1

%DVL�GL�’DW L�H�

6LVW HPL�,QI RUPDWLYL�,

64/

’DWD�

$FFHVV�FRQWURO

Data modification in SQL

¯ Statem ents for

˘ insertion ( insert )

˘ deletion ( delete )

˘ change of attribute values ( update )

¯ All the statem ents can operate on a set of tuples (set - oriented)

¯ In the condition it is possible to access other relations

¯ Syntax:

insert into TableName [ ( AttributeList ) ]

< values ( ListOfValues ) | SelectSQL >

¯ Using values :

insert into Department( DeptName , City) values(`Production´,´Toulouse´)

¯ Using a subquer y :

insert into LondonProducts

(select Code, Description from Product where ProdArea = `London´)

¯ T he ordering of the attributes (if present) and of values is m eaningful (first value with the first attribute, and so on)

¯ If AttributeList is om itted, all the relation attributes are considered, in the order in which the yappear in the table definition

¯ If AttributeList does not contain all the relation attr ibutes, to the rem aining attr ibutes it is assigned the default value (if define d) or the null value

¯ Syntax:

delete from TableName [ where Condition ]

¯ Rem ove the Production departm ent:

delete from Department where DeptName = `Production´

¯ Rem ove the departm ents without em ployees:

delete from Department where DeptName not in (select Dept from Employee)

¯ T he delete statem ent removes from the table all the tuples that satisf ythe condition

¯ T he rem oval m ayproduce deletions from other tables if a referential integrit yconstraint with cascade polic yhas been defined

¯ If the where clause is om itted, delete rem oves all the tuples

¯ T o rem ove all the tuples from

DEPARTMENT

(k eeping the table schem a):

delete from Department

¯ T o rem ove table

DEPARTMENT

com pletel y(content and schem a):

drop table Department cascade

¯ Syntax:

update TableName set Attribute = < Expression | SelectSQL | null | default >

{ , Attribute = < Expression | SelectSQL | null | default >}

[ where Condition ]

¯ Exam ples:

update Employee set Salary = Salary + 5 where RegNo = `M2047´ update Employee set Salary = Salary * 1.1 where Dept = `Administration´

¯ Since the language is set oriented, the order of the statem ents is im portant update Employee set Salary = Salary * 1.1 where Salary <= 30 update Employee set Salary = Salary * 1.15 where Salary > 30

¯ If the statem ents are issued in this order, som e em ployees m ay get a double raise

Genericintegrityconstraints

¯ T he check clause can be used to express arbitrar yconstraints during schem a definition

¯ Syntax:

check ( Condition )

¯ Condition is what can appear in a where c lause ( including nested queries)

¯ E.g., the definition of an attr ibute Super ior in the schem a of t able

EMPLOYEE :

Superior character(6) check ( RegNo like ^1%~ or

Dept = (select Dept from Employee E where E. RegNo = Superior)

Assertions

¯ Assertions perm it the definition of constraints outside of table definitions

¯ Useful in m anysituations (e.g., to express gener ic inter - relational constraints)

¯ An assertion associates a nam e to a check clause; s yntax:

create assertion AssertionName check ( Condition )

¯ T here m ust always be at least one tuple in table

EMPLOYEE :

create assertion AlwaysOneEmployee check (1 <= (select count(*) from Employee))

¯ ` Virtual tables´ whose contents depend on the contents of the other tables in the database.

¯ Syntax:

create view ViewName [ ( AttributeList ) ] as SelectSQL

[ with [ local | cascaded ] check option ] check option ( usable onl y in the context of views that can be updated ) specifies that update operations can be carried out only on rows belonging to the view , and after the update the rows m ust continue to belong to the view .

W hen a view is defined in term of other views , the local or cascaded option spec ifies whether the control over row rem oval m ust be m ade onl y at the ( loc al ) view or whether it m ust be propagated to all the views on which the view depends . T he default option is cascaded create view AdminEmployee

( RegNo , FirstName ,Surname,Salary) as select RegNo , FirstName , Surname, Salary from Employee where Dept = `Administration´ and Salary > 10 create view JuniorAdminEmployee as select * from AdminEmployee where Salary < 50 with check option

¯ SQL views cannot be m utuall ydependent (no recursion)

¯ Views can be used to formulate com plex queries

˘ Views decom pose the problem and produce a m ore readable solution

¯ Views are som etim es necessar yto express certain queries:

˘ queries that com bine and nest several aggregate operators

˘ queries that m ak e a sophisticated use of the union operator

¯ Find the departm ent with the highest salar yexpenditure (without a view):

select Dept from Employee group by Dept having sum(Salary) >= all

(select sum(Salary) from Employee group by Dept)

¯ T his solution m aynot be recognized b yall SQL s ystems

¯ Find the departm ent with the highest salar yexpenditure (using a view):

create view SalaryBudget (Dept, SalaryTotal ) as select Dept, sum(Salary) from Employee group by Dept select Dept from SalaryBudget where SalaryTotal = (select max( SalaryTotal ) from SalaryBudget )

View s and queries

¯ Find the average num ber of offices per departm ent:

˘ Incorrect solution (SQL does not allow a cascade of aggregate operators):

select avg (count (distinct Office)) from Employee group by Dept

˘ Correct solution (us ing a view):

create view DeptOff (Dept, NoOfOffices ) as select Dept, count(distinct Office) from Employee group by Dept select avg ( NoOfOffices ) from DeptOffice

Access control

¯ Ever ycom ponent of the schem a can be protected (tables, attributes, views, dom ains, etc.)

