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Review:
Formal Definition

® A basic expression in the relational algebra consists of either one
of the following:
#* A relation in the database
#* A constant relation

® |etE, and E, be relational-algebra expressions; the following
are all relational-algebra expressions:

* E,UE,
* E;-E,
* E; xE,
* % (Eq), P is a predicate on attributes in E;

* [I5(Eq), Sis alist consisting of some of the attributes in E;

* p. (Eq), xis the new name for the result of E;
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Review:
Additional Operations

We define additional operations that do not add any power to the
relational algebra, but that simplify common queries.

® Setintersection  ==— n,q,,.ﬂi-f-!e sat A8 Blé = z’ﬁ'(":"’ﬂ‘)

® Natural join -

® Division ] {ﬁp' 9:1 ‘@q

® Assignment \\

R. (a8e0g) $:(nd
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Review:
Natural-Join Operation

m  Notation: r X's

® Letrand s be relations on schemas R and S respectively.
Then, X s is arelation on schema R U S obtained as follows:
* Consider each pair of tuples t, from r and tg from s.

* If t, and tg have the same value on each of the attributes in R ' S, add
atuple t to the result, where

= t has the same value as teonr
= t has the same value as tgons
® Example:
R=(A, B,C,D)
S=(E, B,D)
#* Result schema = (A, B, C, D, E)
* 1 sisdefined as:

X 1_[r.A, r.B,r.C,r.D, s.E (Org=sBArD=sD( X 3))

CIS 560: Database System Concepts Monday, 04 Feb 2008 Computing & Information Sciences

Kansas State University



Review:
Division Operation

® Notation: r+s
@ Suited to queries that include the phrase “for all”.
® Letrand s be relations on schemas R and S F o+
respectively where
*R=(A,...,A,,B,....B,)
* S=(B,, .., B)
The result of r+ s is a relation on schema

R-S=(A, ... A,) =

res={t hte Mes®fvues(uer)}
Where tu meanl"ﬁe?fm:atenation of tuples t and u to

produce a single tuple
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Review:

Aggregate Operation — Exampﬁ("wﬂ Yaﬁsifw-j

® Relation account grouped by branch- namp/
] branch_name \account_numjg.@t.‘r balance \
=y

g Perryridge } A-l_OT‘ “TZT)OE a
erryridge | A-201 900 #_
Brighton A-217 750 ] P’r 1
Brighton A-215 750 =1
Redwood A-222 700 | 27 hr wﬁ-ﬁ. e

branch_name 9 sum(balance) (account)

] branch_name | sum(balance) \

Perryridge 1300

Brighton 1500

Redwood b
w94 3 cguaratig ST REG B AP\ B
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Outer Join — Example

® Relation loan

] loan_number \branch_name\ amount

Downtown 3000
Redwood 4000
Perryridge 1700
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Bank Example Queries:
Review

® Find all customers who have an account from at least the
“Downtown” and the Uptown” branches.
e Query 1

itor ™
chstomer_name (Gbr_anc_h name = “Downtown"_(depos'tor account )) N

itor ™
chstomer_name (Gt_)ranch name = “Uptown” (depositor “~ account))

e Query 2

chstomer_name, branch_name (depositor X account)
*+ Premp(branch_name) ({(‘Downtown™), (*Uptown™)})

Note that Query 2 uses a constant relation.
R=>8

=S RE 5C R ,
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Deletion:
Review

® A delete request is expressed similarly to a query, except
instead of displaying tuples to the user, the selected
tuples are removed from the database.

@ Can delete only whole tuples; cannot delete values on
only particular attributes

® A deletion is expressed in relational algebra by:
rr—E
where r is a relation and E is a relational algebra query.
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Deletion Examples:

Review
® Delete all account records in the Perryridge branch.

account <- account — G pranch name = “Perryridge” (account)

m Delete all loan records with amount in the range of 0 to 50

loan « loan — G[Eﬁgunt >0 and amount <50 (loan)

m Delete all accounts at branches located in Needham.
bad,  freitesen, L bo
1 <= O pranch_city = “Needham” (account X branch)

e l_[branch_name, account_number, balance (r)

| r3 < I customer name, account_number (2”4 depositor)

“Faccount < account —r, ¢ glaFmis
“~deposi or - F et aduth ot 45
depositor «— depositor —r Pt aderh —

=

*-}ttgu: checke Icm Sehieas ,
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Insertion:
Review

® To insert data into a relation, we either:
* specify a tuple to be inserted
* write a query whose result is a set of tuples to be inserted
@ in relational algebra, an insertion is expressed by:
r<r vk
where r is a relation and E is a relational algebra expression.
® The insertion of a single tuple is expressed by letting E be a
constant relation containing one tuple.
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Insertion Examples:
Review

® Insert information in the database specifying that Smith has
$1200 in account A-973 at the Eerryridg,g.}i"branch&.‘___J

-

account <~ account U {(“Perryridge”, A-973, 1200)}
depositor «— depositor U {(“Smith”, A-973)}

m Provide as a gift for all loan customers in the Perryridge
branch, a $200 savings account. Let the loan number serve
as the account number for the new savings account.

