Implementing and Using the SIRWEB Interface

Slide 1:

Welcome to the exciting realm of the World Wide Web.  In this presentation, I will show you all how to bring out the best in your SIR database by making it accessible from an internet web browser.  All you will need is a basic understanding of HTML and a machine to host your web page !

As I present the highlights of this presentation, I will be covering the topics of installing the CGI script and related procfiles, connecting to your database using HTML, retrieving data using the CGI interface, building HTML using VisualPQL, and some related tricks and toys that I have used while implementing a web interface for the Indiana Heart Institute and the heartbase product.
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As I mentioned before, one of the key tools in building your web site is a working web server to host the web pages.  For all intensive purposes, testing can be done on a single workstation.  You will, however, need a web server application to make your pages available on the internet or your local intranet.  A variety of web server applications are available for use, and most of them are free.  Testing for the heartbase system was done using Apache Web Server version 1.13 and Microsoft Internet Information Server version 4.0.  Many of these web servers, including Apache can be run on a workstation rather than a server.  This makes testing easy and cost-effective.  Unfortunately, we don’t have a lot of time to go into the set up of these server applications, but if any of you have questions, please feel free to email me or talk to me after the presentation.

Once you have you web server installed and working, you will need to make the CGI script available for access by the web server.  Most web servers will have a directory available by the name of CGI-BIN.  This is the default location for CGI scripts and it is where the web server will look when it encounters a CGI script call.  This is the directory where you will want to place your copy of the SIRWEB.CGI file.  Having done that, the script is ready to be called !  Simple, right ?
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Well, it doesn’t stop there.  You will need to make a procfile available to the CGI script.  This procfile will be used to call and execute programs that will access your database.  I recommend making a copy of an existing procfile and placing it in the same directory as your CGI script.  Please note that if you are using Internet Information Server, you will want to put this procfile in the WWWROOT directory on your server as you may run into problems calling the procfile members if the file is in the CGI-BIN directory.  Also, keep in mind that you will want to remove the file extension, that is the .XXX part of the file name, on your procfile.  For example, I named my procfile WEBPROC.  You will also need to know the full path to this procfile as you will need to set this in an ATTRIBUTE statement in your PQL code so that the compiler knows exactly where find the procfile when it is called.

For example, the following code is inserted to note the location of the WEBPROC file and to call the HTML code routines designed for use with the CGI script and PQL programs:

ATTRIBUTE WEBPROC FILENAME = "D:\inetpub\wwwroot\webproc"

include member webproc.tools.htmlcode
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Now, let’s talk a bit about making connections to a database.  It is extremely imperative that you connect to and disconnect from your database each time you call a PQL program.  This ensures that the database will be open for data retrieval at the beginning of the program, and that the database connection will be closed after all of the needed data has been retrieved.  If you do not make these connections, you can not be sure that the database will be open or closed at execution time.

Since these connections statements are called several times, I have placed them in a procfile, and I make calls to them as needed in the programs that connect to the database.  The connections are made as follows:

program

pql connect database "HEART" prefix "\ihi\heart\" mode 1

end program

And the disconnect is made using the following:

program

pql disconnect database "HEART"

end program

Making calls to the CGI script does not ensure that the database is connected and ready for data retrieval, so make sure that you connect and disconnect at all times.
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This slide contains program code examples to connect and disconnect from the database using HTML forms and PQL code.
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Now that we are connected to our databases, retrieving information is a snap.  Many of your current PQL programs can be easily modified to display information in a web browser.  Often times, this is a simple process of changing WRITE statements to point to the CGI script rather than a file name or the DBMS output window.  To make things even easier, you can insert subroutines in to your current code to create the web output in addition to the paper output.  The bottom line becomes, the reports that you are generating now can easily be made in to dynamic web content that is accessible from any computer at any time.
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This slide contains a program code example to generate a simple HTML output of the first, middle, and last names of all the cases in a database.
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Now that we have begun to build HTML code using our existing PQL programs, we need to lay down one ground rule.  The only rule that you need to remember is that there are no limitations to what you can accomplish with HTML and PQL code !  For those of you who have more knowledge of HTML, you can implement any and all of this knowledge in your PQL code.  JavaScript and Java Applets can be used.  Style sheets and Dynamic HTML can be implemented.  The best part is that your web procfile makes the reuse of this dynamic code quick and easy.  Commonly used JavaScript or Style Sheet references can be stored in one location and can be inserted anywhere in your PQL programs with a simple INCLUDE statement.  This allows you to build powerful HTML functionality outside of your PQL environment and insert the new code at any time.  The possibilities are endless.
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So, with that, let’s take a look at some of the things that I have built using HTML and PQL code.  The slides to follow will show examples from the HeartBase database used at the Indiana Heart Institute.  These are screen captures of the web content that I have built using the SIRWEB interface to our existing SIR database.

