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Lesson 2 - Designing the application - tables, fields, data types, properties
The "Video Store" 


To illustrate how to use Access in a commercial application we'll use a business that almost everyone is somewhat familiar with: the local video rental store.

Let's say that the store, Mike's Video, is going to open for business in a few weeks and the owner, Mike, wants to have a database application ready to go for opening day.

You, the Analyst, will sit down with Mike and you will question him on what he wants to get from the computer application. Then you will draw the plans for the application, which we call the model, and you will check with him again to make sure you haven't forgotten anything. Only then will you actually start to write the application in Access.


Defining the application 


Why does Mike want a database in the first place?

There are actually two main reasons.

1. This is rather obvious: he is going to be renting thousands of movies to thousands of customers. There has to be a system in place to track who has what movie, when it was rented, when it was returned, if it was late, if it was lost, who to call to get it back, etc.

2. To succeed in business you have to analyze your business: Who are your customers - men? women? old? young? What are they renting? What's selling and what isn't? What do you have on the shelves that is gathering dust? What are they asking for?

So, a well-designed database application will meet both those requirements. It will do the routine sales management and, it will allow the user to do all the sales analysis he needs to do to make the business prosper.

You have to keep both of those basic needs in mind when you work on the design.

Commercial requirements design 


This is the part where we identify what has to be done to make the application perform all the commercial functions it has to have.

First, a word of warning: Since you're just beginning with this, we'll keep the exercice simple. We know that there are many functions that you can do in the video store: rent DVDs, rent VHS movies, rent games, buy previously-viewed movies, buy popcorn, chips and cola, rent machines, etc. We won't cover all of those. Which is what you should be doing when you do it for real: design the core application and get it working then, add other functions to it. 
Our core application is to track the rentals of movies, DVDs and games. We'll leave the popcorn and Pepsi for another session.

The first thing you will discover is that there are 2 entities that you are working with. An entity is something you keep data on, an object that acts on other objects.

In this application they are: Customers and Movies. We'll use the term "Movies" to describe our products even if they are DVDs or games or whatever.

Now, take out your pencil and paper and make a list of all the data, we call them fields, that you have to keep for each entity. You should get something like this:
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Why do you need the customer's DOB? If you want to analyze your sales by age you have to have it. Also, maybe you'll want to send your best customers a card on their birthday. It would be a nice touch!

Same with sex. You need it to analyze by gender and maybe orient your publicity towards certain target groups.

This assumes that you can get the information. 

When you ask the customer originally to fill-in a membership form you will ask for that information. If the customer refuses to give it, that's OK. You don't make a federal case out of it. But 95% of people will give you what you ask for on the form.

For the movies, you keep what might be important if it's not too much trouble to obtain it. 

Maybe customers will want to know what movies starring "Tom Cruise" you have. Or Spielberg movies. Maybe there is a Film Studies program at a college nearby and they will want to know which Hitchcock movies from the 1960s you carry. 

The idea of Sales Analysis is that if you know your customers, you know their needs and you give them what they want, they'll come back as customers. The more customers you have, the more money you make. Simple, isn't it!

So, the database is designed to store as much description of the customer and of the product as possible. We can then use that information to build customer profiles and to track daily or weekly or monthly sales and identify patterns. As soon as something is starting to go off-track, the manager can take corrective action.

This is just the beginning in your career path to bigger and better databases.

Right now on the market there are databases containing many terabytes of information (a terabyte = 1,000 gigs). There are applications called Data warehousing and Data mining that dig through those mountains of data looking for shopping trends, customer buying patterns, etc. This is going to be BIG!



Technical requirements design 


Now we look at what we should put in so that the application works as smoothly as possible with the computer - speed, error-checking, flexibility for future growth, standard design practices.




Here are the things that you have to identify:

1. The primary key for each table: the field that will identify each individual in a unique way. Customers: First name? No - there are thousands with the same First name. Same with Last Name. And City, and State, etc. Phone number might be a candidate but, you may have 2 memberships in one family with the same phone.

So we'll create a new field. We'll assign a unique ID to each customer when he registers. Since the ID doesn't have to be anything in particular we'll make it autonumber, meaning that the first customer will automatically get ID=1, the second will be ID=2, etc.

Then we do the same for Movies.

The prime directive for database design: Every table must have a primary key.
2. Lists: any field that contains a limited list of items. Obviously not First name or Last name. But State contains a list of 50 items. 

Identifying it as a List will help us down the line. It will avoid errors: with a list you select from the list instead of keying-in the state; if you want Maine, you select "ME" and you don't risk entering "MA" by mistake. 

And, if items are added to the list, it can be done easily. That probably won't happen too often with State (maybe Canada, eh!) but it will be more frequent with other fields.

Other List fields will include: Sex, Credit card name, Movie Category, Rating, Language.

The rule is: any field that can be a list, should be.
3. Default values: the most common value for a field. If you know that 70% of customers are from Springfield, make the default for City = "Springfield". When you come to enter City for the customer, 70% of the time you will just do Enter to accept the default value. It helps cut down on mistakes.

4. Naming convention: a standard format for field names in your application. For example, I use the first letter of the table name as a prefix for field name: c_custID for customer ID, c_Fname for customer first name. 

The reason is that eventually, when you get into many tables, you will run into duplicate field names. If you create a Supplier table, the Supplier may also have a First name. When you program the application it will be a lot easier if you can tell one from another at a glance: c_Fname will be Customer_First_name and s_Fname will be Supplier_First_name. 

Here, all Customers fields start with c_ and all Movies fields start with m_. 

Lesson 3 : Creating the database
	For more information and special deals related to any of the issues on this page, place your cursor over the double-underlined links. 
All information supplied by Kontera.com.


The new "MikeVideo" database 



To your keyboards. START ACCESS!

