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Sign in with a valid user id and password
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Select Databases 
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Select Schemas 
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Select Run an SQL Script in the bottom Panel 
Use the drop and locate the statement CALL QSYS.CREATE_SQL_SAMPLE(‘collection’);
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Press the Insert Button, the text is inserted in the input field.

Change the word collection to corpdata
Press ‘Ctrl-Y’ or run selected from the menu 
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The test collection called corpdata has been created. 
In the database tasks panel ( bottom pane) Select Select schemas to display  (double-click)

Remove any schemas (libraries) you don't want to see displayed. In the text entry box Enter schema names: type corpdata   click the
Add--> button  Click the OK button
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Selected schema (collection, library) is now shown
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Double click the schema name (CORPDATA) to see the objects listed in the schema (library)
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Click the Tables icon in the right hand pane to display a list of tables in the collection CORPDATA.
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Double Click the Table Project to display the contents 

What kind of damage can you do here?

Edit Rows (records) in the table - Simply type over the data and press enter 
Delete Rows 
Insert new rows 
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What happens if I attempt to add a project for an employee that does not exist?

I will receive an error message.

Operation not allowed by referential constraint Q_CORPDATA_PROJECT_RESPEMP_00001 in CORPDATA.

Message ID: SQL0530

Cause . . . . . :   If this is an INSERT or UPDATE statement, the value is not valid for the foreign key because it does not have a
matching value in the parent key. If this is a DELETE statement affected by a SET DEFAULT delete rule, the default value is not
valid for the same reason. If this is an ALTER TABLE statement, the result of the operation would violate the constraint
Q_CORPDATA_PROJECT_RESPEMP_00001. Constraint Q_CORPDATA_PROJECT_RESPEMP_00001 in CORPDATA for
table PROJECT in CORPDATA requires that any non-null value of the foreign key have a matching value in the parent key. 

Recovery  . . . :   To conform to the constraint rule, you must either: -- change the INSERT or UPDATE value to match a value in
the parent key, -- insert a row in the parent file that matches the foreign key values being inserted or updated. -- insert a row in the
parent file that matches the foreign key default values of the dependent rows. Otherwise, you must drop the referential constraint.

Here’s the type of constraints allowed by DB2/400

Constraints
Constraints are rules enforced by the database manager. DB2 UDB for iSeries  supports the following constraints:

Unique constraints
A unique constraint is the rule that the values of the key are valid only if they are unique. Unique constraints can be created using the
CREATE TABLE and ALTER TABLE statements. Although CREATE INDEX can create a unique index that also guarantees
uniqueness, such an index is not a constraint. 

Unique constraints are enforced during the execution of INSERT and UPDATE statements. A PRIMARY KEY constraint is a form of
UNIQUE constraint. The difference is that a PRIMARY KEY cannot contain any nullable columns.
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Referential constraints:
A referential constraint is the rule that the values of the foreign key are valid
only if:
– They appear as values of a parent key, or
– Some component of the foreign key is null.
Referential constraints are enforced during the execution of INSERT, UPDATE, and DELETE statements.

Check constraints
A check constraint is a rule that limits the values allowed in a column or group of columns. Check constraints can be added using the
CREATE TABLE and ALTER TABLE statements. Check constraints are enforced during the execution of INSERT and UPDATE
statements. To satisfy the constraint, each row of data inserted or updated in the table must make the specified condition either TRUE
or unknown (due to a null value).

How can you determine what contstraints are on a table?

Right click on the table and select Definition from the context menu

Select the constraints tabs to view the constraints which are assigned to the table. 
You could also view the SQL that would be used to create the table. 
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Right Click on the Table and select Generate SQL... 
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Click the Generate button and the “source” for the table will be generated in a Run SQL Scripts window. The Run SQL Scripts
function was used earlier to create the collection CORPDATA. 
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The First statement, CREATE TABLE,  creates the table and defines the columns. It defines the primary key in the file as PROJNO.

CREATE TABLE CORPDATA.PROJECT ( 
PROJNO CHAR(6) CCSID 37 NOT NULL ,  PROJNAME VARCHAR(24) CCSID 37 NOT NULL DEFAULT '' , 
DEPTNO CHAR(3) CCSID 37 NOT NULL ,  RESPEMP CHAR(6) CCSID 37 NOT NULL , 
PRSTAFF DECIMAL(5, 2) DEFAULT NULL , PRSTDATE DATE DEFAULT NULL , 
PRENDATE DATE DEFAULT NULL ,  MAJPROJ CHAR(6) CCSID 37 DEFAULT NULL , 
CONSTRAINT CORPDATA.Q_CORPDATA_PROJECT_PROJNO_00001 PRIMARY KEY( PROJNO ) ) ; 

The second statement adds a constraint to the department file.  It prevents rows in the department file from being deleted if a project
exists in the project file for that department.   This prevents “orphan” project rows. 

