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Advanced Database Concepts
Using Microsoft Access

Objectives:
Upon successful completion of Lab 10, you will be able to

e Understand database terminology, including database, table, record,
field, and field name

e Understand data integrity issues and the importance of storing only one
copy of data items

e Create a query using the Design view and multiple tables
e Create a query using multiple criteria

e Add tables to a query

e Create arelationship between tables in a query

e Generate areport from a query

Resources required:

e A computer running Access 2010 (not available for the Mac at the time
of publication)

Starter files:
e academic_records.accdb

Prerequisite skills:
e General keyboarding skills
e Ability to find files using Windows Explorer or Windows search feature
¢ Ability to open and save a file in a Windows application

e Basic Access editing skills, including adding, deleting, and editing records
and creating a table in design view

NRC’s Top Ten Skills, Concepts, and Capabilities:

e Skills
Use a database to access information
e Use Access to find information stored in tables
« Create relationships, queries, and reports
e Concepts
Structuring information
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e Capabilities
Manage complexity
Think abstractly about Information Technology
Navigate a collection

Lab Lesson

Each day we find ourselves using lists of information. Sometimes the lists are small, such as a list
of things to do today, a grocery list, or a list of songs on a CD. Sometimes the lists are larger,
such as a list of friends or business associates, products in a catalog, or a telephone directory.

As we work with lists we find that we need to find information, create smaller lists from the
larger lists based on some criteria, and update information.

Database Terminology

Database software, such as Access, is designed to be able to manage large lists with millions of
entries. Lists are organized as tables of information. A database can consist of a single table, or
many tables of information. A sample of a table of information is shown in Figure 10.1.

As shown in Figure 10.1, a row of data is called a Record. Data items in a row all refer to the
same entity. In Figure 10.1, a record contains data pertaining to a student. A column of data is
called a Field and is identified by the Field Name heading. A field contains the same type of
data. For instance, in Figure 10.1 the Last Name is a field containing text data, the Birthdate
field contains date/time data, and the Math field contains numeric data.

A database can contain many tables. The table in Figure 10.1 contains student grade records
for three courses: CS1, Math, and Psychology. The database can also contain another table of
student contact information, another table with faculty information, another table with course
information, and so forth.

Once data is stored in tables we will want to do things such as edit record data, print lists of
records that satisfy certain criteria, or generate reports containing statistics about records in
certain categories or summaries of fields. A search for records that meet certain criteria is done
using a query. A query can establish relationships between tables and can result in lists of data
that combine fields from many tables.

dents : Table DEX
Student ID Last Name First Name Gender Birthdate CS1 Math Psychology . Field
D 2169980 Huynh Matthew M 6/3/1966 54 83 3 Name
] 2914252 Simpson Kyle M 5/14/1984 78 55 61
] 3566629 Pass Rebecca F 4/8/1986 49 58 44
| 4477235 Parker Jason M 2/411987 55 77 7
4537957 Olmstead Susan F 1/30/1986 75 57 49
4775271 Woloch Ryan M 2/21/1986 87 68 52 — Record
- 5660793 Catbog James M 5/18/1985 72 47 87
u 6073733 Johnny Sarah F 3/16/1988 61 50 45
] 6902426 Laframboise  Dionda F 11/15/1986 91 53 48
] 7308405 Guo Rachel F 6/30/1984 53 62 56
] 7624078 Craig Amanda F 8/13/1985 46 46 49
7762827 Knocke Ann F 12/25/1984 47 88 69 ™
Record: E [ 1 E]@ of 193

Field

Figure 10.1 Access table showing student data.



Lab 10: Advanced Database Concepts Using Microsoft Access 231

)~ (¥~ |z icrosoft Access
| TR M ft A = B R
Home Create External Data Database Tools & e
4 = * 4| Ascending 7 oy = New x jlji iy A % - - = =
: B3 %| Descending 9 = Bsae = B R e e I
View Paste Filter Refresh Find Sizeto  Switch el
- 4 %5 Remove Sort W All~ &% Delete ~ 5 k& = | Fit Form Windows~ | A - % - & - | E = = | H
Views | Clipboard 1= Sort & Filter Records Find window Text Formatting

y Security Warning  Some active content has been disabled. Click for more details, | Enable Content
—_— K

Tables @ «
& Faculty
B crades

EH student Personal

Ready |

Figure 10.2 Access Tables window.

