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INDEX

1. Introduction

2. Worksheet 1: Identify your data users and what they need to do - 2 parts
3. Worksheet 2: Gather each data word (noun) from a user need or the forms used in your organization. - 2 parts
4. Worksheet 3: Organize your data words into database form (tables) - 3 parts
5. Worksheet 4: Set data rules to help assure your database holds the right information(1 for each table)

6. Worksheet 5: Connect related tables together to share data and to create an efficient database
7. Conclusion: Now you are ready to begin the construction phase!

Example: Kathy the Photographer

1. Kathy lists her users.

2. Kathy reconsiders her users

3. Kathy lists the data needs of her users

4. Kathy names her data items by listing the nouns in her user needs.

5. Kathy groups related data items.

6. Kathy makes each grouping a table and lists the fields that have information about each table.

7. Kathy makes rules for each field.

8. Kathy decides how the tables are related.
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Planning your database will help you:

· have only one place to look for you information.

· only have to update information in one place.

· avoid having duplicate information in various places (redundancy)

· be able to easily sort information.

· be able to easily search for a set of information.

· have the up-to-date information quickly available to everyone who needs it.

About Database Design System (DDS)

[image: image7.wmf]DDS will walk you through the steps of designing a database for your organization. This design will be a document that shows the person building the database what to create. To design a database that truly meets your organization's needs will require you to spend time gathering information and learning and how it is used throughout your organization. You will probably need to talk to various people in your organization to be sure that you gather all the information you need.

To help you understand the steps in the Database Design System, you can watch Kathy the Photographer go through the same process. She will make mistakes that are very common in database design. The examples will show you how she corrects her mistakes. That way, the example will also help you spot mistakes you might make. Each Step of the instructions will have examples of how Kathy worked through that step.

[image: image8.wmf]You will need to photocopy a backup of the worksheets; so that you can start with a fresh sheet whenever you need. If you are using the worksheets in the Word format; you will want to work in a copy of the original file.

Allow yourself several days or weeks to think about and complete the process. There is also the possibility that your database needs are so large that you will need to ask the advice of a database professional. Even in this case, going through DDS will help you understand both your data and the process of designing a database. You will think about the data your organization uses in new ways.
While you are working with DDS, you will see three types of textboxes. Each type has a different use:


Worksheet 1: What Information Do You Need in Your Database?

Although you will probably have add to your database as your organization grows, it is much easier to spend the time now thinking of discovering all the information you may want in your database. As you progress, you will think of new items to add.

Step 1: List the data users in your organization.

The purpose of a database is to make your business information efficiently accessible to everyone that needs information. Often a database is built without considering the people who will actually be using it. Each person in your organization knows his own job better than anyone else and is the best source of what information is needed for that job. Make a list of each person who needs information in your company.

Step 2: List the data users outside your organization.

People who contact your organization with questions, and agencies who require information from you are also data users; even though they might not be actually the person using your database. If you have to print out a report for a client, that client is a data user. Make a list of each type of person or organization that needs information from your organization. Try to define your users so that they represent needs.

For example, your product vendors might have different database needs than your equipment vendors. For example, your product vendors may have questions about which products are most popular with your customers, but your equipment vendors, may need maintenance information.

Step 3: List the needs of each data user.

Now that you know who your data users are, you need to think about what tasks they need data to do. Your staff may be spending a lot of time looking things up on cards, an assortment of files on various computers, asking questions of other staff members, etc. . A well-built database can put all that information at everyone’s fingertips, but the information you don’t think about won’t go into the database. 

Go to each person on your staff and give them some time to write down all the information they have to find, forms they have to fill use or reports they have to generate. Allow them to add to the lists as they think of more ways a database could make their work more efficient. The inconvenience of adding those things while you are still in the design process will pay off in long term efficiency.

Then, think about what people ask when they email, call or come to your facility. This will help you know what information you need to have in your database. Of course, some of the information they want, such as your business phone number, won’t be kept in your database. What you will be storing in your database is the types of information that repeats for many items, such as product prices, maintenance schedules, etc.

Take your data users one at a time and write the answers to, “This user should to be able to … .” You may need to clarify a need by actually talking again to that person. Start by trying to think of two things that each data user will want to do. Add more, if they come to mind. Later, as you go through DDS, you will think of other things to add to your lists. You will be able to come back and add them.

If you are having difficulty with this section, here are some suggestions:

1. List the forms each person either fills out or uses information from. 
2. Think of phone calls, email inquiries or other questions employees have to find information to answer or that people outside the organization ask. 
3. Think about each person’s work process. List the things they have to do that have to do with information.











UNDERSTAND WORKSHEETS 2 & 3

Now you know what tasks people will use the database to do. The next steps, involve making sure that your database has places to hold all the information you need to do those tasks. To do this, you have to define your Tables and Fields.

As you review the needs of your Users, you may notice some patterns. One pattern is that there are certain “things” that you need to keep information about. And, there are certain pieces of information you need to keep about those “things.” For example, if you have a store, you will need to keep information about your Products. In that case, Products are the “things.” These things are often called Tables. You will need to keep certain information about your Products, such as a product number, price, manufacturer, how many you have in stock, etc. . These pieces of information are called Fields. Fields describe the Table item. The main structure in most modern databases are Tables and Fields. 

At this point it’s easy to confuse the difference between data and structure. In the example above, the table is called Products. Products is a description of what kind of information the table will hold. At this point, we don’t have to think about the specific products, such as shoes, or canned goods or automobile parts. We just need to know what information we need about each product.

Everything you do with your database later will depend on how well you define your Tables and Fields because they are the structures that hold your information. These are the raw materials that you will use to manufacture your database. If you forget to list a piece of information, such as the location the photo was taken, you will have to go back and add new pieces to your database later. Since most of the data is interrelated, adding or changing the basic structure can cause a lot of complications later.

Make several copies of Worksheet 2 & 3 before you begin. That way, you can start over, if things get messy.

Steps 1 & 2: Highlight and List the Nouns from your User Requirements

To find your Tables, and Fields, first, look through your list of User Requirements and highlight all the nouns with the words that describe them. For example, if you see the noun Date in two different places, but they might be the same date, or they might not. You should highlight both Dates and make a note of what the date is. 

Make a list of the nouns on a copy of Worksheet 2. For example, Kathy’s clients need to be able to ask for a PHOTO with particular CONTENT. That means that two nouns are PHOTOS and CONTENT. Feel free to make notes of anything that comes to your mind along with the nouns; so, you don’t forget later. Here the word “particular” means that the client has a special request.

If all the information your organization uses is already listed on paper forms, use this space to review and rethink your forms. One form may keep information about several “things”. For example, an invoice form may keep information about Clients, Products and the items specific to the Invoice, such as date and invoice number.

You may notice that more than one User mentioned the same noun. That’s a good indication that that noun is a High Priority for your database. The next steps will take this rough list and mold it into a database.

Step 3: Organize your Nouns

After you have your first noun list, you will need to reconsider each noun and figure out whether it is a Table or something about a Table (a Field). On Worksheet 3, you will relist your nouns in more of a database format.

1. Is this a category? If so, list it in a box in the column for Tables.

2. Is this information about something else? If so, it’s a Field. List it in the Field column next to the Table it describes. For example: Date taken is a field that describes the Photos table.

3. You may find that you have a whole category about some other category. For example, you may find that each one of your Products has a Manufacturer. Maybe you need a whole new Table to keep track of information about your Manufacturers. This is where the Relationships come in. They will be taken care of later.

4. While you are making your lists, you will probably think of things that aren’t in your requirements? If so, go back and add them to the other Worksheets. It is important that all the Worksheets agree. For every item in your User Requirements, you should be able to find a Table and Field that will hold that information. Otherwise, your database will be incomplete.

5. If you find information that you already keep in another program, such as my Quickbooks or Scheduling program, make a note in the User Requirements, but don’t add it to the later Worksheets. For example, if you will be using Quickbooks to create Invoices, you might not need to list your Invoices as a table.

Step 4: Clean up the Lists 

Now you will clean-up the list on Worksheet 3. Use a second copy of Worksheet 3.

