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Database Key Concepts Questions with Assignments
Chapter 1 Database Systems
1. What is the difference between Data and Information 

2. What is metadata and what is its purpose

3. What is a query 

4. What is a DBMS and what is its purpose

5. What are the difference types of databases 

6. Explain what is meant by redundant data 
7. Define logical design

8. Explain what is the difference between structural and data dependence and why we may want to avoid either of them

9. Discuss the importance of using naming conventions

10. What is the difference between data redundancy and uncontrolled data redundancy

11. What three problems result from uncontrolled data redundancy, explain each problem
	Knowledge Competencies
	Chapter Concepts

	Know What
	ALL

	Know How
	7,

	Know Why
	7,8,9,10,11

	Know when and where
	11


Chapter 2 Data Models
1.   What is a data model and what is its purpose
2. Define attribute

3. What are the three types of Relationships
4. What are business rules and how they relate to DB design

5. What is the relational model and how does it get its name

6. What is a relation and are there other names for it

7. What is a relational schema

8. What is an ER model

9. What is a conceptual model; how does it differ from the logical model

10. What is the difference between the internal model, physical model, and the external model

	Knowledge Competencies
	Chapter Concepts

	Know What
	ALL

	Know How
	5,9

	Know Why
	9,10

	Know when and where
	1


Chapter 3 Relational Model
1.  What are the characteristics and limitations of a table
2. What is a key

3. What is determination

4. What is functional dependence; does it has any relationship to a key

5. What is a composite key

6. What is the difference between a key and a key attribute

7. What is full functional dependence; how does it differ from functional dependence
8. What is a candidate key 

9. What is entity integrity

10. What is referential integrity 

11. What is a primary key

12. What is a foreign key

13. What is a secondary key

14. What is the purpose of a composite or bridge entity; is there another name for it
15. is there a connection between M:N relationship and a linking table

16. what is an index and why do we use them

	Knowledge Competencies
	Chapter Concepts

	Know What
	ALL

	Know How
	5,9,10,11,12,14,16

	Know Why
	7,8,9,10,11,12,13,14,15

	Know when and where
	8,9,1011,12,13,16


Chapter 4 ER Modeling

1. What is an entity

2. What is an ER Model and why is it important

3. How are P-keys designated in the ERM

4. What is a domain and why is it important

5. What is a composite versus a  simple attribute

6. What is a single-valued attribute versus a Multi-valued attribute

7. Should we avoid multi-valued attributes 

8. How do we resolve multi-valued attributes
9. What is a derived attribute

10. What is cardinality and connectivity
11. What are the two types of existence dependencies

12. What is a weak relationship; is there another name for it
13. What is a strong relationship

14. What decides whether a relationships is weak or strong

15. What does it mean for a relationship to be optional or mandatory and what is the practical implication;

16. What determines whether a relationship is mandatory or optional

17. Define what is meant by weak entity

18. What is meant by a relationship degree; how many degrees are there

19. What is a recursive relationship

20. What is a composite entity and how is it designated; is there a connection between a composite entity and a linking table

21. What are entity subtypes and supertypes; why are they important; how do we represent them

22. What are some of the challenges of database design, explain

	Knowledge Competencies
	Chapter Concepts

	Know What
	ALL

	Know How
	2, 3, 5, 10, 11, 13, 21

	Know Why
	1, 3,  6,  7, 8, 9, 11, 15, 21, 22

	Know when and where
	7, 15, 22


Chapter 5 Normalization
1. What is normalization and why is it important
2. If normalization is important then why would we want to denormalize a table
3. How many normal forms are there 