E (Gbranch_name = "Perryridge” (bOITOWEfN Ioan))

account « account U 1_[branch_nf:lme, Ioan_number,z_og(rl)
depositor « depositor U chstomer_name’mber r,)

seCt ey 0
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Updating:
Review
® A mechanism to change a value in a tuple without charging all
values in the tuple
® Use the generalized projection operator to do this task

F Il H(r)
® Each F;is either
#* the |t attribute of r, if the | th attribute is not updated, or,

* if the attribute is to be updated F; is an expression, involving only
constants and the attributes of r, which gives the new value for the
attribute
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Update Examples:
Review holance *= 1€

® Make interest payments by ingreasing alibalances by 5 percent.

% b
account « H account_number, branch_name, balance * 1.05 (account)

m Pay all accounts with balances over $10,000 6 percent interest
and pay all others 5 percent

account « H account_number, branch_name, balance * 1.06 (G BAL >10000 (account ))

Y H account_number, branch_name, balance * 1.05 (GBAL <10000 (account))
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Create Table with Integrity Constraints:
Review

® not null
® primary key (A, ..., A,)

Example: Declare branch_name as the primary key for branch
and ensure that the values of assets are non-negative.
create table branch
(branch_name char(15),
branch_city  char(30),
assets integer,
primary key (branch_name))

primary key declaration on an attribute automatically ensures
not null in SQL-92 onwards, needs to be explicitly stated in
SQL-89
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Drop and Alter Table Constructs:
Review

® The drop table command deletes all information about the
dropped relation from the database.

® The alter table command is used to add attributes to an
existing relation:
alter tableradd AD

where A is the name of the attribute to be added to relation r
and D is the domain of A.

#* All tuples in the relation are assigned null as the value for the
new attribute.

® The alter table command can also be used to drop attributes
of a relation:

alter table r drop A

where A is the name of an attribute of relation r
* Dropping of attributes not supported by many databases

e
|
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Basic Query Structure:
Review

® SQL is based on set and relational operations with certain
modifications and enhancements

® A typical SQL query has the form:

select A, A, ..., A,
fromry, ry, .o, Iy
where P

* A represents an attribute
#* R;represents a relation
* P is a predicate.
® This query is equivalent to the relational algebra expression.

[T n, a (0p(rxr, x..xT.))

® The result of an SQL query is a relation.

Computing & Information Sciences
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Test for Absence of
Duplicate Tuples

® The unique construct tests whether a subquery has any

duplicate tuples in its result. ;
® Find all customers who have at most one account atthe | g
Perryridge branch. .- £
3 T
select T.customer _name b E
e
B

from denqgsitor fas T}
where unique (

e
select R.customer_nameg_,.,«—b—»&_M.;,!vF
from[gccount,ﬂdepositoria R v

where T.customer name = R.customer_name and

R.account_number = acg_ount.agcount_number and
Efcount.branch_name = Perryndget)

o {awxd) .
B8 - oL —
L L
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Example Query

® Find all customers who have at least two accounts at the
Perryridge branch.
select distinct T.customer_name
from depositor as T=—

where not uniaue (
selec ustomer_name

from [account, depositor Eis R
where T.customer_name = R.customer_name and

R.account_number = account.account_number and
account.branch_name = ‘Perryridge”)

Computing & Information Sciences
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Derived Relations

® SQL allows a subquery expression to be used in the from clause

® Find the average account balance of those branches where the
average account balance is greater than $1200.
select bronch—naropu=abalsace =

from (sgiectoranc _namg, w{j (balance) 3 g.w-;
from account = _ﬂﬂ_%ﬁ fef]
géﬁaun bv branch _nam;?) *‘%

nt‘e‘)—”}

as branch_avg ( branch_name, avg_bala
where avg_balance > 1200
Note that we do not need to use the having clause, since we
compute the temporary (view) relation branch_avg in the from
clause, and the attributes of branch_avg can be used directly in
the where clause.
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With Clause

® The with clause provides a way of defining a temporary view
whose definition is available only to the query in which the with
clause occurs.

