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Relationships between tables are essential for the creation of more
sophisticated databases. When you do this, however, you must be
aware that the data in your tables are no longer independent. For
example, if you were to change the StudentID field of a record in
the Students table, it is important that the related field in the
Guardians table be changed as well — otherwise, you would lose
the link between a student and his guardian.

To make sure that related data are not deleted or modified, Access
uses a system of “rules” called referential integrity. You are going to
examine referential integrity for related tables.

1. Open the Integrity database file.

Notice that this database contains many of the same
tables that were in the Relationships database.

2. On the Tools menu, choose Relationships.

The Relationships window opens. Notice the
various relationships between the tables.
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3. Click the join line between the Students Field List
and the StudentGrades Field List.

The join line appears darker, indicating that the
relationship is selected.

4. On the Relationships menu, choose Edit
Relationship.

The Edit Relationships dialog box appears.

Tip: Alternatively, you can simply double-click the
join line.
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5.

Edit Relationships

Cascade Update Related Fields

Cascade Delete Related Records

Relationship Type: One-To-Many

Table/Query: Related Table/Query:
|Students w | StudentGrades v |
StudentID w | StudentID ~
E
v
[JEnforce Referential Integrity

Select the Enforce Referential Integrity option.

A check mark appears —
in the box, indicating
that the option is

Enforce Referential Integrity
[ascade Update Related Fields
[ Cascade Delets Related Recards

selected. Also notice that the Cascade Update Related
Fields and Cascade Delete Related Records options are
no longer dimmed. You will use these options later.

Click OK to close the dialog box.

Notice the change in the
join line between the
linked tables.

To indicate that referential

@mf
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integrity is enforced between these tables, Access
indicates the type of relationship that exists between
them. Since these tables use a one-to-many
relationship, Access places a 1 near the Students
Field List and the symbol for infinity (o) near the

StudentGrades Field List.

In order to maintain the relationship between the Students and
Guardians tables, you are going to establish referential integrity.

You can edit a relationship through the Shortcut menu.

Right-click the join line between the Students

and the Guardians tables.

On the Shortcut menu,
choose Edit Relationship.
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Note: If Edit Relationship does
not appear on the Shortcut menu, verify that the tip
of the pointer is directly on the join line and then try

again.
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On the Edit Relationships dialog box, click the
Enforce Referential Integrity option to select it, and
then click OK.

Notice the change in the join line between the Field
Lists. When referential integrity is enforced, it is

easy to see what type of
relationship exists between 1 1
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Save the layout of the
Relationships window.

Close the Relationships window.

Note: If you try to establish referential integrity
between two tables, make sure that the related table
of the relationship does not contain a record whose
foreign key value does not occur in the primary
table of the relationship. As you will see, this would
violate the second rule of referential integrity. In the
relationship you just created, the primary table was
the Students table and the foreign key was the
StudentID field in the Guardians table. If there are
records in the Guardians table whose StudentID do
not appear in the Students table, those records have
no "point of reference” — that is, you have a guardian
with no student. This unreferenced data is likely to
be lost or inaccessible to the database's users.

Once again, referential integrity is used to preserve the
relationships between primary and related tables when you modify
records. When referential integrity is enforced, you must observe
three rules. In no particular order, these rules are:

Rule 1: You cannot delete a record in the primary table if
related records exist in the related table. This would
leave records in the related table with no relationship to
other data in the database — you would "lose" data and
there might be no way of accessing it, short of reading
through all the records.

Rule 2: You cannot add a primary key field value in the
related table if the primary table does not already contain
that value.
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= Rule 3: You cannot change a value in the primary key
field of the primary table if a related record exists in the
related table.

You are going to test these rules on the relationships that you just
modified.

1. Open the Students table in Datasheet view.

Notice the records in the table.

2. You are going to try to delete the first record in the
table. Keep in mind that each of these students have
grades listed in the StudentGrades table.

Click an insertion point anywhere in the first
record.

3. On the Edit menu, choose Delete Record.

The following alert box appears.