This lab will focus on creating queries, relationships, and reports for a database containing some
simple tables. It is assumed that the student completing this lab is comfortable with Access tables
and has an understanding of table structure, editing records data, and data types.

Data Integrity

One of the things we have to be wary of is duplicating data in many tables. For instance, there
may be separate tables for the students’ personal information and for grades. If there are multiple
copies of data the danger is that when there is a change, one or more of the copies might be
missed and thus some data will be inaccurate. Let’s look at how this situation might be avoided

with a unique identifier for each record.

» Open Access 2010.
» Open the academic_records.accdb database file.

There are three tables in this database: Faculty, Grades, and Student Personal. Let’s look at the
tables and see how they fit together.

» Microsoft Access may have a security feature in place. Click the Enable
Content button if it is visible, as shown in Figure 10.2.

» Double-click the Faculty table name to open it, as shown in Figure 10.2.

The Faculty table will appear, as shown in Figure 10.3.
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] Faculty = =] EX
Faculty ID - | LastName - FirstName - |Click to Add -
| B smith Bob
2 Lew Marty
3 McDonald Gina
4 Digiowanni Lori
5 Page Steven
6 Maorris Claude
|| 7 Dickson Bryan
| 8 McDaniels Paula
9 Clooney Priscilla
10 Kirkland Chip
|| 11 Samderson Rob
| 12 Armault Dave
# 1]
Record: W 4 1afil FoHF % Ma Filker | Search

Figure 10.3 Faculty table in the academic_records.accdb database.

The Faculty table contains a Faculty ID, Last Name, and First Name, as shown in Figure 10.3.
The Faculty ID is a unique identifier. Let’s look at the structure of the table.

» Click the drop-down arrow for the View button, as shown in Figure 10.4.
» Click the Design View option as shown in Figure 10.4.

The design view of the Faculty table should display, as shown in Figure 10.4.

@“g 5 RN RN ) Microsoft Access 1[.-.;‘-.‘ o B s
n Home Create External Data Database Tools Design L] 0
SE— | Sa . = - - = o
Qo & o @A B D ed B
i — = Delete Rows =
Primary|Euilder Test Validation i Property Indexes = Create Data Rename/Delete Relationships Object
Key Rules =50 Modify Lookups | sheat Macros = Macro Dependencies
Tools Show/Hide Field, Record & Table Events Relationships
m Datasheet View -
5 Faculty o = (= i
ﬁ: PivatTable View Field Name Data Type Description - Close Table
Rl culty o) Number =| * window Button
ﬁ PiyotChart View |Last Name Text
First Name Text
| Design View N Field Properties
: General -
Field Size Long Inte
Format
Decimal Places Auto
Input Mask
Caption
Default Value 0 A field name can be up to 64 characters long,
Validation Rule including spaces. Press F1 for help on field
Validation Text names.
Required No
Indexed ¥es (Mo D
Smart Tags
Text Align General
Design view. F6 = Switch panes. F1 = Help, | =T
[ — .

Figure 10.4 Access Faculty table with Design View.
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EH Student Personal = =] 2

StudentID ~ | Last Mame ~ | FirstName -| Gender - | Birthdate -~ Click=

AlEEEN Huynh Matthew M 6/3/1986 3
2914252 Simpson kyle M 5/14/1934
3566629 Pass Rebecca F 4/8/1986
4477235 Parker Jason M 2/4/1987
4537957 Olmstead susan F 1/30/1986
4775271 Woloch Ryan M 2/21/1986
5660799 Catbog James [ 5/18/1985
6073733 Johnny Sarah F 3/16/1988
6902426 Laframboise  Dionda F 11/15/1986
7308405 Guo Rachel F 6/30/1984
7624073 Craig Amanda F 8/13/1985
7762827 Knocke Ann F 12/25/1985
8305904 Warelis Chris F 11/13/1985
8738354 Balog Robert M 11/22/1986
9245913 Catbog Alexandra F 5/17/1987
9249133 Singh Donna F 3/19/1987
9396867 Malik Sarah F 3/9/1987
9848635 Uen Donna F 6/7/1986
9850891 Hoang Huy M 11/26/1986
10066078 Gibbs Matthew M 5/11/1985

10896758 Szelei Christine F 11/4/1987 =

Record: W 10f193 r Mk Mo Filter | |Search a4 1 S »

Figure 10.5 Access Student Personal table with Datasheet View.