This slide shows the main page of the system.  This presents the user with a login to the system.  This login uses an HTML form that calls the SIRWEB CGI.  Once the user inputs their login and password, the information is submitted to a PQL program that verifies the user against the SIR database.  In addition, I have implemented some security features by using a JavaScript that places a cookie on the users system.  This cookie is then checked by each of the following HTML pages.  If the cookie does not exist on the system, the user is redirected to the login screen.  This routine ensures that no users can view data cached in the system if they are not properly logged in to the system.

Notice the use of frames.  Once again, there are no limitations to the HTML functionality.
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This slide is an example of what the user sees when they have been authenticated by the system.  The user is given the opportunity to access patient records by using a medical record number or the name of the patient.  Again, this page uses HTML forms to call the CGI script.  The user has several options when choosing a patient.  I have added functionality to return a list of twenty patient names and record numbers if the user does not know the entire medical record number or name of the patient in question.
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This slide shows an example of information returned once a patient record has been accessed.  The table is built using a PQL program that checks to see what kind of procedures were performed on a patient for each of the admission dates in the database.  Each table cell contains a link that was also built using the PQL program.  These links contain individual calls to the CGI script, and they are formulated to pass all the necessary key fields that will be needed by the underlying PQL programs that retrieve the patient’s data.
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This slide shows the results of accessing detailed procedure information using the links created by the previous page.  Each of these pages contains an HTML form that produces a ‘BACK’ button.  This button will take the user back to the previous page in the web browser’s history list.
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This slide shows what happens when a user logs out of the system.  They are presented with a page that verifies that they have been logged out of the system.  In addition, this page also removes the security cookie from the system so that they can not view previously cached pages without logging back in to the system.

These few screen captures are just a brief demo of the things that I have done with the web interface for the HeartBase system.  And, as you can see, I have tried to follow the ground rules.  In testing with the SIRWEB interface, I have tried to include as much advanced code as I could to make sure that there are no limitations on creating a fresh look and feel to an existing SIR database.
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Now that we have seen just a few of the things that can be done using PQL and HTML, let’s talk about some of the tricks and toys that we can use along the way.  As with any computer system, there can be problems with implementation on different platforms.  I do have a few tricks of the trade to pass on at this point in my SIRWEB development project.
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When writing HTML code, there will always be web browser compatibility issues.  No two browsers are designed the same, and this creates issues with HTML code and how it appears to the user.  My testing with the HeartBase system was done using Microsoft Internet Explorer 5.0 and 5.5.  In my encounters with Internet Explorer 4.0, I noticed that using the ‘&’ character to pass parameters to the CGI in an HTML link can yield unwanted results.  Apparently, IE 4.0 interprets these as control or system characters and will not format the link text correctly.  IE 5.0 and higher provides an option to use the literal string text as ASCII rather than rich text, which prevents this issue from becoming a problem.

I have recently started testing with Netscape Navigator 4.07.  The only thing that I have noticed about Netscape is that it frequently places objects on the screen in different locations than IE 5.5 does.  This creates a problem when trying to make you web pages look good on the screen.  Netscape, however, does not appear to have the link issues that IE 4.0 has.
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In addition to browser issues, we also have to note some of the quirks of HTML in general.  Take HTML frames, for example.  It is imperative that you tell your frames where you want the result of their processing displayed.  If you do not specify a target location for the results, you will end up with unwanted content appearing in a frame.  It is therefore important that you use the TARGET command when using links in a frame.  This tells the frame where to display the next HTML page when a link is clicked.  Never assume a final destination for your results – always specify the location.  Trust me, I know about this one !
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As I stated previously, you can use as much JavaScript as you want for your web content.  This tool of the trade really adds to the functionality and appearance of your web pages.  Not to mention the fact that it is a platform independent language and it is interpreted the same way by all web browsers.  This fact alone makes it one of the most versatile languages for use on the internet today.

If you do use JavaScript in your pages, you will save yourself a lot of time if you store your reusable code in a common place and call it in your programs.  Many JavaScript functions are ported across web pages.  If this is true of your pages, you can save a lot of editing time by placing your common JavaScript functions in your procfiles for easy access.
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This slide shows a brief example of how a common block of JavaScript has been saved in a procfile member and called using one lone of code in a PQL program.  The JavaScript is then inserted in the code at compile and display time.
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There you have it.  What I have shown you here is just a minute piece of the puzzle.  There are no limitations to what you can do with your SIR databases when you harness the power of the internet web browser and the SIRWEB CGI script.

Please feel free to ask me any questions.  If you think of questions at a later date, please feel free to email me at atbauer@stvincent.org and I will be more than happy to answer any or all questions that you may have.  If anyone is interested in sharing code, I will be more than happy to do this as well.  I hope that you have enjoyed this presentation, and I hope that you all begin to make the most of your SIR databases on the internet.  Thank you.

