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Database Design and Entity Relationship Diagrams

Section 1: Database Design and Entity Relationship
Diagrams (ERDs)

Chapter 1: Why is database design important?

I. Data, Information and Knowledge

Businesses collect and store data on a variety of things such as a price, a supplier, a product, or
a sale. But the data doesnodt really mean anything at this p
summarizes the information, applies context it, and presents the data in a fashion which is useful
to the organization, the data has been transformed into information.  Information is useful and

typically provides answers to "who", "what", "where", and "when" questions.

While information is vital for organizations, firms that convert information into knowledge excel in
their worKk. Knowl edge answers Ahowo questions.

Finally, if you move up to the top of the knowledge pyramid, you achieve wisdom or true
understanding.*

\Wisdom
Knowledge

Information

As business people, we try and move up the pyramid to move towards wisdom. Sounds like a
Jedi in Star Wars, huh? So how do organizations do this? To start, organizations need good
databases that facilitate the collection, storage, and dissemination of information within the
organization.

.  Whydo we need good design?

An organizationb6s success is often tied to the effi
of an organization is not stored in a properly designed database, the organization cannot make

good business decisions based on data. If the data is stored in a flawed manner, the user can

retrieve inconsistent results and the data is said to lack integrity. The user cannot be confident

with the information retrieved. I f t he trustthe resullsaexaved) e will not be able to

make a decision with certainty.

Consider the following. What if you wanted to take the Temple shuttle bus from Ambler Campus

to Main Campus. You look att he schedul e on Templebs por tatal and
Ambler at 8:15 AM. You arrive at the stop at 8:10 AM and wait for the bus. It finally arrives at

10:15 AM,and now youbve missed your 9:40 AM <cl ass. I
updated regularly so you c an Gites at &05ysometimesiat 817, Somet i m
and sometimes it is cancelled, but these changes are not reflected on the website. What will you

do next time? Will you look at the online schedule or will you just go to the stop super early in the

hopes t haththglbuswhereveritartives?

! http://www.systemahinking.org/dikw/dikw.htm
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The ERD is a model (a representation) of how the database is structured. The ERD is designed
to allow the database designer to optimize the manner in which the data is stored to facilitate the
use of the data within the organization.

A. Data Anomalies

Wedve all had situations where webve talked to a
stored i sMaybeoyoeébébve called a store to confirm a
are told that there are 10 items in inventory. When you get there, it turns out they are out of

stock.

For example, | received a book in the mail from a publisher. The book had been sent to my

old house, and | moved from over a year ago. While this seems reasonable, the publisher

knewthatlhad moved because theydve sent other books t
some books be sent to the correct address and some routed to the old location? The most

common reason for these kinds of situations is that organizations have many databases and

many tables within each database, and these tables hold redundant data.

What if the publisher had a faculty table that listed each faculty member to whom they send
books? The publisher also has an order table that shows which books that faculty member
ordered and this table includes the address to which the order was sent.

This is a perfect environment for breeding data anomalies. An anomaly is an abnormality in
our data and we want to avoid abnormalities in database design. There are three types of
data anomalies that plague us.

1. Insertion (add) anomaly

In an insert anomaly a row cannot be inserted (added) to one table unless it is added
somewhere else. This means there is a forced dependency between two tables that
should not exist. In our publisher example it might be that a faculty member cannot be
added to the database until he/she places an order. This is not an appropriate
dependency. The publisher should be able to add a new faculty member, and then add
orders as they are placed.

2. Deletion anomaly

A deletion anomaly is just the reverse of an insertion anomaly. In other words a table is

deleted and the data from another table cannot be retrieved. For instance, if we store

information about the customer such as the address in the order table and then we delete

an order, the information about the customer 6s
lost? We donot want to | ose the customerb6és address.

3. Modification (update) anomaly

In a modification anomaly, values of an attribute must be duplicated multiple times in a

table. If the publisher stored my address each time an order was placed (rather than

storing my address once), when | moved the publisher would need to update each row

where my old address appears. An even worse scenario involves organizations which

only update the address on some of the rows while others are left unchanged. This

would lead to data retrievals that are inconsistent with some rows showing a new address

and others showing an older location. As weob6ve | earned, inconsistent
loss of integrity in the database.

If the database had been properly designed, my address would have been stored once
for each location where | receive books (work or home). When my home address
changed, the organization would only need to update my home location once, and all of

2

http://books.google.com/bookd28TpWEIAISEcC&pg=PT171&Ipg=PT171&dg=insert+anomaly&source=web&o
ts=2scsXXmSuué&sig=ScpWixjfblbfPWCo45x76H8XU&hl=en&sa=X&oi=book_result&resnum=8&ct=result
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the rows related to this home address would be updated appropriately. The key is to
capture the value of an attribute once, store it once, and use that one data value
consistently.

Typically, companies would prefer to collect the value of an attribute for a row
consistently wrong, as opposed to sometimes accurately and sometimes inaccurately.
This may seem odd but really makes sense if you think about it. If the information is
sometimes correct you falsely assume it is always right and rely on it until you are faced
with a situation where the data is clearly inaccurate. At that point, you realize you may
have made decisions on poor quality information. This situation is more difficult to correct
as well since you need to consider each individual row and assess whether that rowd s
data is correct or not.

Conversely, if the information is consistentlyi naccur ate, it is more |ikel
error earlier and initiate the process to correct it faster. Also, with a consistent error, you

may be able to globally update the information, and that is much simpler then considering

each row on a case by case basis.

B. We always want to avoid data anomalies and maintain data in one location which is accurate
and timely. When users of the data can rely and trust the results to be updated and accurate,
they feel more confident making a business decision since the veracity of the data is not
guestioned.
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Chapter 2: Background to ERD

. What 6s &n ERD

An ERD is an Entity Relationship Diagram. Just as the name implies, an ERD shows entities and
their relationships to one another. An ERD shows the data elements stored in a database and in
what manner the data is stored.

II.  Business Rules for Glenside Bank

One of the key aspects of an ERD is that it models the data needs of the organization as it relates
to how the business operates. The policies regarding how the business works are called the
Afbusiness ruleso of the organization.

In this section, we will consider the case of Glenside Bank. Glenside Bank is a fictitious, local
bank with just a few branches. Glenside would like to improve the way the bank stores
information about customers and their accounts. The bank functions like this.

1. The bank has customers and it collects basic demographic information for each customer
such as name, address, social security number, gender, date of birth, phone number.

2. The bank offers a number of accounts such as a checking account, savings account,
money market account, CD, etc.

3. The bank has a number of branches. The bank needs to track where each account was
opened.

4. A customer can have many accounts (you could have a checking and a savings
account). For each account, the bank needs to track the type of the account (i.e.
checking, savings, money market) and the date the account was opened.

5. An account can have multiple customers associated with it (a husband and wife could
have a joint checking account). The bank needs to track the customers associated with
each account and the date that customer was added to the account. If the customer was
removed from the account, the bank needs to track the date this occurred.

6. Every time the customer interacts with one of the accounts it is considered a transaction.
The bank needs to track a number of aspects of the transaction including the type (i.e.
withdrawal, transfer, deposit), the amount, the date and time, the customer, and the
location (ATM, check, branch, electronic fund transfer)

These business rules wil!/l be the basis for .a new da

lll.  Components of an ERD
An ERD has two main components: Entities and Relationships
A. Entity:

An entity is something about which the organization wants to collect data. We typically think
of an entity as a noun (person, place, or thing). For instance, in the Glenside bank scenario,
you would need to keep information about a number of people, places, and things like the
customer, branch, bank account, respectively. Most people find it useful to think of an entity
as table which holds rows. Each row is one row in the table or one occurrence of the entity.

1. An entity (table) is a two-dimensional structure with rows and columns
2. Column:

a. The column in a table represents a piece of information called an attribute.
Sometimes an attribute will be called a field, datae | e ment , or par ameter.
more about attributes later including what the columns marked PK and Null mean.
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For now, |l etés focus on the f isponsetoftheol umn i n t
attributes in the customer table.

Calurmn Marme - |ID - |Pk - |Nu|l? - |DataType - |
CUSTOMER_ID | 1 1M MNUMBEF: (5)
CUSTOMER_LMAME 2 M WARCHARZ (30 Byte)
CUSTOMER_FMAME 3 M WARCHARZ (30 Byte)
ADDN1 4 M WARCHARZ (30 Byte)
CITY 5 M WARCHARZ (25 Byte)
STATE B M CHAR (2 Bryte)

ZIP 7 M CHAR (G Byte)
GENDER: ] v CHAR (T Byte)

DOE q v DATE

HOMEPHOMNE 10 v CHAR (10 Byte)

b. Column values (the information stored in an attribute) all must have the same data
format (data type). We 6dain mdre about data types in the Access and SQL
tutorials later in this book. As you can see above, all of the customer_id values
must be of a number data type while all of the customer_Iname values must be a
varchar2.

c. An attribute has a range of values called the attribute domain. This indicates the
range of acceptable values for that attribute. For instance, we could say that the
domain for zip is 00001 7 99999 if there are no zip codes issued after 99999 and no
negative zip codes are issued. For date of birth (DOB), you may decide to make the
domain 1/1/1900it oday 6s dat e. This would indicate t
born on or before 12/31/1899 and the youngest bank customer was born today
(such as when a savings account is opened as a present for a newborn).

3. Row:

a. An entity holds rows. Each row is one instance of an entity. As you can see below,
a row holds the values for each attribute for that instance. Our first customer, Frank
Sinatra, has an customer_id of 10000. He lives at 144 Woodstream Blvd in
Hoboken, is male, and was born on 1/11/1943, etc.

b. Each piece of information in an attribute in the row holds the specific value for that
field for that row.

4. Row/Column Intersection:

a. The intersection of a row and a column represents a single value for that attribute
for that row.

OMER_ID |CUSTOMER_LNAME |CUSTOMER_FNAME |ADD1 CITY STATE ZP | GENDER |DOB  |HOMEPHONE

| 10000 G Frank 144 Woodstream Bivd.  Hoboken NJ 08703 M 1/11/1943 2141515551
10100 Martin Dean 454 St. Orange Street  Philadelphia PA 19115 M 5/16/2025 2156757777
10200 Patty Davis 8921 Circle Drive Huntingdon Valley PA 19006 F 7/30/1964 6109879876
10300 Mobey Amanda 1716 Summerton Avenue Warrinaton PA 19004 F 8/12/1954 2138765656

5. Other aspects of entities:
a. Entity names:

b. An entity must have a unigqgue name in a databa
track the different kinds of customers including personal customers and business
customers. We could not have two tables in the Account database called customer.
However, there could be a customer table in different database.
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c. An entity name should be singular. Accordingly, we would have a table called
customer, not customers.

d. An entity is depicted with a box in an ERD

e. Tables must have an attribute to uniquely identify each row in the table. This
attribute is called the primary key. We 61 | d

f.  The order of the rows and columns is irrelevant to the Database Management
System (DBMS).

B. Relationship:

The relationship describes how entities are related to one another. A relationship is typically
described as a verb. In the Glenside Bank example, the customer owns many bank
accounts. The account is owned by many customers.