Do you want to open an existing database or create a new one. If this is your first session, you want to create a new database. 

And, because you want to learn something from the ground up, you won't use the wizards, pages and projects which are the database-creation templates. 

Once you've mastered the concept, then you can use the shortcuts and let Access guide you through the process.
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And again, to make it interesting, just choose General Database.
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Choose a name for the database and store it in a folder.

In Access, a database, no matter how many tables or forms or reports it contains, is stored in a single file. That file has the extension: .mdb (for Microsoft database). When you want to move or copy or delete the database, all you have to do is work with the one file.
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So far, you have an empty database.

The first object you create to define the database is the table.

A table is the description of an entity. It is used to store the data. When you create the table you first describe its structure. 

A table in Access is sort of like a spreadsheet in Excel: it consists of rows and columns. Only, it is more organized than a spreadsheet and that organization will later allow you to retrieve the data in all kinds of ways.
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The design view of the table is meant to define the structure.

You name all the columns (in technical jargon they would be called attributes of the entity). Remember to use the prefix for the table, in this case c_ because it's the Customers table.
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Then, choose a Data Type for each column.

The Data Type defines what kind of data will be contained: text, numbers, URL, dates, etc. This lets the system know how much memory to reserve and also, what you are allowed to do to the data. For example, if you specify that a column is a "Number" type, you won't be allowed to put "XYZ" in it.

To see the data types available, click on the Data Type column and do F1 (the Help function). Here's what you should get:

[image: image7.png]DataType Property
See Also Applies To

You can use the DataType property to specify the type of data stored in a table field. Each field can store
data consisting of only a single data type.

Setting
The DataType property uses the following settings.

Setting Type of data size

Text (Default) Text or combinations of text and  Up to 255 characters or the length
numbers, as well as numbers that don't  set by the FieldSize praperty,
require calculations, such as phone whichever is less, Microsoft Access
numbers. does not reserve space for unused

portions of a text field

Mema Lengthy text or combinations of text and  Up to 65,535 characters. (If the

numbers. Memo fisld is manipulated through

DAO and only text and numbers
[not binary data] wil be stored in
it, then the size of the Memo fisld
is limited by the size of the

database.)
Number Numeric data used in mathematical 1,2,4, or 8 bytes (16 bytes if the
calculations. For mare information on how  FieldSize praperty is set ta
to set the specific Humber type, see the  Replication D).
Fieldsize property topic.
Date/Time Date and time values for the years 100 8 bytes
through 9995
Curreney Currency values and numeric data used in 8 bytes
mathematical calculations invalving data
with one to four decimal places. Accurate
to 15 digits on the left side of the decimal
separator and to 4 digits on the right side.
Autaliumber A unique sequential (incremented by 1) 4 bytes (16 bytes if the FieldSize
number or random number assigned by property is set to Replication ID)

Micrasaft Access whenever a new record is
added to a table. Autahumber fields can't
be updated. For mare information, see the
NewValues property topic.





 INCLUDEPICTURE "http://www.profsr.com/images/acc0308.gif" \* MERGEFORMATINET [image: image8.png]Yes/No

OLE Object

Hyperlink

Lookup Wizard

“Yes and Na values and fields that contain
anly ane of twa values (Yes/No,
Trus/False, or On/off)

An object (such as 3 Microsoft Excel
spreadshest, a icrosoft Word document,
araphics, sounds, or other binary data)
linked to or embedded in a Microsaft
Access table.

Text ar combinations of text and numbers
stored as text and used as a hyperlink
sddress. A hyperlink address can have up
to three parts:

text to dispiay — the text that appears in a
field or cantral

sdaress — the path to a file (UNC path) or
page (URL).

subaddress — a location within the file or

page

screentip — the text displayed as a taaltip,

The easiest way to insert a hyperlink
address in a field or cantral is to click
Hyperlink on the Insert menu,

For mars information, see Type
hyperiink address in Form view or
Datasheet view.

Creates a field that allows you to chaase a
value from anather table or from a list of
values by using a list box or combo box.
Clicking this option starts the Lookup
Wizard, which creates a Lookup field. After
you complete the wizard, Microsoft Access
sets the data type based on the valuss
selected in the wizard

1 bit.

Up to 1 gigabyte (limited by
available disk space)

Each part of the three parts of a
Hyperlink data type can contain up
ta 2048 characters.

The same size as the primary key
field used to perform the lookup,
typically 4 bytes.






And here are the basic rules on how to use them:

· When you define a primary key field and it doesn't matter what the format is, use AutoNumber. If the identifier is formatted, like A9-1234, use Text.

· When the data is a date of any kind, Date of birth, Date hired, Invoice date, etc., you have to use the Date/Time data type.

· Most fields will be Text. Even a phone number (it contains a dash), or department number that happens to be 101. 

· Use Number only for fields that will be used in calculations (+ - * / ) like quantities or salaries. If it does not have to be calculated, use Text. Even if the Department_number is 101, define it as text: it's not the number one hundred and one, it's the characters "1""0""1". Believe me, it will make your life easier.

· Use Memo when the Text field may be too big. If you are doing a Patients table for a Doctor, the Diagnosis field should be Memo.

· Whenever a field has only a yes/no answer, use the Yes/No type. For example: Paid?, Member?, Active?

	Before starting to enter data, you should define the data formats in the Windows Control Panel.

Access gets its formatting information from Windows. 

If you want dates to automatically display as YYYY-MM-DD, as you should, you set that property in Windows.

The same for currency and number formats. Different countries have different ways of displaying those types so, you set them for your country in the Windows environment.




The Properties at the bottom will usually be acceptable for the data type you selected.

But, to simplify things later there is one property you should indicate: Caption. 

The Caption is the name that will show for the column on forms and reports and so on. If there is no caption, the Field Name is used. So, if you want forms to show "Customer ID" instead of c_custID, define the caption.




