
SQLSQL

Part 1Part 1

Rika Yunitarini

M.Kautsar Sophan



Intro

� Structured Query Language (SQL) is the 

most widely used commercial relational 

database language.database language.



Intro

� The SQL language has several aspects to it:

1. The Data Denition Language (DDL)

2. The Data Manipulation Language (DML):

3. Embedded and dynamic SQL3. Embedded and dynamic SQL

4. Triggers

5. Security

6. Transaction management

7. Client-server execution and remote database 
access



Example Instances

�We will use theseinstances of the Sailors and 

Reserves relations in our examples.

� If the key for the Reserves relation contained � If the key for the Reserves relation contained 

only the attributes sid and bid, how would the 

semantics differ?



Example Instances

R1
S1

S2



Basic SQL Query

� relation-list A list of relation names (possibly with a 
range-variable after each name).

� Target-list A list of attributes of relations in relation-
listlist

� Qualification Comparisons (Attr op const or Attr1 op 
Attr2, where op is one of                                   ) 
combined using AND, OR and NOT. DISTINCT is 
an optional keyword indicating that the answer should 
not contain duplicates. 

� Default is that duplicates are not eliminated!



Basic SQL Query



Conceptual Evaluation Strategy

� Semantics of an SQL query defined in terms of the 
following conceptual evaluation strategy:

� Compute the cross-product of relation-list.

� Discard resulting tuples if they fail qualifications.� Discard resulting tuples if they fail qualifications.

� Delete attributes that are not in target-list.

� If DISTINCT is specified, eliminate duplicate rows.

� This strategy is probably the least efficient way to 
compute a query! An optimizer will find more 
efficient strategies to compute the same answers.



Example of Conceptual Evaluation

� SELECT S.sname

� FROM Sailors S, Reserves R

�WHERE S.sid=R.sid AND R.bid=103�WHERE S.sid=R.sid AND R.bid=103



Example of Conceptual Evaluation



A Note on Range Variables

� Really needed only if the same relation appears twice in the 
FROM clause. 

� The previous query can also be written as:

� SELECT S.sname

� FROM Sailors S, Reserves R� FROM Sailors S, Reserves R

� WHERE S.sid=R.sid AND bid=103

OR

� SELECT sname

� FROM Sailors, Reserves

� WHERE Sailors.sid=Reserves.sid

� AND bid=103



Find sailors who’ve reserved at 

least one boat

� SELECT S.sid

� FROM Sailors S, Reserves R

�WHERE S.sid=R.sid�WHERE S.sid=R.sid



Find sailors who’ve reserved at 

least one boat

�Would adding DISTINCT to this query make a 

difference?

�What is the effect of replacing S.sid b S.sname �What is the effect of replacing S.sid b S.sname 

in the SELECT clause? Would adding 

DISTINCT to this variant of the query make a 

difference?



Expressions and Strings

� SELECT S.age, age1=S.age-5, 2*S.age AS 

age2

� FROM Sailors S� FROM Sailors S

�WHERE S.sname LIKE ‘B_%B’



Expressions and Strings

� Illustrates use of arithmetic expressions and string 

pattern matching: Find triples (of ages of sailors and 

two fields defined by expressions) for sailors whose 

names begin and end with B and contain at least names begin and end with B and contain at least 

three characters.

� AS and = are two ways to name fields in result.

� LIKE is used for string matching. `_’ stands for any 

one character and `%’ stands for 0 or more arbitrary 

characters.



Find sid’s of sailors who’ve 

reserved a red or a green boat

� UNION: Can be used to compute the union of 

any two union-compatible sets of tuples (which 

are themselves the result of SQL queries).are themselves the result of SQL queries).

� If we replace OR by AND in the first version, 

what do we get?

� Also available: EXCEPT (What do we get if 

we replace UNION by EXCEPT?)



Find sid’s of sailors who’ve 

reserved a red or a green boat

� SELECT S.sid

� FROM Sailors S, Boats B, Reserves R

� WHERE S.sid=R.sid AND R.bid=B.bid

� AND (B.color=‘red’ OR B.color=‘green’)

� SELECT S.sid� SELECT S.sid

� FROM Sailors S, Boats B, Reserves R

� WHERE S.sid=R.sid AND R.bid=B.bid

� AND B.color=‘red’

� UNION

� SELECT S.sid

� FROM Sailors S, Boats B, Reserves R

� WHERE S.sid=R.sid AND R.bid=B.bid

� AND B.color=‘green’



Find sid’s of sailors who’ve 

reserved a red and a green boat

� INTERSECT: Can be used to compute the 
intersection of any two unioncompatible sets of 
tuples.

� Included in the SQL/92 standard, but some � Included in the SQL/92 standard, but some 
systems don’t support it.

� Contrast symmetry of the UNION and 
INTERSECT queries with how much the other 
versions differ.



Find sid’s of sailors who’ve 

reserved a red and a green boat

� SELECT S.sid

� FROM Sailors S, Boats B1, Reserves R1,

� Boats B2, Reserves R2

� WHERE S.sid=R1.sid AND R1.bid=B1.bid

� AND S.sid=R2.sid AND R2.bid=B2.bid

� AND (B1.color=‘red’ AND B2.color=‘green’)� AND (B1.color=‘red’ AND B2.color=‘green’)

� SELECT S.sid

� FROM Sailors S, Boats B, Reserves R

� WHERE S.sid=R.sid AND R.bid=B.bid

� AND B.color=‘red’

� INTERSECT

� SELECT S.sid

� FROM Sailors S, Boats B, Reserves R

� WHERE S.sid=R.sid AND R.bid=B.bid

� AND B.color=‘green’



Summary

� A basic SQL query has a SELECT, a FROM, and a WHERE 
clause. The query answer is a multiset of tuples. Duplicates in 
the query result can be removed by using DISTINCT in the 
SELECT clause. Relation names in the WHERE clause can be 
fol- lowed by a range variable. The output can involve fol- lowed by a range variable. The output can involve 
arithmetic or string expressions over column names and 
constants and the output columns can be renamed using AS. 
SQL provides string pattern matching capabilities through the 
LIKE operator.

� SQL provides the following (multi)set operations: UNION, 
INTERSECT, and EXCEPT



Task
1. Consider the following relations:

� Student(snum: integer, sname: string, major: string, level: string, age: integer)

� Class(name: string, meets at: time, room: string, d: integer)

� Enrolled(snum: integer, cname: string)

� Faculty(d: integer, fname: string, deptid: integer)

� The meaning of these relations is straightforward; for example, Enrolled has one record per

� student-class pair such that the student is enrolled in the class.

� Write the following queries in SQL. No duplicates should be printed in any of the answers.

� 1. Find the names of all Juniors (Level = JR) who are enrolled in a class taught by I. Teach.� 1. Find the names of all Juniors (Level = JR) who are enrolled in a class taught by I. Teach.

� 2. Find the age of the oldest student who is either a History major or is enrolled in a course

� taught by I. Teach.

� 3. Find the names of all classes that either meet in room R128 or have ve or more students

� enrolled.

� 4. Find the names of all students who are enrolled in two classes that meet at the same

� time.

� 5. Find the names of faculty members who teach in every room in which some class is

� taught.

� 6. Find the names of faculty members for whom the combined enrollment of the courses

� that they teach is less than ve.
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