Primary Key
Notice the key symbol to the left of the Faculty ID field name. This indicates that the Faculty ID
is a Primary Key field. A Primary Key field contains unique identifiers for each record and
Access will not allow duplicate primary keys. If the user tries to enter a Primary Key value that is
already being used, Access will display an error message and require the user to enter another
value.

» Click the Close Button to Close the Faculty table as shown in Figure 10.4.

Let’s open the other two tables and look at the structure of the data in them.

» Double-click the Student Personal table name in the academic_records tables
window, as shown in Figure 10.2.

The Student Personal table will open in Datasheet View, as shown in Figure 10.5.

The Student ID field in the Student Personal table is a Primary Key field. You can confirm this by
looking at the structure in Design View if you wish.

» Double-click the Grades table name in the academic_records tables window,
as shown in Figure 10.2.
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FH Grades = = fr 3
StudentID - Course - Grade -~ | FaculiyIlD -~ -
2169930eck 54 4 =
2169980 Math 83 8
2914252/ C51 78 1
2914252 Math 55 5
2914252 Psychology 61 12
3566629 Math 58 6
3566629 Psychology 44 9
4477235 C51 35 2
4477235 Psychology 71 9
4537957 C51 75 3
4537957 Psychology 49 10
4775271 C51 87 1
4775271 Math 63 5
5660799 Math a7 8
5660799 Psychology a7 11
6073733 Psychology 45 9
6902426/ C51 o1 1
6902426 Math 53 3
7308405 Math 62 6
7308405 Psychology 56 9
7624078 Math 46 7
7624078 Psychology 49 10
FI62R2T CS1 47 3 b
Record: M 10of488  » M # % Mo Filter | Search

Figure 10.6 Access Grades table with Datasheet View.
The Grades table will open, as shown in Figure 10.6.

Notice that the Grades table does not contain student names or faculty names. Instead, it contains
Student ID and Faculty ID fields. Also, there is one record for each course grade. If we were to
create a table that contained a separate field for each grade, how many fields would we need? For
this table, there are three course grades (CS1, Math, and Psychology), but what if another course
was added? We would need to add a field for each new course, and this quickly becomes a bad
idea. Although there will be many records, if each record contains only one course grade, it’s
manageable, and expandable. We can add more courses by adding more records, which is easy.
Although fields can be added easily, you can imagine a scenario where there could be hundreds
of courses, and yet a student would have grades for only a few of them.

Placing the Faculty and Student data in separate tables allows us to change information about the
individual faculty or student without having to change that information again in the Grades table.
Imagine that the Grades table also included the first and last names of the students and faculty.
Scrolling through the table you can see that there are many instances of the same Student ID and
Faculty ID. If a faculty member changed his or her last name, you would have to make that
change in the Faculty table and in the Grades table for every instance of the Faculty ID. By
placing the personal data in a separate table and assigning a unique key, we can “look up” the
personal information and join it to the Grades table.

Creating a Query

Let’s create a list that contains the Student IDs, students’ first and last names, courses, and grades.
We will expand on this to add faculty names later. We will use a query to create these tables.

» Close the Faculty table, the Grades table, and the Student Personal table.
» Click the Create tab on the Ribbon toolbar, as shown in Figure 10.7.
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Figure 10.7 Access Queries object in academic_records.accdb.

We are going to create a query using Design view so that we can see the relationships between
tables.

» Click the Query Design button as shown in Figure 10.7.

The Query window and Show Tables dialog box will open, as shown in Figure 10.8.

| B9 -0~ Microsoft Access o =B 2
Home | Create | ExternalData  Database Tools @
=D ®e BEE0T D% BE
&5 el I
=] =] == Navigation =y Jrl}
Application | Table Table SharePoint | Query Query Form Form  Blank = Report Report Blank Macrao
Parts = Design  Lists = ‘Wizard Design Design Form MU"‘FU""‘S' Design Report 25
Templates Tables | Queries Forms Reparts Macros & Code|
Tables ® « )
H raaty B Grades o B R
[ Grades Student ID v| Course v‘ Grade v| Faculty ID -~ |
E3 student Personal L | 2169920 £51 54 4 =]
||| 2 Quend = B =
Ll a
- =
| Tables | Queries | Both
[ Grades
L Student Personal
I [
I [v]
| |
T - =
— Table: %
Ll Sort
I Show:
Rec| Criteria:
=
Rezay | | salse]

Figure 10.8 Access Query window and Show Tables dialog box.
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Figure 10.9 Access Query window with all tables added.