® Find all accounts with the maximum balance
et -
vyﬂngnax_balance (value)f as
select max (balance)
from account
'select account_number
1 |from account, max_balance
Lwhere account.balance = max_balance.value

e
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Complex Query using With Clause

® Find all branches where the total account deposit is greater than

the average of the total account deposits at all branches.
with branhch_total (branch_name, value) as

select brénch_name, sum (balance)

group by branch_name
with branch_total_avg (Value) as
select avg (value)
from branch_total
select branch_name
from branch_total, branch_total_avg
where branch_total.value >= branch_total_avg.value
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Modification of the Database —

Deletion

® Delete all account tuples at the Perryridge branch

delete from account
where branch_name = ‘Perryridge’

® Delete all accounts at every branch located in the city
‘Needham’.

delete from account
where branch_name in (select branch_name
from branch

where branch_city = ‘Needham’)

Monday, 04 Feb 2008
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Example Query

@ Delete the record of all accounts with balances below the average

at the bank.

delete from account
where balance < (select avg (balance )
from account )

e Problem: as we delete tuples from deposit, the average balance

changes
e Solution used in SQL:
1. First, compute avg balance and find all tuples to

2. Next, delete all tuples found above (without recomputing avg or

retesting the tuples)

Monday, 04 Feb 2008
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&ﬁ Modification of the Database — Insertion [1]

® Add a new tuple to account

insert into account
values (‘A-9732, ‘Perryridge’,1200)

or equivalently

insert into account (branch_name, balance, account_number)
values (‘Perryridge’, 1200, ‘A-9732")

® Add a new tuple to account with balance set to null

insert into account
values (‘A-777','Perryridge’, null)
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%@Modification of the Database — Insertion [2]

® Provide as a gift for all loan customers of the Perryridge branch, a
$200 savings account. Let the loan number serve as the account
number for the new savings account

insert into account
select loan_number, branch_name, 200
from loan
where branch_name = ‘Perryridge’
insert into depositor
select customer_name, loan_number
from loan, borrower
where branch_name = * Perryridge’
and loan.account_number = borrower.account_number

® The select from where statement is evaluated fully before any of
its results are inserted into the relation (otherwise queries like
insert into tablel select * from tablel
would cause problems) i
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Modification of the Database —
Updates

® Increase all accounts with balances over $10,000 by 6%, all
other accounts receive 5%.
* Write two update statements:

update account
set balance = balance * 1.06
where balance > 10000

update account
set balance = balance * 1.05
where balance < 10000

* The order is important
#* Can be done better using the case statement (next slide)

Computing & Information Sciences
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Case Statement for Conditional Updates

® Same query as before: Increase all accounts with balances over
$10,000 by 6%, all other accounts receive 5%.

update account
set balance = case
when balance <= 10000 then balance *1.05
else balance * 1.06
end

Computing & Information Sciences
Kansas State University
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Views

® |n some cases, it is not desirable for all users to see the entire
logical model (that is, all the actual relations stored in the
database.)

® Consider a person who needs to know a customer’s loan number
but has no need to see the loan amount. This person should see
a relation described, in SQL, by

(select customer_name, loan_number
from borrower, loan
where borrower.loan_number = loan.loan_number )

® A view provides a mechanism to hide certain data from the view
of certain users.
® Any relation that is not of the conceptual model but is made
visible to a user as a “virtual relation” is called a view.

Computing & Information Sciences
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Views

® |n some cases, it is not desirable for all users to see the entire
logical model (that is, all the actual relations stored in the
database.)

® Consider a person who needs to know a customer’s loan number
but has no need to see the loan amount. This person should see
a relation described, in SQL, by

(select customer_name, loan_number
from borrower, loan
where borrower.loan_number = loan.loan_number )

® A view provides a mechanism to hide certain data from the view
of certain users.

® Any relation that is not of the conceptual model but is made
visible to a user as a “virtual relation” is called a view.
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View Definition

® A view is defined using the create view statement which has
the form

create view v as < query expression >

where <query expression> is any legal SQL expression. The
view name is represented by v.

® Once a view is defined, the view name can be used to refer to
the virtual relation that the view generates.