¯ T he owner of a resource (the creator) assigns privileges to the other users

¯ A predefined user

_system represents the database adm inistrator and has complete access to all the resources

¯ A privilege is characterized by:

˘ the resource

˘ the user who grants the privilege

˘ the user who receives the privilege

˘ the action that is allowed on the resource

˘ whether or not the privilege can be passed on to other users

T ypes of privilege

¯ SQL offers six types of privilege

˘ insert : to insert a new object into the resource

˘ update : to m odif ythe resource content

˘ delete : to rem ove an object from the resource

˘ select : to access the resource content in a quer y

˘ references : to build a referential integrit yconstraint with the resource (m aylim it the abilit yto m odif ythe resource)

˘ usage : to use the resource in a schem a definition (e.g., a dom ain) grant and revoke

¯ T o grant a privilege to a user:

grant < Priv ileges | all privileges > on Resour ce to Users [ with grant option ]

˘ grant option specifies whether the pr ivilege of propagating the privilege to other users m ust be granted

¯ E.g.:

grant select on Department to Stefano

¯ T o tak e awayprivileges:

revoke Privileges on Resource from Users

[ restrict | cascade ]

Embedded SQL

¯ T raditional applications often need to ^em bed~ SQL statem ents ins ide the instructions of a procedural programm ing language

(C, COBOL, etc.)

¯ Program s with em bedded SQL use a precom piler to m anage

SQL statem ents

¯ Em bedded statem ents are preceded by`$´ or `EX EC SQL´

¯ Program variables m aybe used as param eters in the SQL statem ents (preceded b y`:´)

¯ select producing a s ingle row and update comm andsm aybe em bedded eas ily

¯ T he SQL environm ent offers a predefined variable sqlcode which describes the status of the execution of the SQL statem ents (zero if the SQL statem ent executed successfull y)

Cursors

¯ Fundam ental problem : Im pedance m ism atch

˘ traditional programm ing languages m anage records one at a tim e ( tuple - oriented)

˘ SQL m anages sets of tuples (set - oriented)

¯ Cursors solve this problem

¯ A cursor:

˘ accesses the result of a quer yin a set - oriented wa y

˘ returns the tuples to the program one byone

¯ Syntax of cursor definition:

declare CursorName [ scroll ] cursor for SelectSQL

[ for < read only | update [ of Attribute {, Attribute }]>]

Operations on cursors

¯ T o execute the quer yassociated with a cursor:

open CursorName

¯ T o extract one tuple from the quer yresult:

fetch [ Position from ] CursorName into FetchList

¯ T o free the cursor, discarding the quer yresult:

close CursorName

¯ T o access the current tuple (when a cursor reads a relation, in order to update it):

current of CursorName (in the where clause)

Example of embedded SQL void DisplayDepartmentSalaries (char DeptName [])

{ char FirstName [20], Surname[20];

long int Salary;

$ declare DeptEmp cursor for select FirstName , Surname, Salary from Employee where Dept = : DeptName ;

$ open DeptEmp ;

$ fetch DeptEmp into : FirstName , :Surname, :Salary;

printf (^Department %s \ n~, DeptName );

while ( sqlcode == 0)

{ printf (^Name: %s %s ~, FirstName ,Surname);

printf (^Salary: %d \ n~,Salary);

$ fetch DeptEmp into : FirstName , :Surname, :Salary;

}

$ close DeptEmp ;

}

D ynamic SQL

¯ W hen applications do not know at com pile - tim e the SQL statem ent to execute, the yneed dynam ic SQL

¯ Major problem : m anaging the transfer of param eters between the program and the SQL environm ent

¯ For direct execution:

execute immediate SQLStatement

¯ For execution preceded b ythe anal ysis of the statem ent:

prepare CommandName from SQLStatement

˘ followed by:

execute CommandName [ into TargetList ]

[ using ParameterList ]

Procedures

¯ SQL - 2 allows for the definition of procedures, also k nown as stored procedures

¯ Stored procedures are part of the schem a procedure AssignCity (: Dep char(20),

:City char(20)) update Department set City = :City where Name = : Dep

¯ SQL - 2 does not handle the wr iting of com plex procedures

¯ Most s ystem s offer SQL extensions that perm it to write com plex procedures (e.g., Oracle PL/SQL)

Procedure in Oracle PL/SQL

Procedure Debit( ClientAccount char(5),Withdrawal integer) is

OldAmount integer;

NewAmount integer;

Threshold integer;

begin select Amount, Overdraft into OldAmount , Threshold from BankAccount where AccountNo = ClientAccount for update of Amount;

NewAmount := OldAmount - WithDrawal ;

if NewAmount > Threshold then update BankAccount set Amount = NewAmount where AccountNo = ClientAccount ;

else insert into OverDraftExceeded values( ClientAccount ,Withdrawal, sysdate );

end if;

end Debit;