Now, complete the Table, as defined in the model from Lesson 2, adding all the fields required.

Before you save the Table, make sure the Primary key is identified. To do that, click on the grey button to the left of c_CustID and that should select the whole row. Then click on the key in the toolbar. That should put a little key symbol on the grey button, identifying that field as the Primary key.

Save the table and, if this is the first Save, it will ask you to name it (don't keep Table1 as a name!).
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Finally, repeat the whole process with the Movies table and you will be well on your way. 





Next week: Linking Tables together through Relationships. See you then!
LESSON : 4 Creating relationships
identifying the tables 


After Lesson 3, these are the tables you should have.
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Note that there are several fields in both tables that refer to Links to other table. The reason for that is that Relationships are very powerful in database design.

Let's look at the case of credit cards in the Customer table.

If you have to keep a record of the customer's credit card name, number and expiry date you will create 3 fields in the table. Obviously, card number and date will be individual but, you may have 2,000 customers with Visa. When you enter the customer's record you could just type "Visa" for the card name. But what if the person keying the data keys "Viza" instead, or " Visa", or "Vissa", or ...... If, later on you have to have a list of all customers with a "Visa" card, all those entered incorrectly won't show-up.

And what if Visa decided to change its name to VizaCard? You would have to go through the records and change 2,000 customers.

The solution to those problems is: don't key the card name into the record, select the name from a list, and the list will come from another table.

In this case, we create a CreditCard table and it will contain only a list of credit cards that we will accept. 

The customer record won't actually contain the credit card name, it will contain a pointer to the CreditCard table. If ever a card company changes its name, we only need to change the name in the CreditCard table and all customers who point to that name will automatically be changed.
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Relationships and data types
One crucial point you have to keep in mind when describing relationships: the link is always from the primary key of one table to a field in another table. The primary key can be any type field - in CreditCards it's a Text(50) field. The other end of the relationship must contain a field of the same type and size. So, in the Customers table, c_CardName must also be a Text(50) field.

In the other tables we'll look at in a minute, the primary key is defined as an AutoNumber field. AutoNumber is not a type, it's a function. The data type is Number and the Length is Long integer. In those relationships the other end of the link must also be defined as a Number field.

In all relationships involving an AutoNumber, the other field must be a Number. In the Language table l_No is AutoNumber so, m_Language in Movies is Number Long integer.

A common mistake is to try to link two AutoNumber fields together.






The CreditCard table doesn't have to be complicated, as you can see:
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To create the Relationship, hit the Relationships button on the toolbar:
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	Referential integrity: this is important; it means that you can't enter a credit card that is not in the CreditCard table; this keeps the data honest; you almost always want to do this.

Cascade update: if a card name changes, all customer records will be updated automatically to reflect the change; that's OK - usually you want this to happen.

Cascade delete: if you delete a credit card name from the CreditCard table, all customer records holding that card will be deleted; you don't want that to happen; don't check this box.
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Now, apply the same idea to the Movies table.

The fields: Category, Rating, Language, Format can all be stored in other tables and linked to Movies.

The same principles will apply. If you add a new category, you add it only once to the Categories table. If a category name changes, you change it once, in the Categories table.

The only difference in those tables is that we've given each item in the list a number: 1 = Action, 2 = Romance, etc. The list will still work the same as the CreditCard table.

For example, the Language table:
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Here's what you will eventually get when all the tables and relationships are set-up. Don't worry about all the extra tables, we'll get to those in the following lessons.
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LESSON: 5 Entering data
Working with the data grid 
When you have a large quantity of data to input, the data grid is not a bad way to go.

You normally won't use this technique for day-to-day operations - we will create forms for that - but it is useful at startup.

You will have to modify some of the properties of the fields in the table to make the best use of all the functions. It is recommended to test the changes on a few entries at first.

You get the data grid when you click Open on a Table in the Database window.
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The data grid acts like a spreadsheet. For people used to working with Excel it should look quite familiar. Even the tools used to manipulate the data are similar to those used for the spreadsheet. 
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Ensuring the accuracy of data
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Default values and Validation are very important. They ensure that the information that gets into the database is as exact as possible.

If there is a field where you see you will enter the same data more than 50% of the time, use a Default. It will display automatically and you only have to tab over it to accept it. If you have to change it, you just enter a new value over the default. 

A Validation rule is a check on the accuracy of the input. Sex can only be "M" or "F", for example. If a field had to be less tha 100 you would code the validation rule as: < 100. 

If the operator makes a mistake on a validated field and there is no Validation text, chances are the system will display a weird error message ("You commited a fatal error! You will die!" can be somewhat intimidating.) The validation text is your way of telling the operator what he should have done.
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Choosing the input from a list is a lot more exact than keying it.

The table containing the list should already have been created. Just select the table.
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If the table for the list contains more than one column (Language, for example), Column count will be 2 and Bound column will be 1. Bound column is the position of the column that will be saved in "Movies". The list will show "Language number" and "Language" but it is column 1, Language number that is saved.
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LESSON:6 Creating a data entry Form

Working with the AutoForm Wizard 



In the previous lesson we used the data grid to get information into the tables. Although useful in some situations, it is not very practical for day-to-day operations because it is not a format that non-programming types are comfortable with.

Everybody is familiar with forms. So, to display information from the tables or to input data into the tables we'll create a form for every table in the database.

We'll do the Customers form first and then, all the other tables can be done the same way.

There are several ways to create forms. It is possible to do it from scrtach but that is rarely necessary.

The easiest is to use the Wizard to get the basic design and then customize it.
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As soon as I have the form created, before I go further, I will Save and Name the form. There is no problem in giving the form the same name as the table - in fact it is usually easier to associate the two objects when they have the same name. Access keeps all the objects separate so in fact there will not be a conflict if I have a Customers table and a corresponding Customers form.
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Now I can customize the form.