® View definition is not the same as creating a new relation by
evaluating the query expression

* Rather, a view definition causes the saving of an expression; the
expression is substituted into queries using the view.
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Example Queries

® A view consisting of branches and their customers

create view all_customer as
(select branch_name, customer_name
from depositor, account
where depositor.account_number =
account.account_number )
union
(select branch_name, customer_name
from borrower, loan
where borrower.loan_number = loan.loan_number )

® Find all customers of the Perryridge branch

select customer_name
from all_customer
where branch_name = ‘Perryridge’

CIS 560: Database System Concepts Monday, 04 Feb 2008 Computing & Information Sciences
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Views Defined Using Other Views

® One view may be used in the expression defining another view

® A view relation v is said to depend directly on a view relation
v, if v, is used in the expression defining v;

® A view relation v; is said to depend on view relation v, if either
v, depends directly to v, or there is a path of dependencies
fromv, tov,

® A view relation v is said to be recursive if it depends on itself.

Computing & Information Sciences
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View Expansion

® A way to define the meaning of views defined in terms of other
views.
® | et view v, be defined by an expression e; that may itself contain
uses of view relations.
® View expansion of an expression repeats the following
replacement step:
repeat
Find any view relation v; in e;
Replace the view relation v; by the expression defining v;
until no more view relations are present in e,
® As long as the view definitions are not recursive, this loop will
terminate

Monday, 04 Feb 2008 Computing & Information Sciences
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Update of a View

® Create a view of all loan data in the loan relation, hiding the
amount attribute

create view branch_loan as
select branch_name, loan_number
from loan

® Add a new tuple to branch_loan
insert into branch_loan
values (‘Perryridge’, ‘L-307’)
This insertion must be represented by the insertion of the tuple
(‘L-307’, ‘Perryridge’, null )
into the loan relation
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Updates Through Views (Cont.)

® Some updates through views are impossible to translate into
updates on the database relations
* create view v as
select branch_name from account

insert into v values (‘'L-99', - Downtown’, ‘23’)

@ Others cannot be translated uniquely

* insert into all_customer values (* Perryridge’, ‘John’)
= Have to choose loan or account, and
create a new loan/account number!
® Most SQL implementations allow updates only on simple
views (without aggregates) defined on a single relation
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Assertions

® An assertion is a predicate expressing a condition that we
wish the database always to satisfy.
® An assertion in SQL takes the form
create assertion <assertion-name> check <predicate>
® When an assertion is made, the system tests it for validity, and
tests it again on every update that may violate the assertion
* This testing may introduce a significant amount of overhead;
hence assertions should be used with great care.
® Asserting
for all X, P(X)
is achieved in a round-about fashion using
not exists X such that not P(X)
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Assertion Example

® Every loan has at least one borrower who maintains an account with
a minimum balance or $1000.00

create assertion balance_constraint check
(not exists (
select *

from loan
where not exists (
select *
from borrower, depositor, account
where loan.loan_number = borrower.loan_number
and borrower.customer_name =
depositor.customer_name
and depositor.account_number =
account.account_number
and account.balance >= 1000)))
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Assertion Example

® The sum of all loan amounts for each branch must be less than
the sum of all account balances at the branch.

create assertion sum_constraint check
(not exists (select *
from branch
where (select sum(amount )
from loan
where loan.branch_name =
branch.branch_name)
>= (select sum (amount )
from account
where loan.branch_name =
branch.branch_name)))
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Authorization

Forms of authorization on parts of the database:

® Read - allows reading, but not modification of data.

® Insert - allows insertion of new data, but not modification of existing
data.

® Update - allows modification, but not deletion of data.
® Delete - allows deletion of data.

Forms of authorization to modify the database schema (covered in
Chapter 8):

® Index - allows creation and deletion of indices.

® Resources - allows creation of new relations.

® Alteration - allows addition or deletion of attributes in a relation.
® Drop - allows deletion of relations.
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Authorization Specification in SQL

® The grant statement is used to confer authorization
grant <privilege list>
on <relation name or view name> to <user list>
® <user list> is:
* a user-id
* public, which allows all valid users the privilege granted
* A role (more on this in Chapter 8)
® Granting a privilege on a view does not imply granting any
privileges on the underlying relations.
® The grantor of the privilege must already hold the privilege on
the specified item (or be the database administrator).
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Privileges in SQL

@ select: allows read access to relation,or the ability to query
using the view

* Example: grant users U,, U,, and U, select authorization on the
branch relation:

grant select on branch to U;, U,, U,
insert: the ability to insert tuples
update: the ability to update using the SQL update statement
delete: the ability to delete tuples.
all privileges: used as a short form for all the allowable
privileges
more in Chapter 8

e
|
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