In an ERD, a relationship is depicted by a line that joins two (or more) entities.
There are three types of relationships: one to one, one to many, and many to many.
1. Example of a one to one relationship (abbreviated as 1:1) in Glenside Bank:

A An account is identified by one account number.
A An account number identified one account
2. Example of a one to many relationship (abbreviated as 1:M) in Glenside Bank:
A An account is classified into one account type such as checking, savings, money
market

A An account type has many accounts (i.e. there are many checking accounts at
Glenside Bank)

3. Example of a many to many relationship (abbreviated as M:N i yes the second letter is
N) in Glenside Bank:

A An account can be owned by many customers
A A customer can own many accounts

C. Attributes:

Attributes are really part of an entity as wedve
about attributes and an important concept i Atomicity.

L e t consider the customer at Glenside Bank. If we want to collect information about the

customer, wedl |l need to know the customer6s name.
in the customer table called name and have the first and last name of the customer added to

this one attribute. We 6 | | use me alsetadbns esxaaymypdlatziney@dccalet and o
change my lastnametomy husbandéds | ast name. I tell t he b
name from Marselis to Lundeen on my accountf r om now on. I'tés much mor
my name which was stored in one attribute apart
need to retrieve my name, Cindy Joy Marselis, and try and figure out which part of it is my

first name, mi ddl e name, and | ast name. This is

and capitalized. But what happens if | have a suffix to my name, like the third (lll) or my
name was hyphenated. It would get increasingly difficult to figure out which part is which. To
alleviate this problem, we store attributes in their most atomic (smallest) parts. Accordingly,
webll keep my first name in one attribute, |l ast n
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For instance, we donltststomree aan raddntess Wedl | k e
address in one attribute, the second line (for a suite, an apartment number, etc.) in another

attribute, the city in a separate attribute, and state in yet another attribute. Some folks like to

keep the zip code as 2 attributes, one to store the 5 digit zip and another to store that 4 digit

extension.

E. F. Codd, the father of relational databases, said the following, ovalu
which each relation is defined are required to be atomicwi t h respect to the DBNMN
defines an atomic value as one that "cannot be decomposed into smaller pieces by the

DBMS (excluding certain special functions)."

IV. ERD Styles

There are a number of styles you can use to model a database, the most common of which are
the Chen and the Cesowlsadadioti approache Chewl and t he
also explore the infinity model (for lack of a better name) as this is the approach used by Access,

our main modeling tool for this class. In general,itr eal |l y doesndt mattklr whi ch
your approach should be consistent within one ERD.
A. Chen Model

1. Fora l1:1relationship, a number 1 is placed on the relationship line close to the both
entity boxes

2. For a 1:M relationship, a number 1 is placed on the relationship line close to the entity
which is the one side of the relationship and a letter M is placed next to the entity which is
the many side of the relationship

3. For a M:N relationship, a letter M is placed nexttooneent i ty (doesnédét matter v
and aletter N is placed next to the other entity

B. Crowds Foot Mo d e |

1. Fora 1:1 relationship, a number 1 is placed on the relationship line close to the both
entity boxes

2. For a 1:M relationship, a number 1 is placed on the relationship line close to the entity
which is the one side of the relationship and a

(é) is placed next to the entity which is the many side of the relationship
3. For a M:N relationship,acrowés f oot is placed next to both ent
C. Infinity Model

1. Fora l:1relationship, a number 1 is placed on the relationship line close to the both
entity boxes

2. For a 1:M relationship, a number 1 is placed on the relationship line close to the entity
which is the one side of the relationship and a
entity which is the many side of the relationship

3. For a M:N relationship, an infinity symbol is placed next to both entities
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The table below illustrates how relationships are represented in the three ERD Styles.

Type Example of Chen Crowbs Fo Infinity
Relationship

1ol * An a(_;(,;ount IS Account Account Account Account Account Account
identified by Number Number Number

one account
number.

e An account
number
identified one
account

1to * Anaccountis | | Account Account Account Account

Many classified into Type Type Account

(1:M) one account Type
type such as
checking,
savings,
money
market

e Anaccount
type has
many
accounts

<
=

[AEN

H
3

Account

1NN

Many to * Anaccount Account Account
Many can be HM—N— Customer Customer
(M:N) owned by Account Customer
many
customers
e A customer
can own
many
accounts

V. Keys
A. Primary key:

A primary key is an attribute that uniquely identifies each row in a table. A primary key must satisfy
three requirements:

e Unique. Eachrowbs pri mary key must be different. For |
key for the student table, you might select TUID since every student has a unique identifier for
Templ e. I't woul dndt be wise to select the stude
person with that name. Similarly, |l ast name wolLl

e Not null. The value of the primary key cannot be blank. Why? Because its purpose is to identify
each row. If you wanted to look a student up in Owlnet, how could you do that if the primary key
(the attribute used to identify each student) was blank? So a primary key must have a value stored
in it.

. I3ndexed. Indexing improves the speed required to find the desired row. As described in Wikipedia

3 http://mww.dbmsmag.com/9605d15.html
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The classic analogy to help you understand database indexes is the index in the
back of reference books. Sure, if you wanted to find everything in the book
about a particular subject you could start at the beginning and scan every page,
but it is much faster to look in a smaller, alphabetized subject index that directs
you to a list of pages. Then you need to scan only those pages to find
information about your chosen subject. Not everything in the book is indexed,
however, so if your subject is not mentioned in the index, you must still scan for
it. Likewise, a database index is a look-up mechanism that helps a DBMS find
the information you request faster than it could with a full scan. As with book
indexes, not everything in the database is indexed, so an occasional scan may
still be necessary.

The primary reason to build an index is to improve performance. But it is not the
only reason to build an index. The second reason has to do with enforcing
unigueness among rows stored in a database table. Tables in a SQL database
are usually designed with a primary key; that is, a set of columns with a unique
value that identifies a row in the table. When a new row is inserted into a table
defined with a primary key, it is up to the DBMS to ensure that the primary key
value for that row is unique. Performance would be unacceptable if the DBMS
had to scan the entire table each time a new row was inserted. Therefore, the
accepted solution is to build a unique index on the primary-key columns and let
the DBMS use that as the physical enforcement mechanism for the primary key
uniqueness requirement.

1. What makes a good primary key?

Any attribute or combination of attributes that satisfy the three requirements above

(unigue, not null, and indexed) can be a primary key. However, some attributes are more

appropriate to be select as the primary key than others. For instance, if all of my

students have unique first names | could make student first name as the primary key for
thestudent tabl e. But that doesn6t happen very
students named John and a couple students named Michael. What about last name you

might ask. Again, if | could be sure it would be unique so | never have more than one

student with the last name of Patel or Smith or Jones, that would be fine. But again, that

doesnédét happen most semesters and we want our p
what can | do? We can start adding attributes together. For instance, instead of making

the studentds | ast name the primary Kkey, I coul
name, and date of birth. Itis unlikely | would have two students who have the same

name and birthday.

While it is acceptable to have a primary key which is a text or a date type or some

combination thereof, it is easier to have a primary key that is an integer. As well learn

| ater, we wuse primary keys (nordboltthisiethegSOL k ey s t o
tutorial) and it is easier to join two attributes that have an integer data type.

So what do you do if you dondt have an attribut
an integer? No problem. Just create a new attribute and enforce those rules.

2. Composite key:

As | 6ve noted, a primary key does not have to b
primary key is composed of more than one attribute it is called a composite key. As long
as it meets the requirement to be unique not null and indexed, you can add as many
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B. Foreign Key:

As

webdve |

di f fi

earned,

cul t

redundant

t o

j oin

dat a |

t abl

eads

attributes together to make a composite key as you like. The only limitation is that it
becomesincreasi ngl y

es.

to i

Wherever possible, we want to avoid redundant data. By designing a database carefully, we
can do a very nice job of keeping information once and only once to ensure that if it needs to
be added, changed, or deleted, we can perform the function one time, and all of the rows in a
table that use that data will refer to the correctly inserted, updated, or deleted information.

We 6 v e

al so |

earned

t hbaut a parécul&r geenpn aitabld, andanat i on

database can be composed of a number of tables which are related to each other in some
way, all pertaining to an aspect of a business. So how do we make these tables related to

each
A foreign key i
we just say we

redundancy. In other words,
keep just one piece of information (i.e. the primary key) of one table, and repeat it as a
foreign key in another table and now we can link the tables together.

Her ebs

an

0t h e theé?beauty dof the fdreign key.

s an attri
didndét want
we donodt want

but e

n a

redundant
to

keep

e x a nmpdegigning a datahage thatehouked information about courses

at a college. Here is just a piece of the database model. You can see there is a course table
that has a number of attributes related to a course. There is a discipline table that holds
information about the various majors (disciplines) offered, and there is a school table that
describes the schools at the university.

)

course

7 Course_Mumber
Discipline
Course_Mame
Course_Description
Credit_Hours
Old_Proposed_HIM_Course
Based_on_Existing_Course
Comments
Pre_Requisites
Include
Curriculum_Type
Body_of_Knowledge
Objectives
Deliverables
Book
PreReq

Let 0s
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Discipline
7 Discipline_ID
Discipline_Abbreviation
Discipline_MName
School

at the

S

chool
) School ID

School_Mame

dat a

he

tabl e which
dat a? Yup
al |l kinds
discipline
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Discipline:
Discipline_ID | Discipline_Abbr Discipline_Name School
10T Occupational Therapy 1
2 Nursing Nursing 1
3 MIS Management Information Systems 2
4 HM Health Management 2
5 HIM Health Information Management 1
6 PT Physical Therapy 1
7 MSOM Management Science Operations Management 2
8 BA Business Administation 2
9 CIS Computer Information Systems 3
10 SOC Strategic and Organizational communication el
11 HRM Human Resource Management 2
12 PH Public Health 1
13 HIM/MIS HIM and MIS 5
15 RM Risk Management 2
16 HIM/HM HIM and HM 5
School
ScH}@oI_ID School Name
1 CHP
2 Fox

3 CST - Coll of Science and Technology
- School of Communications and Theater
5 CHP and Fox

We can see that the number stored in the school attribute of the discipline table matches to

the school _id value i n t he rosvdimtleldisciplmdtabke.. The Now | et
school associated with SOC is 4 7 or SCT-School of Communications and Theater. What

would happen if there was a big reorganization at the university and all of the disciplines that

were at Fox were transf err ed-SthooldCmmuniciiibesd d need t
and Theater 6 ti mes. That 6s a | ot caadionst? \Cani n g ! Wh
you see how easy it would be to have errors in the data whenever there is an addition,

modification or deletion of a value? But if you just use a foreign key (school) in the discipline

table to the school_id (primary key) of the school table, all you need to do is add, update or

delete the value of 1 row. Il snét that much easier? Sur el Tha

We 6| | di scuss foreign keys in more detail in just
VI.  Integrity Rules
There are two essential integrity rules that we follow when building ERDs

A. Entity Integrity:

Entity integrity is imposed on a database to ensu
and not null. Consider the following customer table which has Customer ID as the primary
key:
ClstomerlD FirstName LastName Address City State ZipCode Telephone
4 David Bowie 1515 Imam Way Philadelphia PA 19121- (215) 415-3555
5 Cyrus Miley 1234 Breaky Hear Philadelphia PA 19141- (215) 468-6868
6 John Alvizures 56566 Guat Road Cherry Hill NJ 08002- (856) 194-1858
7 Barack Obama 4444 Johnson Way Philadelphia PA 12939-1999 (215) 606-0606
8 Bob Smith 8248 Walnut Avenue Trenton NJ 08205- (856) 777-7777
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Do you think | can enter the following 3 rows into the database?

