
Week 2 - SQL and Conceptual Data Design 
• SQL Introduction 

o DDL 
▪ Data Definition Language 
▪ Create, drop or alter the relation schema 

o DML 
▪ Data Manipulation Language 
▪ The retrieval of information stored in the database 
▪ A Query is a statement requesting the retrieval of information 
▪ The portion of a DML that involves information retrieval is called a query language 
▪ The insertion of new information 
▪ The deletion of information 
▪ The modification of information 

o DCL 
▪ Data Control Language 
▪ Commands that control a database, including administering privileges and users 

o   
• SELECT 

o  

  

o  

  

o  

o SQL does not permit the '-' character in names, and they are case insensitive, thus you can use capitol or small 
letters 

• ORDER BY 
o There are two options 

▪  

• Duplicates 
o SQL allows duplicates in relations as well as in query results 
o To force elimination of duplicates, insert the keyword distinct after select 
o To force all duplicates NOT to be removed, use the keyword all  after select 

• Arithmetic Expressions 
o Use "SELECT *" to selected all attributes 

• The Rename Operation 
o SQL allows renaming relations and attributes using the ss clause: 

▪ old_name as new_name 
• WHERE 

o Specifies conditions that the result must satisfy 



o  

  

o  

• String Operations 
o SQL includes a string-matching operator for comparisons on character strings 

o  

  

o  

• Regular Expressions Matches 

o  

• Date and Time in SQL 

o  

  

o  

• FROM 
o The from clause lists the relations involved in the query 
o Corresponds to the Cartesian product operation of the relational algebra 



o Join-predicates must be explicitly stated in the where clause 
• Joins and Aggregate Function 

o Joins 
▪ Join 

• A relational operation that causes two or more tables with a common domain to be combined 
inrto a single table or view 

▪ Equi-join 
• A join in which the joining condition is based on equality between values in the common columns; 

common columns appear redundantly in the result table 
▪ Natural join 

• An equi-join in which one of the duplicate columns is eliminated in the result table 
▪ Outer join 

• A join in which rows that do not have matching values in common columns are nonetheless 
included in the result table 

▪ Union join 
• Includes all columns from each table in the join, and an instance for each row of each table 

o  

  



o  

o Aggregate Functions 
▪ These functions operate on the multiset of values of a column of a relation, and return a value 

▪  

o NULL Values 
▪ It is possible for tuples to have a null value, denoted by null, for some attributes 
▪ The predicate 'is null' can be used to check for null values 

• Conceptual Database Design using the Entity Relationship Model 
o Database design sequence 

▪ Requirements Analysis 
• Understand what data is stored, what applications must be built, what operations are most 

frequent 
▪ Conceptual Design 

• Develop high-level description of the data closely matching how users think of the data 
▪ Logical Design 

• Convert conceptual design into a logical database schema 
▪ Physical Design 

• Logical schema into a physical schema for a specific DBMS and tuned for app 
o Conceptual Data Model 

▪ Goal 
• Specification of database schema 



▪ Methodology 
• Conceptual Design: A technique for understanding and capturing business information 

requirements graphically 
▪ CDD does not imply how data is implemented, created, modified, used or deleted 
▪ A CDD is model & database independent 
▪ Entity-relationship model (ERM) 
▪ Object oriented Data Models 

o Entity Relationship Model 

▪  

▪ Entity 
• A person, place, object, event or concept about which you want to gather and store data 

▪ Entity Type 
• A collection of entities that share common properties or characteristics 

▪ Attribute 
• Describes one aspect of an entity type 

▪ Domain 
• Possible values of an attribute 

▪ Key 
• Minimal set of attributes that uniquely identifies an entity in a set 

• E.g primary key, foreign key 
▪ Relationship 

• Relates two or more entities 
▪ Relationship Type 

• Set of similar relationships 

•  


