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I.
Types of Constraints
Constraints define the rules that insure the integrity of data in the database.   Because constraints are part of the database definition they reduce the amount of validation that must be done at the application level and provide an integrity defense against poorly written application programs and inconsistent data entry.

Oracle includes five kinds of constraints:

A) Primary Key constraints (PK)

Defines the primary key of a table.  Oracle will not allow a primary key value to be null and will not allow two rows in the table to have the same primary key value.  For example, no two students would be allowed to have the same student ID number.  A table can have only one primary key constraint.

B) Foreign Key constraints (FK)

Defines a relationship between two tables in which the domain (set of allowable values) in a column of one table is defined by the set of values contained in the primary key column or columns of another table.   For example, Oracle will not allow a value in the customer ID column of a customer payments table unless that customer ID exists in the customer table.  Null values may be allowed if desired.

C) Unique Key constraints (UK)

Primarily used to enforce uniqueness in a candidate key.  A candidate key is a column or columns that could have been used as the primary key but was not, but were uniqueness should still be enforced.  For example, RU uses a six digit student ID as the primary key.  If only a primary key constraint were defined than the database would fail to  reject duplicate entries for social security number.   By defining a Unique Key constraint on social security number no students would be allowed to have the same social security number.  Null values may be allowed if desired.  Unique key constraints are often used to enforce uniqueness in natural composite keys when a token key is being used as the Primary Key to avoid the natural composite key.    

D) Check Constraints (CC)

A check constraint allows an entered value to be “checked” against a set of defined conditions.  For example we may check to see that a student grade point average is between 0 and 4.0, or that the hours worked in a week by an employee is between 0 and 60, or that the answer to a question is either yes or no.  Check constraints may involve more than one column.  Null values may be allowed if desired.

E) Not Null Constraints (NN)

When a not null constraint is defined on a column Oracle requires the entry of some value into that attribute of the row.   The Not Null Constraint is automatically defined for primary keys.

· NOTE:  business rules too complex for these constraints must be enforced via Triggers or Application Code.  You will also find that a poorly designed database is more difficult to constrain.

II.
Some simple rules:
A. Oracle constraints can be entered as part of the table definition or can be added after the table is created.   

B. Ordinarily, Oracle will not allow a constraint to be added to a table that already violates the constraint.

C. Constraints can generally be defined at the column level (i.e. be part of a column defintion) or at the table level.   

D. Multi-column constraints must be defined at the table level.

E. The Not Null constraint must be defined at the column level.

F. Users can find constraint metadata in the user_contraints view

G. No two constraints in a schema can have the same name

H. If you do not name a constraint Oracle will assign a nondescript name which is not helpful when an exception is raised in response to a constraint violation.  Always name your Constraints.

I. Constraints more complex than those described here will have to be enforced through triggers or application code

III.
Syntax Examples:
A. Primary Key Constraints

Assume table:       STUDENT{SID, LASTNAME, FIRSTNAME}

Semantic Rule:
No students can have the same SID.

1. At table creation, defined at column level:

CREATE TABLE STUDENT


(SID  CHAR(6) CONSTRAINT Student_SID_PK PRIMARY KEY,


 LASTNAME VARCHAR2(20),


 FIRSTNAME VARCHAR2(20));

2. At table creation, defined at table level:

CREATE TABLE STUDENT


(SID  CHAR(6),


 LASTNAME VARCHAR2(20),


 FIRSTNAME VARCHAR2(20),

 CONSTRAINT Student_SID_PK PRIMARY KEY(SID));

3. After table creation, defined at column level

not allowed except for NOT NULL constraints

4. After table creation, defined at table level

ALTER TABLE STUDENT


ADD CONSTRAINT Student_SID_PK PRIMARY KEY(SID);

Note that table level definition (at or after table creation) requires identification of the column to be constrained.  If a primary key is composite it must be defined at the table level (either before or after table creation) such as

ALTER TABLE STUDENT


ADD CONSTRAINT Student_PK PRIMARY KEY(Lastname,Firstname);
B. Foreign Key Constraints

Assume two tables:
STUDENT{SID, LASTNAME, FIRSTNAME, SMAJOR}




MAJOR{MAJORID, MAJORNAME}

Semantic Rule:

A student’s major must match one of the majors in the MAJOR table.

1. At table creation, defined at column level:

CREATE TABLE STUDENT


(SID  CHAR(6),


 LASTNAME VARCHAR2(20),


 FIRSTNAME VARCHAR2(20),

 SMAJOR VARCHAR2(4) CONSTRAINT Student_Smajor_FK

REFERENCES MAJOR(MAJORID));
2. At table creation, defined at table level:

CREATE TABLE STUDENT


(SID  CHAR(6),

    SMAJOR VARCHAR2(4),


 LASTNAME VARCHAR2(20),


 FIRSTNAME VARCHAR2(20),

 CONSTRAINT Student_Smajor_FK FOREIGN KEY(SMAJOR)

                REFERENCES MAJOR(MAJORID));
3. After table creation, defined at column level
not allowed except for NOT NULL constraints

4. After table creation, defined at table level

ALTER TABLE STUDENT


ADD CONSTRAINT Student_Smajor_FK FOREIGN KEY(SMAJOR)

 REFERENCES MAJOR(MAJORID);
Again note the need to identify the constrained column (smajor) in the syntax of the constraint definition when a constraint is defined at the table level.   Multi-column foreign key constraints must be defined at the table level such as:

   ALTER TABLE COURSE_REGISTRATIONS


  ADD CONSTRAINT CLASS_REGISTRATIONS_FK


  FOREIGN KEY(regsemester,regindex)

        REFERENCES COURSE_OFFERINGS(SEMESTER, INDEX);
Cascade Constraints:  Normally you can not drop a table if it is FK referenced by another table.  This problem can be fixed by either dropping the tables in the correct order (child tables first) or by adding the CASCADE CONSTRAINTS key words to the drop table command.  This will remove the referencing constraint from the child table.