Microsoft Office Access

& The record cannot be deleted or changed because kable ‘StudentGrades' includes related records.

Since the student with StudentID 1001 has related
records in the StudentGrades table, deleting this
record would violate the first rule of referential
integrity.

Note: If you do not see the alert box, make sure that
you chose Delete Record (not simply Delete) from the
Edit menu.

4. Click OK to close the alert box.

The selected record is not deleted.

You are going to test the third rule of referential integrity by trying
to modify the StudentID of the first record.

1. In the first record, change the contents of the
StudentID field to: 2001

Although it seems as if you are able to change the
field, Access will not allow you to save these
changes to disk.

2. Use SHIFT/ENTER to save changes to the record.
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The same alert box appears as before. Since Jamaal
Young has related records in the StudentGrades table,
Access will not allow you to modify the StudentID
field. Doing so would violate the third rule of
referential integrity.

3. Click OK to clear the alert box.
4. Tap the ESC key to undo the changes.

Note: Keep in mind that Access prevents you from
modifying the StudentID field because it is the
primary key of the relationship. If a field is not
related to another table, you will not be prevented
from modifying its contents.

You are going to test the second rule of referential integrity by
trying to add a grade for a student that does not exist.

1. Close the Students table.
2. Open the StudentGrades table.

3. On the Table Datasheet toolbar, click the .
New Record button. |

4. Enter the following record. When you get to the
last field, do not tap the TAB key.

StudentID: 2001
CourselD: MAT151
Semester: 952

CourseGrade: 3.67

5. Use SHIFT/ENTER to try to save the new record.

The following alert box appears.

Microsoft Office Access

& Yfou cannot add of change a record because a related record is required in table ‘Students'.

o] [ el |

Access will not allow you to add the record. You
tried to add a record in a related table,
StudentGrades, having a one-to-many relationship
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6.
7.

with the primary table, Students. Since a record for a
student with StudentID of 2001 does not exist in the
primary table of this relationship, this record fails the
second rule of referential integrity.

Click OK to clear the alert box.
On the Edit menu, choose Undo Current Field/Record.

The record is removed from the datasheet.

Close the StudentGrades table.

Ovel'riding There are two options that allow you to modify and delete related
Referential records while still maintaining referential integrity between related
Integl'ity tables. When these options are selected, instead of getting an alert
ox when you try to modify a primary key in a table, Access wi
b heny y dify a p y key ble, A 1
simply make the same modification to all records in related tables.
You are going to take a look at how these options work.

4.
5.

On the Database toolbar, click the =f
Relationships button.

Select the join line between the Students Field List
and the StudentGrades Field List.

On the Relationships menu, choose E£dit
Relationship.

Notice the options available under the Enforce
Referential Integrity

Enforce Referential Inkegrity

Option. [ cascade Update Related Fields

t []Cascade Delete Relsted Records
Cascade Update Related
Fields. When selected,
modifying the primary key in the primary table will
cause any matching foreign keys in the related table
to be updated as well — the change "cascades"
down from the primary table to the related tables.

Cascade Delete Related Records. When selected,
deleting a record in the primary table will cause any
matching records in the related table to be deleted
as well.

Select both of the Cascade options.

Click OK to make the changes to the relationship
and close the dialog box.
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Although referential integrity will be maintained
between these two tables, you have told Access to
override two of the rules.

When overriding the rules of referential integrity, it is important to
be aware of all of the relationships involving a particular table.
Although you have selected the two cascade options for the
relationship between the Students table and the StudentGrades table,
there is also a relationship between the Students and the Guardians
tables. Since referential integrity is being enforced for this
relationship, Access will not allow you to change the primary key
field of the Students table unless the cascade options are enabled on
all relationships involving the Students table.

You are going to select the cascade options for the one-to-one
relationship between the Students and the Guardians tables.

1. Right-click the join line between the Students Field
List and the Guardians Field List.

2. On the Shortcut menu, choose Edit Relationship.

3. On the Edit Relationships dialog box, click the
Cascade Update Related Fields and the Cascade
Delete Related Records options to select them.

