Front-end / Back-end Database Systems
Client-Server Applications

A database system can be broken into a front-end - containing the interface elements such as forms, reports, data access pages, etc. and a back-end - containing the data tables.
Separating the data from the front end makes it possible to update the database interface without disturbing existing data.  It also enables you to place the back end on a server computer and have several separate front ends on individual workstations.  This can improve performance and also allows for customized front ends for different users.

A client-server application is divided into a client component, and a server component.  The client component contains interface objects that the end user works with that requests the data.  The server component stores the data and the programs that perform data manipulation.  The server component is usually stored on a central computer that is networked to the computers that store the client components.  The server is used for high-powered data processing and storage of massive amounts of data.

So a front-end/back-end database isn’t exactly the same thing as a client-server application.  But it is close.  The front-end is essentially the same.  But for a true client-server database, a substantial amount of processing needs to be done on the server.  This could include things such as creating a set off results from a complex query to send back to the client.

Programs such as MS Access and Visual Basic are often used to create the client application that will request data from the server-side database.  

Some DBMS such as Oracle are designed to be a network DBMS and so these are used for client-server applications.  Other DBMS such as Access are designed to be used as a stand-alone system.  However, Access can also be used as a front-end rather than just as a stand-alone system.  Likewise, Oracle can be run on a microcomputer as a stand-alone system.  So you see that the lines can blur.

In CS 150A we will be using Access as the front end and SQL Server as the back end.  (Both are Microsoft products.)  
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Consider the situation using Access as a stand-alone system
When we are working with a regular Access file on a single computer, we do not have a client/server situation.  The Access program is stored on the one computer and all of the components of the database are stored within a single file (with a file extension of .mdb) on that one computer.  (You can think of this as having the client and the server all together in the same place.)The file is called a database file. (This is somewhat misleading because strictly speaking, a database file would just have the structures and tables in it.) We can copy that file to another computer that has the Access program installed and the database should run without problems.
Consider the situation of a client/server

When we start using Access projects (as the front end/client side) with SQL Server (as the back end/server side), we have a different situation. We are in a client/server situation and have to understand where the various client components and server components are stored. (Note: The terms client and server sometimes refer to hardware.  People talk about buying a server computer; however, the term server can also refer to software. SQLServer is server software.)
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Client side

The Access project file (stored in a file with file extension .adp)
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*The log file contains the transactions so that the database can be restored in case of corruption.  We will not be dealing with it in this class.
Consider a simple business installation
 – a situation where the client and server are on different computers.
A common business situation would have a separate computer as the server, which stores the MSDE/SQLServer program, the tables and the views.  Users at their individual computers would be connected to that server.  The users’ computers would have the client software and all of the forms and reports that they need.  So individual users can have customized front ends.  

This meets a business's data needs since a business would be very concerned about the safety of their data (the tables). The business could devote additional resources to provide security and backup for the tables and not rely on each user taking care of this.  Additionally, each user could have their own customized forms and reports.
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Consider the Situation for running the client and the server on a single machine

This is the situation for the computer that we use in the classroom and the computers in the ICL1 - and probably your computer at home if you have installed the MSDE program.  Since there is a single computer, it has to act as both the server computer and the client computer. The separation happens inside the same computer.  But we can logically think of it as two different machines.
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The MSDE (SQLServer) program is installed on the server side of the computer. 

The Access program is installed on the client side of the same computer. 

The Access project file (*.adp) is on the client side.  

The tables that you upsize or otherwise create are on the server side. (This is why, if the SQLServer engine is not running or your project is not connected to the data on the server, you can’t get to the tables.)

The views are stored on the server side.  (This is why you must always save the view with a name before you can run it. Objects which are stored on the server have to have a name so that they can be retrieved by name.)

The forms and reports are stored on the client.  (These objects are part of the Access project file.)

Consider the situation in the ICL1
Each individual workstation in the ICL1 functions as the single machine model that we use in the classroom. The MSDE program and your tables and views are stored on the server side of that computer; your Access project with any forms and reports are stored on the client side of the same machine. 
In the ICL1 the workstations are designed to basically reload all software when a workstation is turned off and then turned back on. This is because as students try out a lot of different programs and techniques they occasionally corrupt the software installed on a computer. One of the goals of the ICL1 is to be able to very quickly, with low personnel costs, get a workstation back in service after a student has accidentally "messed" it up. 

Now, if you consider this from a business model, it does not make any sense because it would be a disaster to have your tables removed every time the computer is restarted.  But the ICL1 has different needs than a business which is why it is set up this way.  The important thing for you to consider is that everything that is stored on an individual workstation is removed every time the workstation is turned off! So how are you going to save your work?
Rule 1:  Store your Access Projects in your file space in your student account on the F: drive. 

Rule 2: Recreate your tables each time that you log into a workstation. The original Access .mdb files will be on the Web page - so you can always get to them; or you can save them in your account on the F: drive. The Upsizing Wizard works quickly so that is not really a big issue.

Rule 3:  To save the views for each assignment, create a Word document for it and store that on your F: drive space.  As you create a view and test it, copy the view's SQL into the Word document for the assignment. You have to do this anyway - so it is not a big deal to do this for each view.  This way you can easily recreate the view on the server whenever you need to work on it.
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