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Division Operation -—:

Suited for queries that include phrase “for all”
Ex. find all customers who have an account at all branches located in Kanpur.

7_2-| — W o LBTC)‘Y\C»\\
osam = brety = ianpun’
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We need to find customers who appear in 3(1 With every branch name in 'ﬂ_l
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Views

* Itis not desirable for all users to see the entire logical schema
There may be certain security reasons that require that only certain part of the logical schema to be visible to the

users
* Any relation that is not part of logical model but is made visible to a user as virtual relation is referred to as a view
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Tuple relational calculus
* |sanon procedural query language
* Queryin TRC is expressed as

ARG

* Set of all tuples t s.t. predicate P is true for t
» Several tuple variables may appear in a formula .
* Tuple variable is said to be a free variable unless it is quantified by a ==t OJI Ad—

R .

" Cromm 35 oot 5T
Ls> Lree varnioble b oundad Vourcahle

* Atuple relational calculus formula is built out of atoms.
* An atom has one of the following forms
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* Formulae are build from atoms using following rules

*- An atom is a formula

« IfP,isaformulathenare ~ | P| G\\f\} ( P, )
* |If p, and p, are formula then so are
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If p,(s) is a formula containing free tuple variable s and r is a relation then
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Example: find brnm, Innum,amount for loans of 1200000 rupees

{‘t \ t & Loon N t[amount] > 1200000 §

Find Innum for each loan of amount grater than 1200000 rupees

{ S ' = Se Loon CEClhnumj '—‘SELY\‘numJ /\
S L&wmount]) > ‘200000}

Find names of all customers who have loan from mall-road branch

S £ 3SE beoowen (£(custnm] = s{custnm) /N
U & loon U[vauw\] = s[ Lwum )

;\ U imrnm t"ma\\«ﬂd")>j

p®™) g, means if p is true then g must be true, used for division operation
Find all customers who have an account at all branches located in kanpur

§ & | UE broman (U ChTry) = Miombn”! => T S€dapasivor
C t[_custhmj = $£custvm\'_] /\ JwWe accwht(w[occﬂumjzs [occnw]

N wlhrm )= U(hmm)))) }




Safety of an expression

{E \ - LEELDO‘V\BY‘S"‘ MOy P\roduu \f\q—-\v\\ = Mmony +ubles

Such expressions are not desirable in database
For safe expressions we define the domain of a formula dom(p)

Dom(p) is the set of all values referenced by p i.e. values mentioned in p itself also the values that appear in tuples of
relation mentioned in p.

{t | p(t) }is safe if all values appearing in the result are from dom(p)



Domain relational Calculus

» Uses domain variables
* Domain variables takes values from domain of attributes
* A DRC expression is of the form

{<7‘-|)312)—--)7(.n> \P 7(‘, 7(2_)" "/7(7\>}
\\clbmaﬁhvmab\e\—ﬁa/\mu\o\ CompasSed d} adiom S

Example:
Find brnm, Innum, amount for loans over 1200000 rupees

{4'?; Lo | «ek,e> S koo

Find names of customers who have an account in NOIDA, lives in Delhi and balance more than 500000 rupees
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Find the names of all customers who have an account at all branches located in kanpur
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Assertions
An assertion is a predicate expressing a condition that we wish the database always to satisfy.
Domain constraints and referential integrity constraints are special forms of assertions.
There are many constraints that we cannot express using domain constraints & referential integrity constraints.

Ex. — sum of all loan amounts for each branch must be less than the sum of all account balance at the branch
Ex. every loan has at least one customer who maintains an account with a min bal of $1000.00

Creat assertion <assertion_name> check <predicate>

Create assertion bal_constraint check
(Not exists (select * from laon
Where not exists (select * from barrower, depositor, account
Where loan.loan_num = borrower.loan_num

and

borrower.cust_nm = depositor.cust_nm
and

depositor.acc_num = acc.acc_num

and

account.bal>=1000)))

When an assertion is created system tests it for validity. If the assertion is valid then any further modification to the database is allowed only
it, it does not cause the assertion to be violated.



Triggers

* Atrigger is a statement that is executed automatically by the system as a side effect of a modification to the db

» for trigger two requirements, 1. Specify the conditions under which the trigger is to be executed, 2. Specify the actions to be
taken when the trigger executes.

Ex. instead of allowing —ve are balances, the bank deals with overdrafts by setting the acc bal to zero, & creating an loan in the

amount of the overdraft. This loan is given a In number indentical to the acc num of the overdrawn account.

Defin trigger overdraft on update of account t

(if new T.bal<0

then (insert into loan values

(T.br_nm,T.acc_num, -new T.bal)

insert into borrower

(select cust_nm, acc_num from depositor

Where T.acc_num = depositor.acc_num)

Update accounts

Sets.bal=0

Where s.acc_num = T.acc_num) )

New — used so that value of T.bal after apdate should be used if it is omitted the value before the update is used.



Functional dependencies

Functional dependency is a generalization of the notion of key
FD are constraints on the set of legal relations.

D oL—>P Rolds on R (L, in any legl Maletion 7(R)

N Pouvs 8 kvpeS £,% k, an Yz 56 kb (®)=lgy =] when

\X 'S alno Aa Cone woX {:\Ubjl t?_U?’).

Using the above defined FD notion, we say that K is a Superkey of R if K = R. That is, K is a Superkey if, Whenever
t1[K] = t2[K] then it is also the case that t1[R] = t2[R]. In other wards t1 = t2.

A B Jc __[D
al bl (o § dl

al
a2
a2
a3

We use assertions in SQL to enforce FD’s

b2
b2
b3
b3

cl
c2
c2
c2

d2
d2
d3
d4

A = C satisfied Trivial FD’s
C = A not satisfied A=A
AB = D satisfied AB 2> A

In general FD of the form O(ﬁB
'S Fuviok if Pex

FD’s are used in two ways

* To specify constraints on the set of legal relations

* To test relations to see whether the latter are legal under a given
set of FD’s
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