Implementing Unique Indexes and Surrogate Keys In Microsoft Access

PRIMARY KEY:

Most people have at least some idea what a Primary Key is.  When in the Design View, you select a field and click the key button.  This makes Access happy when you save the table for the first time.  Otherwise it will bug you to create one.

A primary key does two things, it guarantees that the value in the field cannot be Null and it cannot have duplicates.  To determine which field should be the primary key, you should look at your table for all of the fields AND combinations of fields which could possibly uniquely identify the table.  For the following table:

Employee

==============

EmployeeNumber

LastName

FirstName

MiddleInitial

SocSecNum

BirthDate

Address

City

State

Zip

There are several fields or combinations of fields which we might consider:

EmployeeNumber

SocSecNum

LastName,FirstName,MiddleInitial,Birthdate

CANDIDATE KEYS:

Each of these is a possible candidate for Primary Key, so we call them Candidate Keys.  Now we look very closely at the CKs and try to determine which is best.  The criteria is two-fold.  Which one is least likely to be Null AND least likely to be repeated?  Social Security Number may be a good candidate, except that some people don't have them and there have been known to be duplicates.   Another possibility is the combination of the LastName, FirstName, MiddleInitial, and Birthdate.  This is less good, since some people don't have a MiddleInitial.  EmployeeNumber is a better possibility as we have control of it in our organization.  However, organizations change and merge and it could be that some time in the future, we might have duplicates.  The answer to this is to create a surrogate key.

SURROGATE KEYS:

A surrogate (or artificial) key in Access is a primary key created on an Autonumber field.  Since an autonumber field is guaranteed to be unique and non-null by its very nature, many developers use surrogate keys in almost every table.  However, there is a problem with this as well.  Suppose I have the following:

EmpID   LastName    
Firstname  
MI  
SSN          
DOB

=====   =========  
 =========  
== 
 ========= 
 ========

1       
Carlson     
Roger      
J   
111-11-1111  
1/1/1969 

2       
Carlson    
Roger      
J   
111-11-1111  
1/1/1969

3       
Carlson     
Roger      
J   
111-11-1111  
1/1/1969 

4

Now, technically each record is unique and from the database prospective, it is.  On a real world perspective they are not.  In reality, they are all me.  Perhaps different people entered them without knowing that the other had.  This happens quite often in real-world systems and we have to do something to manage it.

UNIQUE INDEXES:

The way we take care of this is to split the duties of the Primary Key.  The surrogate key makes sure the record has a unique and non-null key value that can be used in relating tables.  Since this number can never be change, it is ideal for it.  But the duty of monitoring the real-world uniqueness of the record, we give to the Unique Index.

In many ways, a Unique Index is like the primary key.  In fact, the primary key IS a unique index.  All primary keys are unique indexes, but not all unique indexes are primary keys.  One difference is that a Unique Index MAY contain nulls.  Now you CAN set a unique index to not allow nulls, but you don't have to.  A primary key cannot have a null under any circumstance.  So the main duty of the Unique Index will to dis-allow duplicates in the field or fields that compose the index.

In our example above, we could create unique indexes on SocSecNum, EmployeeNum, and the three names with birthdate (as long as you allowed nulls in the MiddleInitial field).  Whether we would actually do so is another question.  As Don mentioned, you need to look long and hard at your data AND business rules to see which is most appropriate.  You don't HAVE to do them all.

However, you SHOULD have at least one to avoid the problems above and to also make sure a record is not created with nothing in it but the primary key (record 4 above).

HOW TO CREATE A UNIQUE INDEX:

Creating a unique index on a single field is easy.  You can do it in the table design view.  At the bottom portion of the screen is a property called Index.  Set that to Yes(No Duplicates).  If you want to allow Nulls, set Ignore Nulls to Yes.

Creating a unique index on multiple fields is not so straight-forward.  In the table Design View, click the Indexes Button (it has a lightening bolt on it).  Under Index Name, type a meaningful name and then select a field in the Field Name column.  In the lower portion, set the Unique property to Yes.  Now WITHOUT entering another Index Name, select your second field in the next Field name and so on until you have all the fields you need:

IndexName       

FieldName      
SortOrder

=========     

 =========      =========

WholeNameDOB   
LastName    

               

FirstName 

               

MiddleInitial

               

BirthDate

For performance reasons, you should create them in the order that they appear in the table in design view.