For the query we are creating, we will need to use only the Grades and Student Personal tables.

» Click the Grades table name to select it.

» Click the Add button to add the Grades table to the Query window.

» Click the Student Personal table name to select it.

» Click the Add button to add the Student Personal table to the Query window,

as shown in Figure 10.9.

Notice the line that has been drawn between the Grades and Student Personal tables. This line
indicates that there is a relationship between these tables. A relationship joins two tables on a
common field. In this case, the tables are joined on the Student ID field. The Student ID field
is a Primary Key in the Student Personal table but is not a Primary Key in the Grades table.
The Grades table will contain multiple records with the same Student ID because a student

will complete more than one course.

Let’s create a query that will generate records containing Student ID, Last Name, First Name,
Course, and Grade fields. These fields are found in the two tables. We will need to select each of

these fields required for the query.

» Click the Close button on the Show Table dialog box to close it.

» In the Student Personal window, double click the Student ID field name.
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Figure 10.10 Access Query window with Student ID included.

Notice that the Student ID field name has been added to the Query, as shown in Figure 10.10.

If we were to run this simple Query now, it would result in a list of the entire Student IDs that are
common in the two tables. Since the Grades table contains multiple instances of the Student IDs,
the resulting table will also have multiple instances of the Student IDs.

Let’s add more fields to the query.

» In the Student Personal window, double-click the Last Name field name to
add it to the query. The additional fields are shown in Figure 10.11.

» In the Student Personal window, double-click the First Name field name to
add it to the query.

» In the Grades window, double-click the Course field name to add it to the
query.

» In the Grades window, double-click the Grade field name to add it to the
query.

Now that we’ve added the fields to the query, we can run the query to display the results in a table.
The records that satisfy the query are all records that have the Student ID common in both tables.

» Click the Run Query button, as shown in Figure 10.11.

Access will show the results of the query in a window, as shown in Figure 10.12. The status at the
bottom of the window shows that there were 488 records matching this query. The results are
shown in Datasheet view. The result is a combination of all of the records from the Grades table,
which also have Student IDs in the Student Personal table, using the fields specified in the query.
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Figure 10.11 Access Query window showing Student ID, Last Name, First Name, Course,

and Grade fields.

| H9-®-|< Queryl - Microsoft Access
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5 Faculty | Matthew cs1 54 =
ER crades = 2169980 Huynh Matthew Math 83

2914252 Simpson Kyle Cs1 78

& student Personal ] 2914252 Simpson Kyle Math 55
B 2914252 Simpson Kyle Psychology 61
5 3566629 Pass Rebecca Math 58
2 3566629 Pass Rebecca Psychology 14
i 4477235 Parker Jason Ccs1 55
|| 4477235 Parker Jason Psychology 71
o 4537957 Olmstead Susan Ccs1 75|
[ 4537957 Olmstead Susan Psychology 49
6] 4775271 Woloch Ryan CS1 87
L] 4775271 Woloch Ryan Math 68
|| 5660799 Catbog James Math 17
e 5660799 Catbog James Psychology 87
L 6073733 Johnny Sarah Psychology 45
L] 6902426 Laframboise  Dionda CcSs1 91
B 6902426 Laframboise  Dionda Math 53
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Figure 10.12 Access grades query results.
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Criteria in a Query

Let’s add some criteria to this query. Let’s find all records for which the Grade is greater or
equal to 90.

» Click the View drop-down button and select the Design View, as shown in
Figure 10.13.

» Click in the Criteria input box in the Grades field and type: >=90, as shown in
Figure 10.14. When you enter this value you may see that Access has added
quotes around the value 90 ( >=“90”).

» Click the Run Query button to display the results of the query, as shown in
Figure 10.15.

Notice that each number in the Grade field is greater than or equal to 90. Feel free to scroll
through the list to verify this. In the previous query there were 488 records in the results, and in
this query there are only 55 records in the results.

