
Database Definition 
A database system is a computerized record-keeping 
system that acts as a mediator between the humans 
and the physical devices that hold them. 
 
Database system components:  
Data: Raw facts about people or objects  
Software: A database management system (DBMS) 
is the basic software that supports the management of 
the database. 
Hardware: Data are stored on disk. The processor 
and main memory are used during execution. 
Users: End-users, programmers, data administrators.  
 
Structure of DBMS 

 
DBMS F0: Uniform Data Administration 
• Access control and monitoring  
• Performance tuning  
• Disk space management  
• Concurrency control  
• Designs logical /physical schemas  
• Data availability, crash recovery  
 
DBMS F1: Reduced Application Development 
Time 
 
DBMS F2: Data Independence (Important Benefit 
of DBMS!) 
• Applications insulated from how data is 

structured and stored.  
• Logical data independence: Protection from 

changes in logical structure of data.  
• Physical data independence: Protection from 

changes in physical structure of data.  
 
DBMS F3: Data Integrity 
• Avoid unnecessary duplication 
• Ensure only correct values  
 
DBMS F4: Data Security 
• Managing access rights 
• Preventing disclosure of information 
• Identify intrusion attempts 
• Managing risky queries (e.g. large queries) 
 
 

DBMS F5: Concurrency Control 
• Concurrent execution of user programs is 

essential for good DBMS performance. (Disk 
accesses are frequent, and relatively slow, it is 
important to keep the CPU humming by working 
on several user programs concurrently) 

• Interleaving actions of different user programs 
can lead to inconsistency: e.g., check is cleared 
while account balance is being computed.   

• DBMS ensures such problems don’t arise: users 
can pretend they are using a single-user system. 

• Key concept is transaction, which is an atomic 
sequence of database actions (reads/writes).  

• ACID principle (Atomic, Consistent, Isolated, 
Durable) 

 
DBMS F6: Crash Recovery Using the Log 
• The log keeps all information about a transaction 

(Old value, New value, Commit or Abort) 
• Ensures redo and undo capabilities  
 
DDL: Data Definition Language 
DML: Data Manipulation Language 
SQL: Structured Query Language 
 
Data Model: Collections of concepts for describing 
data 
Schema: Description of a particular collection of data, 
using the given data model.   
 
Relational Model of Data: 
• Main concept: relation, basically a table with 

rows and columns.  
• Every relation has a schema, which describes 

the columns, or fields.   
 
Integrity constrains (field must have something, e.g. 
PK) are useful to improve data integrity (accuracy and 
consistency of data) 
 
Data Independence 
 
Designing Your Database (Steps) 
1) Gather requirements and data 
2) Create conceptual model 

a. ER (Entity Relationship) Diagram 
b. EER (Enhanced Entity Relationship) 

Diagram 
c. ER is often used over EER 

3) Create logical Model (Relational Model 
4) Implement logical models (Tables) 
5) Import Data 
6) Query Data (SQL) to create reports 
 
Entity: Real‐world objects. An entity is described (in 
DB) using a set of attributes.  
Entity Set: A collection of similar entities. E.g., all 
employees at a departmental store  
Each entity set has a primary key (PK, UID)  
Each attribute has a domain of possible values 
(enforcing data integrity) 
 
 

Relationship: Association among two or more entities. 
E.g., Attishoo works in Pharmacy department.  
Relationship Set: Collection of similar relationships.  

 
Key Constraint: When there is a key constraint, 
the entity can participate at most one time   
(E.g. An employee works in at most one department) 

 

 

 

 

 

 

 

 

 
 



ON DELETE CASCADE/RESTRICT 
ON UPDATE CASCADE/RESTRICT	
	

	

 

  

 

 

 

 

 
 

 

 

 

 
 
 
 

 

 

 

 


