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1) How does the text suggest mapping the 1:1
relationship Manages between Employee and

Department which says that every department
has a manager?

a) Create a Manages relation whose primary key is the
combination of {emp ssn, dept number}

b) Add dept number to Employee as a foreign key

c) Add mng ssnto Department as a foreign key

d) None of the above



2) How does the text suggest mapping the m:n
relationship between Employee and Project

which says that employees work on projects?

a) Create aWorks On relation whose primary key
is the combination of {emp ssn, proj number}
b) Add the emp ssnto Project as aforeign key
c) Add the proj number to Employee as a foreign key
d) None of the above



3) How does the text suggest mapping the multivalued
attribute dept locations, which represents

the different locations of a department?

a) Create n fields in Department, one for each location

b) Create a relation Dept Locations whose primary key
is the combination of {dep number, location}

c) Create n fields in Locations, one for each department

d) None of the above



4) Which statement is true about mapping a superclass
and its subclasses to multiple relations?

a) The subclasses inherit all the attributes from the superclass.
b) The superclass contains a t ype attribute that indicates
which subclass a record belongs to.

c) Only the subclasses become relations.
d) None of the above.




5) The higher the normal form, the fewer the number of
tables in a database.

A) True
B) False



Instacart ERD

Order
PK order_id int
user_id int
order_number int
order_dow int
order_hour_of day int
days since prior_order int
user_first_name varchar(50)
user_last_ name varchar(50)
user_address varchar(100)
user_city varchar(100)
user_state char(2)
user_zipcode char(5)
user phone char(10)
user_email varchar(60) |

Aisle
PK aisle id int |
aisle_name | varchar(30)
Order_Product
< PK, FK order_id int
PK, FK product_id int
add to_cart_order int
reordered by user boolean

)4

Insert anomalies

AA

 Update anomalies

Delete anomalies

Product
PK product_id int
product_name | varchar(160)
FK aisle_id int
FK | department_id int
Department
PK department_id int

department_name | varchar(20)

|
|




Aisle

N4

A/

Product
PK product_id int
product name | varchar(160)
FK aisle_id int
FK | department_id int

Department

PK

department_id

department_name

varchar(20)

int ]
|

* |nsert anomalies are gone

* Update anomalies are gone

* Delete anomalies are gone

Instacart ERD K asedd | m -
aisle_name | varchar(30)
Order
PK order_id int }
FK user_id nt B Order_Product
order_number int
. < PK, FK order _id int
order_dow int _ :
. PK, FK product id int
order_hour_of day int .
] ) _ add_to_cart_order int
days_since_prior_order int
reordered by user boolean
User
PK user_id int
first_name varchar(50)
last_name varchar(50)
address varchar(100)
city varchar(100)
state char(2)
Zipcode char(5)
phone char(10)
email

varchar(60)




Normalization Theory

INF Unnormalized

2NF

©




Unnormalized to 1NF

Rule: A database schema is in 1NF iff all attributes have scalar values.

Student_Semester

Student_Semester’

EID Semester | GPA Classes
Stats | A
alicel Fall17 3.9 DB A
Alg
DB A
bob20 Fall17 3.7
Alg B+
Stats | A-
carol30 Fall17 3.5
Alg B+

Unnormalized

EID Semester Class | Grade | GPA
alicel Fall17 Stats A 3.9
alicel Falll7 DB A 3.9
alicel Fall17 Alg A- 3.9
bob20 Falll7 DB A 3.7
bob20 Fall17 Alg B 3.7
carol30 Fall17 Stats 3.5 3.5
carol30 Fall17 Alg 3.5 3.5

INF




Practice Problem 1: Is the Airbnb Staging Schema in INF?

Calendar
PK listing_id integer
PK date date Listings
available boolean
] } PK id integer
price varchar(12) | hame varchar(70) Neighbourhoods ]
summary varchar(1000) ——— PK neighbourhood varchar(10)
host_id integer neighbourhood_group varchar(lO)]
price varchar(10)
weekly price varchar(10)
street varchar(90)
city varchar(20)
Summary_Listings state varchar(10)
PK id integer zipcode varchar(10)
name varchar(70) host id integer
host_id integer host_name varchar(40)
host_name varchar(40) host since date
neighborhood_group varchar(10) host_location varchar(260)
neighbourhood integer host_url varchar(s0)
latitude varchar(20) g Summary_Reviews |
longitude varchar(20) < oK listing_id nteger
room_type varchar(20) : PK date_ date ‘
price integer Reviews .
minimum_ nights integer PK id integer
number_of_reviews integer listing_id integer
last_review varchar(10) date date
reviews_per_month varchar(1Q) reviewer_id integer A) Yes
calculated_host_listings_count| integer reviewer_name | varchar(40) B) N o)
availability 365 integer comments text




Functional Dependencies
Definition:

If two records agree on the attributes
AL A, .., A

then they must also agree on the attributes
B, B,, ..., B,

Formally:

A, A, ...,A >B,B, .. B




FD Example
Which FDs hold and do not hold on this table?