@| Ho-®-|5 Queryl - Microsoft Access = B &
n Home | Create  ExternalData  Database Tools alfgod B
—\ = ¥ ] e [ = E g ] Calibri - |11 -[i= |=
E“-a f:lh- "@.ﬂ? ‘ﬁ-@-._" B B S U|EFE - H-
o " 7 el i W R:.flilcfh x-H- o ¥ ~ | Fit Fom w:i:c‘:dui::s- A-Y-0- EEE H-
| art & Filter Records Find Window Text Formatting
E Datashreet View StudentID - LastMame - FirstName -  Course - Grade - -
— BEEER Huynh Matthew cs1 54 =
[|oF] PivatTable View 2169980 Huynh Matthew Math 53
2914252 Simpson Kyle Cs1 78
ﬂ PivotChart View 2914252 Simpson Kyle Math 55
2914252 simpson Kyle Psychology 61
SQL sQL View 3566629 Pass Rebecca Math 58
/"'"___'"‘\\ 3566629 Pass Rebecca Psychology a4
" Design View 4477235 Parker Jason cs1 55
\.\_________,b/ 4477235 Parker Jason Psychology 71
4537957 Olmstead Susan cs1 75
4537957 Olmstead Susan Psychology 45
4775271 Woloch Ryan Cs1 a7
4775271 Wolech Ryan Math 68
5660799 Catbog James Math a7
5660799 Catbog lames Psychology 87
6073733 lohnny Sarah Psychology 45
6902426 Laframboise  Dionda C51 91
6902426 Laframboise  Dionda Math 53
7308405 Guo Rachel Math 62
7308405 Guo Rachel Psychology 56
7624078 Craig Amanda Math a6 -
| Record: 14 « 101488 » M b0 | W No Fiter | [Search
| Ready | =S

Figure 10.13 Access view button indicating Design view.
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Figure 10.14 Access query on the Grades field for >=90.

StudentID - | Last Name ~ | First Mame - | Course  ~ | Grade -
|| Peter cs1 66
L] 85040424 Biggar Nicole CsS1 45
e 67721910 Markwith Shawn CS51 74
=5 84552953 Jlamieson Ryan Cs1 46
L] 6902426 Laframboise  Dionda CS1 31
|| 53277628 Blanchette Larissa CS1 75
| 60561670 Beasley Grechen Cs1 42
[ 86862033 Brousseau Murray C51 71
|| B9075008 Ely Tyler C51 49
|| 36543580 Harris Miaolin CS51 48
B 63688148 Wright Ann C51 62
L] 34303109 Niamat Edith Cs1 71
|| 31225104 Houghton Jonathan CS51 73
B 12637950 Hasspieler Jennifer Cs1 81
|| 21093070 Roussel Chris CS1 44
|| 26098608 Papalazarou  Geoff Cs1 73
] 37932436 Young Tristan Cs1 31
L] 42990482 Craig Pauline Cs1 66
|| 64655456 Wood Jordan Cs51 54
L] 58631055 Dale Joseph CS1 b5
29195380 Lodder Andrew CS1 51

Record: M4 « 10f488 » M b | K NoFilter | Search

Figure 10.15 Access query results for Grade >=90.
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Figure 10.16 Access query for Grade >=90 and Course = Math.

Let’s add some criteria from another field. Let’s find only the records for which the Grade is
greater than or equal to 90 and the Course is Math.

» Click the View drop-down button and select the Design View as previously
shown in Figure 10.13.

» Click in the Criteria input box for the Course field and type: Math, as shown in
Figure 10.16.

Access will automatically put double-quotes around “Math” and you may notice this when you
are looking at the criteria grid later.

» Click the Run Query button to display the results of the query, as shown in
Figure 10.17.

StudentID ~ | Last Mame - | First Mame - Course - Grade -
David Math 92
Ryan Math 96
59070610 Catbog Ryan Math 91
39778992 Wiseman Leslie Math 94
24704075 Singh Lori Math 93
70155444 Melchior Ken Math 95
55308079 Dipietro Mathaniel Math 96
22677450 Gecas Drew Math 94
52756781 Kamermans Hanan Math 92
95740486 Grech Dustin Math 98
33184698 El Gharabli Megan Math 94
27691684 Martin Brian Math 98
51844584 Tarpey Defrim Math 95
*
Record: W 10f13 MK | K Mo Filter | Search

Figure 10.17 Access query results for Grade >=90 and Course = Math.
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Figure 10.18 Access query for Course = Math and Grades >=80 And <90.

Now there are only 13 records that satisfy the criteria where the Course is Math and the Grade is
greater than or equal to 90.

We can also add more criteria to a single field. Let’s find the records for which the Math Grade is
greater than or equal to 80 but less than 90. In this case we will need to use AND criteria where
the Math Grade is greater than or equal to 80 AND less than 90.

» Click the View drop-down button and select the Design View.