8 Cindy [ Marselis 1810 | Phila PA | 19122 | 215.204.3077
N. 13"
St

Munir Mandviwalla | 1810 Phila PA | 19122 215.204.8172
N. 13"
St

9 Bob Smith 8248 Trenton | NJ | 080205 | 856.777.7777
Walnut
Ave.

1. Ifltry and enter the firstrow,  Wwalild violate entity integrity. Entity integrity ensures the
primary key cannot be null and must be unique. Since a row already has a primary key
of 8, the firstrowc annot be added. thetdatalio thesrowdstdiffemeatt t er t h at
since entity integrity is concerned with the primary key and this is a duplicate.

2. The second row has a null primary key, so this also should not be added

What about the third row? This has the same data as customerID 8. Would this be

excluded as well? No. Entity integrity ensures that the primary key is not duplicated or

null. Since there are no rows with a primary key of 9 and the field is populated (not null) it

does not violate ent i dsiplethanthere gre fwd Bob Smithsl so, i snbt
(perhaps Bob Senior and Bob Junior) who live in the same house? It could be that this is

duplicated data and that is not desirable but it also is possible that there are indeed two

people with the same name and address in the database. There are methods that

organizations use to try to determine if rows such as these are duplicates but that

discussion is outside of the scope of this class.

B. Referential Integrity

Referential integrity ensures that a foreign key matches to aprimarykey. Let 6 s | ook at th
foll owing exampl e. As we saw earlier, each disci
say | add a new discipline for Dentistry into the discipline table, and | want this to be added to

school 7. The database will not allow this row to be stored since the foreign key (7) does not

have a matching primary key in its parent table School.

Note, a primary key may match a foreign key or a null value. For example, you see that SCT

in the School Table (School_ID 4) does not have any corresponding rows in its child table

Discipline. That is acceptable. Think of it like this. A school can be created and then its

children (disciplines) will be added to it but a child cannot be added to a non-existent parent.
Soadisci pline cannot be aaddhelogofo. Arow withbagpsmad key h a v e
of 7 must be created first in the school table first before it can be referenced by a child row in

another table.

So the rules are:

e Aforeign key must match to a primary key
e A primary key must match to a foreign key or a null value

12|Page CJ Marselis



Database Design and Entity Relationship Diagrams

Discipline Table

Discipline_ID | Discipline_Abbr Discipline_Name School
10T Occupational Therapy 1
2 Nursing Nursing 1
3 MIS Management Information Systems 2
16 HIM/HM HIM and HM 5
18 DENT Dentistry 7~
School Table
ScH}@oI_ID School_MName
1 CHP
2 Fox
3 CST - College of Science and Technology
4 5CT - School of Communications and Theater
5 CHP and Fox
VII.  Relationship Rules
Now that we understand a bit about integrity rul es,
Relationships must be defined into one of three types (1:1, 1:M, M:N). Once it is defined, the
relationship must be resolved (converted into a format that can be stored in a database). Her ebs

how we handle the relationship type and resolution. We will see examples of this in Chapter 3
but for now, just try and digest the concepts.

A. Determine relationship using this terminology: (i.e. relationship between student and dorm
rooms)

e 1of Aisrelated to X (1 or many) of B
i.e. 1 student is assigned to 1 dorm room
e 1ofBisrelated to X (1 or many) of A
i.e. 1 dorm room is assigned to many students
The decision will be as follows:
1. 11
a. lofAisrelatedto 1 of B
b. 1ofBisrelatedto 1l of A
2. 1M
a. 1ofAisrelated to many of B
b. 1ofBisrelatedto 1l of A
3. M:N
a. 1ofAisrelated to many of B

b. 1 of Bisrelated to many of A
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B. Resolve the relationship

1.

l4|Page

If the relationship is a 1:1, it is assumed that the entity is just another attribute for that
table. Add it as another attribute to an existing entity.

a. Forinstance, if you have TUID and student, a student can have only one TUID and
a TUID is assigned to one student. Include the TUID as an attribute to the student
table.

If the relationship is a 1:M, the primary key of the one side is duplicated as the foreign
key on the many side. The rule is that the foreign key ALWAYS goes on the many side.

a. The names of the primary key and the foreign key do not need to match. Only the
data type needs to be the same.

b. Of course, the values of the data stored in the field must match as well or there
cannot be a join.

If the relationship is a M:N, resolve the M:N relationship into two 1:M relationships. To
resolve the M:N relationship into two 1:M relationships:

a. Create a new table which is an associative entity (AKA composite entity or bridge
entity). The purpose of the associative entity is to function as a bridge between the
two entities. This table must include the primary keys of the two entities as foreign
keys. This makes sense since the associative entity is now the many side of both
1:M relationships. Since the foreign key ALWAYS goes on the many side of a
relationship and the associative entity is ALWAYS the many side of the relationship,
both of the foreign keys would be placed in the associative entity.

b. If the combination of the 2 foreign keys is unique, it can be used as the primary key
of the associative entity. Since the primary key will be composed of 2 primary keys,
it is called a composite key.

c. If the combination of the 2 foreign keys is not unique, leave the 2 foreign keys in the
associative entity and create a new primary key for the associative entity.
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Chapter 3: Example of Creating an ERD

Wedl |l start off with a small Glxeannspildee B alLnétter@adWeddelsli gcno nas
the business rules step by step. We 61 I al so expl ore some database design

I. 1:1 Relationships

The bank has customers and it collects basic demographic information such as name, address,

social security number, gender, date of birth, phone number, for each customer. Customer

seems a good candidate for an entity as it is a noun and we are collecting information about that

customer. So | et 6s create a bank cust omalbetweea the veords Ther e
in attributes or tables names, so the name of this table will be bank_customer.

Letds consi der tuibues) iwefdolrimakieieopn abaout our customers

A. Ouir first step is to identify a good primary key for our table. You might be tempted to use a
personés soci albutsascrial security numherntsenrét a |l wsingesatooen i g u e
point duplicate numbers were issued. Also, in the past, not everyone was issued an SS#, so
the value can be null. This violates 2 of the 3 rules about a primary key. We woulc also
consider some combination of the customerods first
primary key but this might get a bit cumbersome. To make it easier for ourselves later,| et 6 s
just create a new attribute called Customer_ID

B. Now weendidlef social security number, date of birth, phone number and name. The
social security number is unique to one customer (hopefully) and a customer should have
only one social security number (again hopefully). This is clearly a 1:1 relationship. If we
review our relationship rules, if a relationship is 1:1, it is assumed that the entity is just an
attribute for that table. Add it as an attribute to the bank_customer entity.

C. Derived (calculated) field:

1. What about date of birth? A customer can only have one birth date, right? But it is
possible for more than one customer to have the same birthday. Is this a 1:M
relationship? You could say that, but this type of data is virtually always handled as a 1:1
relationship so wedl | bgnkesustomardatlle.dat e of birth t

> O

2. Why am | <collecting the date of birth rather t
are all getting older every nano second, and your current age will not be the same at this
moment as it will be a second, month, or year from now. However, you date of birth
stays the same. We can always calculate (derive) your age by taking the current date
and subtracting your birth date so it is better to keep your birthdate. Storing the birthdate
has another advantage over storing age. What if we want to send a birthday message to

anyone whose birthday is in July. I f 1 store a
birthday, thatdés an easy calculation.
3. Youdll find there are numerous times where youb

(subtotals, totals, calculations, etc.) but it is always preferable to store the raw attribute
and do the math as a calcul ati oneanhdwto t he SQL
handle calculations.

(7]

D. What about address? Address is like the date of birth in that there could be multiple
customers with the exact same address (such as spouses or parents and children) but it is
common to keep this information within the customer table. Remember with address we
want to keep the attribute atomic, s o we 61 | keep addr essseghrateci ty, st a
attributes.

E. We oéhhnldle phone number the same way as address and keep the phone in the
bank_customer table. Although it is true the customer can have lots of phone numbers, from
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the bankbés perspectiveWedlt!l rjeast yhawne yopeeetdas!| epleo
customer.

F. We also want to keep personal i nfToytoascidicalling such as
ths attribute sex as that has a numbnamethisf di f f er en
attribute gender.

G. Of note, you can add attributes to a table in any order you wish but makes more sense to
group the attributes into similar areas and in a logical order. As such, we put the components
of the address lumped together and place the attributes in the same order as a typical mailing
address.

H. There could be lots of other piecesof i nf or mati on wedéd | i ke to keep
| et 6s g o uwcustdmerttablé row appears as follows with customer_id as the
primary key (delineated by the key symbol to the left of the attribute name):

bank customer
# CUSTOMER_ID

CUSTOMER_LMAME
CUSTOMER_FMAME
ADD1

Iy

STATE

p

GEMDER

DOE

HOMEPHOME

55

II. 1:M Relationships

The next two business rules coincide with one anothersold6 m going to consider th
The bank offers a number of accounts such as a checking account, savings account, money

market account, CD, etc. The bank has a number of branches. The bank needs to track where

each account was opened.

Looks like we need an account table. What type of information will we need in our account table?
Certainly wedl| need a primary key to uniquely i
Account Numberseems | i ke a good one since MWealsoseedt;mi que an
store the state where the account was opened. In addition, we need to track the type of the
account (checking, savings, money market, CD, etc.), the branch where the account was opened,
and the billing cycle d bWhenyomghtawrfstatemethetuealﬁmobf t he n
the month sothevalueis15). Let 6 s start with this |ist of attribu

e Account_number
e State opened

e Account_type

e Branch_opened

e Billing_cycle_day

We could add an attribute for account type with a data type of varchar2 (text). In this situation,
the user would need to type in the word ftheckingg fsavingsg fimoney marketo |, et c. e a

h tir
newrowwas added to the account t abl eAlso, Bhatthappehsat 6 s

c
0 qui
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when someone types Checking and someone else types checking, and a third person types
check? If | want to see all of the checking account customers, I 61 1 only see
Why? To a computer upper case is different than lower case. To make it easier for the user to
enter information and to ensure information is entered in a consistent manner to facilitate data
retrieval it would be better to give the user a drop down box which has a list of the acceptable
values for that field. The user then just has to click on one and the value will be filled into the
field. l'téds | ike when you order something on
field when you enter your address. You typically see a drop down list and you click on your state.

A. When to use a look up table?

It is wise to consider a lookup table when the possible values of the attribute are not limitless.

t

Therefore, we dondét wuswually give a | ookup tabl

last names. However, you will typically see them for products and anything where the item is
categorized or grouped into a particular type like country, region or ethnicity, student class
type, etc.

B. What does a lookup table include?

A lookup table can include any attribute, but most commonly it will include 2 fields, the
primary key and a description. For instance, when you pick your state when ordering
something online, the state lookup table typically has a primary key which is the 2 letter state
abbreviati on alnanet he stateods ful

Here is the structure of the state table as well as a subset of some of the values stored in the

table.
- Field Name STATEID STATENAME
¥ |STATEID + [% Delaware
STATENAME + NI New Jersey
+ NY New York
+ PA Pennsylvania

C. Building a relationship with a look up table.
A lookup table is really just an example of a 1:M relationship.

e A customer lives in one state.
e A state includes many customers.

e State is the 1 side of the relationship)
e Bank_customer is the many side of the relationship

As the relationship rules tell us, in a 1:M relationship, the primary key of the one side is
duplicated as the foreign key on the many side. Remember the rule is that the foreign key
ALWAYS goes on the Many side. The names of the primary key and the foreign key do not
need to match i only the data type needs to be the same.