4. Click OK to close the dialog box.

Note: Keep in mind that although there is a
relationship between the Courses table and the
StudentGrades table, referential integrity is not being
enforced for the relationship.

5. Close the Relationships window.

In order to see how the cascading update option works, you are
going to open the two related tables and then update one of the
StudentID fields in the primary table.

1. Open the Students table.

2. You are going to open a related table as well.

On the Table Datasheet toolbar, click the
Database Window button.

]

The Database window is active again.
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3. Double-click the StudentGrades table to open it.

4. You are going to minimize the Database window and
then arrange the two datasheets.

On the Table Datasheet toolbar, click the @
Database Window button. -

5. On the Integrity: Database window, click the
Minimize button.

6. On the Window menu, choose Tile Vertically.

The windows should look like the following:

i Fle Edt Wew Insert Format Records  Jools  Window  Help Type & question for help =
HAN= RS RERAR TN RN N R A=A N =E=RNY
E StudentGrades : Table _\ B Students : Table EE @

StudentlD | CourselD | Semester [ CourseGrade StudentlD | LastName | FirstMame | DOE Feeder Grade | DOE
w3 1001 [ERSUERETY 4.00 b+ 1001 Young Jamaal 712001 EAZ 12315418
|| 1001|ELEOO3  |931 4.00 + 1002 Williams | Latonya |7/2001 15 108 12272611
|| 1001 ELEO12 951 2687 + 1003 Feliciano  |Jose 7£2001/15 26 12/31241¢
|| 1001 ELEO14 952 367 & 1004 Ying Jing 172003 St Mary's 112722418
|| 1001|ELEO22 932 4.00 + 1005 Williams | Sherill 742004 15 81 93/23A18
|| 1001/ ELEC24 942 333 + 1008 Baez Oscar /2004 HS 50 10/7A10/1%
|| 1001/ ENGI00 931 333 + 1007 Moel Draysia 7/2004 Mother Cabrini 9 87Nt
|| 1001 ENG1S0 932 367 &2 1008 Pierna Marcus 72001  Lincaln Acadermy 12210418
|| 1001|ENG200 | 341 3.00 + 1003 Clark Derrick B/2002 15 53 11/3/25/1
|| 1001 ENG250 942 3.00 + 1010 Paulson Chivone ‘82003 MS 141 100 1£2041¢
|| 1001 ENG300 951 333 + 1011 Santana Carlos B/2002 15 81 112026118
|| 1001|ENG350 |952 367 + 1012| Ortiz Jose 7/2004 JHS 80 97722418
|| 1001|HIS10T |93 367 + 1013| Tsyrlin Sam '8/2003 Mather Cabrini 123411418
|| 1001/ HIS151 932 167 + 1014 Fischer Colin 2002 PS5 22 11 472418
|| 1001 HIS201 941 333 &2 1015 MeCoy Shauna 'B/2003 JHS 80 1001044418
|| 1001|HIS250  |942 333 + 1016| James Robert 742001 Lincoln Academy 12172041
|| 1001 HIS301 951 3.00 + 1017 Cormican | Larraing 142003 IH 104 11172341
|| 1001 HIS341 952 367 + 1018 Feliciano | Michelle B/2002 CPESS 113720418
|| 1001/ MATI00 931 333 &2 1019 Bahamande| Tara 72004 Ditrus 9372318
|| 1001|MATI50 932 367 + 1020/ Harrigan | Lydell '8/2003 AES 1013412418
|| 1001/ MAT200 941 400 0 0
|| 1001 MAT260 942 4.00
|| 1001|MAT300 | 951 3.00
| 1001|MAT350 952 333
|| 1001 SCHO7 931 367
|| 1001/ SCHST 932 4.00
|| 1001|5CI201  |341 367
|| 1001| SCI251 942 400
|| 1001| SCI301 951 267

nilarimat  lee 497

Record: [ﬁ]ﬂ A 10

Datasheet Yiew

Record: (4] 4 [ 1 [P J01]

7. In the Students table, click an insertion point in the
first record.

8. Change the contents of the Student/D field to: 2001

9. Use SHIFT/ENTER to save the changes to disk.
(Alternatively, you can simply move the insertion
point away from the record.)