Cascade Delete:  Normally, an attempt to delete a parent row which is referenced by child row via a FK constraint will result in an exception (e.g. you cannot delete the CPSC row from the majors table if there are students in the students table that have CPSC designated as their Major).  As an alternative, the semantics of a system may specify that when a parent row is deleted that all child rows with that foreign key should also be deleted.  This can be specified in the definition of the Foreign Key Constraint:

ALTER TABLE STUDENT


ADD CONSTRAINT Student_Smajor_FK FOREIGN KEY(SMAJOR)

 

REFERENCES MAJOR(MAJORID) ON DELETE CASCADE;
GREAT CARE should be taken here.  Note that a deletion of the major CPSC would result in all students with that major being deleted from the system!!  This is not a likely place where Cascade Delete would be used.  It would more likely be used to delete a weak entity such as SALES_ORDER_DETAIL_LINES when the Parent SALES_ORDER was deleted.

C. Unique Key Constraints

Assume table:       STUDENT{SID, SSNO, LASTNAME, FIRSTNAME}

Semantic Rule:
No students can have the same SSNO.   In this example the PK constraint on SID is also shown to see how multiple constraints can be added.

1. At table creation, defined at column level:

CREATE TABLE STUDENT


(SID  CHAR(6) CONSTRAINT Student_SID_PK PRIMARY KEY,


 SSNO CHAR(9) CONSTRAINT Student_SSNO_UK UNIQUE,


 LASTNAME VARCHAR2(20),


 FIRSTNAME VARCHAR2(20));

2. At table creation, defined at table level:

CREATE TABLE STUDENT


(SID  CHAR(6),

    SSNO CHAR(9),


 LASTNAME VARCHAR2(20),


 FIRSTNAME VARCHAR2(20),

 CONSTRAINT Student_SID_PK PRIMARY KEY(SID),

 CONSTRAINT Student_SSNO_UK UNIQUE(SSNO));

3. After table creation, defined at column level

not allowed except for NOT NULL constraints

4. After table creation, defined at table level

ALTER TABLE STUDENT


ADD (CONSTRAINT Student_SID_PK PRIMARY KEY(SID),

     CONSTRAINT Student_SSNO_UK UNIQUE(SSNO));

As with PK and FK constraints, a multi-column UK would have to be defined at the table level.  For example:

ALTER TABLE STUDENT


ADD (CONSTRAINT Student_SID_PK PRIMARY KEY(SID),

        CONSTRAINT Student_lname_fname_UK 

             UNIQUE(lastname,firstname));
D. Check  Constraints

Assume table:       STUDENT{SID, LASTNAME, FIRSTNAME, STATUS}

Semantic Rule:
The status of a student is either PT (part time),  FT (full time), or NE (not enrolled)

1. At table creation, defined at column level:

CREATE TABLE STUDENT


(SID  CHAR(6),


 LASTNAME VARCHAR2(20),


 FIRSTNAME VARCHAR2(20),

    STATUS CHAR(2) CONSTRAINT Student_Status_CC 

CHECK(STATUS=’PT’ or STATUS=’FT’or STATUS=’NE’);

2. At table creation, defined at table level:

CREATE TABLE STUDENT


(SID  CHAR(6),


 LASTNAME VARCHAR2(20),


 FIRSTNAME VARCHAR2(20),

CONSTRAINT Student_Status_CC CHECK(STATUS=’PT’ or STATUS=’FT’or STATUS=’NE’);

3. After table creation, defined at column level

not allowed except for NOT NULL constraints

4. After table creation, defined at table level

ALTER TABLE STUDENT

ADD CONSTRAINT Student_Status_CC 

                CHECK(STATUS=’PT’ or STATUS=’FT’ or STATUS=’NE’);

As with PK, FK and UK constraints, a multi-column UK would have to be defined at the table level.  For example:

ALTER TABLE PROJECTS


ADD (CONSTRAINT Projects_dates_CC

           CHECK(project_start_date<project_end_date));
E. Not Null Constraints

Assume table:       STUDENT{SID, SSNO, LASTNAME, FIRSTNAME}

Semantic Rule:
A students SSNO, LASTNAME, and FIRSTNAME must be entered.

1. At table creation, defined at column level:

CREATE TABLE STUDENT


(SID  CHAR(6) CONSTRAINT Student_SID_PK PRIMARY KEY,


 SSNO CHAR(9) CONSTRAINT Student_SSNO_UK UNIQUE

                 CONSTRAINT Student_SSNO_NN NOT NULL,


 LASTNAME VARCHAR2(20) CONSTRAINT Student_lname_nn NOT NULL,


 FIRSTNAME VARCHAR2(20) CONSTRAINT Student_fname_nn NOT NULL);

2. At table creation, defined at table level:

Not allowed. Not null can only be a column level constraint.

3. After table creation, not null constraint defined at column level

ALTER TABLE STUDENT


MODIFY (LASTNAME CONSTRAINT Student_lname_nn NOT NULL,


              FIRSTNAME CONSTRAINT Student_fname_nn NOT NULL);


   The example above adds two not null constraints to existing columns.
4. After table creation, defined at table level

Not allowed.

Please let me know if you find any errors in this document.

