
  

 

Database Implementation
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MySQL Data Types

Sid

Rating

Key points –
● choose the smallest-size data type that is 

sufficient for the data requirements
● Sid, Rating should be integer types
● DECIMAL allows exact representation of that 

many decimal points; FLOAT/DOUBLE do not

Age

TINYINT is sufficient for 
this data set, but the 
limit of 255 sailors 
might not be enough in 
general
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MySQL Data Types

Sname

Key points –
● CHAR/VARCHAR are for text

● CHAR is fixed length – CHAR(L) takes up L bytes
● VARCHAR is variable length – VARCHAR(L) takes up data+1 or data+2 bytes 

(must also store the actual length)
● BINARY/VARBINARY are for binary data
● TEXT/BLOB are intended for larger quantities of text/binary data

● CHAR is limited to 255 characters
● VARCHAR is limited to 65,535 characters
● there are some differences in how indexing is done

CPSC 343: Database Theory and Practice  •  Fall 2024 4

MySQL Data Types

Other points –
● Sid, Rating, Age should all be 

unsigned – the values cannot be 
negative, and unsigned extends 
the upper end of the range

Sid

Rating

Age
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Default Values

Other points –
● Sid is NOT NULL because it is the primary key
● Sname, Rating, Age are not required, so DEFAULT NULL is appropriate

● use NOT NULL for required attributes

Sname

Rating

Age

Sid
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Primary Key
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MySQL Data Types

Other points –
● Day is not required, so DEFAULT NULL is 

appropriate
● use NOT NULL for required attributes

Day

• DATE is most appropriate
• VARCHAR uses more space than CHAR when fields 

are all the same length (or close to the same length)
• TEXT is intended for larger quantities of text
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Primary and Foreign Keys

● KEY defines indexes – needed for foreign keys
● Bid and Sid are separate FKs

● Bid,Sid together are the primary key

● Bid and Sid are separate FKs (they refer to 
different tables)
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Constraints UNIQUE also specifies no duplicates, 
but PK is the best match for uniquely 
identifies

not taking space for unnecessary 
sign (unsigned) is better than adding 
another check to perform (CHECK 
constraint)

not FK – borrower Name and Phone 
are only attributes of BORROWER – 
no reference to another table
not “can't be enforced” – ER 
diagrams, relational schemas don't 
have a notation for additional keys 
but this info can be stated separately

not column data type – can’t be more 
specific than CHAR(10) or CHAR(12)

prefer FK to triggers when possible 
(borrowers are in BORROWERS and are 
referenced in BOOK_LOANS)

CHECK constraints can only be 
simple conditions – no subqueries

expressions are allowed for DEFAULT 
in MySQL 8+
prior to MySQL 8+ allowed only constant 
literals and CURRENT_TIMESTAMP

DEFAULT
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Constraints
not PK – PK does imply NOT NULL, 
but it is primarily about uniquely 
identifying rows

DEFAULT allows functions like 
CURDATE() for MySQL 8+

not FK – there's not another table 
with valid dates for Date_out; 
“default value” is about what 
happens when an INSERT doesn't 
include Date_out

CHAR/VARCHAR is the best (but 
not exact) match for the column 
data type
CHECK constraint is also valid (can 
specify regex)

not CHECK constraint – CHECK 
constraints can only involve a 
single row (and no subqueries)

not NOT NULL – the constraint says 
that an entry in BOOK requires an 
entry in BOOK_AUTHOR; the FK 
BOOK_AUTHORS.Book_id  →
BOOK.Book_id goes in the wrong 
direction

can't be enforced – the constraint itself creates a 
circular dependency with the FK in BOOK_AUTHOR; 
while a trigger can insert an author when a book is 
inserted, what name should be used?

can’t be 
enforced
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Questions

What is the difference between “can’t be enforced” and a 
CHECK constraint?

• “can’t be enforced” means there isn’t a way to enforce the 
requirement
– e.g. a book must have at least                                                  

one author
• BOOK doesn’t have author info, so                                                           

can’t use NOT NULL – what column                                                          
would it apply to?

• must insert book before any authors (due to FK BOOK_AUTHORS.Book_id 
 BOOK.Book_id→ ) so can’t deny BOOK insertion, and no way to require a 

subsequent insertion of an author

• a CHECK constraint allows constraints on column values
– e.g. Due_date >= Date_out
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Questions

What’s the difference between a trigger and just using 
INSERT, DELETE, UPDATE?

• the trigger performs an operation in addition to the 
insert/delete/update operation

• can be used to check/enforce complex constraints not 
possible by other means

• can be used to perform other bookkeeping
– not limited to checking constraints
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Questions

When should you use a trigger instead of a CHECK 
(UNIQUE, NOT NULL, or other) constraint?

• use a trigger when other mechanisms are insufficient
– e.g. a CHECK constraint cannot involve a subquery

BEGIN

END