Since the Cascade Update Related Fields option is
enabled, Access allows you to make the modification.
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E StudentGrades : Table E Students : Table %)

StudentlD | LastMame | FirstMames | DOE Feeder DOE
13 2001 ELEQO1 = 2001 Y oung Jarnaal 772001 EAS 12/3/151¢
|| 2001/ ELEOO3  |931 = 1002 Williams  Latonya  |7/2001 15 106 12/ 2f261¢
| 2001/ ELE01Z  |951 = 1003 Feliciano | Jose 70200115 26 1231218
| 2001/ ELEO14 952 2 1004) Ying Jing /2003 St Mary's 1132218
| 2001 ELEO22 932 + 1005 Williams | Sherill 772004 15 81 9572311
| 2001 ELEOZ24 942 + 100 Baez Oscar 172004 JHS 50 10741014
| | 2001 ENG100 931 + 1007 | Moel Draysia 772004 Mather Cabrini 9] 5718

In order to maintain referential integrity between
the tables, however, Access makes the same changes
to the corresponding StudentID in the related table.

If referential integrity were not being enforced,
Access would not have changed the StudentID field
in the related table (StudentGrades). This would have
caused problems, for in the Students table, Jamaal
Young would have had a StudentID of 2001. In the
StudentGrades table, however, he would have still
had a StudentID of 1001.

10. You are going to update another StudentID in the
Students table.

Click an insertion point in the second record of the
Students table.

11. Change the StudentID field to: 2002
12. Use SHIFT/ENTER to save the changes to disk.

13. Scroll the StudentGrades datasheet.

In the StudentGrades table, notice that the
corresponding StudentID was updated.

If you have made a mistake and would like to go back to the
original StudentID, you can use the Undo command.

1. Select the Students table datasheet.

2. On the Edit menu, choose Undo Saved Record.

In both the primary table (Students) and the related
table (StudentGrades), Access reverts to the original
value of the field.

Note: Of course, in both of these cases, Access also
makes the appropriate changes in the StudentID of
the Guardians table, because you chose Cascade
Update for this relationship as well.
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Testing You are going to use similar techniques to test the cascading
Cascadlng deletes option. Be aware, however, that you cannot undo the
Deletes deletion of a record.

1. You are going to delete a record from the Students
table.

Click an insertion point in the third record of the
Students table (the one with a Student/D of 1003).

2. On the Edit menu, choose Delete Record.

An alert box appears indicating that a cascading
delete is about to take place.

Microsoft Office Access

Relationships that specify cascading deletes are about to cause 1 record{s) in this table and in
related tables to be deleted.

Are you sure you want to delete these records?

[ ‘es ] [ Mo ] [ Help ]

3. Click Yes to delete the record and all related
records.

The record is deleted from the Students table and all
related tables where referential integrity is being
enforced.

4. Scroll the StudentGrades datasheet.

Notice that Access indicates where the deleted
records were located in the table. This indication
will no longer appear after you close the table.

StudentlD | CourselD | Semester | CourseGrade

|| 1002 MAT151 932 367
|| 1002 MAT201 941 367
|| 1002 MAT251 942 367
|| 1002/ MAT301 951 367
|| 1002/ MAT3S1 952 333
|| 1002 2CH0T (931 367
|| 1002 5CHs1 (932 4.00
|| 1002 SCROT 94 4.00
|| 1002 SCIRET (942 4.00
|| 1002/ 5C1I301 (951 4.00
|| 1002 5CI351 (952 367
| | #Deleted/#0eleted | #Deleted #Deleted
| | #Deleted/#Deleted | #Deleted #Deleted
| | #Deleted #Deleted | #Deleted #Deleted
| | #Deleted #Deleted |#Deleted #Deleted
HDalatad Halatad Hialatad A alatad

5. You are going to open the Guardians table.

Close the two open table datasheets.
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6. If necessary, resfore the Database window.

