Components fundamental to this process, specifically, HTML and JavaScript, 
are highlighted in the early sections.  HTML is used to build interfacing elements to SAS/IntrNet programs, 
as well as enhance ODS output.  JavaScript can be embedded in HTML documents to create Web content 
dynamically.  In addition, some background information on the ODS and SAS/IntrNet software is provided 
to shed light on how each is used in the development of SAS systems that function online.  These kinds of  
client/server applications allow users to search through information, generate colorful reports, and perform 
sophisticated analyses, all from their Internet browser.  Advanced SAS programmers can also benefit from 
this discussion by learning how to easily and quickly Web-enable existing applications using the same 
demonstrated techniques.  By and large, this paper serves as a second helping to “A Pinch of SAS, a 
Fraction of HTML, and a Touch of JavaScript Serve Up a Grand Recipe,” which was published in the 
SUGI 28 proceedings.  Whereas that first edition offered an introduction into SAS and Web development, 
this latest version puts greater focus on the underlying process by featuring a step-by-step approach for 
several examples.  Covering the topic in this fashion gives all developers, especially those with only basic 
skills and little programming experience, the ability to cook up a variety of SAS/IntrNet dishes that enable 
business users to leverage the powerful data retrieval and computation functionality of the SAS System. 
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BACKGROUND 
 
• HTML 
 
Developers can publish documents on the Web using HTML (HyperText Markup Language), which is 
designed to specify the logical organization of a document.  This standardized collection of markers allows 
for ordinary text to be interpreted by any Internet browser.  HTML is not a programming language per se 
because it has no involvement with instruction processing; rather, it can be more accurately defined as a 
grammar that dictates the layout and format information for a document.  Web files are written in ASCII 
format, so they can be created using a simple text editor.  Moreover, there are numerous software packages 
available that give developers the ability to design, author, and publish Web pages without having to fully 
understand the HTML source.  HTML documents should be saved with the .htm or .html extension for any 
Internet browser to recognize the files as Web pages.  Any and all characters that get included in an HTML 
document and presented in the client’s browser are case sensitive, however, the markup commands are not. 
 
HTML is comprised of elements, tags, and attributes.  An element is simply a term that is used to refer to a 
unique structure in an HTML document, such as a heading, paragraph, or table.  Elements are typically 
made up of three parts: a start tag, content, and an end tag.  Start tags are defined by <ELEMENT-NAME> 
and end tags are denoted by </ELEMENT-NAME>.  The content that is enclosed within these tags is 
whatever the element contains, including text and/or other nested elements.  Whereas tags are used to 
specify and delimit HTML elements, attributes are used to identify certain characteristics for them.  
Common attributes provide setting and style information about HTML elements, like color, size, and 
alignment.  These properties are usually defined in name/value pairs.  Attributes that are associated with a 
given element always appear within the corresponding start tag, but do not have to be listed in any order.   
 
The following Web page, saved as HTMLexample.html, makes use of a variety of elements, tags, and 
attributes to demonstrate how plain text can be marked up and stylishly rendered in any Internet browser: 
 

 

<HTML> 
 

   <HEAD> 
 

      <TITLE>This is a title element</TITLE> 
 

   </HEAD> 
 

   <BODY> 
 

      <H1 ALIGN=center>This is a level-one heading element</H1> 
      This is a horizontal rule element:<HR> 
 

      <H3>This is a level-three heading element</H3> 
 

      Today is 3/27/2006 
 

      <P> 
           This is a paragraph element. Notice how easy it is to mark up text  
           using different tags and attributes. You can make text look <B>          
           bold</B> or <I>italicized</I>.  You can change the color of text 
           from <FONT COLOR=red>red</FONT> to <FONT COLOR=              
           green>green</FONT> to <FONT COLOR=#0000FF>blue  
           </FONT>.  Text can be <SMALL>tiny</SMALL> or <BIG>  
           LARGE</BIG>.  It is even possible to change the font to <FONT  
           FACE=Verdana>Verdana</FONT> or <FONT FACE=Courier> 
           Courier</FONT> or <FONT FACE="Comic SANS MS">Comic  
           Sans MS</FONT>. Just think of the all the possibilities!!!!!!!!!! 
      </P> 
 

      This is a table element with nested header, row, and column elements: 
      <TABLE BORDER=1> 
         <TR> 
            <TH></TH><TH>Column 1</TH><TH>Column 2</TH> 
         </TR> 
         <TR> 
            <TH>Row 1</TH><TD>cell 1</TD><TD>cell 2</TD> 
         </TR> 
         <TR> 
            <TH>Row 2</TH><TD COLSPAN=2>cells 1 and 2</TD> 
         </TR> 
      </TABLE> 
 

   </BODY> 
 

</HTML> 
  

→ 

 

Figure 1.  HTML sample 
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• JavaScript 
 
JavaScript is a cross-platform, high-level, object-oriented scripting language that is used for developing 
powerful dynamic client and server Internet applications.  It allows programmers to incorporate facilities 
that work to dynamically change the content of a Web page or the browser window itself.  JavaScript can 
be embedded directly in an HTML document, making it easy to add more functionality and interactivity to 
Web pages.  JavaScript is designed for triggering responses to certain user events, like the click of a mouse 
or keyboard activity.  Furthermore, developers can apply JavaScript to check and modify the content of 
HTML elements, which is particularly useful for validating input in Web forms.  Without any network 
transmission, JavaScript can interpret text entered in a form and then prompt the user with clarification or 
confirmation messages.  This technique of client-side scripting helps save the server from extra processing. 
 
Client-side JavaScript contains a core set of objects and language elements, such as operators, control 
structures, and statements.  The script element is used to place all such JavaScript code in HTML 
documents.  Programmers can optionally specify the LANGUAGE= attribute to override the default 
scripting language of the Internet browser.  Statements appearing between the <SCRIPT> and </SCRIPT> 
tags get executed when the page is loaded, unless they are bound by intrinsic events.  Special event 
handlers (e.g. onClick, onLoad, onMouseOver) are central for developing dynamic, interactive Web pages. 
 
This file, JSexample.html, builds on the Web page shown above using embedded JavaScript to display the 
current date as well as bring up a dialog box when the user places his mouse over the HTML table element: 
 

 

<HTML> 
 

   <HEAD> 
 

      <TITLE>This is a title element</TITLE> 
 

      <SCRIPT LANGUAGE=JavaScript> 
         function msg() { 
            alert("You have just moved the mouse over the table.") ; 
         } 
      </SCRIPT> 
 

   </HEAD> 
 

   <BODY> 
 

      <H1 ALIGN=center>This is a level-one heading element</H1> 
      This is a horizontal rule element:<HR> 
 

      <H3>This is a level-three heading element</H3> 
 

      <SCRIPT LANGUAGE=JavaScript> 
         var today=new Date() ;   var month=today.getMonth() + 1 ; 
         var day=today.getDate() ;   var year=today.getYear() ;      
         document.write("Today is " + month + "/" + day + "/" + year) ;     
      </SCRIPT> 
 

      <P> 
           This is a paragraph element. Notice how easy it is to mark up text  
           using different tags and attributes. You can make text look <B>          
           bold</B> or <I>italicized</I>.  You can change the color of text 
           from <FONT COLOR=red>red</FONT> to <FONT COLOR=             
           green>green</FONT> to <FONT COLOR=#0000FF>blue  
           </FONT>.  Text can be <SMALL>tiny</SMALL> or <BIG>  
           LARGE</BIG>.  It is even possible to change the font to <FONT  
           FACE=Verdana>Verdana</FONT> or <FONT FACE=Courier> 
           Courier</FONT> or <FONT FACE="Comic SANS MS">Comic  
           Sans MS</FONT>. Just think of the all the possibilities!!!!!!!!!! 
      </P> 
 