All the objects on the form, the boxes, lists, titles are called controls. 

Controls can be changed, moved around, resized, colored, etc. You can select several controls at once using the standard Windows methods: shift-click, control-click and change all the ones that are selected using the Edit toolbar.

If you have to go to the properties of the controls, you open the Properties window with a Right-click on the control.
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As you do the changes, take a look at the results frequently and adjust the form accordingly.

Every time you go to Form mode, do a Save at the same time.
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Once the layout is complete there is one last, very important task to do.

It is called the Tab order. It is the order in which the cursor moves when you hit the <Tab> key on the keyboard.

When the form is first created, the Tab order will follow the order of the controls on the form. But as you move the controls around, the Tab order does not change. So, if you move a control from the end of the form to the beginning, it will still be last in the Tab order.

Usually, the user will navigate through the form using the <Tab> key. People don't work with the mouse to go from field to field on a form. If the cursor jumps from First name to Address to Last name, etc when you hit <Tab>, you will soon get very frustrated.

It is very important to make sure that the Tab order follows the order of the controls.
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To do other operations on the form, use the appropriate button in the toolbar.

You can delete an existing customer or add a new one.
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In the case where you have 5,000 customers and you have to find the record for a particular one, do a Find operation using the toolbar.


[image: image46.png]2]

Fle Edt View Insert Format Records Took Window Help

¥-HERY i@ RN xR | a-| b
< [ rahoms e = u AR
£ =lolx]|
»
[ To Find a Last name,
CUSTOMERS place cursor in Last
name field, hit Find
Custoner o
— u
st name Lastrame
[ioan it
dee
[2]x]
| e |

Find what:  [sm «\ =1 [[Endfiex ]
concel

Find Last name beginning with sm

LookIn Last name. M B

Match: [Start of Feid | More >>

e
=







Now, create a form for the Movies table using the same technique.

LESSON 7: Creating simple Queries
Finding answers to questions 



Now, let's say we've created the Movies table and, using the appropriate Form, we've input the movies that we carry. 

Hopefully we have thousands of entries in that table to give our customers the greatest choice possible.

And, if you look at the example below you will note that we usually have several copies of each movie in stock. Each VHS tape or DVD carries a different item number but the rest of the information has simply been copied and pasted from one to the other.
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We'll use the Movies table to look at Queries.

A query is a question, a search, an interrogation. In Access it is an object of the database. A query is a stored question. Not the answer, mind you, just the question.

If a customer comes in and wants to know what we have starring Tom Cruise or directed by Spielberg or released in 1995, all those are queries. As long as the information is stored in the database we can get it.

We will also have queries that are repeated all the time and we will have to take care of those also:
"What were the sales figures for last month, for last year?"
"How many customers do we have and what is their average age? Are there more men or women?" 
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The simplest query would return a list of a whole table. But we rarely need to see all the columns in a table.

The first thing we do when designing a query is to determine what columns or fields we want to see. Usually just enough to describe each record that will display.

"Show me all the directors we have."
I could show just the director's name but that wouldn't be all that useful. I decide that I'll also show the name of the movie and the year it was made.
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The example above brings up an interesting problem - if I have 25 copies of a movie by a director, whenever I use a query on director, or star, or title for that matter, the same movie will come up 25 times. What I actually meant was: show me all the unique movies by a director, not the tapes or DVD's.

There is a simple way to correct that and that's to use the Properties of the Query, as shown below:
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I can now save the Query so that if the question ever comes up again I only have to go to the Query objects and open the query that I had saved.

I'll give it a name that will remind me of what it does, not just Query1.

Just to remind you again: the query results are not saved here. Only the structure of the query is saved. If we add a bunch of new movies before we run the query again, all those movies, if they apply, will show up next time.
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Specifying criteria 


You may have noticed in all the pics above that the title bar always refers to "Select Query". That means that we are selecting something. In fact, we usually select some records from the table. We rarely have to see all the movies, or all the customers.

To select some records we will use the Criteria line in the query to specify a condition for a record to be included in the result.

For example: Show me all Tom Cruise movies in stock. Note: in all these I will use the Unique Values property so that I don't get 4 or 5 repetitions of the same movie.
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To define criteria we use comparison operators. These are the signs most people are familiar with from programming, and there are a few new ones.

	= 
	equal 

	> 
	greater than 

	< 
	less than 

	>= 
	greater or equal 

	<= 
	less or equal 

	< > 
	not equal 

	not 
	reverse condition 

	like 
	      

	between 
	      





Examples:

All movies with a value of $25 or more.
m_Cost >= 25

All movies produced before 1990.
m_YearProduced < "1990"

All movies released after 1995.
m_VideoRelease > #1995-12-31#

Access is very flexible. However you should get into the habit of using punctuation correctly.
Usually, text fields, or strings, are enclosed in quotes: "Tom Cruise", dates are enclosed in number signs: #2000-01-01# and numbers are enclosed in nothing.

The between operator is used like it's pronounced:
m_YearProduced between 1960 and 1970
it is inclusive in that 1960 and 1970 both appear in the result

The like operator is very useful and is used extensively when working with text fields.
It is used in combination with the * , the wildcard character.

Show all stars with a name beginning with Tom.
m_Star like "Tom*"
* stands for "any string", so that the question becomes "Tom followed by something"

Show all movie titles containing the word "wind".
m_Title like "*wind*"
m_Title is "any string, wind, any string"
Of course this will return "Gone with the Wind" along with any title containing "window" or "winding", etc.

Show all movies starring somebody not named Tom.
m_Star not like "tom*"


If there are criteria in 2 columns, both have to be true. This is an AND condition.

What movies have Spielberg and Tom Hanks done together?
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To get an OR condition, use the OR line after criteria.