To make the relations hi p, wedl |l take the primary key o
key in the many side of the relationship (b
the state table and add this attributealito t
stateid and in fact, |l 6ve just called it st
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bank customer state
LL? CUSTOMER_ID Ll? STATEID

CUSTOMER_LMAME STATEMAME
CUSTOMER_FMAME
ADD1
CImy
STATE
ZIP
GEMDER
DOE
HOMEPHOME
55

When user is entering information into the bank_customer table, he will select a value from
the state table. The primary key (stateid) of the state table will be duplicated in the
bank_customer table as a foreign key (state).

D. Additional examples of lookup tables related to the account table.

1. Accounttype: We 6 geen we need to track the accounttype. Her e 6s an exampl e o
what the account type would look like in the structure as well as the values:

%ACCOUﬂt tvpe account_typs account_type_description
% account_type_id Checking
account_type_descriptic 2 0 Money Market
3 Savings
4 CD

Just like before, this is a 1:M relationship. An account is of one type. An account type

includes many account s. Wedl |l take the primary
(account type table) and make it a foreign key (account_type) on the many side of the

relationship (account table).

Her e 6 s wthieture Idoks éke:

account

% % ACCOUNT_Mumber
BRANCH_ID
account_type
BILLING_CYCLE DAY
STATE_OPENED

Account_type
i account_type_id
account_type_description

18|Page CJ Marselis



19|Page

Database Design and Entity Relationship Diagrams

Herebs what the corresponding data |l ooks Iike:

ACCOUNT Numbe BRANCH_ | |account type BILLING_CYCLE DAY |STATE_OPEP

10002999 10100 1 22 PA
20978983 10333 2 15 PA
23431234 10393 2 15 PA
34235254 20003 3 15 PA
77766142 34235 2 25 NJ

98746234 4 15 NJ

account_type account_type_description

hecking
o

2 Money Market
3 Savings
4 CcD

You can see here that account_number 98746234 has an account_type of 4 so it must
be a CD.

Branch: You 61 | not e we brarckwhere tbe ascouatwas opteted. The
Account was opened at one branch. A branch had many accounts opened at its location.

For branch, we need to keep additional pieces of information other than just the primary

key (1861l <call this branch_id) and description
branchdéds address as well as the date the branch
this:

branch
% BRANCHID

ERAMCH_MAME
ERAMCH_ADD1
ERAMCH_CITY
ERAMCH_STATE
ERAMCH_ZIP
DATE_OPEMED

The data stored in the table will look like this:

BRANCH_ID BRANCH_NA  BRANCH_ADI BRANCH_CIT |BRANCH_ST/ |BRANCH_. |DATE_OPENE

o Woaloly) Abington 10101Highland ; Abington PA 19007 1/1/2005
10333 Huntingdon Vall 1111Huntingdor Huntingdon Vall PA 19006 5/16/2006
10393 Feasterville 1003 Street Roa Feasterville PA 19053 11/12/2006
20003 Ambler 9888 Meetinghc Ambler PA 19064 11/15/2006
23431 Ft. Washington 23423 Commer Ft. Washington PA 19871 2/4/2006
34235 Cherry Hill 12495 Brace Ro Cherry Hill M) 08002 5/6/2006

Now branch_state can use same state lookup table that is linked to the bank_customer
table. Similarly, state_opened attribute in the account table can use the stateid in the
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state table as a lookup table. If we look at our relationships at this point, if we look at our
database design at this point, it will look like the following:

account
P ACCOUNT_Number

BRANCH_ID branch
— account_type \ % BRANCH_ID

BILLING_CYCLE_DAY

BRAMNCH_MNAME
Aﬂ:count_t\’ pe . STATE_OPENED ooy
g account type_id -
account_type_description BRAMCH_CITY
BRAMCH_STATE
BRAMCH_ZIP

DATE_OPEMNED

_—18

bank_customer
? CUSTOMERID

CUSTOMER_LNAME stgte \
CUSTOMER_FNAME STATEID

ADD1 STATENAME

Iy

STATE

ZIP

GEMDER

DOB
HOMEPHONE
55

[ll.  M:N Relationship

We know from our business rules that a customer can have many accounts (i.e. a checking and a
savings account) and an account can be associated with multiple customers (a husband and wife
could have a joint checking account). The bank needs to track the customers associated with
each account and the date that customer was added to the account. If the customer was
removed from the account, the bank needs to track the date this occurred.

A. Resolving M:N Relationships

Clearly, we have a many to many relationship here between bank_customer and accounts.
Upon review of our relationship rules:

e If you have a M:N relationship, you need to resolve it into two 1:M relationships. To do
this, create an associative entity (AKA composite entity or bridge entity) which has the
primary keys of the two entities as foreign keys.

Here are our two entities:

‘bink_customer |lgccount

% CUSTOMER ID

CUSTOMER LNAME ¥ ACCOUNT Mumber
CUSTOMER_FNAME BRANCH ID

ADD1 -

Iy account_type

;TDATE BILLING_CYCLE_DAY
GENDER STATE_OPEMNED

DOB
HOMEPHONE
55

20|Page CJ Marselis



Database Design and Entity Relationship Diagrams

1. We need to make a new table which has the primary keys of the bank_customer table
(customer_id) and the account table (account_number) as foreign keys to the new table.
In addition to the foreign keys from the account and the bank_customer table, we need to

add an attribute to collect the date this accountwasopened. Let 6 s calablet hi s new
account_assignment. It will look like this:

" Field Name Data Type
#» BANK_ACCOUNT _ID Number
¥ BANK_CUSTOMER_ID Number
DATE_OPENED Date/Time

2. Since the foreign key ALWAYS goes on the many side of a relationship and the
associative entity is ALWAYS the many side of the relationship, the foreign key for both
of the original entities must go on the associative entity.

B. Composite key:

1. Bank_account_id is the foreign key to the customer_id primary key in the bank _customer
table. Customer_id is the foreign key to the account_number primary key in the account
table. Bank_account_id and Bank_customer_id are a composite primary key in the
account_assignment table. Remember a composite key is a primary key made up of
more than one attributes.

2. If the combination of these attributes is unique, the combination of the foreign keys is the
primary key of the associative entity. In this case, can a customer open the same
accounton a day? Noi thenitis unique. Therefore, the primary key can be the
composite key of bank_account_id and bank_customer_id.

Here is the resolved M:N relationship:

w

bank_customer
% CUSTOMERID = account

CUSTOMER LNAME account assignment | /~ ¥ AccOUNT Number
CUSTOMER_FNANME % BANK_ACCOUNT ID oo BRANCH_ID
ADD1 ¥ BANK_CUSTOMER ID account_type
CImy DATE_OPEMNED BILLING_CYCLE_DAY
STATE STATE_OPENED
a ]
GENDER
DOEB
HOMEPHONE
55
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3. Letbébs take a |l ook at the data for these tabl es:

Bank_Customer

CUSTOMER_ CUSTOMER _ CUSTOMER _ ADD1 CITY STATE ZIP GENDER DOB HOMEPHONE SS
+ 10000 Sinatra Frank 144 Woodstreal Hoboken NJ 08703 M 1/11/1943 2141515551 222-22-0202
L 1000 ™a Dean 454 St. Qrange ¢ Philadelphia PA 19115 ™M 5/16/2025 2156757777 187-37-3737
+ 10200 Patty i 8921 Circle Driv Huntingdon Vall PA 19006 F 7/30/1964 6109879876 193-94-1221
& 10300 Mobey 1716 Summerto Warrington PA 19004 F 8/12/1954 2138765656 199-19-1919

Account_Assignment

BAYK_ACCOUNT_ID CUSTOMER_ID DATE_OPENED
10002999 10100 1/3/2007
20979983 10100 12/19/2006
2097$983 10300 12/19/2006
23431234 10200 1/15/2007
34235254 10300 10/13/2006

766142 10200 6/22/2006

98746234 10000 12/15/2006
Account
ACCOUNT_Npmbe |BRANCH | |account_type |BILLING_CYCLE DAY | STATE_OPED
10002999 10100 1 22 PA
20978983 10333 2 15 PA
23431234 10393 2 15 PA
34235254 20003 3 15 PA
77766142 342352 25 NJ
098746234 23431 4 15 NJ

This is showing that the first row in the account_assignment table is for customer 10100.
If we look at the bank_customer table we can see that this number corresponds with
Dean Martin. He has an account which was opened at branch 10100 on 1/3/2007 in PA.

If we look at the next row, which is also for Dean Martin, we can see he also opened an
account with the number of 20978983 in PA on 12/19/2006. This account is jointly
owned by customer 10300 i Amanda Mobley.

IV.  Final ERD

When we put all of the entities and their appropriate relationships together into one diagram, we
develop the following ERD model of our database. Note that all of the relationships are now 1:M
since all of the M:N relationships have been resolved into 1:M relationships.
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account_assignment
% BANK_ACCOUNTID
¥ BANK_CUSTOMER_ID

DATE_OPEMNED

bank_customer
? CUSTOMERID z

CUSTOMER_LMAME
CUSTOMER_FMAME

ADD1

Iy

STATE

P

GEMNDER

DoB

HOMEPHONE

55

, account

% ACCOUNT Mumber
BRANCH_ID
account_type
BILLING_CYCLE_DAY
STATE_OPENED

Account_type

¥ account_type_id

account_type_description

- .| branch

T —————— ¥ BRANCHID
BRANCH_NAME

bo BRANCH_ADD1
BRANCH_CITY

= BRANCH_STATE

BRANCH_ZIP
DATE_OPENED

V. Placements of attributes in tables

One area where new database designers can get confused is the placement of attributes in

tabl
account_assignment table. You may wonder why | put the attribute in that table.

A. When you are considering attributes you need to come back to the definition of a primary key.

es.

A primary
retrieve the values of all the attributes in that row. If | put the date_opened field in the
bank_customer table, it would mean that the value of the date_opened field (i.e. what date

the account was opened) is determined solely by the customer. Since a customer can have

n

keyds

this

state

T STATED
STATENAME

scenari o

youol | not.

more than one account and each could be opened on different dates the value of
date_opened is determined by more than the customer.

1.

B. Most of the time people run into problems with the placement of attributes when working with
a M:N relationship. If you find yourself confused, just consider each table independently and

What if we put the date_opened attribute in the account table? This makes sense except

ce

that multiple customers can be on one account. For instance, a husband and wife can

open an account, and both go and sign the paperwork on different days. In this situation,

the date that the customer opened the account would be different for both customers.
Therefore, date opened is not solely determined by the account.

Clearly, date_opened is determined by both the customer AND the account, and
therefore it must be placed in the associative entity, the account_assignment table.

decide if the value of the attribute is determined by only one side of the relationship. If it is
determined by both sides of the relationship, place the attribute in the bridge entity.
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Chapter 4: Invoice Example

Now that webve seen a full ERD example, wedl| go one s
and or provide a product or a service for a customer or client. As such, companies typically need to make

an invoice or a receipt which is given to the customer for payment. Since the requirement to create an

invoice is basically wuniversal in all organizations, |

In a new scenario, what if you order books online from a publisher for next semester. When you receive
the book in the mail, it will have an invoice that looks something like this:

Invoice # 3211
Customer: Order Date: 6/3/2008 Shipped From:
Bruce Springsteen Order Clerk: 144444 Publisherés R
1818 Rock and Roll Way 8181 Education Way
Rumsford, NJ 08045 Ship Date: 6/5/2008 Smartsville, PA 19888
| Line Items
ISBN Item Description Product Unit Price  Quantity  Subtotal
Type
141414 Databases R Amazing IS 100.00 3 300.00
333333 The History of Rock and Music 200.00 1 200.00
Roll
455050 How to Make a Lot of Finance 500.00 1 500.00
Money
TOTAL 1,000.00
Tax 60.00
Grand Total 1,060.00

. Entities and Attributes:

Let 6s dec cmperes & the arder. Invoices typically include 4 main pieces which
correspond to the sections of the invoice above:

e Customer
e Shipper
e Invoice Information

e Items purchased

A. Customer Information

1. When you place an order, the company needs to know basic information about you. This
might include your full name, home address, credit card information (number, type of
card, expiration date, etc.) and your shipping information. Of course, the company
needs to uniquely identify each customer, so it will typically issue a customer identifier.