1. Every table should have a key field. It is important that each entry in a database can be identified from another entry. A key field is used to uniquely identify what the information belongs to. For example, a Contacts table has information that belongs to a person or organization. But we can’t use name as a key field, because there can be two people with the same name. The IRS uses an unique number called a Social Security number to uniquely identify each person.

2. Look for duplicate fields – both the same field names and for places where you are entering the same types of data in several tables. After you build your Table and Fields list, look for duplicates. Go through all the Fields in the column and highlight matches in the same color. For example, are there two Fields that list Phone Numbers or Dates? Are they the same Phone Number or Dates that record the same event? 
It is important that the same type of information is in the same place. If you find, for example, that many tables have the same data, such as Phone Numbers or Addresses, you may need to pull Phone Numbers or Addresses out as its own table. In our example, if Kathy were to list Periodicals and Clients in different tables, she would have two places that have Address information. It would be better to have all the Addresses in one place.

3. Look for field names that aren’t clear: Your database might have several Date fields, such as Birthday, Date (you purchased inventory), Date (a customer purchased that inventory.)

4. Misplaced Fields. One of the areas of the database design process, which often takes a number of revisions, is the process of deciding which fields go in which tables. It is important to take the time to look for Fields that should actually be listed for another Table. Sometimes those Fields are already described differently in with a different Table. 
For example, Kathy might be tempted to list the Photos a particular Client has ordered in a Field in the Client Table. But, Photos have their own Table. Instead of adding that information to the Client Table, Kathy will be linking the Tables together so they can share information later.

5. Calculations: any value that can be calculated doesn’t go into the table structure. Instead, the calculations are done during the database construction in Queries, Forms and Reports.

6. Confusing Tables and Fields with Data: When you are first designing a database, it is very difficult to not to get confused about the difference between the information you will be putting in your database and the design of the database. 

For example, if your database has a Price List, you might start listing things you charge for and the actual prices instead of listing the information you need about the price list. The actual Fields are things like: Product Name, Product Description, Stock Number, Manufacturer, Price, Unit, etc. Of course, if you have a service instead of Products, your Fields would be somewhat different.
7. Confusing the basic data your database will hold with functions your database programming will do with that data. For example, if one of your Database Users needs to be able to print a phone list by state, the data is the name and the phone number, but a function is the ability to create a report that pulls only name and phone number from the rest of the database and organized that information by state.. 
Step 5: Rebuild your tables

1. Look for multiple values in a Table where each item listed can have many of the same Field. For example, Kathy may find that many of her Clients could each have a different number of telephone numbers. Instead of trying to figure out how many phone number Fields to list, Kathy could put Phone Numbers in their own Table. This is called a One-to-Many Relationship. Put a * by each of these

When you find multiple values, if you don’t break it out into another Table, such as the Phone Numbers, you can either 1) limit yourself to one Phone Number per person or 2) put many Phone Number fields in the Table. For example, you may need: home phone, work phone, fax, cell, 800#, etc. With choice #2, you will have many records where a blank space is being saved for fax, cell, 800# etc, where you don’t have that information for that person. This is a problem because your system is wasting hard drive space for empty spaces.
2. Look for places where you missed items. 
For example, there might be a field at the bottom of a form that you overlooked when you were deciding what nouns you needed.
Look for places where you might need a table that is just a list to use the data for other tables. 
In the example, Kathy might want to make a Camera table that is just a list of the cameras she has used. Then she could use that list to choose the correct camera for each photo.
























UNDERSTAND WORKSHEET 4

A database is only as valuable as the quality of the data in the database. Your Fields will hold the information in your database. (Tables allow the information to be organized, but the information is actually held in the Fields.) It is very important that the data in your database is accurate and as complete as possible. If your constraints aren’t carefully planned out, it can cause errors that will crash the whole database system.
To help ensure the integrity of your data, database systems have various constraints or rules on each Field. Some of the constraints define what kind of information the computer will be storing. Other constraints help make sure that someone can’t enter the wrong information. In Worksheet 4, you will define the rules for the data entered into your database.

Print one copy of Worksheet 4 for each of your Tables. As you go through each of the following rules, fill out that column for each of your Tables. Or, you may prefer to do all the columns for one Table before proceeding to the next Table. This sheet is one that can be used in the construction phase of your database.

The rules that you create only apply to your database. For someone else’s situation, your rules might not work. As you are trying to decide which way to set the Rules, try to think of how those rules would work in the real scenarios of your organization. Database programs are just computer programs. They follow the rules you set without reasoning, even if the rules don’t fit a situation that comes up later on.

Step 1: Data Types

A computer has several internal methods of storing your data based on what kind of information it is and how it will be used. For each Field, you have to tell the computer what type of data will be stored in that Field. That allows the computer to set aside the correct amount of space and structure the data correctly for its use.

For example, a computer usually stores letters (or characters) differently than numbers (or digits). If your database needs to store numbers to do math, such as multiplying a Quantity times a Price, you will need to make sure that Quantity and Price are stored as number data types not, as characters. On the other hand, Zip Codes are numbers, but we don’t usually add them or do any other type of math with them. That means that Zip Codes can be stored as characters.

The following are some data types that are common to most database programs:

1. Text – this data type may be several types in your database system, depending on how much text will be entered in the field.

2. Integers - numbers without decimal places

3. Float - numbers with decimal places

4. Double – a very large number with decimal places, which needs more storage space than a float

5. Date – this is a type of number

6. Boolean – only two choices, yes or no

7. Object or link: some databases can hold other files, such as a photo, inside them, however, they often hold a link to whatever the other file is instead of the file itself.

Some database programs have other types of data types, such as Currency. You will have to check the data types available for your database program.

When you use the text data type, you have to tell how many spaces the computer should reserve for that piece of information. For example, you may enter a first name of Bob today, but change it to Robert later. The computer needs to know the maximum number of spaces you will need. The computer will then reserve that much space for each first name, even if you leave it empty.

Rule 2: Keys and Unique Fields

For every Table, you have to choose one Field, or a combination of Fields, that can be used to identify a listing. That is called the Primary Key. For example, every car has a VIN number. No two cars have the same VIN number even if they look exactly the same. That means that the VIN can be used as a Primary Key for a Vehicle Table. Primary Keys are very important later when we want the Entities to work together.

Sometimes it’s not so easy to determine a Primary Key. For example, sometimes you will have a User Name and Password for a web site. If more than one person can have the same User Name, then it takes a combination of User Name and Password to make a Primary Key. First and Last Name are not good choices for Primary Keys because there can be many people with the same First and Last Name. The big rule in Primary Keys is that no two entries can have the same values.

You may need to make up a special Field that will be the Primary Key. That is why you have an Account # at a bank. That’s one way they can be sure not to have duplicates in their Primary Keys. Some organizations use Social Security Numbers as a Primary Key for people. But, if you have more than one account with that organization, you would have more than one entry with the same Social Security Number.

Sometimes an Field is unique, but you don’t choose it for the Primary Key. Some schools give each student a Student ID Number. Each student also has a Social Security Number. That means that each student has two Fields that are unique, but the school uses Student ID Number as the Primary Key for privacy.

For each of your Entities choose one, or a combination, field to be the Primary Key. If there is another Field that is unique, but not the Primary Key, mark it as unique.

Rule 3: NULL and Default Values

For each Field, decide whether it will be OK to leave it blank in an entry. There are several reasons to leave an Field blank. One is that the information doesn’t exist. You can’t enter an email address for someone who doesn’t have one. Or, you might not have the information. If someone sends you an email, you might want to enter the information you have in the database, even if some pieces, like phone number, are missing. Another reason you might have missing information is that the information will be created as part of your process. For example, if you mark whether a product has been shipped in your database, that entry will be blank until the product is shipped.

However, there are certain Fields that can’t be left blank. If you are entering your Products in an Inventory list, it wouldn’t make sense to leave out the Name of the Product. It’s no use creating an entry for a Product that can’t be described. Go through each Field and mark the ones that can’t be NULL.