      This is a table element with nested header, row, and column elements: 
      <TABLE BORDER=1 onMouseOver="msg()"> 
         <TR> 
            <TH></TH><TH>Column 1</TH><TH>Column 2</TH> 
         </TR> 
         <TR> 
            <TH>Row 1</TH><TD>cell 1</TD><TD>cell 2</TD> 
         </TR> 
         <TR> 
            <TH>Row 2</TH><TD COLSPAN=2>cells 1 and 2</TD> 
         </TR> 
      </TABLE> 
 

   </BODY> 
 

</HTML> 
  

→ 

 

Figure 2.  JavaScript sample 
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• SAS ODS 
 
The SAS ODS (Output Delivery System) overcomes the limitations of traditional SAS output by offering 
programmers a variety of formatting options.  In effect, the ODS provides a simple and flexible way for 
preparing procedure output and making the results easy to access.  Developers can use the ODS to select 
and manipulate the layout of tables, and then convert the DATA step and PROC results for different output 
destinations, such as listing files, postscript documents, data sets, and even HTML pages.  With an ability 
to produce reports for the Web, SAS users can better service their customers by presenting data in a user-
friendly format.  The ODS automatically generates all the text and markup syntax for program output to be 
ready for publication on the Internet.  Programmers can also achieve more control over the appearance of 
the HTML output by fine-tuning and applying built-in SAS styles.  Using the ODS for online reporting 
provides for increased content extensibility, a high degree of accessibility, and efficient distribution of data. 
 
Each DATA step and every PROC that supports ODS results in one or more data components.  The ODS 
organizes the data with a table definition to create an output object.  The table definition acts as a template 
to describe how the data component should be represented (e.g. column order, data formats, variable 
labels).  Style definitions are also assigned to the output objects, which provide information about the 
appearance of the results, like font, color, and size.  Programmers can customize these definitions and even 
create new ones using PROC TEMPLATE.  Finally, one or more destinations are assigned to the output 
object.  The output is then formatted according to its content and destination(s) (e.g. HTML, PDF, RTF).  
The ODS is flexible in that developers have certain control over the different components that are involved. 
 
The ODS HTML statement is used to open, manage, and close the HTML destination for output objects:   
 

ODS HTML HTML-file-specification(s) <option(s)> ;   
 
When this code is placed before any output commands, the results will be directed to the destination path in 
the statement declaration.  The document that gets generated will be comprised of all the necessary data 
components and HTML for it to be properly rendered within any Internet browser.  The HTML file can 
then be edited and stored on a Web server, giving users quick and easy access to viewing the page online.  
Many options are available for the ODS HTML statement that give programmers the ability to enhance and 
better control the output.  The STYLE= option can be added to specify a style definition for the destination 
HTML file.  Some predefined SAS styles include: beige, brick, brown, d3d, minimal, sasweb, and statdoc.  
Programmers can also take advantage of the STYLESHEET= option, which can be used to apply existing 
or create new Cascading Style Sheets (CSS).  CSS help define unique design information for Web 
documents by describing how HTML elements should appear when rendered in a browser.  Furthermore, 
these files give developers control over the layout and format of multiple Web pages from one central 
location; thus, it is possible to make global changes to multiple documents through single file modification. 
 
This SAS program uses the ODS HTML statement in combination with separate procedure output 
commands to create a static Web page, ODSexample.html, presenting data from a fictitious shoe company: 
 

 

ods html body="C:\My Documents\ODSexample.html" ; 
 
/* Generate results for the men’s causal shoe line in the U.S. region */ 
proc print data=sashelp.shoes noobs ; 
   title "Fictitious Shoe Company - U.S. Men's Casual Line" ; 
   where region="United States" and product="Men's Casual" ; 
   var subsidiary stores sales inventory returns ; 
run ; 
 
/* Generate results for the women’s causal shoe line in the U.S. region */ 
proc print data=sashelp.shoes noobs ; 
   title "Fictitious Shoe Company - U.S. Women's Casual Line" ; 
   where region="United States" and product="Women's Casual" ; 
   var subsidiary stores sales inventory returns ; 
run ; 
 
ods html close ; 
  

→ 

 

Figure 3.  ODS sample – static approach 
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• SAS/IntrNet 
 
Whereas the SAS ODS alone is quite useful for creating static Web documents that can be distributed 
online, organizations can yield significant results by bringing SAS/IntrNet into play.  SAS/IntrNet software 
provides for dynamic interaction with SAS applications and data servers over the Web, in which HTML 
reports are created on the fly.  Under this dynamic approach, a user can fill out a Web form with 
information pertinent to his business needs.  When the HTML form gets submitted, a request is sent to the 
server, which in turn invokes a SAS session.  A program is then executed and, with the ODS HTML 
statement in place, the results are redirected back to the user’s browser as a colorful and comprehensive 
Web page.  Publishing documents in this fashion ensures the program results are always up-to-date.  In 
addition, it minimizes the need for developers to write unique code for each business request since 
customers can generate their own reports by simply filling out tailored Web forms.  This approach 
especially benefits non-SAS programmers because it gives them the ability to work with data in a user-
friendly, interactive environment.  SAS/IntrNet is ideal for application development in which accessibility, 
scalability, portability, extensibility, security, better performance, and ease of use are high priority issues. 
 
The Application Dispatcher handles the transmission of an Internet request from a user’s browser with the 
server-side execution of a SAS program.  This fundamental piece of SAS/IntrNet software exchanges and 
processes information using several key components.  The input component consists of an HTML interface 
that is used for selecting the program to run and determining what input data to pass to it.  The content of 
the front-end depends on how much leeway the programmer wants to grant users for creating their reports.  
A Common Gateway Interface (CGI) program called the Application Broker, which runs on the Web 
server, interprets the information that gets sent from the input component and passes it to the Application 
Server.  The Application Server is essentially a SAS session that runs in the background, accepting the 
information that has been passed to it and invoking a specific program.  The program component then 
executes on the Application Server and, ultimately, the results are channeled back to the user’s browser as a 
viewable Web page via the Application Broker.  In operation, SAS software does not need to be installed 
on any client’s machine given the fact that all data processing takes place behind the scenes on the server.  
This reduces the number and cost of licenses that are needed to bring the power of SAS to global end-users. 
 
Once SAS/IntrNet software has been installed and appropriately configured on the server, a background 
SAS program can be executed by invoking a properly formatted URL, or address, from any Web browser: 
 

http://web.server.name/cgi-dir/broker?_program=program.name&_service=service.name[&varname1=[value]&varname2=[value]…] 
 
Each request sent from a client’s Internet browser contains the name of the program to be executed and the 
particular service that the Application Broker uses to determine where and how the job should be handled.  
The underlying SAS program is then run, generating HTML output via the ODS.  Contrary to the static 
approach, in which a destination path is defined on the ODS HTML statement, programmers should use the 
_webout fileref so the Application Broker streams the output to the browser of the user making the request. 
 