2. Not all invoices will have customer information. For instance, imagine you go to 7-Eleven
and buy some munchies for lunch. On the receipt you receive it will not include customer
i nformation si nce ynydatadloont§aurself when yousshobgtagi ve a
store. But what about if you shop at a place that uses a frequent shopper card like a
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super market? In that case, your customer information will probably show up on the
receipt. The presence of customer information will be driven by the needs of the
organization.

B. Seller Information:

An invoice typically includes basic information about the store from which you purchased the
item. If it is a purchase at 7-Eleven, it might just say 7-Eleven and show the store number
and address. Again, the amount of the information displayed will be driven by the needs of
the organization.

C. Product Information

An invoice or receipt will normally show the products that were purchased. Typically it will
include the product identifier (such as a SKU or an ISBN), a description about the product,
and perhaps some information as to the type of the product.

1. Inthe invoice above you see information such as subtotal, total, and tax. All of these are
derived or calculated fields as described earlier. These attributes would not be stored in
the database, but rather would appear on a report based on a calculation you perform.

2. For product type, we probably want a | ookup tab
free text .dlikeRadavetheruser picletbe value from a list to ensure there is
consistency in the information collected and to
we add a lookup table it is simply a 1:M relationship. A product is of one type, and a type
has many products associated with it.

D. Invoice Information

Virtually all receipts and invoices have some basic identifying information about the purchase

which includes an invoice or receipt number, perhaps a barcode, an invoice date and time,

and possibly the name of the person who placed the order. If the item was shipped it might

include the shipping date. At a store it might includeAltbthe cashi
this type of information will be housed in a table that you might call invoice, receipt, or order.

II. Relationships:
Now t hat webdbve identified the basic entities, we 61 |
A. Customer to Invoice

An invoice is issued for one customer. A customer can purchase items or services from an
organization on multiple occasions and each purchase is tracked through an invoice.
Therefore, a customer can have many invoices but an invoice is for only 1 customer. The
relationship between customer and invoice is 1 to many, with invoice as the many side of the
relationship.

B. Seller to Invoice

An invoice is created by one seller. A seller cr
business too long). The relationship between a seller and an invoice is also 1 to many,
respectively.
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C. Product to Invoice

When we buy something at a store or online we can purchase more than one item during the
visit or transaction. It would be cumbersome and very time consuming if the store had to
create a different invoice for each item purchased so the store adds all the products
purchased during that one transaction on one invoice. For instance, in the example above,
Bruce Springsteen bought three books and all appear on one invoice.

Now Bruce Springsteen is not the only person who might purchase a copy of Databases R
Amagzing or The History of Rock and Roll. Therefore, a product can be on multiple invoices.
Accordingly, the relationship between product and invoice is M:N.

1. Be careful when thinking through these relationships. You might have thought that only
one person could buy a book. Itis true that an individual copy of a book could only be
purchased by one person but what we are tracking in this database is a product, not an
instance of a product. In other words, the bookstore has a bunch of copies of Databases
R Amazin g , It doesndét track each individual <copy
there were X number of copies of the book. With RFID (radio frequency ID) you can in
fact track each individual instance of an item. However, most stores still work on bar
coding which just tracks a product and the number in stock.

2. Now that we know that the relationship between product and invoice is M:N, we need to
review our rel ati on s hfiyogu haveuramy$o.many felstionstips,d | | recal
you must resolve it into 2 one to many relationships. We resolve it by creating a new
entity called a bridge or associative entity (it bridges or associates the two entities).

a. The bridge entity must include the primary keys of the two tables as foreign keys.

b. If the combination of these attributes is unique, the combination of the foreign keys
can be used as the primary key of the bridge entity. If you use the 2 foreign keys as
a primary key, the primary key is a composite key as it is composed of more than
one attribute.

c. If the combination of the foreign keys is not unique, then you need to create a new
attribute to be the primary key.

3. Inindustry, the bridge entity between the invoice and the product table is typically called
the invoice detail table. That is because it shows the line items (details) on the invoice.

. ERD
Below is an example of what the basic entity relationship diagram for an invoice database would
l ook 1ike. As vy ou o0 |thblespertainingtoitte t ypi cally includes
e Product

e Customer
e Seller
e Transaction (the invoice, receipt, or order table)

e Order details (the bridge/associative entity between invoice and product showing the
invoice detail).

Youodl | have a number oliythe spécidianeedsaobdn erganizaton buietlgsu i r e d
is the basic design of invoicing systems.
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InvoiceDetail
% Invoice_Detail_ID
Invoice_Header ID
ISBN
Qty_ordered
Qty_shipped

Invoice
? Invoice Header ID
Seller ID
Customer_ID
Ship_Date

Product

7 sBN
Book_Title

Product_Type
Price

Seller
7 sellerd

Seller_Location_Name

Seller_Addl

Seller_Add2

Seller_City

Seller_State

Seller_Zip

Customer
z ¥ CustomerD
FirstName
Lasthame
Address1
Address2
City
State
Zip

State
% state_abbrev
State Description

ProductType
? Produ ct_Type ID
Product_Type_Description

IV. Variations on atheme

Based on the business, some of these basic tables would be called different things. For example,

i f you were creating a system for the Bursardés off
Student. The Product would be Course. You would probably delete the Seller table since all of

the services (courses) a(Tanple.r The InieedDetdil tablenwillnate fA st or
include quantity ordered or shipped si nce we d o n fakte msltiple pections afthe es or
same class.

I f t he busi nes officey ghe Preductdnaightt be setvice (i.e. chest x-ray, physical
exam, vaccination), the Customer would be called Patient, and the Seller might be Clinic since
one doctor could practice in multiple locations. The Invoice table might be called Patient Bill and
the Invoice_Detail table will not include quantity shipped or ordered.

Clearly, additional tables and attributes could be added to collect more information based on the
organizat i on6s needs. But i n geisfairlysstable adcrdss &l tygesxof oi ci ng
firms.
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Chapter 5: Data Dictionary

I.  What is a data dictionary?

Webve spent some time discussi ng oHHRactionatitgoftehi | e t h e
database, the data dictionary is essential as well. The data dictionary is just what the name

implies i a dictionary about the data housed in the database. The data dictionary holds

metadata, or data about the data. Hmpf, was that confusing?

Let me give you an exampl e. I dm a new database de
comes to me and asks me to write a report of all of the accounts opened in Abington in the prior

month. That seems easy enough. But, when | write the report | return no rows. Upon closer

inspection of the data, | realize that Glenside stores dates in military format (i.e. MMM-DD-YYYY

such as JUN-17-2008) and | had written the query assuming the date was stored as

MM/DD/YYYY (such as 06/17/2008). How would | know the format of the attributes i just look it

up in the data dictionary!

A. Although there is no standard for what should be contained in the metadata, you might find
the following information for each table in the database. Some of these items will be
explained more fully in the Access and SQL Tutorials.

e Table description (explaining the basic kind of information stored in the table)

e If the table comes from an outside source, it may include the format in which the table was
received, the date of receipt, the date it was loaded into the database, and when an
update may be expected.

e Attribute name, field size, data type, whether it is a primary key, and if it is required
(cannot be left null), formats for the value, levels of precision, and input masks

e Information relating to relationships such as whether an attribute is a foreign key. If so,
what table it references.

This is an example of a piece of a data dictionary:

Table  Product Created 2/23/2007 Moedified 4/13/2007 Fields 4 Records 0

Table Description

Field Name Caption Indexed Field Type Size Default Value Reqd ZlLgth Validation Rule Description

Product_ID Product ID Duplicates OK Long 4 Mone No MNo PRIMARY KEY forthe Product Table

Product_Mame Product Name Text 50 Mone Mo Yes Warious products and services the
company is providing

Product_Type Product Type Duplicates OK Long 40 No No FOREIGN KEY reference to Product_Typ

from the Product_Type Table

Product_Unit_Price Product Unit Price Currency § Mone Yes No =<0 This is price of each product or service the
romnanv is nrovidina

B. Many database management systems are considered to be self-describing. In other words,
they document the information which is stored in the data dictionary automatically when
tables and attributes are added to the database. It is simply a matter of querying the data to
retrieve the information.

C. A data dictionary can also be used to create an ERD of a database if one has not been
provided. Since the metadata typically shows which attribute is a primary key, which
attributes are foreign keys and the table referenced, you could take a dictionary and recreate
the ERD.
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Section 2: Access Tutorial

Chapter 6: Introduction

.  Access 2007 Interface

A. The Ribbon

Microsoft Access 2007 offers a new user interface that includes a standard area called the
Ribbon, which contains groups of commands that are organized by feature and functionality.
The Ribbon replaces the layers of menus and toolbars found in earlier versions of Access.

.-"mn " H S
i

Home Create External Data Database Tools

==l e =R

Table Table SharePoint Table Form  Split  Multiple :
Templates = Lists =  Design Form Items 3

Tables F-::urmsg

Use the Ribbon to locate groups of related commands faster. For example, if you need to
create a form or report, use one of the commands on the Create tab. Commands are placed
closer to the surface, which means that you do not need to dig for them in menus or
memorize their locations.

B. Navigation Pane

The Navigation Pane lists and provides easy access to all of the objects in the currently open
database. Use the Navigation Pane to organize your objects by object type, date created,
date modified, related table (based on object dependencies), or in custom groups that you
create. You can easily collapse the Navigation Pane so that it takes up little space, but still
remains available. The Navigation Pane replaces the Database window that was used in
versions of Access earlier than Access 2007.

All Access Objects v | 8 -
Tables ¥
Queries ¥

Forms ¥

Reports -3

fﬂ Customer Address Book
fﬂ Customer Phone Book
Employee Address Book
Employee Phone Book

Invoice

i EE

Monthly Sales Report
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Chapter 7: Tables

Introduction to Tables

Tables are grids that store information in a database similar to the way an Excel worksheet
stores information in a workbook. Access provides three ways to create a table for which
there are icons in the Database Window. Double-click on the icons to create a table. For our
purposes, we will create a table in design view.

A. Create a Table in Design View Design View allows you to define the fields in the table before
adding any data to the datasheet. The window is divided into two parts: a top pane for
entering the field name, data type, and an optional description of the field, and a bottom pane
for specifying field properties.

EH members - 3 X
Field Name Data Type Description -
AutoNumber %
LastMame Text
FirstName Text
DateOfBirth Date/Time
StreetAdd Text
State Text
Telephone Text
Dateloined Text -
Fizld Properties
General |Logkup
Field Size Long Integer
MNew Values Increment
Format
Caption Member ID
Indexed Yes (Mo Duplicates)
Smart Tags & field name can be up to 64 characters long,
Text Align General including spaces. Press F1 for help on field
names,

B. Field Properties

Field Name

This is the name of the field and should represent the contents of the field such as "FirstName",
"Address", "Final Grade", etc. The hame cannot exceed 64 characters in length and may include
spaces.