Some Fields have a value that can be used as a starting value for all entries. For example, all Invoices start out as Unpaid. If you are making an Invoices Table, it would make sense to have the default value of Unpaid until the Client pays the Invoice.

Rule 4: Value Constraints

Sometimes a Field has only a certain set of values that are allowed. For example, if you have a Gender Field, you don’t want someone to type in 123 Maple Street. The only values allowed are Male and Female (and maybe Unknown). Or, you may constraint the values to M, F, and U. The Constraints are your decision, but you have to define the Constraints. Another type of constraint is whether negative numbers are allowed. Age is not usually allowed to be negative. Or you may want to make sure that your Age Field only has whole numbers, as opposed to 6 years and 9 months.

Again, be very careful here. If you put a Constraint on the data that is too strict, you may find that you can’t enter the data you need later on. On the other hand, if you don’t use Constraints, you may find that people entering data are adding values that don’t make sense in your database.

Rule 5: Data Format

It is very important in a database that the data format allows the data to be sorted and filtered accurately. If people enter data in many formats, those database features might not work properly for your database. For example, if people enter Phone Numbers as (555) 555-5555 and 555-555-5555 and 555 555 5555 and 555.555.5555 etc., you will have problems with your database. All those entries have the same Phone Number value, but the format doesn’t match. If you wanted to find all the Phone Numbers in the 555 area code, the different formats would make it difficult. To deal with this problem, many database programs have an Input Mask feature. For each of your Fields, decide if you need to set a format for the data, and record it in the table.


UNDERSTAND WORKSHEETS 5

The type of database you will be creating is called a Relational Database. This is the most common type of database for small organizations and many large organizations. In a relational database, one Table can be connected to and share the information in another Table. The opposite is a Flat Database, which is more like a single spreadsheet that stands all by itself. One reason to build a relational database is so that you only have to enter each piece of information once. Tables can share information through relationships.
For example, think of the old system of paper invoices. Every time you started a new invoice, you had to write the customer’s information at the top of the sheet. If that customer had 20 invoices in a year, you had to write the customer’s information 20 times. A relational database allows an Invoice Table to borrow the information from the Customer Table for the top of the Invoice. You enter the customer’s information once and it’s there ready to be used where ever you need it: invoices, statements, mailing labels, etc.

The Customers to Invoices relationship is called a one-to-many relationship. That is because one Customer can have many Invoices, and you are trying to avoid having to type the Customer’s information over and over. 

A relational database has a system for every Invoice has to be associated with the correct customer. We do this with Foreign Keys. In our Invoice example, the Invoice Table would have a Foreign Key Field that would hold a value that matches the key Field in our Customer Table. Most likely the Key Field in the Customer Table would be an Account Number Field. In our Invoice Field, we could add a new field called CustomerAccount or CustomerID. Then we would make a Relationship between the Account Number Field in the Customer Table and the CustomerAccount Field in the Invoices Table.

In the database, if you wanted to create a new Invoice for customer #23432, you could enter 23432 in the Customer Account in Invoices. The database program would check to see if there was a Customer with the Account Number 23432. If a match were found, the database program could take the Address information and put it on the Invoice. If there wasn’t such an account, the database would tell you that you had made a mistake. That is how relational databases share information between tables.
Notice that if it were possible for two Customers to have the same Account Number, the database programming would not be able to tell which Customer to assign the Invoice to. A table can only have a Foreign Key to a Key Field in the related table. It wouldn’t work to make a Foreign Key to Last Name, because it is very likely that you will have two Customers with the same Last Name.

Step 1: Finding the Tables that have Relationships

It’s a puzzle to find all the relationships in your database. One way is to look at each of the forms you use in your day-to-day business and find places where you use information from more than one of your Tables. Those are places where you are likely to need Relationships. Also, you will need Relationships anywhere you can say things in Table X belong to entries in Table Y. For example, each Invoice entry belongs to a particular Customer entry.

Another way of thinking about it is that entries in Table X need information from Table Y. In our example of Customers and Invoices, each Invoice uses information from the Customers Table because each Invoice has to be attached to a Customer. 

To complete Worksheet 5, you will be doing the following steps:

1. Start with a Table. 

2. Decide whether its entries need to share information with another Table’s entries.

3. If there is a match, list the Table and go to step 2. Otherwise, consider the next Table.

Step 2: List the tables in the first two columns of Worksheet 5.

From Step 1, you have identified two tables that share information, but there is another item to consider in the pair of tables. Instead of just sharing information, one table has information that the other table needs for the information to be correct and complete. 
For example, an Invoice isn’t complete unless it has Customer information. On the other hand, the Customer information is complete, even if that Customer doesn’t have any invoices yet. So, an Invoice belongs to a Customer or an Invoice needs information from the Customer table. Also, the one Customer may have many Invoices (a one-to-many relationship.) On the other hand, one Invoice would not be sent to many Customers. 
For our example, we would put Invoices in the first column of Worksheet 5, and we would put Customers in the second column.

Step 3: List the Key Field from the second Table. 

After we identify which table is which, we have to have some system for hooking those tables together. Actually, we are doing more than joining the tables as a whole; instead, we are connecting each record from one table to a specific record in the second table. 
For example, each Invoice must be linked to one and only one Contact – the correct Contact! If an Invoice is connected to the wrong Contact, the person who receives that Invoice will be rather upset!

Remember that the Contact table has a key field that uniquely identifies each Contact, even if two Contacts have the same name. The link between each Invoice and the correct Contact is stared with the Account Number fields in Contacts. List the Key field from each table column 2 in column 3.

Step 4: List a new Field for the first Table that will match the values in the second Table.

Account Number is the Key in the Contacts Table; so, Invoices needs a Field to make a match with Account Number in Contacts. You may find that without realizing it, you already listed a Foreign Key in some of your Tables.

It might be a puzzle to figure out which Table gets the Foreign Key. The Table that “belongs to” another Table is the most likely to get the Foreign Key.



Conclusion

You now have the documentation you need to start construction of a test database. While you construct your test database, you will probably think of new items to add or changes that need to be made. For these documents to have the most value, you should go back and carry the changes through all the later sheets when you make a change. For example, if you add a new database user, you will have to carry through all the steps for every worksheet after it. 
After you have a test database built, enter some of your actual business data. Enter at least twenty rows in each table. Look at the data in your tables. If you find that there are many empty values in some of the tables or that some tables have many fields, you may need to reconsider how the tables are constructed and divide them up differently so that you have smaller tables with more relationships between the tables. 
The process of creating your database design has probably helped you understand, organize and document the information your organization uses. The process of refining that information can be taken further to make a more efficient database. There is a formal process called normalization that Database Administrators use to avoid very large tables or tables with many null values. If your database will be very large over time, you may find it valuable to take your design to a database professional to review your work and help you “normalize” your database.
� EMBED Word.Picture.8  ���





How the DDS System is Organized


There are three levels of help with this system. 


Each Worksheet has a set of basic instructions.


This box will have further explanation of why you are doing each Step of each Worksheet.


Each Worksheet has a real world example in Kathy the Photographer if case you need to understand how to put the instructions to use.


The Worksheets are in their own Booklet.





QUICK STEPS TO WORKSHEET 1


The first part of designing your database is to decide what information you need in your database. 


Step 1a: In Column 1 of Worksheet 1a, list the data users INSIDE your organization


List all the job descriptions in your organization that will need information from your database, even if someone else will use the database to look up the information for them. 


Step 1b: In Column 1 of Worksheet 1b, list the data users OUTSIDE  your organization


Try to be as specific as possible about your listing your users. For example, instead of listing “women” as one of your users, it might be more appropriate to list “women who like to camp.”


Step 2: In Column 2, work with the people in your organization to list the tasks that each user needs to do or the types of information the user wants.





Be sure you have finished Worksheet 1 before you go on.


Before you begin Worksheet 1, you may find it helpful to read how Kathy did Worksheet 1. The example shows how she did each step, and then, how she went back and reconsidered what she had written and made corrections.
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Kathy’s Worksheet 1 Column 1 – the first time


It's obvious to Kathy that she is a user of her database. As the part time secretary-bookkeeper, Annette will need to use the database. In the form for users inside the organization, Kathy has listed herself and her bookkeeper. A larger organization would have more people listed.