Show movies starring Vivien Leigh or Tom Cruise.
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LESSSON: 8 More complex Queries
	Working with dates 



Whenever you develop a commercial application, there is absolutely no way that you can get by without using date fields. The Video application has Movie Rental date, Return date, Date-of-birth, Report dates. The Dating Service has dates for dates. The Credit card has an Expiry date. There are Birth dates, Hire dates, Delivery dates, Order dates, and so on, and so on ....

In ancient times, like 20 years ago, dates were stored as strings and we all remember what that brought about in 1999. Now all DBMSs handle dates in a Date/Time format, which makes our lives a lot simpler, but we have to be aware of the particular properties of Date formats.

Before we begin writing queries there is an aside we must make about formatting.

Access is a Microsoft product, obviously. As with all Microsoft products it works closely with Windows, obviously. When it comes to formatting for different countries Access gets its information from the Windows Control panel. 

The Windows default values are basically American. But, if you live in France for example, the standard date format is dd-mm-yy and not mm-dd-yy as you are used to. And some countries use the comma as a decimal separator and put the currency sign to the right of the amount and so on.

Therefore, before starting with Access you should go to the Control panel ---> Regional settings and adjust all the settings for your particular situation.

To avoid confusion with dates I preach and preach to all who will hear that you should automatically adopt the ANSI standard for dates and that is: yyyy-mm-dd. For example, January 1st 2003 should always be input into Access as: 2003-01-01.
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In Access, a date or time constant should be identified with # ... #, as in:
... [m_videorelease] = #2001-01-01#;


To begin with, know that you can do some calculations with dates as you do with numbers. 

#2003-01-31# - #2003-01-01# will return 30, the number of days between the 2 dates.

#2003-01-01# + 3 will return #2001-01-04# because a numeric constant is always taken to mean days.

When using the comparison operators, > #date1# is taken to mean later than or after and < #date1# is taken to mean earlier than or before.

The smallest date value refers to the earliest or oldest date. The person with the smallest date-of-birth is the oldest. This sometimes comes-in handy because you can sort people by age without having to actually calculate age: to get a list in ascending age order, sort on date-of-birth descending.

In the criteria BETWEEN #date1# AND #date2# sets a date between date1 and date2, inclusive.

To work with date fields we'll use the Date and Time functions that Access supplies. There are dozens of built-in functions that will allow us to manipulate dates and times in just about any way that you can imagine. 

The function that will probably be used more than any other: Now( ) returns the current date from the system clock. 

In Access and SQL, one of the most useful functions is called: DateDiff( ) 

DateDiff('interval', #date1#, #date2#) returns the time difference between date1 and date2, expressed in interval units which could be: days, months, years, weeks or hours.

The interval is specified as: 'd' for days, 'w' for weeks, 'm' for months and 'yyyy' for years.

For example:

Datediff('d', #2003-01-01#, now()) returns the number of days between January 1st, 2003 and today.

Datediff('m', p_StartDate, p_EndDate) returns the number of months between start date and end date, in this case, for a project.

If the result displays too many numbers after the decimal, use the ROUND(number, digits) function to display the number rounded to 'digits' positions after the decimal: 
ROUND(Datediff('m', p_StartDate, p_EndDate), 2).


In theory, Datediff('yyyy', c_BirthDate, now()) returns the customer's age, expressed in years. In practice however, you will find that it works or doesn't work depending on whether the person has had his birthday yet this year or not. Usually it doesn'y work very well.

To calculate the exact age, the following formula is quite accurate. There may be a small variation of a day or so once in a while.

INT(Datediff('d', c_BirthDate, now())/365.25)

Calculate the number of days between birth and now and divide by the exact number of days in a year, which, as you know, is 365.25 and not 365. That takes leap years into account. 

The Integer function, INT( ) , truncates the result so that 25.9 becomes 25, for example; the person is 25 years old until the day she turns 26; after the age of 5, you rarely hear people say that they are 25 and a half years old.





Queries that calculate


In the previous lesson we created several queries to get information from a table. But we always selected columns that had already been defined in the table.

We can also define a query that will do other calculations using data from the table.

As we saw in the previous section, we can calculate age if we know date-of-birth, as in the following example:
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As you can see, to put calculations into a query:

Pick an empty column

Define a heading - a name followed by a colon - for example, Age:

When you use a column name in the calculation, it must be enclosed in square brackets as, [c_DOB]

All functions have parentheses - make sure all parentheses are balanced, especially if you use several functions


Obviously you can do more than calculate age with queries. Eventually you will use the technique to calculate sales amounts, stock quantities, etc.

For example, if you have a Sales table with a s_Quantity column and a s_Amount column, you would do:
LineTotal: [s_Quantity] * [s_Amount]

One of the frequent uses of this is to do concatenation, that is, stick two strings together.

For example, instead of having Last name and First name in separate boxes on a form, I want to see First name and Last name together. 

To get that I have to put it into a query:
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Update and Delete queries 


90% of the time when you use a query it will be a Select query - one that displays information.

Once in a while you will have to do maintenance operations on the tables: change a group of prices, delete all obsolete items, etc. For those operations you use a different type of query called: an action query.

We'll look at two: the Update and the Delete.

First, create a new query and specify the table that will be affected, same as the Select query.

Then, choose the Query type from the toolbar.
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For the Update query, specify the operation on the update line: what you want to change and the criteria: which records will be changed.
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For the Delete query, all you have to specify is the Criteria. 

You cannot ask to delete certain columns in certain records; you can only delete entire records.

After choosing Delete query, specify the Criteria to delete records:
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LESSON 9: Creating a Master/Detail Form for transactions

Transaction processing 



So far we've created several tables, forms and queries. We've input data into the tables and displayed it in several ways. All the work we've done so far has been what we call maintenance. You must be able to add, change and delete all the data that you have in the tables. 