4. What is an un-normalized table
5. What is a repeating group and how does it relate to first normal form

6. What are the steps for first normal form (1NF)
7. What are dependency diagrams used for

8. What is Second normal (2NF) form
9. What are the steps to get to 2NF 

10. What is Third normal (3NF) form

11. What are the steps to get to 3NF 

12. How do you know when 2NF and 3NF are violated; explain partial and transitive dependency

13. What are some of the things to look for to improve your table design
14. What is a derived attribute

15. What is Boyce Codd normal form

16. What is fourth normal form

	Knowledge Competencies
	Chapter Concepts

	Know What
	ALL

	Know How
	4, 5, 6, 7, 8, 9, 10, 11, 12, 15, 16

	Know Why
	1, 7, 8,9,10, 11, 12, 15, 16

	Know when and where
	6, 7, 8, 9, 10, 11, 12, 15, 16


Chapter 6 and 7 SQL

Datatypes
SQL Commands (CREATE, INSERT, COMMIT, SELECT, UPDATE, ROLLBACK, DELETE, ALTER, DROP, ORDER BY, DISTINCT, GROUP BY)

Comparison operators (=, <, >, <=, >=, <>, !=)

What is an Alias

Rules of precedence

Special Operators (BETWEEN, IS NULL, LIKE, IN, EXIST,HAVING)

Copying parts of a table

Aggregate functions (SUM, COUNT, AVG, MIN, MAX)

Joining tables with alias (recursive joins, outer joins left and right,

Chapter 7
Joining tables (UNION, UNION ALL, INTERSECTION, INNER JOIN, OUTER JOIN)

SUB QUERIES (WHERE, IN, HAVING)
BASIC DATA TYPES (CHAR, VARCHAR2, NUMBER, DATE)

What is a trigger; what is a stored procedure)

	Knowledge Competencies
	Chapter Concepts

	Know What
	ALL

	Know How
	ALL

	Know Why
	ALL

	Know when and where
	ALL


Chapter 8 Database Design
1. What is the DB Development Life Cycle and what are the steps
2. What goes on in each step

3. What is involved in conceptual design and what are the 8 activities
4. What is involved in logical design
5. What is involved in physical design 

6. What are some performance, backup and recovery, and security issues to consider

	Knowledge Competencies
	Chapter Concepts

	Know What
	ALL

	Know How
	1, 2, 6

	Know Why
	1, 2, 6

	Know when and where
	1, 2


Chapter 9 Transaction Management and Concurrency Control

1. What is a transaction

2. What is a database request

3. Explain each of the transaction properties (atomicity, durability, serializability, isolation) 

4. What is the purpose of the transaction log

5. Why is concurrency control important
6. What is the purpose of the scheduler

7. What is a lock and why do we need them

8. What are the various types of locks, explain each of them; what are the strengths and weaknesses of each

9. Explain binary, exclusive, and shared locks

10. What is two phased locking

11. Explain deadlock and how it occurs

12. What are the ways to control or prevent deadlock; explain each

13. Explain the three types of backup; when to use each type

	Knowledge Competencies
	Chapter Concepts

	Know What
	ALL

	Know How
	11, 13

	Know Why
	3, 8, 12

	Know when and where
	


Chapter 12 Data Warehouse

1. What is a DSS and what are the four components of it

2. What is the difference between an operational database and a data warehouse

3. What is meant by drill down or roll up

4. What is a data warehouse and why do we need it

5. What is a datamart, how does it differ from a data warehouse

6. What is multi-dimensional data

7. What is OLAP and ROLAP

8. What is a data cube

9. What is Sparsity

10. What is a star schema

11. How is the star schema constructed; how does fact table relate to the dimensional tables
12. What is meant by slice and dice

13. What is the importance of attribute hierarchy 

14. What four things can we do to improve the performance of a star schema 

15. What is data mining and why is it important

	Knowledge Competencies
	Chapter Concepts

	Know What
	ALL

	Know How
	11   

	Know Why
	12, 13

	Know when and where
	11, 14


Chapter 15 Database Admin
1. Why data are considered a corporate asset

2. The introduction of a database into a company requires technical, managerial and cultural consideration, discuss

3. What is the role of the database administrator, system administrator, and the info resource administrator

4. What is the importance of policies, procedures, and standards with respect to database admin
5. What is the importance of database backup and recovery and what role does disaster management play 

6. A common database activity is to create and manage users, explain the issues involved
	Knowledge Competencies
	Chapter Concepts

	Know What
	ALL

	Know How
	

	Know Why
	ALL

	Know when and where
	4
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