Now Kathy needs to think of all the people outside her business that need information about her photographs. Without the table to fill out, Kathy would not have thought about the data needs of people other than herself and Annette. To make a list of the potential users outside the organization, Kathy thought about some of the phone calls and emails she receives. Here is what she listed the first time she thought about it.


Users INSIDE your Organization�
Users OUTSIDE your Organization�
�
Kathy (Owner)�
Clients�
�
Annette (Bookkeeper)�
Gift Shops�
�
�
Periodicals�
�



Kathy included magazines and other publications because they often put out a call for specific types of photos. For example, a magazine doing a story about the urban deer population may put out a call for pictures of deer in town. When Kathy submits a photo for consideration, she wants the photo back; so, she needs to record who has which photos. She also wants to keep track of which publications are using which photos and for what so she can get paid.


Note that this page has only the information from the first column of Worksheet 1. We will work on the second column after Kathy is finished with the first column.





Kathy’s Worksheet 1 Column 1 – Reconsidered


After thinking about her users a bit more, Kathy realized that she should define her users more narrowly. For example, not ALL gift shops or periodicals are interested in her products.


Kathy changed her listings to: 


Users INSIDE your Organization�
Users OUTSIDE your Organization�
�
Kathy (Owner)�
Former clients who call back.�
�
Annette (Bookkeeper)�
Clients with new jobs.�
�
�
Clients with jobs in progress�
�
�
Gift Shops/Galleries who have carried my work.�
�
�
New Gift Shops �
�
�
Gift Shops that have received samples and/or need a follow up call.�
�
�
Periodicals that need a photo about a particular topic.�
�
�
Periodicals that will or have published one of my photos.�
�



There are many more potential data users that Kathy could list, but this example will concentrate on this “mini-version.”





Kathy’s Worksheet 1, Column 2


Then Kathy had to think of the types of tasks that her data users need in Column 2.


�
User�
needs to be able to�
�
1�
Kathy (Owner)�
keep track of all her photos�
�
2�
�
find old photos quickly�
�
3�
�
find photos on specific topics for calendars�
�
4�
�
find photos for new notecard collections�
�
5�
�
find photos for gallery shows�
�
6�
�
keep track of photos that will be or have already been published�
�
7�
�
keep track of which periodicals have photos for consideration�
�
8�
Annette�
find addresses to mail photos to clients�
�
9�
�
find phone numbers for clients and publications�
�
10�
�
keep track of which publications using photos have paid�
�
11�
�
keep track of which publications with photos have returned them�
�
12�
�
keep track of which photos go in which order�
�
13�
***Clients who buy photos I have already taken�
ask for photos with particular content�
�
14�
�
ask for photos in a particular style�
�
15�
Clients who order custom work�
ask when Kathy is available for a photo shoot�
�
16�
�
ask how much a photo shoot will cost�
�
Continued on next page





Kathy Fixes her Tables, cont.





In GiftShops, Preferences doesn’t tell whether the preferences are related to product, contact method, delivery time, etc: Kathy changed it to StylePreferences. Samples doesn’t tell enough: Kathy changed it to SamplesReceived. FollowupCalls was changed to FollowupDates because Kathy realized that she might want to keep track of all follow-up contacts whether they were phone calls, in person, or by email.


Misplaced Fields


The Photos table has OrderedBy. This is information about an order. The Orders table already lists which client ordered a photo. 


Many of the misplaced fields were picked up in Fixes 1 - 3


Calculations


BestSellers in GiftShops is something that Gift Shops want to know (Kathy does too!) However, it’s not the Gift Shops that are the Best Sellers; it’s the Photos. So, BestSellers should be placed in Photos. Taking it one step further, however, which Photos are Best Sellers can be determined by the Photo Orders within a certain time frame. And, the Photos that are “best sellers” will change over time. Therefore, BestSellers is a calculated field and should be removed from the tables.


Data doesn’t go in the design


There is one place where Kathy used data in her design instead of “categories.” In the Orders table, #16 – 2012 - 16 are data. The actual field is about how an order was paid (HowPaid) The items listed are actually data entries that would goare values a data entry person would type in the HowPaid field – they are dataafter the database is built.





QUICK STEPS TO WORKSHEET 2 & 3


In Worksheet 1 you recorded a view of your organization’s information from the perspective of the tasks that need to be done. Now we will begin to organize the information into database format.


Step 1: Highlight the nouns in your User Requirements and make a list in Worksheet two. 


Step 2: Decide whether each noun is a Table or a Field.


Step 3: Group your nouns. �List each Table with its fields.


Step 4: Clean up your lists. 


Step 5: Rebuild your tables.





Kathy’s worksheet 2a


Here are the nouns Kathy found in her User Requirements. She grouped the nouns under each user to keep track of them.


Kathy:


Photos


Categories


Date taken


Locations


Events


Styles


B/W or colored


Camera


Film


Filters


Lighting


Where photos have been used


*Where 


*How 


*When 


*When 


*When 


Photos returned?


Photos used?


Samples


Followup Calls


�
Annette


*Information to get ahold of Clients/Publications


Paid


When paid


How paid


Orders


Name


Address


City


State


Zip


Phone


Email


Order date


Photo print list


Date of Photo Shoot


Date prints needed by


�
Clients


Photos


Categories


Date taken


Location


Events


Styles


B/W


Status


Photo Order


Photo Shoot


Cost





�
Periodicals


Photo call


Content


Style


Event


Specifications


*Charge


Photo





Gift Shops


Reorder


*Items


*When


*Description


Followup calls


Sales


Time of year


Samples


Style of business


*Items


Best sellers


*Specifications�
�
Kathy reconsidered her noun list and realized that some of the items didn’t make sense. For example, “when” doesn’t say enough and there are three of them in a row. It would be difficult to say whether all the “whens” are the same thing. Also, “information to get ahold of Clients/Publications” is not specific about what “information” is needed. So, Kathy put * by all the items that she thinks need to be more clear.





Be sure you have finished Worksheets 2 & 3 before you go on.


Before you begin Worksheet 2, you may find it helpful to read how Kathy did Worksheets 2 & 3. The example shows how she did each step, and then, how she went back and reconsidered what she had written and made corrections.





Kathy’s Worksheet 2b – Nouns Regrouped


Here is how Kathy regrouped her nouns:





THINGS THAT DESCRIBE PHOTOS THEMSELVES


Photos – Kathy, Client


Photo categories Kathy, Client


Date photo taken – Kathy, Annette, Client


Location of photo – Kathy, Client


Event in photo – Event, Client


Style of photo – Style, Client


B/W or colored – Kathy, Client


Camera used for photo - Kathy


Filters used for photo - Kathy


Film used for photo – Kathy


Lighting used for photo - Kathy


Was the photo used – Kathy


How was the photo used - Kathy


Where a photo was used - Kathy


When a photo was used - Kathy


When a photo was sent to a periodical - Kathy


When the periodical should return a photo - Kathy


Was the photo returned - Kathy�



THINGS THAT HAVE TO DO WITH SELLING PHOTOS


Was the order paid - Annette


When was the order paid - Annette


How was the order paid - Annette


Which order is it - Annette


Name of the client/publication - Annette


Address of the client/publication - Annette


City of the client/publication - Annette


State of the client/publication - Annette


Zip of the client/publication - Annette


Email of the client/publication - Annette


Date of the order - Annette


List of items in the order - Annette


Date the order is needed by – Annette


Status of order – Client


Which order it is – Client


Cost of photo order – Client


Cost of photo shoot/order


Is it a reorder – Gift Shops


List of previous orders – Gift Shops


�



THINGS THAT HAVE TO DO WITH GIFT SHOPS


Best sellers


Preferences for that gift shop


Samples list


Followup calls





THINGS THAT ARE RELATED TO PUBLICATIONS


Photo call


Photo Content needed


Photo Style needed


Other Specifications


Cost to use photo


Photo Title�
�
This is list looks at the data pieces quite differently than before. Before Kathy was considering the data from a Needs perspective. Now, she is grouping the data pieces by what they are related to. There are some things, such as the Client’s Needs list that disappeared because their data items were related to Orders and Photos. For example, Kathy’s list already has all the information about the photos, but the reason is that Kathy needs to be able to look those things up for clients. Gift shops have some needs that might not be in Kathy or Annette’s lists. Notice that some of the items that were on the other users list can actually be needs of other users, that weren’t included. Kathy should go back and add these to the first lists.