The following program, ODSexample.sas, models the one above, but is instead stored on the server and 
executed with each request by way of SAS/IntrNet, allowing for the HTML results to be created on the fly: 
 

 

ods html body=_webout ; 
 
/* Generate results for the men’s causal shoe line in the U.S. region */ 
proc print data=sashelp.shoes noobs ; 
   title "Fictitious Shoe Company - U.S. Men's Casual Line" ; 
   where region="United States" and product="Men's Casual" ; 
   var subsidiary stores sales inventory returns ; 
run ; 
 
/* Generate results for the women’s causal shoe line in the U.S. region */ 
proc print data=sashelp.shoes noobs ; 
   title "Fictitious Shoe Company - U.S. Women's Casual Line" ; 
   where region="United States" and product="Women's Casual" ; 
   var subsidiary stores sales inventory returns ; 
run ; 
 
ods html close ; 
  

→ 

 

Figure 4.  ODS sample – dynamic approach 
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IMPLEMENTATION 
 
• Problem 
 
Of the many surveys the (made-up) CenSAS Bureau conducts, the most recognized is the “Measurement of 
Eateries Now in the United States” or “MENUS” for short.  This continuous measurement program is 
aimed at providing the public with ratings of restaurants from around the nation.  Data is collected for many 
different eatery styles including: full service, deli/counter service, bar/grille, buffet, bakery/coffee, and fast 
food/delivery.  Survey respondents are asked to rate the quality of food, service, and cleanliness of the last 
three restaurants they patroned, as well as record an overall score for each.  The scale ranges from 1 to 5, 
where 1=Poor, 2=Below Average, 3=Average, 4=Above Average, and 5=Outstanding.  Following an 
advanced process by which the data gets edited and imputed, scores for each restaurant and category are 
calculated.  Last of all, the CenSAS Bureau produces and then distributes a variety of reports for public use.  
 
Given the vast number of restaurants nationwide and the variety of styles and food offered, the CenSAS 
Bureau must create and publish an inexhaustible amount of reports to cover all bases.  The established 
method for authoring such reports involves the Bureau’s developers having to run a series of SAS programs 
designed to create traditional listing files.  Electronic copies are then sent to customers via email or on cd, 
and occasionally printed materials are delivered by mail.  Many problems exist with this common approach 
to report publishing.  The standard method for delivering the static reports is not very convenient and can 
prevent customers from obtaining the data in a timely fashion.  If adjustments are ever made to the edited 
data, the reports must be re-generated and re-distributed to each and every customer, which can be very 
wasteful of CenSAS resources and quite frustrating for end-users.  Some customers have also complained 
that the reports are too difficult to read through because a lot of the data is pooled together with extraneous 
information.  Accordingly, the developers have had to regularly modify the underlying programs and then 
run them again because customers have often times made requests for reports particular to only their needs. 
 
• Solution 
 
Using the ODS, SAS programmers can produce HTML reports and make them readily available online.  
Customers can examine these documents with just their Web browser, which provides for a more user-
friendly viewing experience.  With predefined or newly created styles in place, developers have the ability 
to generate colorful and stylishly formatted reports that are less difficult to read through than traditional 
listing files.  HTML can also be used to build a Web front-end, centralizing access to different documents 
and making it easier for customers to link to and navigate through each one.  SAS/IntrNet should be 
exploited to facilitate this entire process by giving businesses a way to provide online reporting tools to 
(non-SAS) customers.  End-users can then dynamically create their own reports, without having to program 
in SAS, by simply filling out and submitting an HTML form to query data based on their individual needs. 
 
The CenSAS Bureau can better service its customers by utilizing the ODS to produce the various public use 
MENUS reports in HTML format.  Customers, most of whom are Internet-savvy, will be pleased with the 
fact that they can study and navigate these summary reports using only their Web browser.  Furthermore, 
the Bureau will be able to minimize its operating costs by distributing these documents on the Web rather 
than through email, on cd, and by mail.  SAS/IntrNet can be brought into play to offer reporting tools for 
customers to create the HTML documents themselves.  CenSAS programmers will no longer have to 
modify and re-run their existing programs to accommodate individual requests; instead, customers can fill 
out and submit an online form with entries relevant to their needs to trigger a background program that 
generates the Web report on the fly.  Under this dynamic approach, reports are freshly produced each time, 
so customers can be assured they will always reflect the latest data.  In addition, the end-users do not need 
to have SAS installed on their PCs to run such queries since all processing is done server-side.  In effect, a 
single SAS program residing on the server can be used to generate an endless number of interesting reports. 
 
The examples to be discussed illustrate the piecemeal approach the CenSAS Bureau has taken to improve 
its reporting process.  HTML and JavaScript have been used to build front-end interfaces, allowing 
customers to easily find and create reports specific to their needs.  By exploiting the ODS in some original 
SAS programs, the developers have been able to produce a number of HTML reports automatically.  
SAS/IntrNet has also been set up to handle user requests for the many reports that are generated on the fly. 
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Example 1 
 
The CenSAS Bureau publishes a series of annual reports that show the frequency counts of food, service, 
cleanliness, and overall restaurant ratings for every state.  Local governments can use this data to determine 
if community development or new sanitation laws are necessary for spurring better quality restaurants.  The 
programmers have recently made some adjustments to their reporting process such that the data is now 
posted on the CenSAS Bureau’s Web site.  The “MENUS National Frequency Counts” page includes a 
breakdown of the four categories of ratings with hyperlinks for each year the reports have been produced.  
When a user clicks one of the links, he is directed to the matching static HTML page created ahead of time. 
 
♦ Front-end 
 
The “MENUS National Frequency Counts” page is an HTML document consisting of unique hyperlinks 
that point to the static reports generated for every survey year.  To create a hyperlink, the developers used 
the HTML anchor element, which is defined with the <A> and </A> start and end tags, respectively.  Any 
text that is enclosed by these two tags will be rendered as part of that link.  The HREF= attribute should 
also be added to the start tag to specify the relative or absolute path of the corresponding page to be viewed.  
This document, called Freqs.html, is stored on the Web server and available from the MENUS home page: 
 

 

<HTML> 
 

   <HEAD> 
 

      <TITLE>MENUS National Frequency Counts</TITLE> 
 

   </HEAD> 
 

   <BODY> 
 

   <H1 ALIGN=center>MENUS National Frequency Counts</H1><HR> 
 

      <H3>View Food Ratings by Year:</H3><DD> 
      <A HREF="../MENUS/Reports/FoodFreqs00.html">2000</A> 
      <A HREF="../MENUS/Reports/FoodFreqs01.html">2001</A> 
      <A HREF="../MENUS/Reports/FoodFreqs02.html">2002</A> 
      <A HREF="../MENUS/Reports/FoodFreqs03.html">2003</A> 
      <A HREF="../MENUS/Reports/FoodFreqs04.html">2004</A> 
      <A HREF="../MENUS/Reports/FoodFreqs05.html">2005</A> 
 

      … more links for service, cleanliness, and overall ratings go here … 
 

   </BODY> 
 

</HTML> 
  

→ 

 

Figure 5.  Example 1 front-end 
with links that point to statically generated reports 

 
♦ Back-end 
 
The SAS ODS is used to build the static HTML reports showing the national frequency counts.  These 
reports may be created interactively or in batch and should then be stored on the Web server.  For this case, 
the developers have created separate programs for each category and survey year, and saved these as 
FoodFreqsYY.sas, ServiceFreqsYY.sas, CleanFreqsYY.sas, and OverallFreqsYY.sas, where YY represents a 
2-digit year; thus, 24 different programs were used to generate all reports from 2000-2005.  As an example, 
the 2000 national frequency counts of reported restaurant food ratings are generated with FoodFreqs00.sas: 
 

 

/* FoodFreqs00.sas */ 
 

/* Define a local libref for the edited data */ 
libname edited "J:\MENUS\edits\prod\data\" ;   
 

/* This HTML document should be stored on the server */ 
ods html body="F:\MENUS\Reports\FoodFreqs00.html" ; 
 

/* Add titles to the report for the category Food and year 2000 */ 
title1 "MENUS National Frequency Counts" ; 
title2 "Food Ratings for 2000" ; 
 

/* Generate frequencies for the category Food and year 2000 */ 
proc freq data=edited.allratings00 ; 
   tables state*food ; 
run ; 
 

ods html close ; 
  

→ 

 

Figure 6.  Example 1 back-end 
in which the reports are generated and stored 

on the Web Server ahead of time 
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Example 2 
 
The MENUS national frequency counts reports are published only after a complete review of the edited and 
imputed data has been conducted.  From time to time, however, the staff has to re-process the data on 
account of statistical oversights.  Consequently, the final reports have to be generated and published online 
again so that the figures available on the Web site always offer the latest information.  For example, if the 
data were to be adjusted for the 2004 survey, the programmers would have to re-run FoodFreqs04.sas, 
ServiceFreqs04.sas, CleanFreqs04.sas, and OverallFreqs04.sas to re-create the corresponding reports, and 
then post these HTML documents on the server once again.  The developers soon realized how inefficient it 
was for them to have to produce these pages whenever the data changed.  For this reason, they set up 
SAS/IntrNet, enabling the customers to dynamically build reports for each category and year from the Web. 
 