» Click in the criteria cell for the Grade field and edit the cell as: >=80 And <90,
as shown in Figure 10.18.

» Click the Run Query button to display the results of the query, as shown in
Figure 10.19.

StudentID - | Last Name - | First Mame - | Course - | Grade -
= 5 il Markwith Shawn Math 87
[l 84552953 Jamieson Ryan Math 82
= 36543580 Harris Miaolin Math 37
[ 82039878 Mercer Megan Math 84
L] 96913046 Snelling Urviben Math 84
] 95840054 Barker Michael Math 83
5 19090636 Phoummany | Nicholas Math 83
[ 10066078 Gibbs Matthew Math B0
= 21038349 Kowalchuk Rebecca Math 83
[ 42359706 Yeoh Frank Math 83
[ 46468638 Mcalpine Ryan Math 89
|| 63444819 Robb Jimi Math 84
] 2169980 Huynh Matthew Math 83
L 78814950 Blanco Joseph Math 89
[ 37687130 Szafran Sean Math 86
63020834 Nawaz Sheraz Math 83
%
Record: M 1ofil6 MM | % Mo Filter | Search

Figure 10.19 Access query results for Course = Math and Grades >=80 And <90.
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Figure 10.20 Access query for Course = Math or Course = CS1.

As we have seen, records must satisfy all criteria along a row in the criteria grid in order to be
included in the results. If there is criteria on separate rows in the criteria grid, this becomes an OR
search. In this case, records must satisfy either the criteria on one row or the criteria on the next
row. Let’s change our criteria to find all records for which the Course is either Math or CS1.

» Click the View drop-down button and select the Design View.

» Click the criteria cell for the Grade and delete the grade criteria, as shown in
Figure 10.20.

» Click the criteria cell below the Course criteria cell containing “Math” and
type: CS1, as shown in Figure 10.20.

» Click the Run Query button to display the results of the query, as shown in
Figure 10.21.

» Scroll through the query results to verify that the records contain only “CS1”
or “Math” in the Course field.

StudentID - | LastName - | First Name -~ Course - Grade -
57 | Maltais Peter Ccs1 66
85040424 Biggar Nicole Cs1 45
67721910 Markwith Shawn Cs1 74
84552953 Jamieson Ryan C51 46

6902426 Laframboise  Dionda cs1 91
53277628 Blanchette Larissa C51 75
60561670 Beasley Grechen cs1 412
86862033 Brousseau Murray 51 71
85075008 Ely Tyler cs1 49
36543580 Harris Miaolin cs1 43
63688148 Wright Ann C51 62
34303109 Niamat Edith Cs1 71
31225104 Houghton Jonathan Cs1 73
12637950 Hasspieler Jennifer cs1 81
21093070 Roussel Chris cs1 44
26098608 Papalazarou  Geoff cs1 73
57932436 Young Tristan Cs1 51
42990482 Craig Pauline Cs1 66
RARSSASA Winnd Inrdan 51 54

Record: M 1af326 F Mk | % Mo Filter | Search

Figure 10.21 Access query results for Course = Math or Course = CS1.
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Figure 10.22 Access query adding Faculty table.

Database Relationships

Now, let’s add the Faculty name to the table. In order to do this we will have to add the Faculty
table to the query.

» Click the View drop-down button and select the Design View.

» Click the Show Table button. The Show Table window will appear, as shown
in Figure 10.22.

» Click the Faculty table in the Show Table dialog box to select it.

» Click the Add button in the Show Table dialog box to add this table to the
Query, as shown in Figure 10.22.

» Click the Close button on the Show Table window to close the Show Table

window.

We will need to define a relationship, joining the Faculty ID fields from the Grades table and the
Faculty table. It’s a bit easier to see when the tables are aligned a bit differently.

» Drag the Grades and Student Personal tables to the right to make some room
for the Faculty table on the left, as shown in Figure 10.23.
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Figure 10.23 Access query with Faculty table.

As you drag the tables, the line between the Grades and Student Personal table will “stick” to the
tables, preserving the relationship between the Student ID fields.

» Drag the Faculty table to the left of the Grades table, as shown in Figure 10.23.

The Faculty ID field in the Faculty table is a Primary Key. There is only one instance of each
Faculty ID in the Faculty table. The Faculty ID field in the Grades table is not a Primary Key.
There are multiple instances of Faculty IDs in the Grades table because a faculty member has
many students and issues many grades. We have the same situation with the Student ID fields in
the Student Personal and Grades tables. In the Student Personal and Grades tables, the
relationship between the Student ID fields was automatically detected. The relationship of the
Faculty ID fields has not been detected and we must establish it manually.