[ Integri... [E X|

7. Double-click the Guardians table object to open the
datasheet.

Notice that the record for the student with a
StudentID of 1003 does not appear. This record was
deleted when the corresponding record in the
primary table (Students) was deleted.

B Guardians : Table

StudentlD Contact1 Relationship1

DE [E Frank Wiliams | Uncle 1
Nk 1004 Samantha Ying tother 20
.k 1005 | Alyssa Williams | Mother 74
Nk 1006 Argentine Baez Grandmother |19
. 1007 | Andrea Moel Mother 29
.k 1008| Carmen Pierno tother 18
. 1002 Arnanda Clark Mother 17
.k 1010 Diane Paulson tother 14
. 1011| Marie Santana Mother 49
.k 1012 Maria Ortiz Aunt 50
.k 1013| Galina Tsyrlin hather 24
.k 1014|Robert Fischer Father 14
. 1015| Sharon McCoy hather 10
.k 1016/ Robert James Father 7l
.k 1017 |Mancy Cormican | Maother 2]
Nk 1018 Anthony Feliciano | Father 10
s 1012 Adele Baharmonde | Maother 43
Nk 1020/ Ruth Harrigan tother 17

+ 2001 Rose Young hather 7]

Also notice that the previous StudentID of 1001 has
been updated to reflect the new StudentID of 2001.

8. Close the datasheet.

Note: Keep in mind that the cascading options are
“one way” relationships. The cascade update option
works only when you modify the primary key field
in the primary table of the relationship. The cascade
delete options works only when you delete a record
in the primary table of the relationship.

I
Printing a
Relationshi
Report

As you create more sophisticated database systems, managing the
table relationships becomes very important. Although the
Relationships window provides an important graphical overview,
it can be convenient to have a more detailed report that can be
printed. Access allows you to create such a report.
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1. In order to create the report, the Relationships window
must be closed.

Verify that the Relationships window is closed.

2. On the Tools menu, point to Analyze. | & 1

Notice the submenu that appears, — [ = 2femance

H—é Documenter

3. Choose Documenter.

The Documenter dialog box appears. For now, you
will use it only to print a relationships report. The
tabs at the top represent the different Access objects
that can be analyzed.

ES Documenter |X|
|
|

@ Modules || Current Database || All Object Types
Tables Queries || Forms || B reports || & Macros
[lER - tterdance

™ E courses
™ E HomeRooms
™ B MathTeam
™ E studentGrades Select &l
™ E Studerts
Deselect al
Options, ..

4. Click the Current Database tab.

Notice the objects from the current database that can
be analyzed.

5. Click the Relationships check box to select it and
then click OK.

Access analyzes the relationships in the database,
displaying messages on the Status bar as it does this.

After a few moments, Rty

the Object Definition o _
window appears in _—

Print Preview view. ™ ===
Access has produced _f_m =

a report containing -

detailed information e
on the relationships e r—
in the database.

m—
Page: [ 4 T[]
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Maximize the Object Definition window, and use
the Zoom Control drop-down list box and Page
buttons to view different parts

of the report. 1000%
SO0
To print the report, choose Print  [:o;

from the File menu. If you are not |\I°"

going to print the report, close e

the Object Definition window. i}

-
Review To review the concepts presented in this lesson, you are going to
Exercise enforce referential integrity on some of the existing relationships
and then use the cascading options.

2
3.
4

Open the Integrity 2 database.
Open the Relationships window.
Display the MathTeam Field List.

Create a one-to-one relationship between the
Students table and the MathTeam table (the related
fields should be Student/D). Enforce referential
integrity and enable the cascading options.