♦ Front-end 
 
Now that SAS/IntrNet software has been installed and configured, customers no longer have to access the 
static national frequency counts reports, which had on occasion contained outdated information.  Instead, 
users can dynamically generate these reports themselves by clicking on the slightly modified hyperlinks 
listed for every category and year.  Rather than point to a static .html page, though, the HREF= attribute 
defined for each unique link has been updated to call upon the Application Broker, which in turn executes a 
specific SAS program on the server.  For instance, when a user chooses to view the frequency counts of 
restaurant service ratings for 2003, ServiceFreqs03.sas is executed in the background.  As a general rule, 
the program to run is assigned with the variable _program and the service that the Application Broker uses 
to determine where and how the job should be handled is defined in the address with _service.  The 
Application Server then executes the program specified in the link that was clicked.  After it has completed 
running, the results of that instance of the program are redirected back to the user’s Web browser as an 
HTML report resembling its static counterpart; however, the new report will be up-to-date given that the 
program references the most current data.  For this case, JavaScript has also been embedded in the front-
end HTML document to display an alert dialog box when the user chooses to view a report, as it now takes 
a bit longer for each page to load.  To do this, the developers utilized the onClick event handler to trigger a 
JavaScript function, enclosed in the <SCRIPT> and </SCRIPT> tags, whenever a link is activated.  Even 
after these changes have been made to Freqs.html, the interface looks and feels the same in users’ browser: 
 

 

<HTML> 
 

   <HEAD> 
 

      <TITLE>MENUS National Frequency Counts</TITLE> 
 

      <SCRIPT LANGUAGE=JavaScript> 
         function msg() { 
            alert("Click OK and please wait while the latest results are  
                       loaded to the screen. This may take a few moments.") ; 
         } 
      </SCRIPT> 
 

   </HEAD> 
 

   <BODY> 
 

   <H1 ALIGN=center>MENUS National Frequency Counts</H1><HR> 
 

      <H3>View Food Ratings by Year:</H3><DD> 
      <A HREF="../sas/broker.exe?_program=pgm.FoodFreqs00.sas& 
      _service=menus" onClick="msg()">2000</A> 
      <A HREF="../sas/broker.exe?_program=pgm.FoodFreqs01.sas& 
      _service=menus" onClick="msg()">2001</A> 
      <A HREF="../sas/broker.exe?_program=pgm.FoodFreqs02.sas& 
      _service=menus" onClick="msg()">2002</A> 
      <A HREF="../sas/broker.exe?_program=pgm.FoodFreqs03.sas& 
      _service=menus" onClick="msg()">2003</A> 
      <A HREF="../sas/broker.exe?_program=pgm.FoodFreqs04.sas& 
      _service=menus" onClick="msg()">2004</A> 
      <A HREF="../sas/broker.exe?_program=pgm.FoodFreqs05.sas& 
      _service=menus" onClick="msg()">2005</A> 
 

      … more links for service, cleanliness, and overall ratings go here …   

  </BODY> 
 

</HTML> 
  

→ 

 

Figure 7.  Example 2 front-end 
with links that point to different SAS/IntrNet 
programs to dynamically generate the reports 
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♦ Back-end 
 
When a user clicks on one of the links, the Application Broker handles the request by sending information 
to the Application Server, which in turn invokes a particular SAS program.  In this case, FoodFreqsYY.sas, 
ServiceFreqsYY.sas, CleanFreqsYY.sas, or OverallFreqsYY.sas gets executed, depending on the link that 
was chosen.  These are all stored in the pgm library defined globally in the Application Dispatcher program 
that invokes the server component when SAS/IntrNet is launched.  PROGLIBS can be included in this file 
to declare libraries, filerefs, and catalogs containing programs running on the Application Server, and 
DATALIBS (e.g. edited) can also be added to define librefs and filerefs available to all such programs.  
Hardcoded statements, such as LIBNAME references, then no longer have to be included in any of the 
background SAS/IntrNet programs.  The SAS ODS is still used to create the output HTML reports showing 
the frequency counts for each state, but the destination path has since been changed to _webout.  This 
keyword indicates to the Application Broker that the results of the program should be redirected back to the 
browser of the user that made the request.  Now, if the underlying data is ever updated, the results of each 
instance of the program will show such changes.  The latest version of FoodFreqs00.sas is illustrated here: 
 

 

/* FoodFreqs00.sas */ 
 

/* A libref for the edited data has been globally defined */ 
 

/* This HTML output will be sent to the user’s browser */ 
ods html body=_webout ; 
 

/* Add titles to the report for the category Food and year 2000 */ 
title1 "MENUS National Frequency Counts" ; 
title2 "Food Ratings for 2000" ; 
 

/* Generate frequencies for the category Food and year 2000 */ 
proc freq data=edited.allratings00 ; 
   tables state*food ; 
run ; 
 

ods html close ; 
  

→ 

 

Figure 8.  Example 2 back-end 
in which the reports are generated on the fly 

 
Example 3 

 
The developers recognized that each version of FoodFreqsYY.sas, ServiceFreqsYY.sas, CleanFreqsYY.sas, 
and OverallFreqsYY.sas was more or less the same – the only differences were the category and year 
included in the report title and procedure used to calculate the frequencies.  Surely, it was not good practice 
to maintain separate programs when such few differences existed.  For one thing, the developers would 
have to create additional versions of each program every year.  Also, if the appearance of the published 
reports needed to be updated, perhaps to match changes made to the rest of the Bureau’s Web site, the 
developers would have to modify each program so that they produced the same-looking output.  By taking 
advantage of macro programming logic, the developers designed one SAS program that would be used to 
generate the frequency counts for every category and year.  In this way, users could still generate reports on 
their own, but extra parameters embedded in the links would determine for which category and year to run. 
 
♦ Front-end 
 
With SAS/IntrNet in place, the national frequency counts reports are generated on the fly, providing 
customers with the most up-to-date data.  All they have to do is click on a hyperlink that has been defined 
to call upon a background SAS program.  Since only one program, namely, Freqs.sas, will now be used to 
dynamically generate all the reports for each category and survey year, the hyperlinks need to be updated 
accordingly.  To control the category and year for which to run the reports, the respective variables type 
and year will be appended to each URL and assigned appropriate values.  These two variables will then be 
passed along the address bar to the Application Broker, which sends each as a parameter to the background 
program component.  As a rule, any parameters that are added to the address must be separated by the 
ampersand (‘&’) character.  In order to generate a report for the 2005 national frequency counts of overall 
restaurant ratings, the matching hyperlink must be modified such that _program is set to pgm.Freqs.sas, 
with type=Overall and year=05 appended to the URL.  The updated version of Freqs.html is shown below: 
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<HTML> 
 

   <HEAD> 
 

      <TITLE>MENUS National Frequency Counts</TITLE> 
 

      <SCRIPT LANGUAGE=JavaScript> 
         function msg() { 
            alert("Click OK and wait while the latest results are being 
                       loaded to the screen. This may take a few moments.") ; 
         } 
      </SCRIPT> 
 