Access has a few fAwordso that are considere
If you try and add an attribute with a reserved field name, Access will not allow you to save the
attribute. If you run into this situation, simply enter a different name for that attribute.
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Data Type The type of value that will be entered into the fields. Below are some of the data types available
in Access
Data Type Description

Text The default type, text type allows any combination of letters and
numbers up to a maximum of 255 characters per field row

Memo A text type that stores up to 64,000 characters.

Number Any number can be stored.

Date/Time A date, time, or combination of both

Currency Monetary values that can be set up to automatically include a dollar
sign ($) and correct decimal and comma positions.

AutoNumber When a new row is created, Access will automatically assign a unique
integer to the row in this field. From the General options, select
Increment if the numbers should be assigned in order or random if any
random number should be chosen. Since every row in a datasheet
must include at least one field that distinguishes it from all others, this
is a useful data type to use if the existing data will not produce such
values.

Yes/No Use this option for True/False, Yes/No, On/Off, or other values that
must be only one of two possible values

OLE Object An OLE (Obiject Linking and Embedding) object is a sound, picture, or
other object such as a Word document or Excel spreadsheet that is
created in another program. Use this data type to embed an OLE
object or link to the object in the database.

Hyperlink A hyperlink will link to an Internet or Intranet site, or another location in

the database. The data consists of up to four parts each separated by
the pound sign (#): DisplayText#Address#SubAddress#ScreenTip.
The Address is the only required part of the string. Examples:

e Internet hyperlink example: FGCU Home Page
#http://www.fgcu.com#

e Database link example: C:\My
Documents\database.mdb#mytable

LookupWizard

The LookupWizard i s n 0 tdata tgpa but Agcess provides you an
easy way to allow you to create foreign keys to lookup tables. Make
sure you review the section on lookup tables in the ERD section of this
book to gain a better understanding of what lookup tables offer.

The lookup wizard can read values from 2 main sources. You can tell
the wizard to look up the values from an existing table or query OR
you can type the acceptable values into a list that is stored with the
field. In general, it is preferable to look the values up from a table
since the user can just update that table whenever a new value needs
to be added or a value needs to be changed. While the same is true if
the value is typed in a list, this approach is more cumbersome and
difficult to maintain.

You will need to have the lookup table created first.

As an example, letbés say | have
to be able to pick a state from a lookup table (as you typically would if
you were completing a form online). For our example, the table is
called State and its structure looks as follows:
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Field Name Data Type
State_abbeviation Text
State_name Text

He r e 6 s rows stbredvin the table:

State_abbevi  State_name

DE
N

NY
PA

Delaware
New lersey
Mew York
Pennsylvania

To use the lookup wizard

1.
2.

Select LookupWizard from the data type drop down box

Select fAl want the |l ookup col
orquer yo in the first screen of

In the next screen, select the table which is the lookup table. In
our case, you would select Table: State from the list of tables in
the database.

In the next screen, select the values to appear in the lookup
column. In this scenario, we would probably want to select both
the abbreviation as well as the description. This will help in case
the user isndét entirely sure
desired state (particularly useful with all those | states like Idaho,
Indiana, lllinois, etc.)

In the following screen, you will be asked how you want the

l ookup values to be sorted.

or numeric order. You get to select whether the order should be
ascending ordescending. In t hi s case, weol
by the 2 letter abbreviation in ascending order.

In the next screen you can modify the appearance of the lookup
columns. Note that there is a checkbox which indicates that the
primary key will be hidden. This option is useful since many
times the primary key doesnodt
the user. For instance, if the lookup table was something like a
product table, it would be difficult to remember all the different
product identifiers so it would be better to show the product
description. In our case, the 2 letter abbreviation is useful so
weodl | uncheck the box.

I n the | ast screen, you get t
state. Then click Finish.

Now whenever the user wants to enter a row and the user gets to
the field with the data type of lookup, a drop down list will appear
with the values in the lookup table in the selected order. The
user will just need to click on the proper value and the value will
be populated (stored) in that field.

u

W

T
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Description (optional) i Allows user to enter a brief description of the contents of the field
Select any pertinent properties for the field from the bottom pane of the Design View window.
See Field Properties Table below.

Field

Properties-

Field Properties:

Field Size Used to set the number of characters needed in a text or number field. The default field size for
the text type is 50 or 255 characters based on how your application was configured. If the rows
in the field will only have two or three characters, you can change the size of the field to save
disk space or prevent data entry errors by limiting the number of characters allowed. Likewise, if
the field will require more than 50 characters, enter a number up to 255. The field size is set in
exact characters for Text type. The following are the options available for number type fields.

Size Description

Byte Positive integers between 1 and 255

Integer Positive and negative integers between -
32,768 and 32,768

Long Integer Larger positive and negative integers between

(default) -2 billion and 2 billion.

Single Single-precision floating-point number

Double Double-precision floating-point number

Decimal Allows for Precision and Scale property
control

Format Ensures the data entered into a field is consistent for each row entered. For text and memo

fields, this property has two parts that are separated by a semicolon. The first part of the
property is used to apply to the field and the second applies to empty fields.

Some formats are pre-established and the user does not need further specification. For
instance, in the currency format, there is a standard currency option. However, the user has the
capability to change that standard to further customize the output. Examples are provided below
to demonstrate how customization can be achieved.

Text and memo format.

Format Datasheet Display Explanation
Entry

Q@-0@@@ 1234567 123-4567 @ indicates a required

character or space
QO@-@@@& 123456 123-456 & indicates an optional

character or space
< HELLO hello < converts characters to lowercase
> Hello HELLO > converts characters to uppercase
@\! Hello Hello! \ adds characters to the end

Number format. Select one of the preset options from the drop down menu or construct a
custom format using symbols explained:
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Field Properties:

Number Format

Format Datasheet Entry | Display Explanation

##,##0.00 | 123456.78 123,456.78 | 0 is a placeholder that displays a digit or 0
if there is none.

SH## ##0.00 | O $0.00 # is a placeholder that displays a digit or
nothing if there is none.

###.00% .123 12.3% % multiplies the number by 100 and
added a percent sign

Currency format: This formatting consists of four parts separated by semicolons: format for
positive numbers; format for negative numbers; format for zero values; format for Null values.

Currency Format

Format Explanation

$##0.00;($##0.00)[Red];$0.00;"none" | Positive values will be normal currency format,
negative numbers will be red in parentheses,
zero is entered for zero values, and "none" will
be written for Null values.

Date format. In the table below, the value "1/1/01" is entered into the datasheet, and the
following values are displayed as a result of the different assigned formats.

Date Format

Format Display Explanation

dddd","mmmm d","yyyy | Monday, dddd, mmmm, and yyyy print the full day

name, month name, and year
January 1, 2001 y

ddd","mmm "." d", "yy | Mon, Jan. 1,'01 | ddd, mmm, and yy print the first three day
letters, first three month letters, and last

two year digits
"Today is " dddd Today is
Monday
h:n:s: AM/PM 12:00:00 AM "n" is used for minutes to

avoid confusion with months

Yes/No

Fields are displayed as check boxes by default on the datasheet. To change the formatting of
these fields, first click the Lookup tab and change the Display Control to a text box. Go back to
the General tab choices to make formatting changes. The formatting is designated in three
sections separated by semicolons. The first section does not contain anything but the semicolon
must be included. The second section specifies formatting for Yes values and the third for No
values.

Format Explanation

;"Yes"[green];"No"[red] | Prints "Yes" in green or "No" in red

Default

There may be cases where the value of a field will usually be the same for all. In this case, a
changeable default value can be set to prevent typing the same thing numerous times. Set the
Default Value property.
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Field Properties:

Primary Key

Every row in a table must have a primary key that differentiates it from every other row in the
table. In some cases, it is only necessary to designate an existing field as the primary key if you
are certain that every row in the table will have a different value for that particular field. A social
security number is an example of a row whose values will only appear once in a database table.

By default, Access automatically names the first field ID and indicates it as the primary key field.
However, you can designate a primary key field by right-clicking on the attribute and selecting
Primary Key from the shortcut menu or selecting primary key from the Ribbon or Menu Bar

mn Table Tools
)

-

Database Tools Des

r:_ Il -
= 27
Property Indexes

Shee

Show/Hide

hata

i
A
[l=]
=

Primary Key
Button

CE Insert Rows

= Delete Rows
i..ﬂ Lookup Column

Views Tools

The primary key field will be noted with a key image to the left. To remove a primary key, repeat
one of these steps.

7 Tablel

Field Mame

Data Type

¥ Actor ID
Actor FName

AutoNumber
Text

Text

Actor_LMName

If none of the existing fields in the table will produce unique values for every row, a separate field
must be added. Access will prompt you to create this type of field at the beginning of the table
the first time you save the table and a primary key field has not been assigned. The field is
named "ID" and the data type is "autonumber". Since this extra field serves no purpose to you as
the user, the autonumber type automatically updates whenever a row is added so there is no
extra work on your part. You may also choose to hide this column in the datasheet as explained
on a later page in this tutorial.

Indexed

Creating indexes allows Access to query and sort rows faster. To set an indexed field, select a
field that is commonly searched and change the Indexed property to Yes (Duplicates OK) if
multiple entries of the same data value are allowed or Yes (No Duplicates) to prevent duplicates.

Validation
Rules

Validation Rules specify requirements for the data entered in the datasheet. A customized
message can be displayed to the user when data that violates the rule setting is entered. Click
the expression builder ("...") button at the end of the Validation Rule box to write the validation
rule. An example of field validation rules include <> 0 to not allow zero values in the row.

Input Masks

An input mask controls the value of a row and sets it in a specific format. They are similar to the
Format property, but instead display the format on the datasheet before the data is entered. For
example, a telephone number field can formatted with an input mask to accept ten digits that are
automatically formatted as "(999) 888-7777". The blank field would look like (__) - . An
input mask can be applied to a field by as shown below:

1. Indesign view, place the cursor in the field that the input mask will be applied to.
2. Click in the white space following Input Mask under the General tab.
3. Click the "..." button to use the wizard or enter the mask, (@@ @) @@ @-
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Field Properties:

@@@@, into the field provided. The following symbols can be used to create
an input mask from scratch:

Symbol Explanation
A Letter or digit
0 A digit 0 through 9 without a + or - sign and with blanks displayed as

zeros
9 Same as 0 with blanks displayed as spaces
# Same as 9 with +/- signs
? Letter
L Letter A through Z
C or & | Character or space

< Convert letters to lower case
> Convert letters to upper case

Practicel i Create Tables in Access

1. Download the Video Database from Blackboard.
2. Create the following tablea Design View

VideoDistributor

g

= °©

S a]
o g 3|8 s |, z |« £
5 2 = | © © @ = S 2w
2 oo v | T| 2o Sy | E i a L35
= ¥ | ®© N | o | &3 ) o 9] [ ¥ | ow®
< o | 0 0n | xr|>c > |0 a (@) L | o
Distributor_ Y | AutoNumber Distributor | N
ID ID
Distributor_ N | Text 35 |Y Distributor | N
Name

VideoCategory

s

= °©

S a]
> -B‘ = E ‘('E © = il 9 ()
= o o | F| Bo Sg | E E a L5
= Y | © N | o | 3 ) o [} © v | o
< o | 0 0n | xr|>c > |0 a o L | o
Category Y | AutoNumber Category N
ID ID
Category N | Text 351|Y Category N
Name
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VideoTitle
E =
2 2 3|8 5 = . g
5 > £ | B © T = S o
2 IS o2 |Ze Bx | E 3 = oS
= X © N [} = © O o [} @ 4 O ©
< o | o 0n | @ > > |10 a O T X+~
Title 1D Y | AutoNumber Title ID
Video T N | Text 50 | Y Video Title
itle
Release__ N | Date/Time Y >=#01/01/1 Short Date Release
Date 900# Date
Video_ N | Number(Long N Duration
Duration Integer)
Distributor_ N | (LookUp) Y Distributor | Y Video
Name Distrib
utor
Category _ N | (LookUp) Y Category |Y Video
Name Categ
ory
3. Populatgenterthe followingrowsinto) thetables
VideoCategory
Category ID Category
1 Action
2 Horror
3 Thriller
4 Sci-Fi
5 Drama
VideoDistributor
Distributor_I1D Distributor Name
1 Crazy Video
2 SBC Video
3 DVDNow
4 East Park Media
5 Scary Entertainment
VideoTitles
Title ID Video Title Release Date Duration Distributor Category
3 Freedom Day 01/12/2006 140 Crazy Video Action
4 Sea Trek 12/3/2000 190 Crazy Video Sci-Fi
5 Gone with the Air 11/20/1964 300 DVDNow Drama
6 Ex-Terminator 06/13/1999 200 SBC Video Action
7 Buccaneers of the 10/16/2006 119 East Park Action
Caribbean Media
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II. Table Relationships

A. Introduction to Table Relationships

A primary key in one table should match the foreign key in the corresponding table and the

two attributes must be of the same data type.