ID Name Phone City
C0012 Smith 5555 Austin
C3412 Wallace 9876 Houston
Cl1111 Smith 9876 Dallas
C2323 Johnston 5555 Austin

ID - Name, Phone, City
City =2 Phone

Not Phone = City
Not Name = Phone



1INF to 2NF

Rule: A database schemais in 2NF jff it is in INF and there exists no partial FDs on the
primary key (i.e. all non-key attributes must be dependent on the entire PK)

Student_Semester

EID Semester Class Grade | Sem_GPA
alicel Fall17 Stats A 3.9
alicel Falll7 DB A 3.9
alicel Fall17 Alg A- 3.9
bob20 Fall17 DB A 3.7
bob20 Fall17 Alg B+ 3.7
carol30 Falll7 Stats A- 3.5
carol30 Fall17 Alg B+ 3.5

INF
FDs: \

1. EID, Semester, Class = Grade
2. EID, Semester 2 Sem_GPA

Student_Semester_Grade

EID Semester | Class Grade
alicel Fall17 Stats A
alicel Falll7 DB A
—_— alicel Fall17 Alg A- 2NF
bob20 Falll7 DB A
bob20 Fall17 Alg B+
carol30 Fall17 Stats A-
carol30 Fall17 Alg B+
Student_Semester_GPA
EID Semester GPA
alicel Fall17 3.9
bob20 Falll7 3.7 2NF
Carol30 Falll7 3.5




Practice Problem 2: Is the Airbnb Staging Schema in 2NF?

Calendar
PK listing_id integer
PK date date Listings
available boolean
] } PK id integer
price varchar(12) | hame varchar(70) Neighbourhoods ]
summary varchar(1000) ——— PK neighbourhood varchar(10)
host_id integer neighbourhood_group varchar(lO)]
price varchar(10)
weekly price varchar(10)
street varchar(90)
city varchar(20)
Summary_Listings state varchar(10)
PK id integer zipcode varchar(10)
name varchar(70) host id integer
host_id integer host_name varchar(40)
host_name varchar(40) host since date
neighborhood_group varchar(10) host_location varchar(260)
neighbourhood integer host_url varchar(s0)
latitude varchar(20) g Summary_Reviews |
longitude varchar(20) < oK listing_id nteger
room_type varchar(20) : PK date_ date ‘
price integer Reviews .
minimum_ nights integer PK id integer
number_of_reviews integer listing_id integer
last_review varchar(10) date date
reviews_per_month varchar(1Q) reviewer_id integer A) Yes
calculated_host_listings_count| integer reviewer_name | varchar(40) B) N o)
availability 365 integer comments text




2NF to 3NF

Rule: A database schema is in 3NF jff it is in 2NF and there exists no non-key
attributes that are functionally determined by other non-key attributes.

Student_Major

EID Name Major College FbE: .
ol o it Nororal Sc 1. EID = Name, Major
alice ice a atural Sciences )
2NF 2. Major = College
bob20 Bob CS Natural Sciences
carol30 Carol Math Natural Sciences

Student_Major’ 1

Major_College

EID Name Major

3NE alicel Alice Math Major College
bob20 Bob CS Math Natural Sciences | 3NF
carol30 Carol Math CS Natural Sciences




Practice Problem 3: Is the Airbnb Staging Schema in 3NF?

Calendar
PK listing_id integer
PK date date Listings
available boolean
] } PK id integer
price varchar(12) | hame varchar(70) Neighbourhoods ]
summary varchar(1000) ——— PK neighbourhood varchar(10)
host_id integer neighbourhood_group varchar(lO)]
price varchar(10)
weekly price varchar(10)
street varchar(90)
city varchar(20)
Summary_Listings state varchar(10)
PK id integer zipcode varchar(10)
name varchar(70) host id integer
host_id integer host_name varchar(40)
host_name varchar(40) host since date
neighborhood_group varchar(10) host_location varchar(260)
neighbourhood integer host_url varchar(s0)
latitude varchar(20) g Summary_Reviews |
longitude varchar(20) < oK listing_id nteger
room_type varchar(20) : PK date_ date ‘
price integer Reviews .
minimum_ nights integer PK id integer
number_of_reviews integer listing_id integer
last_review varchar(10) date date
reviews_per_month varchar(1Q) reviewer_id integer A) Yes
calculated_host_listings_count| integer reviewer_name | varchar(40) B) N o)
availability 365 integer comments text




Best Buy Schema Demo

Product
PK sku int

name varchar(50)

type varchar(10)

price varchar(10)

upc varchar(20)

shipping varchar(10)
description varchar(260)
manufacturer varchar(30)

model varchar(30)
url varchar(190)

image varchar(90)

FK category_id varchar(20)

FK | subcategory id varcar(20)

Product_Store

int fFo———

-

PK, FK sku int
PK, FK store
Category
PK category_id varchar(20)
category_name varchar(50)
Subcategory
PK subcategory_id varchar(20)
subcategory _name varchar(50)

Store

PK id int
type varchar(10)
name varchar(70)
address varchar(70)
address2 varchar(20)
city varchar(20)
state varchar(10)
zZip varchar(10)
location_lat | varchar(20)
location_lon | varchar(20)
hours varchar(110)
services_0 | varchar(40)
services_1 | varchar(40)
services 2 | varchar(40)
services 3 | varchar(40)
services_4 | varchar(40)
services 5 varchar(40)




Best Buy Schema Demo

nt B

Product
PK sku int
name varchar(50)
type varchar(10)
price numeric(7, 2) Product_Store
upc varchar(20) PK, FK sku int
shipping numeric(7, 2) PK, FK stare
description varchar(260)
manufacturer varchar(30)
model varchar(30)
url varchar(190) Category
image varchar(90) PK category _id varchar(20)
FK category _id varchar(20) >—’_’7 category_name varchar(50)
| FK | subcategory id varcar(20)
Subcategory
PK subcategory_id varchar(20)
subcategory_name varchar(50) J

Store
PK id int
type varchar(10)
name varchar(70)
address varchar(70)
address2 varchar(20)

city varchar(20)

state varchar(10)

Zip varchar(10)
location_lat | varchar(20)
location_lon | varchar(20)

hours varchar(110) J
Store_Services ]
PK, FK store_id int
PK services varchar(40)|