   </HEAD> 
 

   <BODY> 
 

   <H1 ALIGN=center>MENUS National Frequency Counts</H1><HR> 
 

      <H3>View Food Ratings by Year:</H3><DD> 
      <A HREF="../sas/broker.exe?_program=pgm.Freqs.sas& 
      _service=menus&type=Food&year=00" onClick="msg()">2000</A> 
      <A HREF="../sas/broker.exe?_program=pgm.Freqs.sas& 
      _service=menus&type=Food&year=01" onClick="msg()">2001</A> 
      <A HREF="../sas/broker.exe?_program=pgm.Freqs.sas& 
      _service=menus&type=Food&year=02" onClick="msg()">2002</A> 
      <A HREF="../sas/broker.exe?_program=pgm.Freqs.sas& 
      _service=menus&type=Food&year=03" onClick="msg()">2003</A> 
      <A HREF="../sas/broker.exe?_program=pgm.Freqs.sas& 
      _service=menus&type=Food&year=04" onClick="msg()">2004</A> 
      <A HREF="../sas/broker.exe?_program=pgm.Freqs.sas& 
      _service=menus&type=Food&year=05" onClick="msg()">2005</A> 
 

      … more links for service, cleanliness, and overall ratings go here … 
 

   </BODY> 
 

</HTML> 
  

→ 

 

Figure 9.  Example 3 front-end 
with links that point to one SAS/IntrNet 

program to dynamically generate the reports 
where type and year are passed as parameters 

 
♦ Back-end 
 
As before, the Application Broker handles each the request by sending information to the Application 
Server, which then executes a particular SAS program.  For these reports, Freqs.sas is called with each new 
request, though, the variables type and year are now being set as additional parameters to be passed.  Any 
variables that get transmitted to the Application Broker are defined as global macro variables to the 
underlying program.  These variables can be used throughout the program if they are properly referenced 
with a preceding ampersand.  References of this kind perform symbolic substitutions until they are resolved 
to their assigned value.  Also, macro variable references that occur within a literal string must be enclosed 
within double quotation marks.  For the MENUS national frequency counts, the developers simplified the 
problem of having separate programs for each category of ratings and survey year by instead using just 
Freqs.sas, which can be called upon to produce all the needed reports.  The category and year of the link 
that was clicked will subsequently be applied in the second TITLE statement of the SAS program, as well 
as in the PROC FREQ code.  Accordingly, if the customer chooses to view the 2005 food scores, the 
subtitle in the resulting report will appear as “Food Ratings for 2005,” the data set used to calculate the 
frequencies will be allratings05, and the cross-tabulation of the edited data will be defined by state*Food: 
 

 

/* Freqs.sas */ 
 

/* A libref for the edited data has been globally defined */ 
 

/* This HTML output will be sent to the user’s browser */ 
ods html body=_webout ; 
 

/* Add titles to the report for the category and year chosen */ 
title1 "MENUS National Frequency Counts" ; 
title2 "&type Ratings for 20&year" ; 
 

/* Generate frequencies for the category and year chosen */ 
proc freq data=edited.allratings&year ; 
   tables state*&type ; 
run ; 
 

ods html close ; 
  

→ 

 

Figure 10.  Example 3 back-end 
in which the reports are generated on the fly 

with type and year being used as macro variables 
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Example 4 
 
Of all the data products that are available to the general public from the MENUS home page, the restaurant 
state rankings reports seem to be the most often viewed.  People rely on these figures to tell them at which 
places to eat and of which to steer clear.  Considering the number of unique reports that can be generated 
for every combination of year and state, the developers realized that an interface full of hyperlinks would 
be too cluttered.  They determined that building a Web page with an HTML form would provide for a more 
user-friendly experience.  With this form in place, customers could generate their own reports on the fly by 
simply selecting year and state values according to their interests or needs from available drop-down boxes. 
 
♦ Front-end 
 
The “MENUS State Rankings” page consists of an HTML form that the developers have created using the 
<FORM> and </FORM> start and end tags, respectively.  HTML forms contain normal content, markup, 
and special elements called controls, such as check boxes, radio buttons, selection menus, and input fields.  
Each control has an initial and current value, both of which are character strings, and end-users can modify 
the current value of a control before submitting a form to the server.  The two drop-down menus for this 
particular report are each created with the <SELECT> and </SELECT> tags.  The select element presents a 
menu in which a set of alternatives is added using <OPTION> tags.  In this case, the options that are 
selected from the two boxes are assigned to the variables year and state.  Each of these variables is defined 
by the NAME= attribute in the corresponding <SELECT> start tag.  The control type of an input element 
depends on the value (e.g. button, checkbox, radio, text) that is assigned to the TYPE= attribute in the 
<INPUT> tag.  With the control type set to submit, all data enclosed within the form gets passed along the 
URL to the Application Broker when the form is activated.  This data includes not only the form elements 
that the user has access to, but also parameters that are hidden from view, like _program and _service.  To 
make sure users select a year and state from the drop-down boxes before submitting the form, a JavaScript 
function, which is invoked with the onSubmit event handler, has also been included in the file Ranks.html: 
 

 

<HTML> 
 

   <HEAD> 
 

      <TITLE>MENUS State Rankings</TITLE> 
 

      <SCRIPT LANGUAGE=JavaScript> 
         function verify(form) { 
            if (form.year.selectedIndex==0) {  
               alert("You did not select a year.\n\nPlease try again.") ; 
               form.year.focus() ;   return false ;   } 
            else if (form.state.selectedIndex==0) {  
               alert("You did not select a state.\n\nPlease try again.") ; 
               form.state.focus() ;   return false ;   } 
         } 
      </SCRIPT> 
 

   </HEAD> 
 

   <BODY> 
 

    <H1 ALIGN=center>MENUS State Rankings</H1><HR> 
 

    <H3>View Restaurant Rankings by Year and State:</H3><BR> 
    <FORM NAME=ranks ACTION="../sas/broker.exe" 
    onSubmit="return verify(this)"> 
    <DD><B>1.) Select year: </B> 
    <SELECT NAME=year> 
          <OPTION VALUE=none SELECTED> 
          <OPTION VALUE=00>2000 
          … more options for other years go here … 
    </SELECT><BR><BR><BR> 
    <DD><B>2.) Select state: </B> 
    <SELECT NAME=state> 
       <OPTION VALUE=none SELECTED> 
       <OPTION VALUE=AL>Alabama 
       … more options for other states go here … 
    </SELECT><BR><BR><BR> 
    <DD><B>3.) Press </B> 
    <INPUT TYPE=submit VALUE=Submit> 
    <INPUT TYPE=hidden NAME=_program VALUE=pgm.Ranks.sas> 
    <INPUT TYPE=hidden NAME=_service VALUE=menus> 
    </FORM>    
 

   </BODY> 
 

</HTML> 
  

→ 

 

↓ 
 

 

Figures 11 and 12.  Example 4 front-end 
with a simple form to call upon one SAS/IntrNet 

program to dynamically generate the reports 
where year and state are passed as parameters 
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♦ Back-end 
 
Whenever a SAS/IntrNet program is invoked via the Web, any parameters that are passed along in the URL 
get defined as global macro variables to that underlying program.  As previously discussed, these variables 
can then be resolved anywhere within the SAS program using the preceding ‘&’ character.  For the 
“MENUS State Rankings” reports, the parameters year and state are passed to Ranks.sas whenever the 
front-end HTML form is submitted.  The selected values are referenced in the report heading and the 
procedure commands.  The ODS HTML statement is used to convert the results and specify the output 
destination, in this case _webout, which delivers the Web content back to the browser of the user that made 
the request.  It is important to note that, although the SAS ODS generates all the essential text and markup 
needed to render the report in any user’s Web browser, additional HTML and JavaScript code can be 
embedded in the SAS program to better control and enhance the results.  For this example, the developers 
added a shortcut link at the bottom of the report for users to return to the front-end form by hardcoding 
some HTML and JavaScript in the FOOTNOTE of the table.  The results below demonstrate the instance 
when the user selects the values “2005” and “Wisconsin” from the drop-down menus and submits the form: 
 