B. Create Relationships

1.
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To view the relationships tool, select Database ToolsA Relationships on the Ribbon or
Menu Bar.

The Show Table Dialog should appear listing all of the tables in the database as below.

a.
b.

Highlight the tables you created in Practice 1 and click on Add.

If the relationships do not create automatically, the user can create relationships on
demand. Click on name of attribute which is primary key in a table.

Click and drag to corresponding foreign key in the child table.

| f t he

di al eargclict onghe shoéw tabke Tgn.

If you have created relationships with foreign keys, you will note that those

relationships will automatically appear inthe ERD. Yo u 6 | |

created will be related already

fi

nd

t hat

The Edit relationships dialog will appear showing the tables and associated attributes
selected.

The relationship type will appear automatically based on information entered when tables
created

To minimize data anomalies, enforce referential integrity for all relationships
a.
b.

Right click on the relationship line

The edit relationship dialog box will appear as shown below.

Table/Query:

| Edit Relationships

Related Table/Query:

TitlelD

v | VideoTitle

Click on enforce referential integrity.

Relationship Type:

One-To-Many

Create

Cancel

Cascade on Update and Cascade on Delete will appear. Select both.
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Edit Relationships B[]
Table fQuary: Belated Tabls Cusry: Create
Cancel
TitlelD ™| VideoTitle [

Join Type..

Create bew..
[¥]Enforce Referential Intagrity Aol

[] Cascade Lpdate Related Fields
[“]icascade Delete Related Regords!

Relationship Type: One-To-Many

9. Aline now connects the two fields in the Relationship window.
10. Expand the tables by clicking and dragging each table to ensure that each table is
completely visible, there are no scroll bars, and relationships cross at a minimum.
11. Below are examples of the table with additional attributes not visible and then all the
attributes visible (and no scroll bars).
Example with Scroll Bars: Example with No Scroll Bars:
Mlember Member
? Memberll .a .]? MemberlD
LastName
FirstName LastName
DateOfBir Firsthlame
StreetAdc DateOfBirth
Stel'teh Streetadd
Telephon) 8 State
Telephone
Dateloined

12.

13.
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The datasheet of a relational table will provide expand and collapse indicators to view
sub datasheets containing matching information from the other table. In the example
below, the VideoTitle table and VideoCopy tableswere related and the two can be shown
simultaneously using the expand feature.

To expand or collapse all sub datasheets at once, from the Ribbon select Home ->
Records ->More->Subdatasheet->Expand All or Collapse All.

HVideoTitle
Title ID Video Title Release Date Duration Distributor Category
= 3 Freedom Day 1/12/2006 140 Crazy Video Action
Video Copy 1D Rented Out Add New Field
=+ 1 D
* (New) ¥
+ 4 Sea Trek 12/3/2000 190 Crazy Video Sci-Fi
+ 5 Gone With The Air 11/20/1964 300 DVDNow Drama
2 6 Ex-Terminantor 6/13/1999 200 SBC Video Action
2 7 Buccaneers of the Caribbe 10/16/2006 119 East Park Media Action
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Practice2 - Create an ERD

1.1 f you haven?otaddthd tabkestiay youd aveaten Praatice 1to the
ERD in the Video Database
2.

Make sure thathe tabés that were provided in the downloaige shown and that all
the tables are related as shown below:

3. Make sure tenforce referential integrity.

VideoCopy
% videoCopylD
VideoTitle
CurrentlyRented

VideoDistributor
¥ DistributorID
DistributorMName

Rental

% Rentallp
MemberName
VideoCopy

VideoTitle

T Titled

VideoTitle RentalDate . Membel‘
ReleaseDate DueDate T MemberlD
VideoDuration RentalCost LastName
DistributorMame FirstName
CategoryName = DateOfBirth
Streetadd
State
Telephone
Dateloined

VideoCateqgory
¥ categoryld
CategoryMName
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Chapter 8 Queries

Introduction

Queries select rows from one or more tables in a database so they can be viewed, analyzed, and
sorted on a common datasheet. The resulting collection of rows is saved as a database object
and can therefore be easily used in the future. This database is called a dynaset, short for
dynamic subset. The query will be updated whenever the original tables are updated. There are
various types of queries. The most typical is the select query that extracts data from tables based
on specified values, find duplicate queries that display rows with duplicate values for one or more
of the specified fields, and find unmatched queries display rows from one table that do not have
corresponding values in a second table.

Queries are used to view, change, and analyze data in different ways. You can also use them as
a source of rows for forms, reports, and data access pages (data access page: A Web page,
published from Access that has a connection to a database. In a data access page, you can
view, add to, edit, and manipulate the data stored in the database. A page can also include data
from other sources, such as Excel).

There are several types of queries in Microsoft Access:

Select Queries

A select query is the most common type of query. It retrieves data from one or more tables
and displays the results in a datasheet where you can update the row(s), with some
restrictions. You can also use a select query to group rows and calculate sums, counts,
averages, and other types of totals.

A. Wildcards:

The following table provides examples for some of the wildcard symbols and arithmetic

+
+

operators that may be used. The Expression Builder N can also be used to assist in writing

the expressions.

Query Wildcards and Expression Operators

Wildcard / Operator Explanation
? Street The question mark is a wildcard that takes the place of a single letter.
43rd* The asterisk is the wildcard that represents a number of characters.
<100 Value less than 100
>=1 Value greater than or equal to 1
<>"FL" Not equal to (all states besides Florida)

Between 1 and 10

Numbers between 1 and 10

Is Null Finds attributes with no value

Is Not Null Finds all attributes that have a value

Like "a*" All words beginning with "a"

>0 And <=10 All numbers greater than 0 and less than 10
"Bob" Or "Jane" Values are Bob or Jane

41|Page

CJ Marselis




Access 2007 Tutorial

B. Example - Select query to display all videos in the database with category of drama, sorted
by distributor.

1. From the Ribbon or Menu Bar, click on the Create tab then select Query Design in the

Other section.

@ - Create Query in
A = & |« Design View

Option

Query | Query | Macro
Wizard |Design i

Other

2. Inthe Show Table window, add the tables you created in Part 1.
Show Table
‘Tables | :
| Tables :| Queries | Both Add
Members
Rentals
State
VideoCategory
VideoDistributor
VideoTitles
3. Note the asterisk (*) in the tables you created. This is a SQL special character that tells
the system that you wish to include ALL the attributes in the table to appear in the output.
You can also select individual attributes to print out. The order of the attributes you
select corresponds to the order that those attributes will appear in the output.
An
Asterisk |
(*) will Alternatively, you can highlight
display all individual attributes and drag
attributes each to the bottom pane. To
in a table TieD multi -select attributes, click on an
<+——— | attribute and then click the Ctrl
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VideoTitle : .
ReleaseDate key. While hol ding the Ctrl key

VideoDuration down, you can highlight additional
Distributor Name |? attributes to print
Category Name !

a. For example, if you wanted to write a SQL statement which would display all the
attributes in the Category table, you would write the following:

b. SELECT * FROM VideoCategory

c. Access actually allows you to write SQL directly without using QBE (Query by
Example).

d. To write SQL, click on the drop down next to Design ->Results->View.
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r

el

i
J
Home  Create

_jj =

Select| Make

{ j Datasheet View
=

| PvetTableview [
“ PivotChart View

SQL sot view

r
874" Design View

Select SQL View

The SQL statement that corresponds to the query you are writing in QBE will appear

SELECT
FROM VideoCategory;

4. Add the following attributes to the lower pane from each table:

Table Attributes
VideoTitle TitlelD, VideoTitle, ReleaseDatgVideoDuration.
VideoDistributor| DistributorName
VideoCategory | CategoryName

5. Inthe DistributorName column, select Ascending for the Sort property.

6. Inthe CategoryNamec o | u mn , ScieFivforeghe Criteria. Note, you donodt
enter the word in quotes as Access will add them automatically.
Click in the
sort
VideoCateqory _ , . — section of
. VideoTitle VideoDistributor the
% CategorylD - i - * ib
CategoryName T Titleln % DistributoriD attribute
videoTitle DistributorName to indicate
ReleaseDate .
VideoDuration if rows
DistributorMame —- Should
= CategoryName appear in
ascending
or
descending
order
4 [ > /
Field: | TitlelD ‘VideoTitIe ReleaseDate VideoDuration DistributarMame CategoryMame Distributorhgme
Table: | videaTitle VideaTitle VideaTitle VideaTitle VideaTitle VideoCategory VideoDistribfitor
Sort: Ascending
houe ¥
Click on v
\T/'_E;e'DT!r; the Click in the
Ibleo Itded criteria
tal ehanl rag section to
It to the lower Specify the
pane. Repeat criteria of
for Fhe other the query »
attributes

43|Page

CJ Marselis



Access 2007 Tutorial

L4
L)
Fun
7. Under the Results section on the Ribbon or Menu Bar, click the button to run the
query.
8. The results should appear as follows:
Title ID [:@ Video Title Release Date Duration Distributor Category VideoDistribu
4 Sea Trek 12/3/2000 190 Crazy Video Sci-Fi Crazy Video

(New)

lll.  Parameter Queries

A parameter query is a special type of query in which the user has the ability to limit the output to

specified rows which correspond to values of rows stored in the data of the table. For instance,

|l etéds say you have a student table which has infor
status (i.e. freshman, sophomore, junior, senior). You want the user to be able, on demand, limit

the output based on the status without having to write a custom query each time. Essentially, you

want the user to be able to pick a value from the status attribute (a parameter) and limit the output

to just those rows that have that value in the attribute.A query parameter (often called just a

parameter) is a placeholder for an actual value.

Al t hough Accessd parameter query function, it is c
query runs, a dialog box will appear prompting the user to enter a value while will limit the rows

retrieved. You can design the query to prompt you for more than one piece of information; for

example, you can design it to prompt you for two dates. Access can then retrieve all rows that fall

between those two dates.