Kathy’s Worksheet 3b – GIFT SHOPS and PUBLICATIONS TABLES 


Table�
Fields�
Notes�
�
GiftShops


�
GiftShopID (Error Type 1)


BestSellers (Removed – Error Type 5)


StylePreferences (Error Type 3)


SamplesReceived (Error Type 3)


FollowupDates (Error Type 3)


�
Uniquely identifies a GiftShop. Starts with G and has a number


Tells which items are best sellers


The style and genre of the gift shop


Which samples the gift shop has received


Which followup calls have been made.�
�
Publications


�
PhotoCall


ContentNeeded


StyleNeeded


OtherSpecifications


PriceOffered (changed – Error Type 2) 


PhotoTitle (removed – Error Type 2) �
Lists the photo call


What the photo is about


Style specifications


Other Specifications


Price of the photo


Title of the photo used.�
�






Kathy’s Worksheet 3b – ORDERS TABLE


Table�
Fields�
Notes�
�
Orders


Not Used


List of previous orders – Gift Shops because all the orders will ben in the database as records�
OrderNumber


ClientName


DateOrdered (Error Type 3)


Address


City


State


Zip


Email


Reorder


ItemsOrdered


DatePhotoTaken (Error Type 3) (Removed for Error Type 2) 


OrderNeededBy


HowPaid


DatePaid (Error Type 3)


HowPaid


Status


Price


�
Uniquely identifies an Order. Use same format as Photos.


Which client or publication ordered the photo?


Date order placed


Address of client


City of client


State of client


Zip of client


Email of client


Is it a reorder?


List of items ordered


Date photo in each item was taken


Date when the client needs the order


How the client paid


Date the order was paid for


How the order was paid for.


OrderIn, PhotosTaken, InProcessing, OrderSent, …


In real life, this needs more fields to show various charges: Setup Time, Travel time, shooting time, Film, Lighting, Filters, Other materials, etc.�
�






Kathy’s Worksheet 3b – PHOTOS TABLE


Table�
Fields�
Notes�
�
Photos


Not used:


Archived photos – all the photo listings are the archives.





�
PhotoID (Error Type -1)


PhotoTitle


DateTaken (Error Type – 3)


Category


SeasonEventKeyword


StyleKeyword


ContentKeyword


Location


Film


B/WColored


Camera


Filters


Lighting


OrderedBy (Removed – Error Type 4) 


Used


HowUsed


WhenUsed


WhereUsed


DateSent (Error Type – 3)


DateReturnExpected (Error Type – 3)


DateReturned (Error Type – 3)


�
Uniquely identifies a photo. Ex. 1995-03-03-5.


Name of photo


Date photo was taken


Basic categories: portrait, landscape, detail, flora, fauna


Words that associate a photo with a time.


Words that describe the style of the photo, either photographic technique or art style


Words that describe the photo’s content


Words that describe the location of the photo, must include Country, State, nearest city, and further description, such as building.


The type of film used.


Whether the photo is black & white or colored.


Which camera was used for the photo.


Which filters were used on the photo


What type of lighting was used


Client or periodical or gift use


Was the photo used?


How was the photo used – prints, notecards, client order, etc.


When the photo was used


Where the photo was used – gallery, gift shop, etc.


Date photo sent to client or periodical or gifts created


If return expected, when?


Date photo was returned�
�






Kathy Fixes her Tables


Kathy has made her first try at organizing tables. Now she needs to go through the tables looking for errors. Here is a list of errors she found. The tables with the corrections show the number of the error.


Key fields


Kathy needs to have a unique way to identify photos. She may have more than one photo called “Untitled,” for example. So, she needs to use some other type of ID. Kathy has decided to identify each photo with the date taken and a number. So the fifth photo taken on March 3, 1995 might be 1995-03-03-5.


Kathy already has an order number field, but she hasn’t decided how to format Order Numbers. She now decides to use a similar system as her photos.


Kathy needs to identify gift shops and publications. She has decided to use G for gift shops and P for publications and a number.


Duplicate Field Names


PhotoTitle shows up in both the Photos table and the Publishers table. These are the same content, not just two fields that happen to have the same name. Kathy needs to remove the PhotoTile from Publishers because that’s not really information about Publishers; it’s information about Photos. 


DatePhotoTaken show up in both the Photos table and the Orders table. These are the same content, not just two fields that happen to have the same name. Kathy needs to remove the DatePhotoTaken from Orders, because that’s really information about a Photo.


Price shows up in both Orders and Publishers. Price isn’t information about a Publisher. Instead it’s information about what a Publisher paid for the use of a Photo. Kathy should keep Prices in Orders. But, in this case a Publisher might have offered to pay a certain amount; so it’s somewhat different. Kathy changed the name to PriceOffered to keep it straight.


Unclear Field Names


Date in Photos isn’t clear which date. Kathy used DateTaken Also in Photos, Sent, ReturnExpected, and Returned aren’t clear that the information is are dates: Kathy used DateSent, DateReturnExpected, and DateReturned.


In Orders, Ordered isn’t clear that it’s a date: Kathy changed it to DateOrdered. Date isn’t clear: Kathy changed it to DatePhotoTaken. WhenPaid was changed to DatePaid to match the pattern of the other names.





WHAT IS A DATABASE?


Let’s start with a very generic definition: 


“A database is a collection of related data.” 1


That definition gives the “big picture” definition, but it could include some things we don’t generally consider a database. The book Gone with the Wind could be said to fit that definition, but we don’t consider it a database. In fact, if we put all the words or paragraphs in alphabetical order, we would loose the value of the book as a novel. 


So, for our purposes we will make the definition more specific by using this definition:


“A set of data that is structured and organized for quick access to specific information.”�www.umkc.edu/registrar/sis/glossary.asp





TEXTBOX STYLE 2


This type of textbox contains background information that may be helpful to understanding the database design process. The box called What is a database is an example.





Kathy’s Worksheet 1 – Cont.


�
User�
needs to be able to�
�
17�
Gift shops who have carried my work�
be able reorder specific notecards or prints that are popular or seasonal�
�
18�
�
have their orders restocked on a regular basis�
�
19�
New gift shops I contact�
see samples of my work�
�
20�
�
ask which products sell the best�
�
21�
Periodicals that need special interest story photos�
ask for photos of particular locations or events�
�
22�
�
ask how much Kathy would charge for use of the photo�
�



Note that this example would not be complete in real life – there would be more needs!


Kathy found that it made it easier if she numbered the needs. 


You may find it helpful to put each need in a new line, like Kathy did. 





RECONSIDER: Reviewing your User Requirements several times will help you become more familiar with your data. You may also think of new things for your User Requirements. Go ahead and add them as you think of them.





THINGS TO WATCH FOR IN YOUR DATABASE


More than one field with the same information. Example: if you have two Date fields, do they hold the same date?


Fields that need to be split up. Example: instead of Name, your database will work better if you use First and Last as separate fields.


Fields that are in the wrong table. Example: if you have an Invoice Table and a Product table, Price belongs to Product, but Total and Date belong to Invoice.


It is normal to have occasional confusions between “database structure” and data that will be entered once the database structure has been built.�For example, at this point, Kathy should list the general noun Cameras, instead of listing each camera she has used. Another example would be if Kathy listed each season of the year, instead of listing Season. Later Kathy many decide that Season doesn’t cover everything she wants. She can change it during this process!See long version for explanation.





Textbox Style 1. 


Examples of how Kathy goes through the process are in a filled textbox. Watch how Kathy makes errors and corrects them.





TEXTBOX STYLE 3


Each step of the Worksheets will have a box like this with Quick Steps, which are an overview of the steps you will be taking. 