 

/* Ranks.sas */ 
 

/* A libref for the edited data has been globally defined */ 
 

/* Sort the results by state and restaurant */ 
/* Limit the results by the year and state chosen */ 
proc sort data=edited.usratings&year out=usratings&year ;  
   where state="&state" ; 
   by state restaurant ; 
run ; 
 

/* This HTML output will be sent to the user’s browser */ 
ods html body=_webout ; 
 

/* Add a title to the report for the year chosen */ 
title1 "MENUS State Rankings for 20&year" ; 
 

/* Add a footnote to the report for the user to return to the front-end */ 
%let fn="<A HREF='javascript:history.back()'>Back</A>" ; 
 

/* Generate the rankings for the year and state chosen */ 
proc report data=edited.usratings&year ; 
   column restaurant cuisine style respondents  
                food service cleanliness overall ; 
   by state ; 
   footnote &fn ; 
run ; 
 

ods html close ; 
  

→ 

 

↓ 
 

 

Figures 13 and 14.  Example 4 back-end 
in which the reports are generated on the fly 

with year and state being used as macro variables 
 

Example 5 
 
Although the “MENUS State Rankings” reports benefit public users who are interested in looking at the 
ratings of places where they live or are perhaps visiting, restaurant owners are more curious to see how 
their scores match up with chains in other states.  Therefore, the programmers decided that allowing 
customers to choose multiple states from the Web form would better suffice.  They assumed that adding a 
multiple selection box to the HTML form would complicate things on the back-end because the variable 
state could take on more than one value; however, after further investigation, it became clear that achieving 
these results would not be too difficult.  Before making the latest changes to the production application, 
though, the developers needed to debug the program thoroughly in their testing environment to ensure the 
updates they made would handle the different combinations of users’ selections and not result in any errors.  
The “MENUS State Rankings” page has since been modified to allow for the selection of multiple states. 
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♦ Front-end 
 
To update the “MENUS State Rankings” page to accept the selection of one or more states, the developers 
had to make a simple modification to the second select element.  The MULTIPLE attribute, which should 
be inserted in the <SELECT> tag, is a boolean that allows users to pick more than one option from a list.  
When the form is submitted, each selected option gets passed to the background SAS program as a separate 
name/value pair.  The SIZE= attribute can also be used to determine how many items should be visible in 
the multi-select list box.  To verify that the changes made to Ranks.sas would properly handle multiple 
values for state, the developers added the special variable _debug as another hidden parameter to the form.  
This unique variable can be used to specify a variety of diagnostic options.  For instance, by setting it with 
a value of 128, the SAS log file is redirected to the browser in addition to any expected output, which can 
be quite useful for programmers needing to debug the underlying code.  In a test mode, the programmers 
used a value of 1 to echo all fields to the screen so that they could view the value-splitting selections.  The 
production version here has _debug set to 0 such that no diagnostic information is displayed in the results: 
 

 

<HTML> 
 

   <HEAD> 
 

      <TITLE>MENUS State Rankings</TITLE> 
 

      <SCRIPT LANGUAGE=JavaScript> 
         function verify(form) { 
            if (form.year.selectedIndex==0) {  
               alert("You did not select a year.\n\nPlease try again.") ; 
               form.year.focus() ;   return false ;   } 
           else if (form.state.selectedIndex<0) {  
               alert("You did not select a state.\n\nPlease try again.") ; 
               form.state.focus() ;   return false ;   } 
         } 
      </SCRIPT> 
 

   </HEAD> 
 

   <BODY> 
 

      <H1 ALIGN=center>MENUS State Rankings</H1><HR> 
 

      <H3>View Restaurant Rankings by Year and State:</H3><BR> 
      <FORM NAME=ranks ACTION="../sas/broker.exe" 
      onSubmit="return verify(this)"> 
      <DD><B>1.) Select year: </B> 
      <SELECT NAME=year> 
            <OPTION VALUE=none SELECTED> 
            <OPTION VALUE=00>2000 
            … more options for other years go here … 
      </SELECT><BR><BR><BR> 
      <DD><B>2.) Select state(s): </B> 
      <SELECT NAME=state SIZE=5 MULTIPLE> 
         <OPTION VALUE=AL>Alabama 
         … more options for other states go here … 
      </SELECT><BR><BR><BR> 
      <DD><B>3.) Press </B> 
      <INPUT TYPE=submit VALUE=Submit> 
      <INPUT TYPE=hidden NAME=_program VALUE=pgm.Ranks.sas> 
      <INPUT TYPE=hidden NAME=_service VALUE=menus> 
      <INPUT TYPE=hidden NAME=_debug VALUE=0> 
      </FORM>    
 

   </BODY> 
 

</HTML> 
  

→ 

 

↓ 
 

 

Figures 15 and 16.  Example 5 front-end 
with a simple form to call upon one SAS/IntrNet 

program to dynamically generate the reports 
where year and state(0-N) are passed as parameters 

 
♦ Back-end 
 
Extra macro logic is needed to handle the case when multiple states are selected.  When more than one 
option is chosen from an HTML form and submitted to the server, the number of variables that are passed 
to the background program is equal to the number of selections made, plus two.  In particular, one variable 
with the original control name will be set to a value equal to the first selection, another with a 0 appended 
to the variable name will be set to the total number of selections made, and variables with a 1, 2, 3, etc. 
added on to the name will be set to the selected options in that order.  For example, if “Illinois” and 
“Wisconsin” were both chosen from the second select element, the macro variables globally assigned 
would include the name/value pairs state=IL, state0=2, state1=IL, and state2=WI.  The program Ranks.sas 
must account for the cases when one or more states are chosen using macro conditional logic: if state0 is 
not defined, then only one state was selected; else, all the variables state0-N should be applied accordingly: 
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/* Ranks.sas */ 
 

/* A libref for the edited data has been globally defined */ 
 

%macro ranks ; 
%global state0 ; 
 

/* Sort the results by state and restaurant */ 
/* Limit the results by the year and state(s) chosen */ 
proc sort data=edited.usratings&year out=usratings&year ;  
   %if &state0 eq %then %do ;  
      where state="&state" ; 
   %end ; 
   %else %do ;  
      where state in ( %do i=1 %to &state0 ; 
         "&&state&i" %if &i ne &state0 %then %do ; , %end ; 
      %end ; ) ; 
   %end ; 
   by state restaurant ; 
run ; 
 

/* This HTML output will be sent to the user’s browser */ 
ods html body=_webout ; 
 

/* Add a title to the report for the year chosen */ 
title1 "MENUS State Rankings for &year" ; 
 

/* Add a footnote to the report for the user to return to the front-end */ 
%let fn="<A HREF='javascript:history.back()'>Back</A>" ; 
 

/* Generate the rankings for the year and state(s) chosen */ 
proc report data=edited.usratings&year ;    
   column restaurant cuisine style respondents 
                food service cleanliness overall ;    
   by state ; 
   footnote &fn ; 
run ; 
 

ods html close ; 
 

%mend ; 
%ranks ; 
  

→ 

 

↓ 
 

 

Figures 17 and 18.  Example 5 back-end 
in which the reports are generated on the fly 

with year and state(0-N) being used as macro variables
 

Example 6 
 
The “MENUS State Rankings” reports are viewed often and, thus, elicit a lot of feedback.  The CenSAS 
Bureau has considered a lot of these comments and concluded that the Web form requires more user-
defined fields to give customers better control over the report content and layout.  A number of customers 
have requested that a sort option be added to the front-end so the results can be ordered from best rankings 
to worse, and vice versa.  The reports should be defaulted in sort order from best to worst and include final 
scores for every category.  Users have also asked for the ability to view only those eateries of which food, 
service, cleanliness, and overall ratings fall within a given range to limit the output displayed on the screen. 
 