ALTER TABLE CORPDATA.PROJECT 
ADD CONSTRAINT CORPDATA.Q_CORPDATA_PROJECT_DEPTNO_00001 
FOREIGN KEY( DEPTNO )  REFERENCES CORPDATA.DEPARTMENT ( DEPTNO ) 
ON DELETE RESTRICT  ON UPDATE NO ACTION ; 

The third statement adds a constraint to the employee file.  It prevents rows in the employee file from being deleted if a project exists
in the project file for that department.   This prevents “orphan” project rows.
  
ALTER TABLE CORPDATA.PROJECT 

ADD CONSTRAINT CORPDATA.Q_CORPDATA_PROJECT_RESPEMP_00001 
FOREIGN KEY( RESPEMP ) REFERENCES CORPDATA.EMPLOYEE ( EMPNO ) 
ON DELETE RESTRICT  ON UPDATE NO ACTION ; 

Hopefully you can see the benefit of generating SQL to understand how a table has been defined. 

Another way to understand the relationship between tables in the collection is to use the Database map function of iSeries Navigator. 
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Click Map your database
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Use the Drop down boxes to search for DB2/400 objects or expand the Schema Tree by clicking the plus sign. 

Select the objects you wish to map by double clicking on the object name a status window is displayed showing the relations as they
are found.  This operation can take a while for a complex environment. 
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When the relations have been identified a Map is displayed. 

Use the Zoom in and Zoom out icons to display the map.   Moving the cursor over an object in the map will cause a pop-up window to
show a description of the objects.  Right click on an object to view the table context menu.  This menu contains functions to  Edit,
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View, Display the definition, Generate SQL, work with journalling, work with permissions, reorganize, delete, rename the file. In
addition you can remove the table from the map.  

Saving the map will create tables in the collection which contain the relations displayed on the map.  You can open saved maps
without having to generate the relationships again. 

Mapping shows a static view of the database it aids you in understanding the relationship of objects in the database.  To understand
performance aspects of your database the Visual Explain function of iSeries navigator can be used. 

To use Visual Explain, start a new SQL script. By selecting Run SQL Script from the database tasks listed when the Database section
of iSeries navigator is selected. 
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An empty SQL scripts menu is shown. 

Type in the SQL statement you would like to analyze. 
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In this case all rows in table SYSTABLES in library (collection) QSYS2 which start with CHK are shown.  Selecting Visual Explain
option Run and Explain causes the SQL statement to be run, and the Visual Explain window to be shown at the completion of the
Query. 
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The Visual Explain Window has three sections:
1. The diagram of the SQL statement this is shown from left to right
2. The Attribute Window which shows run time statistics
3. Optimizer messages.  These are extracted from the joblog of the server job which was used to run the SQL statement. 
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Optimizer Messages:

Clicking on a message will display the second level text for the message.   In the case of Access path suggestions the table and column
names for the suggested access path (view) are displayed. 
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So just follow the instructions in the message and you’ll be all set!

Just kidding....

Click the Actions menu and select Advisor, then select the Index Advisor Tab
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To create the recommended Indexes click the Create... Button in the lower right hand corner of the window. 
The New Index window is shown.  Type in an Index Name in the example AdvisorOne is used, type some text if you want to and
click OK. 

If you’re curious click the Show SQL  button to see the SQL used to create the index. 
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Repeat the process for each access path which is recommended by the Advisor.

What if you need to understand the performance of an application and you can’t run the SQL statements individually?

Use the SQL Performance Monitor, this is in the Databases tasks pane.
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Enter a Name and Schema (library) for the Monitor, then select the Monitored Jobs Tab. 
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The job fields will act as sort columns to aid you in finding the job(s) you want to monitor.  In this case I have selected
QPADEV0005.

To check on the status of the monitor Click SQL Performance Monitors  in the left hand pane of the iSeries Navigator.
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Right click on the Monitor and select List Explainable Statements.  This will open a window which allows you to select the statements
you wish to review. 
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Select the statement you want to analyze and click the Run Visual Explain button, the Visual Explain window will open. 
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If you want to learn more about database performance you can take a look at the manual  DB2 Universal Database for iSeries -
Database Performance and Query Optimization, which can be found at URL: 

http://publib.boulder.ibm.com/infocenter/iseries/v5r3/ic2924/info/rzajq/rzajqmst.pdf

Or  Type DB2 Universal Database for iSeries - Database Performance and Query Optimization into Goggle and select the first match. 

Other SQL References:

iSeries specific SQL manual, the examples in this manual can be used with the CORPDATA schema created using the examples in
this document.   DB2 Universal Database for iSeries SQL Programming Concepts   this can be found at URL:
http://publib.boulder.ibm.com/infocenter/ iseries/v5r3/ic2924/info/sqlp/rbafy.pdf

The IBM Publications home page:  Access to DB2, Cloudscape and iSeries information Centers

http://www.ibm.com/support/publications/us/library/

SQL Tutorial - The person who wrote this manual claims it doesn’t apply to OS/400, but many of the examples are applicable.  A lot
of time was spent on this and the end result is a very good reference. 

http://ourworld.compuserve.com/homepages/Graeme_Birchall/HTM_COOK.HTM
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