Now we come to the money-making part of the operation. We will look at transaction processing. A transaction is recorded when money is exchanged for goods or services. In our business it happens when a customer rents a movie.

Before getting into the details, let's look at what we want to accomplish. When a customer rents one or more movies, we want to record the transaction in an Invoice form that will look something like this:
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For future reference note that that type of form will occur in all kinds of situations: invoices, customer orders, work requisitions, purchase orders, expense reports, timesheets and on and on ... 

There is probably not a single business application that doesn't use several of these types of forms.

Without going into all the theory behind it, in relational databases, of which Access is one, there is a standard table structure that is used to record this type of transaction. It's called Master/Detail.

What happens is that you use one table, the Master, to record the general part of the transaction: the transaction number, the customer ID, the date, shipping information, etc.

The other table, the Detail, will hold the particulars of each line in the transaction: the item number, the quantity, the price, etc.

The actual structure of the tables will vary slightly depending on the application. In our case, for example, if a customer rents 5 movies the "Out" date and time is the same for all the movies but the return date and time may be different for each: some may be 1-day rentals and others 7-day. So, we keep the Out date in Master but the Return date is in Detail. And we don't have a quantity since there is always only one of each movie.

[image: image70.png]


[image: image71.png]



Now, if you take another look at the tables you should have in the database it should start to become clear.
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A few points to note when building the tables:

· td_number and tm_number contain the same value since they keep the details with the master; since tm_number is AutoNumber, td_number must be Number, Long integer.

· If a transaction consists of 5 movies there will be 5 lines in Detail with the same td_number; that can't happen with a primary key. Therefore, we create a concatenated key: the primary key is: (the transaction number + the movie number) and that is always unique. However, the individual parts of the key are not unique. If there are 5 movies in a transaction, the same td_number will appear 5 times. And the same movie can be rented many times by many customers. It's important to make sure that the Duplicates OK property appears, especially when you've played with the keys several times, turning them on and off. To create a concatenated key, select both lines with ctrl-click before you hit the key symbol.

· All the other linked columns, customer_id, employee_id, movie_number must respect the relationship rules we saw in a previous lesson.

One of the things that hasn't been mentionned so far and that you should do at this point, if you haven't already, is to look at the Northstar database.

The Northstar application comes with Access. It is the standard demo for relational database construction. You should normally find it in the folders where you installed Access.

Northstar is a wholesaler. Therefore it has all the standard tables and forms we've been talking about here: Master/Detail, customer order, invoice, etc. Take the time to study the application and to compare it with what you want to do with MikeVideo.



Building the form 


The Invoice form at the top of this page is a rough draft of what we really need. If you use the AutoForm option that's what you get. But it's far from complete: it doesn't show the customer's name and address, the employee's name, the invoice total, taxes, etc.

We can fix all that but it will require some work.

This lesson is probably the most difficult in the tutorial, so pay close attention!

There are several ways to proceed. We could use a Form Wizard, or do the whole thing manually or a combination of both.

We'll use the combination approach. This way, you'll understand all the little tricks and you should then be able to reproduce the technique in all kinds of applications.

Here is the procedure, step-by-step:

1. Create a query for the Master form and one for the Detail form. Each of these will have all the fields you will want to see on the Invoice.
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2. Using AutoForm, start creating the Master form from the MasterQuery. You will get a very basic form which you will then modify:
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3. Using AutoForm again, create the Detail form from DetailQuery. Change its Display property to Datasheet. Don't bother with alignment and color, etc. because that doesn't matter in datasheet view. 

Then, from View in the Menu, add a Header/Footer. This won't appear in datasheet view but we'll use it to calculate our Invoice total later. In the Footer, create a TextBox for the subtotal amount and give it the properties as shown.
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4. In the Master, create a Subform object. The subform is like a window in which you will display another object, in this case the Detail form.
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5. In the Master, add TextBoxes for the totals after the Subform. Use the properties appropriately. 
This is tricky! Be careful! 
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6. Finally, go through the Master carefully and fix the Tab Order. 

Also, for all the fields that are displayed but you don't have to enter, chnage their TabStop property to 'No'. This means that when you tab through the form you enter a customer ID and Name and Address are displayed automatically, the cursor won't stop on those fields.

Do the same for Trx number and Title in the Detail form. 
LESSON 10 : Creating Application Area

Making it easy for the user 



One of the things you should have learned from the 9 preceding lessons (among many others) is that you should always keep the user in mind when you design an application.

In the Video store the users are the employees who can answer questions about renting games machines, the latest release of Doom, popular oldies, the lives of the Stars and the Top 10 movies of the week. They can probably discuss the latest DVD technology. But, they are usually not programmers and you can't expect them to be totally at ease with the Access development interface the way you are.

What you have to do is arrange the interface in such a way that the user can navigate through the application just by choosing tasks from a list, or as we'll see in a minute, from a menu of choices.

This idea of a menu is well-known to most people. After all, if you're working with Windows applications you use the menu bar all the time. All the functions available in the application are listed in the menu and you select the one you want to execute.

The Application Menu is similar. You create a form on which you display the choices in the form of buttons and you code the buttons so that they do the tasks you want done.

In this, as in almost everything else, there are several ways to get the same result. You may have noticed in previous lessons that I will often do things the hard way when I could call-up an Access wizard to do it the easy way. The reason for that is that I am usually teaching people how to develop and code applications as opposed to teaching them how to use Access syntax. It is just one step along the way to becoming a programmer and it is important to learn the technique behind the objects in addition to the use of the objects themselves.

In this case we'll do it the easy way. There is an Access wizard in Tools called the Switchboard manager and that's what we'll use in this lesson to develop our Application Menu. In Access the main menu is refered to as the Main Switchboard.
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The Form is the key 




Now, please make note of this: Every Table in the application must have a Form tied to it.