» Drag the Faculty ID field name from the Faculty table and drop it onto the
Faculty ID field name in the Grades table, as shown in Figure 10.24.
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Figure 10.24 Access query with Faculty table, dragging the Faculty ID field.

After you’ve completed dragging the Faculty ID field name, you should notice the relationship
line between the Faculty ID fields as shown in Figure 10.25. Figure 10.25 also shows the
additional fields from the Faculty table that we will be including in the next query.

» Double-click the Last Name field in the Faculty table to add this field to the
criteria grid, as shown in Figure 10.25.

» Double-click the First Name field in the Faculty table to add this field to the
criteria, as shown in Figure 10.25.

» Click the Run Query button to display the results of the query, as shown in

Figure 10.26.
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Figure 10.25 Access query with Faculty table and Faculty ID relationship.
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StudentID ~ |Student Per - |Student Per: ~ Course - Grade - |Faculty.Last ~ |Faculty.First ~
FEELIEE Maltais Peter cs1 66 Smith Bob
85040424 Biggar Micole Cs1 45 Lew Marty
67721910 Markwith Shawn Cs1 74 McDonald Gina
84552953 Jamieson Ryan C51 46 Digiovanmni Lori

6902426 Laframboise  Dionda Cs1 91 Smith Bob
53277628 Blanchette Larissa Cs1 75 Lew Marty
60561670 Beasley Grechen Cs1 42 McDonald Gina
86862033 Brousseau Murray Cs1 71 Smith Bob
89075008 Ely Tyler cs1 435 Lew Marty
36543580 Harris Miaolin Cs1 48 McDonald Gina
63688148 Wright Ann C51 62 Digiovanmni Lori
34303109 Niamat Edith C51 71 Smith Bob
31225104/ Houghton Jonathan Cs1 73 Lew Marty
12637950 Hasspieler Jennifer Cs1 81 Smith Bob
21093070 Roussel Chris Cs1 44 Lew Marty
26098608 Papalazarou  Geoff CS1 73 McDonald Gina
57932436 Young Tristan cs1 51 Digiovanni Lori
42990482 Craig Pauline Cs1 66 Smith Bob
84655456 Wood Jordan Cs1 54 McDonald Gina
58631055 Dale Joseph Cs1 65 Digiovanni Lori

Record: M 1o0f326 F H } % Mo Filter | Search

Figure 10.26 Access query results for Math and CS1 courses with Faculty fields.

You may have to increase the widths of the columns to see the field names. Since there are two
Last Name fields and two First Name fields, the field names are further identified by the name of
the table. For instance, Faculty:Last Name and Faculty:First Name indicate that these fields are
from the Faculty table.

Let’s save this query and generate a report based on it.

» Click the Save button to save the query. The Save As box will appear, as
shown in Figure 10.27.

» In the Save As box, type: Math and CS1, as shown in Figure 10.27.
» Click the OK button to save the query.
» Close the Query window.

Save B B

Query Mame:
Math and C51

K ] [ Cancel

Figure 10.27 Access query Save As box.
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Figure 10.28 Access create report.
Creating a Report

We can generate simple reports using fields in tables, or we can use a query as a basis of a report
Let’s generate a report based on the Math and CS1 query.

» Click the Create tab and then click on the Report Wizard button, as shown in
Figure 10.28.

» In the Report Wizard window, click the drop-down menu for the
Tables/Queries and select the Math and CS1 query, as shown in Figure 10.29.

Report Wizard
Which fields do you want on your report?
You can choose from more than one table or query.
Tables/Queries
Table: Faculty E|
Table: Faculty

Table: Grades
Table: Student Personal
Query: Math and C51

First Mame

Fields:

< Back Mext = l [ Finizh

Figure 10.29 Access Report Wizard selecting Tables/Queries.
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Report Wizard
Which fields do you want an your report?
You can choose from more than one table or guery.
Tables/Queries
th and C51 [=]

Available Fields: Selected Fields:

Student ID
Student Personal.Last Mame
Student Personal.First Name
Course

Grade
Faculty.Last Mame
Faculty.First Name

[z \ Select

AllFields

: < Back [ Mext = l ’ Finish ]

Figure 10.30 Access Report Wizard with Available Fields from Math and CS1 query.

