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1) An entity type is defined as ______
 



2) Which of the following are not examples of an attribute 
type?



3) Which of the following concept is not included in the 
ER model / ERD?

 



4) The relationship between 
the Person and Movie entity 
types has a cardinality of 
_____?

 



5) How many joins are 
required in order to find the 
cast members from 'The 
Irishman' and return their 
names and ages?

 



Relational Data Model Terminology
● Entity: An object or a thing 
● Usually a noun
● Common Examples: Person, Team, Product, Order, Shipment

Analogies with OOP:
● Entity: analogous to Object
● Entity Type: analogous to Class

Questions:
● What are the edges of a Entity Type?
● How do we decide what to store and not store in the database? 



Relational Data Model Design Principles
P1.  A table models one Entity Type and an Entity Type is modeled by one table.

P2.  The set of fields of a table represent the attribute types of an entity. 

P3.  Each field is assigned a primitive type that best fits its domain of values. 

P4.  Each table has a Primary Key (PK) which is made up of one or more fields

       that uniquely represent each entity. 

P5.  A child table has a Foreign Key (FK) that points to its parent’s PK. 

P6.  A M:N relationship is modeled by one junction table. 



Design Principles Applied to College Dataset:
How many violations can you find?



Design Principles Applied to College Dataset:
What can go wrong: data anomalies

●
●
●





Common SQL Transforms

● CREATE TABLE T2 AS SELECT a, b, c FROM T1 

● SELECT a, b, c FROM T1 
UNION ALL
SELECT x AS a, y AS b, z AS c FROM T2

● SELECT a, b, c, 'some string' AS s FROM T1 
UNION DISTINCT
SELECT d, e, f, 'some string' AS s FROM T2

https://cloud.google.com/bigquery/docs/reference/standard-sql/query-syntax#union
https://cloud.google.com/bigquery/docs/reference/standard-sql/query-syntax#union


Common SQL Transforms

● SELECT GENERATE_UUID() AS uuid ...
● SELECT ROW_NUMBER() OVER() AS row_num ...

● SELECT CAST('2020-02-17' AS DATE) AS new_date ...
● SELECT SAFE_CAST('02-17-2020' AS DATE) AS new_date ...

● SELECT CAST(SUBSTR('1000-00', 0, 4) AS INT64) AS number 
...

See documentation for more details and additional functions 

https://cloud.google.com/bigquery/docs/reference/standard-sql/functions-and-operators
https://cloud.google.com/bigquery/docs/reference/standard-sql/functions-and-operators


Data Modeling Demo 









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

…
…

… → …

2NF: 1NF + all non-key attributes 
must be functionally determined by 
the entire primary key.

3NF: 2NF + all non-key attributes 
must be functionally determined by 
only the primary key. 



Normal Form Violations



Normal Form Violations









http://www.cs.utexas.edu/~scohen/milestones/Milestone4.pdf








Referenced Code: https://github.com/shirleycohen/h1b_analytics/blob/master/h1b_ctas.sql 

https://github.com/shirleycohen/h1b_analytics/blob/master/h1b_ctas.sql