Customers, Movies, Ratings, Categories, Credit cards, etc. Even if it's a simple table with one field and three records, like Credit cards, there must be a way to access the data to change credit card names, add new cards or delete old cards. In the case of transactions, one form may update more than one table. That's OK. Usually, every form will display data from one table and will allow us to do maintenance on the data. That consists of add, delete and change operations.

It's not that big a deal. You simply use the AutoForm button to create an instant form from the table and then you customize it. Although not strictly necessary, it is highly recommended that you standardize your forms: use the same layout, same color scheme, same format for all the forms. It makes it easier for the user to feel at ease with the environment.

Also, all the special queries that must be displayed will have a Form for that. You create the form for the query the same as you do for the table. 


The Main Switchboard 


Creating the Main Switchboard is straightforward. You go to the Tools menu --> Database Utilities --> Switchboard Manager. 

If there is no Switchboard, you will be asked if you want to create one.

If the Switchboard already exists, it will open. You can only have one Switchboard so it will never ask which file to open.

If you have to remove the Switchboard and start over for some reason, you must delete both 'Switchboard' from Forms and 'Switchboard Items' from Tables.
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Again, there are several ways to go about creating the menu.

You may decide to call everything from the Main Switchboard.

Or you may want to break the tasks into functional areas: have a Switchboard page for Forms, one for Queries, one for Reports (we'll get to those in upcoming lessons) and one for Transactions like Rentals and Returns. 
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Once you've got all the objects accounted for in the Switchboard, you just have to get the Switchboard to load automatically and then all the user ever has to see is the Switchboard. We'll do that in the next lesson when we look at Macros. After you've got that there is no need to go into tables or queries or report structures.
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LESSON 11: WRITING MACROS

Macros 




When you want to control the flow of activities in the application there are several ways you can go. We'll look at a couple of them.

First, if you don't want to use the Menu Manager discussed in the previous lesson, you can create your own menu using a simple form, as in the example below.
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If you only have a form with buttons, nothing much will happen. You have to tell the application what to do when a button is clicked. That's what macros are for.
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It's important to save the macro and name it. Give it the same name as the form it's on. That will simplify your life later. If you use macros you'll probably end-up with dozens in the application. Trust me: if you use names like macro1 and macro2 and so on, you'll tear your hair out later in trying to find what each one does. So, name the macro the same as the form it's on and name the actions inside the macro the same as the buttons.
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Macros can also be used to open a form from another form. 

For example, if you have to change the customer's address while the customer is renting a movie, you don't do the change in the Invoice form. You call the Customers form from the Invoice form. The trick is to make sure that the Customers form that opens is the one for the customer who is on the invoice. 

We could create a macro for that.

However, it's more easily done by using the Wizard. Make sure the Wizard is activated in the Toolbox (the magic wand) and it will be called automatically when you create the button. 
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Finally, you should add navigation buttons to all forms.

You may have noticed that the navigation bar at the bottom of every form, although it is functional, it is small and hard to work. Adding navigation buttons makes it easier for the user.

Every form should have the standard buttons: First, Previous, Next, Last, New record, Close form
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Using reports 


Reports are printed documents showing information from the database.

Like forms, reports can be based on tables or queries. However, unlike forms, reports are for output only. Obviously, since they are output to the printer, reports cannot accept input from the user.
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LESSON 11: Writing reports

Creating the report 


Before you launch the report editor, know where the information for the report is coming from.

Actually it would be helpful to draw a draft on paper (with a pencil!) to show where to put the columns, how to align them, where to put totals, etc.

If the data is in several tables, you will first create a query to get everything together.

Using the Report wizard is the easiest way of building the report.

The normal form is called tabular, meaning that the information will appear as a table with headings at the top of the page.

For the first example we will print a simple list of customers.
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Editing the report 



In design mode you can edit the layout of the report.

The first draft, created by the Wizard, needs some work. To fit all the columns on the page, some has to be shortened, etc.

Note that the important section is Detail. That's where the data is printed. Headers and footers contain headings and summaries.

The height of each section can be adjusted by clicking on the lower margin of the section.

You edit the contents of the headings, titles, etc. like on the form editor.
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LESSON 13: Writing Sales Statistics reports

Sales statistics 


It is a sure bet that if you create a commercial system, somebody at some time is going to want to see statistics. Actually, it is probably the reason you created the system in the first place.

Of course, sales reports will be printed so, we are still talking about mastering the report format. 

In most cases sales reports cover 2 broad categories: Customer sales and Product sales (Who is buying and What they are buying).

Within those categories you will have a whole bunch of sub-categories, usually based on dates: daily sales, weekly sales, monthly sales, quarterly sales, yearly sales, by customer, by product, by salesman, by category, by region, etc, etc, etc. 



Where is the data? 


All the sales reports have 2 things in common: Transaction Master table and Transaction Details table.

All the information for the reports starts with those 2 tables: who bought what, when, how much was paid, who sold it. 

Of course, in Master, "Who" is a customer number and you will want to get the customer's name and address from the Customers' table and "What" is a product number which you will look up in the Products' table.

So, the first thing we will do is to create a general query to handle most of the sales reports which we may be asked to produce.

Don't forget that you don't have to use all the fields in the query for every report - you can pick and choose whatever suits the particular need.



Not that I have added a few columns, in case I need them later.

I have concatenated the customer's first and last names and I've calculated the customer's age (in case they ask me whether our customers are teens or seniors). I could also concatenate the employee's name, and so on. (In our examples the employee is the sales person. We might have to calculate sales by employee to pay commissions.)
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The first report we will produce is the Customer Sales report. This will show how much each customer purchased. For the moment we have not specified a time period so, it will list all sales.

We start with the Report wizard as in the previous lesson. 

We select the query or table for the report. In this case, the MainSalesqry query.