♦ Front-end 
 
The front-end HTML form was recently updated to include another selection menu, two input fields, and a 
set of radio buttons.  The new drop-down box allows users to choose by which category to view the results.  
The selected item is assigned to the variable type and passed to Ranks.sas when the form is submitted.  
Users now also have the ability to limit the output by entering a range of restaurant rankings between 0.0 
and 5.0 to display for the category that was chosen.  For this, input fields with a control type of text have 
been included to accept the information.  This control type presents a field on the screen where users can 
enter in any values.  The programmers have specified the size of the input fields and the maximum number 
of characters that can be entered using the SIZE= and MAXLENGTH= attributes, respectively.  So as not 
to allow the user to enter invalid characters for both the lower bound low and upper bound high, JavaScript 
has been embedded in Ranks.html to check for such conditions.  This check is performed before the form is 
submitted with the onSubmit event handler.  Radio buttons are useful for situations when customers are 
required to select only one option from a set of alternatives.  To define a radio button, the control type of an 
input element should be set to radio.  The NAME= attribute indicates to which group of radio buttons the 
field belongs, in this case, order.  Accordingly, when one radio button is selected, all other options in the 
same group are unselected.  The VALUE= attribute determines what value should be passed when the form 
is submitted.  A set of radio buttons has been included to give customers two options for sorting the results: 
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<HTML> 
 

   <HEAD> 
 

      <TITLE>MENUS State Rankings</TITLE> 
 

      <SCRIPT LANGUAGE=JavaScript> 
         function verify(form) { 
            if (form.year.selectedIndex==0) {  
               alert("You did not select a year.\n\nPlease try again.") ; 
               form.year.focus() ;   return false ;   } 
            else if (form.state.selectedIndex<0) {  
               alert("You did not select a state.\n\nPlease try again.") ; 
               form.state.focus() ;   return false ;   } 
            else if (form.type.selectedIndex==0) {  
               alert("You did not select a category.\n\nPlease try again.") ; 
               form.type.focus() ;   return false ;   } 
            else {  
               var anum=/[0-5]\.[0-9]/ ; 
               var low=form.low.value ; 
               var high=form.high.value ; 
               if (anum.test(low)==false) {  
                  alert("Please enter a valid lower bound between\n 
                              0.0 and 5.0 or use the default value of 0.0.") ; 
                  form.low.value = "0.0" ; 
                  form.low.focus() ;   return false ;   } 
               else if (anum.test(high)==false) { 
                  alert("Please enter a valid upper bound between\n 
                              0.0 and 5.0 or use the default value of 5.0.") ; 
                  form.high.value = "5.0" ; 
                  form.high.focus() ;   return false ;   } 
               else if (low > high) { 
                  alert("Please enter a valid range between\n0.0 and 
                              5.0 or use the default range of 0.0 and 5.0") ; 
                  form.low.value = "0.0" ;  form.high.value = "5.0" ; 
                  form.low.focus() ;   return false ;   }  
            } 
         } 
      </SCRIPT> 
 

   </HEAD> 
 

   <BODY> 
 

      <H1 ALIGN=center>MENUS State Rankings</H1><HR> 
 

      <H3>View Restaurant Rankings by Year and State:</H3><BR> 
      <FORM NAME=ranks ACTION="../sas/broker.exe" 
      onSubmit="return verify(this)"> 
      <DD><B>1.) Select year: </B> 
      <SELECT NAME=year> 
            <OPTION VALUE=none SELECTED> 
            <OPTION VALUE=00>2000 
            … more options for other years go here … 
      </SELECT><BR><BR><BR> 
      <DD><B>2.) Select state(s): </B> 
      <SELECT NAME=state SIZE=5 MULTIPLE> 
         <OPTION VALUE=AL>Alabama 
         … more options for other states go here … 
      </SELECT><BR><BR><BR> 
      <DD><B>3.) Select category: </B> 
      <SELECT NAME=type> 
            <OPTION VALUE=none SELECTED> 
            <OPTION VALUE=Food>Food 
            … more options for other categories go here … 
      </SELECT><BR><BR><BR> 
      <DD><B>4.) Enter range: </B> 
      <INPUT NAME=low SIZE=3 MAXLENGTH=3 VALUE=0.0> 
      <INPUT NAME=high SIZE=3 MAXLENGTH=3 VALUE=5.0> 
      <DD><B>5.) Pick order: </B> 
      <INPUT TYPE=radio NAME=order VALUE=b2w>best to worst 
      <INPUT TYPE=radio NAME=order VALUE=w2b>worst to best 
      <BR><BR><BR> 
      <DD><B>6.) Press </B> 
      <INPUT TYPE=submit VALUE=Submit> 
      <INPUT TYPE=hidden NAME=_program VALUE=pgm.Ranks.sas> 
      <INPUT TYPE=hidden NAME=_service VALUE=menus> 
      <INPUT TYPE=hidden NAME=_debug VALUE=0> 
      </FORM>    
 

   </BODY> 
 

</HTML> 
  

→ 

 

↓ 
 

 

Figures 19 and 20.  Example 6 front-end 
with a complex form to call upon one SAS/IntrNet 

program to dynamically generate the reports 
where year, state(0-N), type, low, high, and order 

are passed as parameters 
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♦ Back-end 
 
The background SAS program Ranks.sas needed to be updated to account for the new parameters, namely, 
type, low, high, and order, which all get passed along the address whenever the front-end HTML form is 
submitted.  The users now have the option to view the edited data by a particular category and in sorted 
order from best to worst ratings, and vice versa.  To do this, the programmers simply included additional 
macro conditional logic in the PROC SORT commands to determine which of the two BY statements to 
execute with each request.  Depending on the radio button chosen and the category selected, the underlying 
data set usratingsYY will be sorted accordingly, in either ascending (i.e. order=w2b) or descending (i.e. 
order=b2w) order.  Customers also have the ability to limit the results that are displayed in their Web 
browser by entering both a lower and upper bound into the newly added input fields.  The variables low and 
high get passed to the SAS program when the form is submitted and are then resolved in the WHERE 
clause of the sorting procedure.  If these two form fields go unchanged, though, all the restaurant rankings 
will be shown since the default values in the front-end HTML form are set to 0.0 and 5.0, specifically, the 
range of all possible scores.  Once a temporary data set has been created for the particular request, the SAS 
ODS can be used to generate the HTML output and specify the _webout file destination.  In addition to the 
primary title showing the year selected, a new subtitle will be created in accordance to the category chosen 
and bounds entered by the user.  The added TITLE statement includes some embedded HTML to alter the 
size of the text displayed in the browser.  Finally, the subsetted data will be printed to the screen as a clear 
and colorful Web page showing the desired state rankings.  The latest version of Ranks.sas can be used to 
dynamically generate a limitless number of reports showing the MENUS ratings by state.  End-users now 
have all the options available to them to customize the reports based on their individual interests or needs.  
This example demonstrates the case when the user chooses to view the 2005 restaurant rankings for Illinois 
and Wisconsin, in which the overall ratings are within a range of 4.8 and 5.0 and sorted from best to worst: 
 

 