Example Scenario: Kathy the Photographer Designs her Database


Kathy is a photographer. Galleries and gift shops carry her prints and notecards. She also does custom work for businesses for their advertising. Besides Kathy, the business has a part-time secretary who takes care of customer service, while Kathy is on photo shoots.


Kathy has thousands of photos and negatives that she needs to organize. She is often very frustrated with the amount of time it takes to search for specific photos; so, Kathy has decided to build a database to keep track of her of her pictures. Annette has taken a class on how to build a database, but Kathy has to plan the database so that it is built to hold the correct information


Note: This example is only part of what a real photographer might need in a database.





� EMBED Word.Picture.8  ���





� EMBED MS_ClipArt_Gallery  ���





Kathy’s Worksheet 3a – PHOTOS TABLE


Now Kathy needs to take her groupings and put them in a Table – Field list. 


This example shows many common errors, which will be explained later.


Table�
Fields�
Notes�
�
Photos


Not used:


Archived photos





�
PhotoTitle


Date


Category


SeasonEventKeyword


StyleKeyword


ContentKeyword


Location


Film


B/WColored


Camera


Filters


Lighting


OrderedBy


Used


HowUsed


WhenUsed


WhereUsed


Sent 


ReturnExpected 


Returned 


�
Name of photo


Date photo was taken


Basic categories: portrait, landscape, detail, flora, fauna


Words that associate a photo with a time.


Words that describe the style of the photo, either photographic technique or art style


Words that describe the photo’s content


Words that describe the location of the photo, must include Country, State, nearest city, and further description, such as building.


The type of film used.


Whether the photo is black & white or colored.


Which camera was used for the photo.


Which filters were used on the photo


What type of lighting wasused


Client or periodical or gift use


Was the photo used?


How was the photo used – prints, notecards, client order, etc.


When the photo was used


Where the photo was used – gallery, gift shop, etc.


Date photo sent to client or periodical or gifts created


If return expected, when?


Date photo was returned�
�






Kathy’s Worksheet 3a – ORDERS TABLE


This example shows many common errors, which will be explained later.


Table�
Fields�
Notes�
�
Orders





Cost of photo shoot/order


Is it a reorder – Gift Shops


List of previous orders – Gift Shops�
OrderNumber


ClientName


Ordered


Address


Email


Reorder


ItemsOrdered


Date


OrderNeededBy


Paid


WhenPaid


Check


Cash


CreditCard


Exchange


Refund


Status


Price


�
Which order is it?


Which client or publication ordered the photo?


Date order placed


Address of client


Email of client


Is it a reorder?


List of items ordered


Date photo in each item was taken


Date when the client needs the order


Was the order paid for?


Date the order was paid for


Did they pay by check


Did they pay with cash


Did they pay with credit card


Did they barter


Was it a refund?


OrderIn, PhotosTaken, InProcessing, OrderSent, …


This needs more fields to show various charges: Setup Time, Travel time, shooting time, Film, Lighting, Filters, Other materials, etc.�
�






Kathy’s Worksheet 3a – GIFT SHOPS and PUBLICATIONS TABLES 


This example shows many common errors, which will be explained later.


Table�
Fields�
Notes�
�
GiftShops


�
BestSellers


Preferences


Samples


FollowupCalls


�
Tells which items are best sellers


The style and genre of the gift shop


Which samples the gift shop has received


Which followup calls have been made.�
�
Publications


�
PhotoCall


ContentNeeded


StyleNeeded


OtherSpecifications


Price


PhotoTitle�
Lists the photo call


What the photo is about


Style specifications


Other Specifications


Price of the photo


Title of the photo used.�
�



Based on the items listed in Worksheet 2b, these are lists of tables and fields. However, the list in 2b has to do with the view from the user’s needs. These tables are more in database form than Worksheet 2b, but all of them need correcting. Using Understanding Worksheets 2 & 3, Kathy needs to reorganize her tables and fields. See if you can spot some of Kathy’s mistakes.





Kathy’s Worksheet 1, Column 2 -Reconsidered


There are some problems with how Kathy recorded the needs the first time. So, she reconsidered and made the requirements more clear.


�
User�
needs to be able to�
�
1�
Kathy (Owner)�
Original: “keep track of all her photos”


New: Find photos by many categories, including date taken, locations, events, styles, etc. b/w or colored, which camera she used, which film she used, what filters she used, and what type of lighting she used.�
�
�
�
Original: “find old photos quickly”


Deleted: Even though this is a big one for Kathy because she’s wasting time looking for photos, the need is actually covered in the first need.�
�
2�
�
Original: “find photos on specific topics for calendars”


This is also covered in the first need, but she also needs to 


New: Know where photos have been used before when they are pulled up.�
�
�
�
Original: “find photos for new notecard collections”


Deleted - This is covered in the previous need. �
�
�
�
Original: find photos for gallery shows.


Deleted - This is covered in the previous need.�
�
3�
�
Original: “keep track of photos that will be or have already been published”


New: “keep track of where, how and when each photo has been used.”�
�
Continued on next page





Kathy’s Worksheet 1, Column 2 –Reconsidered


4�
�
Original: “keep track of which periodicals have photos for consideration”


New: “keep track of when periodicals received photos, when they should be returned,  whether they were returned, and if they were used.”�
�
5�
�
New based on Original #19: keep track of which samples gift shops have seen for followup calls.�
�
6�
Annette�
Original: “find addresses to mail photos to clients”


New: “ have the information needed to get ahold of clients and publications.”�
�
�
�
Original: “find phone numbers for clients and publications”


Deleted: #6 has this information�
�
7�
�
Original: “keep track of which publications using photos have paid”


New: “keep track of which publications have paid, when they paid and how.”�
�
�
�
Original: “keep track of which publications with photos have returned them”


Deleted: #5 has this information.�
�
8�
�
Original: “keep track of which photos go in which order”


Annette currently uses a form to keep track of orders. She will list the entry areas on the form here, since they are already decided.


New: Be able to enter orders in the database for easy retrieval: Name, Address, City, State, Zip, Phone, Email, Order Date, Photo Print List, Date of Photo Shoot, Date prints needed by.�
�
Continued on next page





Kathy’s Worksheet 1, Column 2 –Reconsidered


�
User�
needs to be able to�
�
9�
Clients who buy photos I have already taken�
Original: “ask for photos with particular content”


One of the reasons Kathy needs to be able to “find old photos quickly (2)” is that clients call or visit and ask for them. They expect that Kathy is organized and can find whatever photos they want immediately.


New: Ask for photos by many categories, including date taken, location, events, styles, b/w, etc. 


This is different from Kathy’s list in that clients don’t need to look up pictures by which camera, film type etc were used.�
�
�
�
Original: ask for photos in a particular style


Deleted: this is covered by the previous need�
�
10�
�
A new need: find out when we sent a photo order.�
�
�
Clients who order custom work�
Original: “ask when Kathy is available for a photo shoot”


Deleted: Kathy and Annette decided that they like their current scheduling software so much, they don’t want to add scheduling to the database.�
�
11�
�
ask how much a photo shoot will cost�
�
12�
Gift shops who have carried my work�
Original: “be able reorder specific notecards or prints that are popular or seasonal”


The gift shops may or may not have kept information about which items they had specifically.


New: “be able to make a reorder decision based on which items they had before, when they received the items, how well the items sold and a description of the items.”�
�



Continued on next page





Kathy’s Worksheet 1, Column 2 –Reconsidered


�
User�
needs to be able to�
�
13�
�
Original: “have their orders restocked on a regular basis”


New: have regular followup calls based on past sales and time of year.�
�
14�
New Gift Shops�
Original: “see samples of my work”


New: have samples taken to them that reflect the style of their business.�
�
15�
�
Original:  “ask which products sell the best”


New: ask which items are generally the best sellers within the specifications of the gift shops, ie, western shops want western items.�
�
16�
Periodicals that need special interest story photos�
Original: ask for photos of particular locations or events


New: put out a photo call with specific content/style/event specifications. 