Then we select the fields for the report. It doesn't really matter if we select too many fields - we can easily remove them from the report.
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This kind of report is based on grouping.

To obtain a total for each customer, all sales must be grouped for each customer. 

Grouping is usually done on one field at a time, at least at the beginning.

If I wanted to see sales by product, I would group on Movies.

Grouping on Employee would give me the total sales by employee, and so on.
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I then skip over the next few questions from the wizard: no other groups, no sort fields.

I select the Corporate format and I assign the name: CustomerSales to my report.

The first result is not very exciting, to say the least. Each customer's data is spread over 4 pages!

Not to worry! We'll fix all that with editing.
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After moving titles about, deleting titles and fields that are not needed, re-aligning the detail section, the result is more promising.

Note that you have to get everything within the 6½ inch margin on the right to fit on one page.
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Change font sizes, colors, type to improve appearance.

Although we have all the details, we have no totals for each customer.
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When we look at the grouping and sorting criteria, we see that the main group is on c_lname. 

Customer_last_name is not an appropriate grouping level: several customers may have the same last name.

We will have to add a grouping level on Customer number instead.
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Then we clean-up our grouping somewhat. Grouping on transaction number is useless, so we remove it.

We leave customer_ last_name for the sort order because the report will be more meaningful that way.
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And finally, we add totals. We'll need a group total (total amount of sales to each customer) and a report total for all customers.

Not that whenever you create a group you have the option of specifying whether a header and footer sections are required (yes or no for each).

In our case we will specify yes for each so that we have a header where the customer's name and address will be printed (only once for each different customer) and a footer where the total of all the details will print.

To get the total we simply create a textbox and use the sum( ) function as control source, as shown.

We do the same in the report footer to get the report total.
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What we've done so far is to produce a report of sales by customer.

But at no time did we specify a timeframe. So, if the customer has been renting movies from us for the past 5 years, we will get a complete list of all his transactions for the past 5 years evry time we print the report. That is very, very rarely useful.

What we really want to do is specify that we want the sales for last week, last month or current year-to-date.

That's not hard to do.

All we need is the period. So, in the query, we put in criteria for the transaction date, using parameters.

When the report is printed the query is automatically invoked. The user will input a From date: and a To date: and only transactions done between those two dates will be selected for the report.

That is the easiest way of doing it.

If you go back to the lesson on manipulating dates you will see that you could construct the query any way you like: the last 30 days, the current month, the previous month, current year to date, etc.

No problem even if you want to have different queries for different reports. You can Copy and Paste MainSalesQry as MainSalesQry2, MainSalesQry3 and change the criteria in each of them.
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And finally! you don't even have to print al the details all the time. 

Actually, most of the time what is required is a summary of activity.

To print a summary report you go through all the steps indicated above and then you delete the Detail section.

All the calculations will still be made, except that the details, the individual transactions, won't appear.
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LESSON 14: Updating database tables


The new improved database 


Once you've mastered the technique to create a Customer report, you can produce an Item Sales report, an Employee Sales report, a Region Sales report, etc.

The new improved database 


This lesson uses the new version of the MikeVideo database, MikeVideo2004.
You can download it now from the Downloads area.

Although still not 100% complete, the database has major improvements over the previous version. You will still have to do some work to get it fully functional. But if you've followed the lessons up to now, you should be able to figure out what to do to make it work better.

Start by studying the Relationships. You will see that some new tables have been added. That will allow us to keep track of late returns of movies, will calculate sales tax and will eventually let us track of sales of items such as used movies, popcorn and Pepsi.



Coding updates 


This lesson is about updating tables in the database. 

The simplest example of an update is changing the availability status of a movie.

All movies in stock have an availability status of True by default (Yes, the movie is available to be rented). When someone rents the movie we want to change that status to False. Then when the movie is returned we'll change it back to True. 

Writing updates is a question of logic.

You must know how the transaction is processed, what data are affected and what effects will errors have. For example, you don't change the status upon entering a movie number. If you entered the wrong movie, the status will have been updated by the time you realize it. So, you will want to confirm the movie title before you do the update.

There are usually two ways to code the updates: using a macro or an event procedure. Both are used in the database.

Using a macro can be simpler in some ways because there is no code to write. You simply fill-in the blanks in the macro creation window. 

Usually, the Set value operation will allow you to change the contents of fields in a form or in a query. For more complicated processing you may have to write a special query (Update or Append query) and then use the macro to execute that query when appropriate.

If you know a bit of Visual Basic writing an Event procedure may be the way to go.

An event procedure is a procedure written in VB code that is called when a given event happens to an object.



Updating the Availability status 


Here's an example of an Event procedure.

In the Detail subform we will input the movie number and so on. A new column has been added for Quantity. For movies that will always be 1 by default because you can only rent 1 unit of a given movie number. But when we add other items, you may be able to buy 3 bags of popcorn. That will also work for that.

So, we determine that we will update the availability status on the LostFocus event of TextBox Quantity. 

To be able to do this, availability must appear on the form and the query so that the change can go backwards: from the form to the query to the table.

At the moment the cursor leaves the Quantity textbox (focus is lost) the event procedure is called which sets Available = False.

As you can see, at least for this example, you don't need a PhD in programming to write this procedure!
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For Returns, most of the work is done in the query.

We will calculate the number of days the movie was out then calculate the late charges, if any.

If you look at the query you will see that you can do calculations that are somewhat involved, just by using standard Access functions.
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There are a few additional details to worry about in the Returns query.

A given movie will have been rented-out 100 times. When you run the Returns form, you only want to see the last time it was rented - that is obviously the one being returned.

You can obtain that in the properties of the query.
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To update availability status for the movie returned, we use a macro.
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We have the choice of applying late charges or not. If we decide to apply them, we must save the information in a table so that we can give the customer the details on his next visit. 

We use an Append query launched by the macro to do that.
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