/* Ranks.sas */ 
 

/* A libref for the edited data has been globally defined */ 
 

%macro ranks ; 
%global state0 ; 
 

/* Sort the results by state and the category and order chosen */ 
/* Limit the results by the year, state(s), category, and bounds chosen */  
proc sort data=edited.usratings&year out=usratings&year ;  
   %if &state0 eq %then %do ;  
      where state="&state" and  &low <= &type <= &high ; 
   %end ; 
   %else %do ;  
      where state in ( %do i=1 %to &state0 ; 
         "&&state&i" %if &i ne &state0 %then %do ; , %end ; 
      %end ; ) and &low <= &type <= &high ; 
   %end ; 
   %if &order=w2b %then %do ;  
      by state &type ; 
   %end ; 
   %else %if &order=b2w %then %do ;  
      by state descending &type ;  
   %end ; 
run ; 
 

/* This HTML output will be sent to the user’s browser */ 
ods html body=_webout ; 
 

/* Add titles to the report for the year, category, and bounds chosen */ 
title1 "MENUS State Rankings for &year" ; 
title2 "<FONT SIZE=3>(&low <= &type <= &high)</FONT>" ; 
 

/* Add a footnote to the report for the user to return to the front-end */ 
%let fn="<A HREF='javascript:history.back()'>Back</A>" ; 
 

/* Generate the rankings for the year and state(s) chosen */ 
proc report data=usratings&year ;    
   column state restaurant cuisine style respondents 
                food service cleanliness overall ;    
   by state ; 
   footnote &fn ; 
run ; 
 

ods html close ; 
 

%mend ; 
%ranks ; 
  

→ 

 

↓ 
 

 

Figures 21 and 22.  Example 6 back-end 
in which the reports are generated on the fly 

with year, state(0-N), type, low, high, and order 
being used as macro variables 
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Example 7 
 

In a recent attempt to streamline the appearance of the CenSAS Bureau’s Web site, the developers were 
asked to make some last-minute cosmetic changes to all the reports available from the MENUS home page.  
 

♦ Front-end 
 

The programmers did not have to update any front-end, such as Freqs.html or Ranks.html, of their many 
SAS/IntrNet applications because the mandatory changes pertained only to the Web pages with public data. 
 

♦ Back-end 
 

By applying a built-in style to the ODS using the STYLE= option, the developers could easily change the 
look of every generated page, including the national frequency counts and state restaurant rankings reports: 
 

 

/* Freqs.sas */ 
 

/* A libref for the edited data has been globally defined */ 
 

/* This HTML output will be sent to the user’s browser */ 
/* A built-in SAS style will enhance the Web content */ 
ods html body=_webout style=brick ; 
 

/* Add titles to the report for the year and category chosen */ 
title1 "MENUS National Frequency Counts" ; 
title2 "&type Ratings for 20&year" ; 
 

/* Generate frequencies of rankings for the category and year chosen */ 
proc freq data=edited.allratings&year ; 
   tables state*&type ; 
run ; 
 

ods html close ; 
  

→ 

 

Figure 23.  Example 7 back-end 
in which a built-in SAS style is applied to the generated 

“MENUS National Frequency Counts” reports 
 

 

/* Ranks.sas */ 
 

/* A libref for the edited data has been globally defined */ 
 

%macro ranks ; 
%global state0 ; 
 

/* Sort the results by state and the category and order chosen */ 
/* Limit the results by the year, state(s), category, and bounds chosen */  
proc sort data=edited.usratings&year out=usratings&year ;  
   %if &state0 eq %then %do ;  
      where state="&state" and  &low <= &type <= &high ; 
   %end ; 
   %else %do ;  
      where state in ( %do i=1 %to &state0 ; 
         "&&state&i" %if &i ne &state0 %then %do ; , %end ; 
      %end ; ) and &low <= &type <= &high ; 
   %end ; 
   %if &order=w2b %then %do ;  
      by state &type ; 
   %end ; 
   %else %if &order=b2w %then %do ;  
      by state descending &type ;  
   %end ; 
run ; 
 

/* This HTML output will be sent to the user’s browser */ 
/* A built-in SAS style will enhance the Web content */ 
ods html body=_webout style=brick ; 
 

/* Add titles to the report for the year, category, and bounds chosen */ 
title1 "MENUS State Rankings for &year" ; 
title2 "<FONT SIZE=3>(&low <= &type <= &high)</FONT>" ; 
 

/* Add a footnote to the report for the user to return to the front-end */ 
%let fn="<A HREF='javascript:history.back()'>Back</A>" ; 
 

/* Generate the rankings for the year and state(s) chosen */ 
proc report data=usratings&year ;    
   column state restaurant cuisine style respondents 
                food service cleanliness overall ;    
   by state ; 
   footnote &fn ; 
run ; 
 

ods html close ; 
 

%mend ; 
%ranks ;  

  

→ 

 

↓ 
 

 

Figures 24 and 25.  Example 7 back-end 
in which a built-in SAS style is applied to the generated 

“MENUS State Rankings” reports 
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CONCLUSION 
 

Organizations can achieve significant financial and productivity gains from using the Internet to share 
information internally and with customers across the globe.  By designing Web-based solutions for data 
analysis and distribution, businesses can offer the customization of products and services directly to end-
users.  Programmers can exploit the Internet and related technologies to also bring to bear the power of the 
SAS System to user communities worldwide.  In particular, SAS/IntrNet software offers a range of tools to 
facilitate the development of SAS programs that function online.  Such systems allow customers to search 
through information, generate colorful reports, and perform sophisticated analyses, all from their Web 
browser.  Non-SAS programmers especially benefit from these kinds of applications because they can  
access and work with data in a more user-friendly, interactive environment.  SAS/IntrNet is ideal for 
application development in which accessibility, scalability, portability, extensibility, security, better 
performance, and ease of use are high priority issues.  The original paper “A Pinch of SAS, a Fraction of 
HTML, and a Touch of JavaScript Serve Up a Grand Recipe,” published in the proceedings for SUGI 28, 
explored the issue of client/server application development by presenting a brief overview of SAS/IntrNet 
software and demonstrating a unique case.  As a second, more filling helping of that particular recipe, this 
discussion put greater focus on the underlying development process and offered a piecemeal approach for a 
set of examples.  Covering the topic in this way provides developers with an understanding of how to cook 
up a variety of SAS/IntrNet dishes that extend the proven capabilities of SAS software to global end-users. 
 

The content in this paper is aimed at beginning SAS programmers looking to design Web-based 
applications from scratch; though, advanced developers can also benefit from this discussion by learning 
how to easily Web-enable existing programs using the same demonstrated techniques.  Some background 
information on the Output Delivery System and SAS/IntrNet software was provided to shed light on how 
each is used in the development of SAS applications that operate online.  The ODS offers a straightforward 
and convenient way to transform procedure output in a Web-ready format, namely, HTML.  Developers 
can apply the ODS in their SAS programs to create colorful reports that can be viewed through any Internet 
browser.  In this way, the ODS is quite useful for producing ad hoc Web reports and exploring static data in 
an easy-to-read format.  Programmers can extend these applications online using SAS/IntrNet software to 
add certain functionality that allow customers to query data interactively based on their specific needs or 
interests.  This method of programming, in which Web pages are generated dynamically, ensures that 
resulting queries always reflect current data and, in effect, simplifies the distribution of reports and 
applications.  HTML can be used to build interfacing elements to accept and transmit user input to SAS 
programs that get executed on the server.  In addition, JavaScript may be embedded in HTML documents 
to enhance the level of interactivity of a Web page through event handling and client-side execution.  By 
properly mixing these key ingredients together and adding some personal touch, it is possible for any SAS 
programmer to build stylish Web-based systems for effective data analysis and efficient report publishing. 
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