Note: Since there are more records in the Students
table than the MathTeam table, the Students table
should be the primary table in the relationship
(otherwise, you will not be able to enforce referential
integrity). When creating this relationship, then, be
sure to drag the StudentID field from the Students
Field List to the MathTeam field list.

Enforce referential integrity for the relationship
between the Courses and the StudentGrades tables.
Do not enable the cascade options.

Save the layout and then close the Relationships
window.

Open the Courses table and try to modify one of the
CourselD fields.

Access should prevent you from modifying this field.
In the same table, try to delete one of the records.

Access should prevent you from deleting the record.

Open the Students and MathTeam tables. Arrange
them so that they are side-by-side.
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12.

13.

Change the StudentID for Sherrill Williams to: 2005

The corresponding field changes in the MathTeam
table.

In the Students table, delete the record for Marcus
Pierno (1008).

The corresponding record is deleted in the
MathTeam table.

Open the StudentGrades and Guardians tables and
notice that the cascading options made the
appropriate updates and deletes.

Use the Documenter to create a new relationships
report.

End of Lesson 4

77
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Lesson 5 Querying a Relational Database

Lesson Topics
o Creating Multi-table Queries
e Summarizing Data
o Review Exercise

Lesson Objectives
At the end of the lesson, you will be able to:

o Create queries based on multiple tables that are joined
through relationships;

o Use the Total row of the query design grid to count,
summarize, or average fields;

o Use the Top Values drop-down list box to display only the
highest values for a particular field;

o Use the Group By setting to group the query results by a
specified field or by several fields.

Student Files Used
You will use the following file from your student folder:
e Queries
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|
Creating
Multi-Table
Queries

In the Beginning Course, all of the queries that you created were
based on a single table. Now that you have created relationships
between the different tables in your database, you can create
queries that involve more than one table. Multi-table queries are an
important part of any relational database management system.

You are going to create some multi-table queries.

1. Open the Queries database file.

2. Before you create the queries, you are going to look at
the Relationships window.

On the Tools menu, choose Relationships.

Notice the relationships that have been created. Any
of these linked tables can be used easily in a
multi-table query.

3. Close the Relationships window.

Queries with
One-to-One
Relationships

Just as one-to-one relationships are not as common as one-to-many
relationships, queries involving one-to-one relationships are not as
common as other types of queries.

You are going to create a query that lists students with their
guardians. All of the queries that you will create in this lesson are
Select Queries.

1. On the Database window, select the Queries tab.
2. Click the New button.

The New Query dialog box appears. You are going
to use Design view to create the query.

Hew Query

Diesion iew

Simple Query Wizard
Crosstab GQuery Wizard

Find Duplicates Query Wizard

Find Unmatched Query Wizard

Create a new query without using
a wizard,

3. Verify that Design View is selected and then click OK.

The Show Table window appears, with the Query
Design window behind it.
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4. To create this query, the Students and Guardians tables
must both be displayed.

On the Show Table dialog box, use CTRL/click to
select both the Students and Guardians tables. If
another table is selected, such as Attendance,
deselect it.

5. On the Show Table dialog box, click the Add button
and then click the Close button.

In the top pane of the Query Design window, the
Field Lists for the selected tables appear. Notice that
Access indicates that the tables are related with a
join line between the appropriate fields.

= Query1 : Select Quary

o]

* *
StudentID StudentID
Contactl | LastMame =

Relationship1 Firsthlame
Z15krest ] DoE

<im)

|

6. Your query will display information from both tables.

In the Students Field List, double-click the Student/D

field.
Access places the field in the _
. . Figld: | Sl v
first column of the design | Table: [students
grid. Notice that the Table 7 o
row indicates the table in creens:
which the field is located. <)

Note: If the Table row is not
displayed on your grid, choose Table Names on the
View menu.

7. In the same way, place the LastName and FirstName
fields from the Students Field List to the query
design grid.

8. Remember, you can also select the appropriate field
from the Field row. You are going to use this technique
to place the Contact] field in the design grid.

Click an insertion point in the Fie/d row of the
fourth column and then tap F4 to display the list
box.



