LABORATORY HANDOUT #6



AIM 

To experience and learn the basic features of the DBMS Microsoft Access.

MOTIVATION

Microsoft Access is a popular DBMS for small applications, but can also be used as a front end to other DBMSs (such as Postgres).

MAIN OBJECTIVES

· Design a set of tables

· work with data types

· work with integrity constraints

· insert / delete / update data

· modify a table’s definition

· Define relationships between tables 

· work with foreign keys and foreign key integrity rules

· Define queries

· experience “query by example”

· Experience how SQL statements can be used together with the visual programming interface

· Define forms

· Define reports

REMARK

Your main source of documentation for this lab is the help system provided by Access.

HINT

Read selectively (the help files), i.e. focus only on the information you need.


CREATE A DATABASE USING THE WIZZARD

This step is aimed only at giving you a “taste” of what Microsoft Access looks like. Create a database from an existing template (use data automatically generated - this will save you a great deal of effort) and try to get use to the environment. You should not spend more than 10 minutes on this task.

Launch Access. You will be presented the window – below-left. Choose Database Wizard. After a few steps the system will allow you to choose the information you want to include in the database – window below-right. In this window check “Yes, include sample data”.  
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Choose the database view and explore the tables, queries, forms and reports defined in the database that you chose. Test what the “Open”, “Design” and “New” buttons do.
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CREATE A NEW DATABASE FROM SCRATCH

Read the following help topics. Within “Creating a Database and Working in the Database Window”, within “Creating, importing and Linking Tables” read:

· “Tables: What they are and how they work”;

· within “Creating Tables”:

· “Create a table”

· “Ways to customise a table”

· “Switch between views of a table”
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Rather than using the database wizard, you will now create a database from scratch. In the opening menu choose “Blank database”. The tasks that you will have to perform are:

1. choose an application (it could be the application you chose for the first coursework or some examples that you have previously used for Postgres);

2. create the set of tables relevant to your application (choose three/four interrelated tables); in the Database window, click the “Tables” tab and then the “New” button; if the interface is not sufficiently clear, refer to the Help system; for each attribute you can define (amongst others) a format, an input mask, a default value and a validation rule; the latter allows you to specify integrity constraints expressions; for further information refer to: 
within “Creating Importing and Linking Tables” go to “Adding fields and choosing data types” (read only the relevant topics; e.g. “What data type should I use for a field in my table?” or “Change a field’s data type”, …)
also refer to “Set or change the primary key” and “Remove the primary key” that is within “Creating Importing and Linking Tables” within “Working with primary key and indexes”.

3. specify the foreign keys;
refer to “Defining Relationships and Setting Referential Integrity Options” within “Creating Importing and Linking Tables”

in order for you to specify foreign keys, choose the “Relationships” button from the toolbar; the following window pops up:
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add (the “Add” button) the tables you want to link; NOTE do not get confused by the name “Relationships”; in this window you do not specify relationships between entities (base tables), but foreign keys between base tables; more specifically, in this window you can only specify one-to-one or one-to-many relationships; in order to specify a many-to-many relationship you will have to do this by creating an extra table that links the two tables via two one to many relationships; 

once the tables are displayed in the “Relationships” window, in order to create a foreign key, click on the primary key of the target table and drag it to the table where this attribute is a foreign key; if the name differs, drag it on the equivalent attribute; note that the names can differ but the corresponding type declarations must be the same; you will have to obtain something like below; for further advice refer to the help system;
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Access supports a set of foreign key rules; define them according to the application at hand; 
in order to define composite keys, press the CTRL key to choose more than one attribute in the target table;
note that, in certain situations, Access places a duplicate table in order to create a new relationship between two tables that are already linked (e.g. “Students” and Students_1” in the above example); this mechanism is also used in the situation of recursive relationships, i.e. when the target and the targeted table are one and the same (e.g. the attribute “friend” in “Students” refers to “Students”);

4. populate your tables; if you have correctly defined the foreign key rules then the order in which you enter values in your tables becomes relevant (i.e. you firstly have to enter a referred tuple and only after it exist in the database the system will allow you to enter the tuples that refer to it)

5. modify the definition of the tables (and of the relationships) you have in your database; experiment to find out what kind of modifications can you perform; are the defined foreign keys of any relevance?

DESIGN A SET OF QUERIES FOR YOUR DATABASE

Choose the “Query” tab in the Database window, then “New”, then “Design View”. From the initial “Show table” window, choose the tables you want to base your query on. These tables will be displayed in the top half of the Query window, similarly to the diagram below.
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Drag the attributes / fields you want in your query in the Query Design Form (the bottom half of the Query window). In the criteria row you will specify the selection conditions (these are the conditions that you would normally put in the WHERE  clause, in an SQL statement). Experiment with different types of queries. How do you design a query based on a join? How is the join condition specified? What about conditional expressions that involve more than one attribute? For this you will have to modify/amend the SQL statement generated by the Query Design Window. In order to do this, go to “View” (main menu) and select “SQL view”. Now, you are on solid grounds - you know how to state queries in SQL from working with Postgres. Experiment.

USE SQL STATEMENTS 

in the help system choose the “Index” tab. Type “SQL” and press Enter. Scroll down to “SQL statements” within “”SQL queries”. Double click. In the “Topic found” window select “Work with SQL in queries, forms, …”. Choose this topic and read about it. Exercise.
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FORMS AND REPORTS

Use the help system to find out about forms and reports. Explore these two topics; they will be useful for your second coursework: you could build a nice front-end to your Postgres Database using Access.


This lab is substantially based on the help system provided by Access. Use it accordingly. Try to keep focus and do not get lost in all the details provided in the help system. Choose the “Contents”, “Index” or “Find” tab or the “F1” key according to the specific question you have in mind.

Don’t forget to use your logbook!


On completion of this lab you would have experienced and got basic skills in another DBMS, namely Microsoft Access. Probably, you are impressed (well, you should) with the nice front-end offered, that can make many jobs much easier. However, this procedure to data definition and entry is more prone to errors, in particular for the inexperienced (and eager) user. One of the reasons is that the system allows a quick development of a database which, due to the use of defaults, may lead to important issues being missed out by the user. This is why you had to learn SQL first. Moreover, some complex SQL statements cannot be developed only by using the visual programming front end (e.g. complex queries). 

For small applications Access is suitable and recommended. For more complex applications, a more powerful DBMS (note that a powerful DBMS does not mean a nice front-end!) should be used (such as Ingres, Oracle or Postgres).

In order to get a better understanding of some major differences between Access and Postgres, refer to the topic “Sharing and Administering a Database” in Access’s help system. Compare with what you know about Postgres.

In a future lab you will get to link Access as a front-end to Postgres. 
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