See example of photo call below. Kathy needs to have samples of what information the periodicals would ask for; so her database has the information she needs”�
�
17�
�
Keep the same: “ask how much Kathy would charge for use of the photo”�
�



Note that this example would not be complete in real life – there would be more needs!


Kathy found that it made it easier if she numbered the needs. 


You may find it helpful to put each need in a new line, like Kathy did.





Kathy’s Worksheet 1, Column 2 –Nouns Highlighted


Notice that the list is much shorter than in the previous section. The deleted items have been removed.


�
User�
needs to be able to�
�
1�
Kathy (Owner)�
Find photos by many categories, including date taken, locations, events, styles, etc. b/w or colored, which camera she used, which film she used, what filters she used, and what type of lighting she used.�
�
2�
�
Know where photos have been used before when they are pulled up.�
�
3�
�
Keep track of where, how and when each photo has been used.”�
�
4�
�
Keep track of when periodicals received photos, when they should be returned,  whether they were returned, and if they were used.”�
�
5�
�
Keep track of which samples gift shops have seen for follow-up calls�
�
6�
Annette�
Have the information needed to get ahold of clients and publications.”�
�
7�
�
Keep track of which publications have paid, when they paid and how.”�
�
8�
�
Be able to enter orders in the database for easy retrieval: Name, Address, City, State, Zip, Phone, Email, Order Date, Photo Print List, Date of Photo Shoot, Date prints needed by.�
�
9�
Clients who buy photos I have already taken�
Ask for photos by many categories, including date taken, location, events, styles, b/w, etc.�
�
Continued on next page





Kathy’s Worksheet 1, Column 2 –Nouns Highlighted


�
User�
needs to be able to�
�
10�
�
Changed: Find out the status of a photo order.�
�
11�
�
ask how much a photo shoot will cost�
�
12�
Gift shops who have carried my work�
Be able to make a reorder decision based on which items they had before, when they received the items, and a description of the items.”�
�
13�
�
Have regular followup calls based on past sales and time of year.�
�
14�
New Gift Shops�
Have samples sent or taken to them that reflect the style of their business.�
�
14�
�
Ask which items are generally the best sellers within the specifications of the gift shops, ie, western shops want western items.�
�
15�
Periodicals that need special interest story photos�
Put out a photo call with specific content/style/event specifications. �
�
14�
�
Ask how much Kathy would charge for use of the photo�
�



Notice that Kathy has highlighted some words that aren’t actually nouns, such as when, where, how. When you write your User Requirements, you may word things in a way that hides the nouns, but are still information you need in your database. Consider your requirements carefully to be sure that you have found all the pieces of information you need. At this point, don’t worry about duplication. That will be taken care of later.





Kathy’s worksheet 2a – Reconsidered


Kathy:


Archived photos


Photo categories


Date photo taken


Locations of photo


Event in photo


Style of photo


B/W or colored


Camera used for photo


Film used for photo


Filters used photo


What type of lighting was used for photo


Where a photo was used


How a photo was used


When a photo was used


When a photo was sent to a periodical


When the periodical should return the photo.


Was the photo returned?


Was the photo used?


�
Annette


Was an Order Paid?


When was an Order paid


How was an order paid


Orders


Name


Address


City


State


Zip


Phone


Email


Order date


Photo print list for order


Date of Photo Shoot


Date prints needed by


�
Clients


Photos


Photo Categories


Date photo taken


Location of photo


Event in photo


Style of photo


B/W or colored


Status of order


Which Photo Order


Cost of photo order





�
Periodicals


Photo call


Photo Content


Photo Style


Event depicted in photo


Other Specifications


Price to use photo


Photo title





Gift Shops


Reorder


Previous Orders


Date of previous orders


Description of items ordered


Name of Items


Which items are Best sellers


Content/Style Specifications 


Sample list


Followup calls�
�



Notice that both Kathy and Annette have an interest in photos that go to publications, but their interest is different. Kathy wants to make sure that she doesn’t sent the same photo to too many places (or the same places.) Annette wants to know if they were paid for!


Also notice that they removed the first item in Annette’s list because it’s already listed below from the form items, ie Name, Address, City, State, …





Kathy’s Worksheet 1, Column 2 –Reconsidered





Example of a photo call: Did you go to Fenway for Game 3 of the ALDS? Or at any other time this season for that matter? From the bleachers, from the Monster Seats, from the .406 club, from Yawkey Way; heck, even from the Cask ‘n Flagon across the street, we want you to send us your most memorable Sox photos for possible use in the Globe’s �HYPERLINK "http://www.boston.com/news/globe/living/sidekick/"��Sidekick� section. E-mail your photos to �HYPERLINK "mailto: soxphotos@boston.com"��soxphotos@boston.com� and be sure to include (please include ALL of this information): 


1. Your full name and the full name of everyone in the photo.�2. Your phone number and e-mail address (for confirmation purposes only)�3. Your town�4. Which game you attended 


� HYPERLINK http://www.boston.com/sports/baseball/redsox/graphics/red_sox_photo_call/ ��http://www.boston.com/sports/baseball/redsox/graphics/red_sox_photo_call/�


Permission for reprint granted 1/20/06 by email.
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Kathy’s Database Design Worksheet 3 Step 5 


After Kathy got this far in the process, she went away on a two-day photo shoot. During that time, she thought about her database design and the next step she would take (Step 5.)  She realized that even though her tables were better organized, they really weren’t what she needed for two reasons. (This is normal in the process of database design.) First, she realized that the only place that holds contact information, such as addresses and phone numbers, is in Orders. But that breaks #2, because every time there is an Order she would have to type the contact information over again. It breaks #1 because she often has more than one phone number for each contact. And, it breaks #3 because she needs to keep contact information about Gift Shops and Publications.


Second, Kathy received a phone call from a student about an upcoming photography workshop, which made her realize that she hadn’t included any of her data needs to keep track of students and classes. This example won’t add this new section, but it’s normal to find major areas of information like this that your database should hold in the design process.


Returning to the first design problem, Kathy thought that maybe she should have a table to hold contact information for Clients, one for Gift Shops and one for Publications. Then she realized that each of the tables would hold the same types of information, just about different people and organizations; so, they could be in the same table. Kathy would organize her database into Contacts to hold basic information about people and organizations; PhoneNumbers to hold multiple phone numbers per person or organization; Photos; Orders, which would keep track of all the ways her photos were used; MarketingContacts to keep track of all calls, samples send, etc., and PhotoCalls to keep track of transactions with publications.





Kathy’s Worksheet 3b – PHOTOS TABLE – the second time


Table�
Fields�
Notes�
�
Photos





�
PhotoID


PhotoTitle


DateTaken 


Category


SeasonEventKeyword


StyleKeyword


ContentKeyword


Location


Film


B/WColored


Camera


Filters


Lighting


�
Uniquely identifies a photo. Ex. 1995-03-03-5.


Name of photo 


Date photo was taken


Basic categories: portrait, landscape, detail, flora, fauna


Words that associate a photo with a time.


Words that describe the style of the photo, either photographic technique or art style


Words that describe the photo’s content


Words that describe the location of the photo, must include Country, State, nearest city, and further description, such as building.


The type of film used.


Whether the photo is black & white or colored.


Which camera was used for the photo.


Which filters were used on the photo


What type of lighting was used


�
�






Kathy’s Worksheet 3b – Contacts - added


Table�
Fields�
Notes�
�
Contacts





�
AccountID


FirstName


LastName


Organization


MailingAddress


StreetAddress


City


State


Zip


Country


Email


URL


Type


Notes


�
Uniquely identifies a Contact




















Might be a province for listings from Canada.











Web site


Limited to Client, Gift Shop, or Publication


To record prerferrences.


�
�
PhoneNumbers�
PhoneID


PhoneNumber


Type�
Identifies a PhoneNumber


The number including country code, if necessary and area code


Limited to Home, Work, Fax, Cell�
�






Kathy’s Worksheet 3b – ORDERS TABLE – the second time


Table�
Fields�
Notes�
�
Orders


�
OrderNumber


ClientName


DateOrdered 


Type


ItemOrdered


OrderNeededBy


HowPaid


DatePaid 


Status


Price


�
Uniquely identifies an Order. Use same format as Photos.