Parameter queries are handy when used as the basis for forms, reports, and data access pages.
For example, you can create a monthly earnings report based on a parameter query. When you
print the report, Access displays a dialog box asking for the month that you want the report to
cover. You enter a month and Access prints the appropriate report.

A. Example of Parameter Query:

In this example, we are going to write a query that allows the user to show the video title,
release date and category name. What makes this different than a typical select query is that
the user can limit the output to a specific category which can be entered as a parameter at
run time. This means that the user can create a custom query without having to rewrite the
select query each time the query is to run.

1. Click on Create ->Other-> Query Design.

I@ j Create Query in
BN B (L6 |« Design View
Query | Query | Macra Option

Wizard |Design i
Other

2. Inthe Show Table window, add the VideoCategory and VideoTitle tables.

3. Drag the following attributes to the bottom pane of the query: VideoTitle, ReleaseDate,
and CategoryName

4. In the criteria section of the Category Name column, enter the following: [Enter Category
Name].
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VideoCateqgory VideoTitle
b CategorylD - T TitlelD
CategoryName VideaTitle

ReleaseDate
WideoDuration
DistributorMame

CategoryName
11!
Field: [videoTitle ReleaseDate CategoryName
Table: |VideoTitle VideaTitle VideoCategory Prompt
Sort:
Show: text
Criteria: [Enter Category Mame] enclosed
or: L.
within
brackets

5. Click the run button and a dialog box with the text you entered in brackets will appear

En ? /X

Enter Category Mame

OK I l Cancel

a. When you run the query, Access sees the bracketed parameter and prompts you to
enter a value in the Enter Parameter Value dialog box. The value you enter is
passed to the query as the parameter. It's as if you typed the value directly into the
query design gridd but you didn't have to modify the query.

b. The text you supply within the brackets of the parameter becomes the prompt that
you see in the Enter Parameter Value dialog box, so you should choose your phrase
carefully and make sure it clearly indicates the information that needs to be entered.
The phrase also serves as the name that Access uses to identify the parameter.

6. Enter in a value for which you would like to search. For this example, enter Action and
click OK

Video Title
Freedom Day

Release Date Category
1/12/2006 Action
6/13/1999 Action

10/16/2006 Action

Ex-Terminantor
Buccaneers of the Caribbe

a. After you enter the value, Access processes the query, selects the matching data,
and presents the results in a datasheet.

b. Remember the value you enter must match exactly to the value stored in the table
(including that the case must be identical) or no rows will return.

c. If you press ENTER without supplying a value, Access displays an empty datasheet
as you are essentially telling the database to return rows with a null category.
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IV. Crosstab Queries

You use crosstab queries to calculate and restructure data for easier analysis of your data.
Crosstab queries calculate a sum, average, count, or other type of total for data that is grouped
by two types of informationd one down the left side of the datasheet and another across the top.
When creating a crosstab query, you must specify one or more Row Heading(s) options, one
Column Heading option, and one Value option.

e Row Heading: This crosstab option is represented vertically in your dataset. Good
candidates for this grouping are product types or other categories of data you want to
aggregate. You can have multiple row heading columns, so multiple column aggregations
are allowed.

e Column Heading: This crosstab option is represented horizontally in your dataset. Good
candidates for this grouping are sales quarters or other categories of data for which you
want only one grouping aggregation, because only one column heading is allowed in a
crosstab query.

e Value: This crosstab option is the data that's typically summarized in your crosstab query.
It's the product of cross-referencing your Row Heading(s) and your Column Heading
aggregation.

A. Examples:

This example will create a crosstab query that will display the total number of movies that a
distributor filmed in a specific category.
1. Select Create ->Other-> Query Design.

SEIl~EIa,

Query | Query | Macro
Wizard |Design i

Other

2. Inthe Show Table window, add the VideoCategory, VideoTitle and the
VideoDistributor tables.

y

Show Table

Tables | Queries || Both Add

Members

Rentals
State

VideoCopies
VideoDistributor
VideoTitles

3. Inorder to change the query into a crosstab query, under the Query Type section on the
Ribbon or Menu Bar, select Crosstab.
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=2 El # A o

i Pass-Through
Select Make Append Update |Crosstab| Delete
Table i, Data Definition

Cuery Type

4. Double-click the VideoTitle attribute in the VideoTitle table to add the attribute to the
lower pane. Select Count for the Total property and Value for the Crosstab property.

5. Double-click the DistributorName attribute in the VideoDistributor table to add the
attribute to the lower pane. Select Group By for the Total property and Column Heading
for the Crosstab property.

6. Double-click the CategoryName attribute in the VideoCategory table. Select Group By
for the Total property and Row Heading for the Crosstab property.

LaS
VideoCateqory : :
. VideoTitle ] b
¥ Categonyd 1 . VideoDistribu...
) T TitlelD ’
CategoryName VlideeoTitIe 2 ¥ DistributoriD

ReleaseDate DistributarMame

VideoDuration

DistributarMame -
CategoryMame
™
Field: videaTitle DistributorMame Categoryhame
Total: | Count Group By Group By bl
Crosstab: [value Column Heading Row Heading
Sort:
Criteria:
or:
v
L
i . . Run
7. Under the Results section on Ribbon or Menu Bar, click the button to run the

query. The results should appear as follows based upon the data you entered earlier:

_@ategory Crazy Video DVDMNow East Park Me SBC Video
Action 1 1 1
Drama 1
Sci-Fi 1
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V. Action Queries

An action query is a query that makes changes to or moves many rows in just one operation.
There are four types of action queries

e Append

e Make table
e Update

e Delete.

A. Append Query

An append query adds a group of rows from one or more tables to the end of one or more
tables. For example, suppose that you acquire some new customers and a database
containing a table of information on those customers. To avoid typing all this information into
your own database, you'd like to append it to your Customers table.

B. Make Table Query

A make-table query creates a new table from all or part of the data in one or more tables.
Make-table queries are helpful for creating a table to export to other Microsoft Access
databases (Microsoft Access database: A collection of data and objects (such as tables,
queries, or forms) that is related to a particular topic or purpose. The Microsoft Jet database
engine manages the data.) or a history table that contains old rows.

Letd s ¢ o the folldvweng scenario to explore the update and deletequ er i e s . Letds sa
are working on a database for a hair stylist system (note i you do not have this database.

| dm j ust pr ovi The customarriable curaently hoklg 29 rows and the structure

looks like the following.

[ Field Name Data Type Description
Gender Text Customers' gender - Male or Female
Customer_LName Text Customers' last name.
Customer_FName Text Customers' first name.
Customer_Add1 Text First line of customers address.
Customer_Add2 Text Second line of customers address.
Customer_City Text City where customer currently resides.
Customer_State Number State where the customer lives from a drop down list.
Customer_Zip_Code Text Zip code of the town where the customer lives.
Customer_Phone_Number Text Customers' phone number.
Customer_E_Mail Text Customers email address.
Preferred_Stylist Number If applicable allows user to enter a customers' preferred stylist.
Status Text Displays whether the customer's appointment frequency is regular, occasional, or rare

C. Update Queries:

An update query makes global changes to a group of rows in one or more tables. The update
statement changes the values of single rows, groups of rows, or all the rows in a table

If you have a update statement with no criteria clause you will update all the rows in the table.
Accordingly, unless you truly want to update all the rows, consider a condition or filter.

1. Update Query with Criteria:

As you can see, the customer table has a gender attribute. The value of the field should
be male or female. However, the current value of the field is a number (1 for male, 2 for

female, and 3 for other) . Letdés write an update query to ch
women from a 2 to female.
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Select Create -> Query Design to display the show table dialog box

Select the table(s) from which the rows are to be update. In this exampl e,

customer.

c. Click on the update queryicon “Pd3€on t he t ool bar . Youdbll note
parameters in the lower pane of the query window change to limit the functionality to
selection of the update criteria.

d. Click on the attributes upon which the rows to be updated will be selected. For this
update query, 106l 1 <c¢lick orowsfijomihdeustomers | onl vy
table if the gender is a 2.

e. Inthe Update To field i enter the value to which you want the current values
changed. In the Criteria field i enter the current value of the field.

Field: | Gender
Table: | Customer
Update To: |"Female”
Criteria: |["2"
or:
iy

J

]
f. Click the Run button Run

g. The message below returns indicating the number of rows which are to be updated

Vi ODSOTL OTTICe ACCeS EI

You are about to update 13 row(s).

! }  Once you click Yes, you can't use the Undo command to reverse the changes.
Are you sure you want to update these records?

() (]

h. Repeat steps to update rows withavalueof1li n t he genderandai el d t o |
value of 3 to AOtheroo.

2. Update Query without Criteria:

We have a status field in our customer table which was designed to describe how

frequently the customer comes to the salon. Th
populate (add data) to this field. Presently, our customer table is populated only with

regular customers so we will update all of the rows to have a value of Regular in the

status field.

All of the steps are the same to write the query except the criteria field will be left blank.

Field: | status
Table: | Customer
Update To: |Regular
Criteria:
or:
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S X|

You are about to update 29 row(s).

! y  Once you click Yes, you can't use the Undo command to reverse the changes.
Are you sure you want to update these records?

() (]

D. Delete Queries:

A delete query permanently deletes selected rows from one or more tables. For example, you
could use a delete query to remove products that are discontinued or for which there are no
orders. With delete queries, you delete entire rows, not just selected fields within rows.

If you have a delete statement with no criteria clause you will delete all the rows in the table.
Accordingly, unless you truly want to delete all the rows in the table, it is essential to consider
the condition or filter.

Remember i a delete statement only affects the rows in a table - even if you delete all the
rows, the table structure still exists. In other words, the table is still there but there will be no
rows in the table.

The process to write a delete query is essentially the same as with an Update Query.

1. Delete Query with Criteria

Letds say t he s h osplelydenen sbthey décide tarranroke all
customers who are woman from the database.

a. Select Create -> Query Design to display the show table dialog box

b. Select the table(s) from whichtherowsar e t o be del et ed. I'n this

customer.
KY

c.  Click onthe deleteicon' | "€ o n t he tool bar . Youdll note t

the lower pane of the query window change to limit the functionality to selection of
the delete criteria.

d. Click on the attributes upon which the rows to be updated will be selected. For this
updatequer vy, I 61 1 cl i ck oupdateeowsifom theacsistomeron |l y wan't
table if the customer is female.

e. In the Criteria field, enter the appropriate

Field: T%ender
Table: | Customer
Delete: |Where
Criteria: | Female

or:

f. Click the Run button
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Microsc':ft Office Access

You are about to delete 13 row(s) from the specified table.

Once you click Yes, you can't use the Undo command to reverse the changes.
Are you sure you want to delete the selected records?

2. Delete Query without Criteria
Letds say you de criwd feomthe gedderltable:e al | t he
& Gender
b Gender ID

Gender_Description

< ]

Field: v
Table:

Delete:

Criteria:

ar:

Micrbsoft OfficeAccess X

You are about to delete 3 row(s) from the specified table.

. Once you click Yes, you can't use the Undo command to reverse the changes.
Are you sure you want to delete the selected records?

(] (=

VI. Aggregate Functions with Group By clause

A Group By clause specifies that you wish to perform some type of aggregations (sum, average,

count, or other type of total for data that is grouped) but the grouping may not appear as a
crosstab.

A. Example of Count and Group by Clause:

This example will show the total number of movies in a given category.
1. Select Create ->Other->Query Design.
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