The field names used in the Math and CS1 query will be included in the Available Fields box, as
shown in Figure 10.30.

» Click on the Select All Fields button, as shown in Figure 10.30.
All of the field names will be placed in the Selected Fields box.
» Click the Next > button to advance to the next step.

We can group the results on any of the fields. Let’s group the results on the Faculty Last Name
field to see the grades for each Faculty member.

» Click on the Course name to select it, as shown in Figure 10.31.

Report Wizard
Do you want to add any grouping
levels? Student ID, Student Personal Last Name,
Student Personal. First Name, Course,
Grade, Faculty.Last Name, Faculty.First
MName
Student ID
Student Personal.Last Nam
| Student Personal.First Nam
(Course )
s S Add Grouping
Faculty.Last Name * Level button
Faculty.First Name Priority
+
Grouping Options l Cancel l [ < Back ” Mext = ] ’ Finish ]

Figure 10.31 Access Report Wizard grouping dialog box.
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1 |Student Personal Last E|
-t ident Personal First @L
3 =]

% Ascending

l Summary Optons ... ]

Cancel || <Back | mext> || mrish

Figure 10.32 Access Report Wizard sorting dialog box.

» Click on the Add Grouping Level button to add the Faculty. Last Name field as
a grouping level, as shown in Figure 10.31.

The field name Course will be placed at the top of the grouping pane.

» Click the Faculty. Last Name field name to select it.

» Click on the Add Grouping Level button to add the Faculty. Last Name field as
a grouping level, as shown in Figure 10.31.

» Click the Next > button to advance to the next step.

The next step will allow us to specify the fields to sort.

» Click the drop-down arrows and specify the Student. Last name and
Student. First name fields for sorting, as shown in Figure 10.32.

» Click the Next > button to advance to the next step.

We can choose the format for grouping and page setup.

» If the Stepped Layout radio button is not already selected, click the Stepped
Layout radio button, as shown in Figure 10.33.

» Click the Portrait Orientation radio button if it is not already selected, as
shown in Figure 10.33.

» Click the Next > button to advance to the next step.
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Report Wizard
How would you like to lay out your report?
Layout — Orientaion — |
b i @ Portrait
(") Outline
A
-
Adjust the field width so all fields fit on
& page.
Cancel ] ’ < Back l[ Mext = ] ’ Einish

Figure 10.33 Access Report layout dialog box.

» Click the Report Title box and edit the name as: Math and CS1, as shown in
Figure 10.34.

» Click the Finish button to complete the report and preview it.

o

Report Wizard

What title do you want for your report?

Math and C52

That's all the information the wizard needs to create your
report.

Do you want to preview the report or modify the report's
design?

(@) Preview the report.

() Modify the report's design.

Cancel ] ’ < Badk " Mext = | ’ Finish

Figure 10.34 Access report finish dialog box.
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Figure 10.35 Access Report Preview window.

The Report Preview window will open, as shown in Figure 10.35. The report is multiple pages.

» Click the Next Page button to view the subsequent pages of the report, as
shown in Figure 10.35.

» Close the Report window when you have finished viewing the report.
» Close the Access window.

Review

This has been a busy lab! We have covered the following topics:
e A review of database terminology including database, table, record, field, and field name
e Data integrity issues and the importance of storing only one copy of data items
e Creating a query using the Design view and multiple tables
e Using multiple criteria in a query
e Adding tables to a query
e Creating a relationship between tables
e Generating a report from a query
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Exercises

Use the academic_records.accdb database and perform the following tasks.

1. Create a query using the Faculty and Grades tables only with the following results. Be sure
to create the relationship between the Faculty ID fields.

a. Faculty Last Name, Faculty First Name, Student ID, Course, and Grade showing all
grades less than 60. Save this query as Grades Less Than 60.

b. Course, Student ID, Faculty Last Name, and Faculty First Name showing Psychology
and Math courses. Save this query as Faculty Psychology Math.
2. Create a query using the Grades and Student Personal tables with the following results.

a. Student ID, Student Last Name, Student First Name, Course, and Grade showing all
grades greater than or equal to 60. Save this query as All Greater Than 60.

b. Student ID, Student Last Name, Student First Name, Course, and Grade showing
all grades greater than or equal to 60 in Math only. Save this query as Greater Than
60 Math.

3. Create reports for each of the queries. Do not use grouping for the reports.