Tells whose order it is


 


First Order, Re-order, Sample, Photo Call


Lists one item per order; so there aren’t multiple values


 


Cash, check # or Type of credit card (we don’t store credit card info for security purposes)





OrderIn, PhotosTake, ProcessingOrdered, Sent, Paid


�
�






Kathy’s Worksheet 3b – GIFT SHOPS and PUBLICATIONS TABLES 


Table�
Fields�
Notes�
�
MarketingCalls


�
CallID


CallType


CallFormat


Results


FollowupDate





�
Uniquely identifies a Call


Limited to Cold call, Re-contact, Re-order, SampleFollow-up


In Person, Phone, Email. Mailing


Notes about the call


When a followup should be made by�
�
PhotoCalls


�
PhotoCallID


Publication


Issue


DateNeededBy


ContentNeeded


StyleNeeded


OtherSpecifications


PriceOffered 


PhotoSent


PhotoReturned


PhotoUsed


Archived





�
Uniquely identifies a photo call


Tells which publication issued the call


Tells which issue the photo is needed for


Deadline


What the photo is about


Style specifications


Other Specifications


Price of the photo


Date a photo was sent – if one was sent


Date the photo was returned – if one was sent


Was the photo used?


Was a copy of the article filed – if the photo was used.�
�









Be sure you have finished Worksheets 2 & 3 before you go on.
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QUICK STEPS 


TO WORKSHEET 4





Step 1: List a data type for each field. 


Step 2: Note a Key Field for each Table.


Step 3: Note which Fields are not allowed to have duplicates.


Step 4: Note which Fields can be empty.


Step 5: If there is a common value in a Field, list that value.�That way the database can fill in that value automatically; but the person entering the data can change the value when needed.


Step 6: Is there a group or range of values that are the only values allowed in that Field?


Step 7: How should the data be formatted?





Worksheet 4: Kathy’s Field Constraints


Because this step is very repetitions, only examples of two tables will be shown.


Field�
Key/Unique�
Allow Null�
Data Type�
Format or Size�
Allowed Values�
Default Value�
�
PhotoID�
Key�
No�
Text – because of the combination of digits and hyphens�
Four digit year – two digit month – two digit day – photo number from that day.


Example:�2005-05-12-35�
Dates must be after 1980, when Kathy first started her photography business, and they must not be after the current date.�
Date entered and incremented number at the end.�
�
PhotoTitle�
No – because there may be more than one “Untitled”�
No�
Text�
�
�
�
�
DateTaken�
No�
Yes – date may not have been recorded on old photos�
Date�
Two digit month / Two digit day / Four digit year


Example:�02/12/2004�
�
�
�
Location�
No�
Allow Null�
Text�
Location as specific as possible�
�
Country, State, City, further information�
�
Style�
No�
No�
Text�
Limited to:�Portrait�Scenic�Art�
�
Choices are predetermined�
�
Subject�
No�
No�
Text�
�
�
�
�
Client�
Foreign Key to Contacts Entity�
Allow Null�
Number�
Has to match a value that exists in the Client Entity�
�
�
�
Film Type�
No�
Allow Null�
Text�
�
�
Brand, speed, other information�
�






QUICK STEPS 


TO WORKSHEET 5





Step 1: Go through each Table and decide if that Table describes something that belongs to another Table. For example, an Invoice belongs to a Customer.


Step 2: List the tables in the first two columns of Worksheet 5. For example, Invoice and Customer.


Step 3: List the Key Field from the second Table. For example, Account#


Step 4: List a new Field for the first Table that will match the values in the second Table. For example, the Invoices Table would have a Field called CustomerID or CustomerAccount.





Example of Worksheet 5


Kathy’s Table Relationships


Table 1�
belongs to/has�
The Key Field in Table 2 is�
Table 1 needs a Foreign Key Field called�
�
Phone�
Contacts�
Account Number�
Contact Account�
�
Addresses �
Contacts�
Account Number�
Contact Account�
�
Photo Calls�
Contacts�
Account Number�
Contact Account�
�
Order�
Contacts�
Account Number�
Contact Account�
�
Order�
Photos�
Photo Number�
PhotoID�
�
Classes???�
Contacts???�
???�
???�
�



While finishing the last Relationship, Kathy realized that something was wrong. A Class could have many Contacts enrolled; so, it wouldn’t make sense to put a Contact Foreign Key in Classes. Neither would it be possible to tell how many classes a Contact might take. So, putting a Classes Foreign Key in Contacts wouldn’t make sense either. So, Kathy had to go back and add another Table that would show how many Contact there are in each Class. 


Entities�
Fields�
�
Photos�
1) Photo Number, 2) Date photo was taken, 3) Location where photo was taken, *4) Style of photo, *5) Subject of photo, 6) If photo was taken for specific client, which client,  7) What type of film was used.�
�
Contacts�
1) Account Number 2) Contact Name, 3) Business Name, 4) Email, 5) Type of Client, 6) Subcategory�
�
Addresses�
1) Address Number, 2) Address, 3) City, 4) State, 5) Zip 6) Type of Address�
�
Phone�
1) Listing Number, 2) Phone number, 3) Type of Phone�
�






Kathy’s Table Relationships – continued





Orders�
1) Order Number, 2) Who made the Order, *3) What Photos are in the Order, 4) Is it a Photo reorder, 5) Is it a Sample? 6) Is it a Photo Call?, 7) Do the Photos need to be returned? 8) Date the Photos were returned. 9) How the Photos were used. 10) Date payment was received for Photos.�
�
Classes�
1) Class Number, 2) Topic, 3) Dates, 4) Cost, 5) Current Enrollment�
�
Enrollment�
1) Which listing, 2) Which Student, 3) Which Class�
�



Notice that Kathy remembered having to add Key Fields to all the other Fields; so, she added a Listing Number to her new Tables. The new Table is actually just Foreign Keys from the two Tables it is combining. 


Now Kathy can continue with the Relationships.


Entity 1�
belongs to/has�
The Key Attribute in Entity 2 is�
Entity 1 needs a Foreign Key Attribute called�
�
Phone�
Contacts�
Account Number�
Contact Account�
�
Addresses �
Contacts�
Account Number�
Contact Account�
�
Photo Calls�
Contacts�
Account Number�
Contact Account�
�
Order�
Contacts�
Account Number�
Contact Account�
�
Order�
Photos�
Photo Number�
PhotoID�
�
Enrollment�
Classes�
Course Number�
Class Number�
�
Enrollment�
Contacts�
Account Number�
Contact Account�
�
In order to make the documentation complete, Kathy needs to be sure to make a Constraint Table for the new Entity.


Now that Kathy knows here data needs, she should also consider trying off-the-shelf systems to see if they match her data needs.





NORMAL FORM


Professional database designers have a formalized process to make sure that their tables and fields are as correct and efficient as possible. This process is called “normalization.” 


DDS will help you with some simple steps in database design. However, if your database becomes very complicated, you may want the advice of a professional to help normalize your database. Be careful, there are many people who confuse “taking an Access class” with database design!





Kathy’s Worksheet 3b – MAKING A CAMERA LIST TABLE 


On Step 5 #3, Kathy decided that she should make a table for her cameras. That way, when she is entering a new Photo, she can have a dropdown of the cameras that will pick up from the Camera list. Kathy may think of other lists that would be helpful, but for this example, we will just use one.





Table�
Fields�
Notes�
�
Cameras


�
Camera ID


Make


Model


ModelNumber


PurchasedFrom


DatePurchased


DateRemoved





�
Uniquely identifies a Camera


Camera manufacturer


Model number from body of camera


Retailer or other source


Date Purchased


Date Camera is disposed of�
�



Now Kathy is ready to go to Worksheet 4.





Be sure you have finished Worksheets 2 & 3 before you go on.


Before you begin Worksheet 2, you may find it helpful to read how Kathy did Worksheets 2 & 3. The example shows how she did each step, and then, how she went back and reconsidered what she had written and made corrections
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