| Time
‘ Noté

; / lFifth Semester B.E. Degree Exaniination . | N :
; CBCS - Model Question Paper - 1 | | NERERN. b

DATABASE MANAGEMENT SYSTEM
ghrs. C EoN | , , Mix. Marks: 80
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MODULE - 1

Discuss the main cha ractcristics of the database approach over the file processing
appr"‘wh' S ' : (8marks)'
The main characteristics of the database approach versus the file-processing approach
are as follows: =

+ Sclf-describing nature of a database system :

A database system includes a complete definition or description of the database’s
structure and constraints. This description is stored in a system catalog, which
contains a description of the structure of each file, the type and storage format of
each field and the various constraints on the data. The information stored in catalog

i< called as meta-data, which déscribes the structure of the primary database.

In traditional file processing, data definition is part of the application programs.
Hence, these programs are constrained to work with only one specific database,
whose structure is declared in the application programs. '

o Insulation between programs and data, and data abstraction

In traditional file processing, the structure of data files is embedded in the application
programs, S0 any changes to the structure of a file may require changing all programs
that access that file. . -

DBMS access programs do not require such changes in most cases. The structure of
data files is stored in the DBMS catalog separately from the access programs. This is
termed.as program-data independence.

DBMS provides a conceptual or logical view of the data to application programs,
so that the underlying implementation may be changed without the programs being -
‘modified. _ ~

o Support of multiple views of the data .

Different users have different “views?” or perspectives on the database. A view is a
subset of the database or it contains virtual data that is derived from the database file.
A good Multiuser DBMS has facilities for defining multiple views. This is not only
convenient for users, but also addresses security issues of data access. ey
For example, one user of the database is interested only in accessing and p'rihting the
transcript of each student. A second user is interested only in checking that students " -
have taken all the prerequisites of each course for which they register. it
. ® Sharing of data and multiuser transaction processing L A i
The Multiuser DBMS includes concurrency control softwaré to ensure that seiletal sk
users trying to update the same data in a controlled manner in order to ensure that the -
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b. Explain the typical compone
“a neat diagranm. .
Below Figure illustrate the typical DBMS components.

It is divided into two parts. ‘ o |
The top part refers to the various USers of the database environmep and
interfaces. The lower part shows the internals of the DBMS responsib|e for stohelr
' fag
13

of data and processing of transactions.
The database and the DBMS catalog are usually stored on disk and Operating gy -
tm

(OS) controls the accessibility to this disk like read/write.

DBMSs have their own buffer management module to schedule disk read/write
A'higher-level stored data manager module of the DBMS controls acces; tg'DBMS
information that is stored on disk, whether it is part of the database or the catalog |
The DBA staff works on defining the database and tuning it by making changes 10}“
definition using the DDL and other privileged commands.

The DDL compiler processes schema definitions which are specified in the DDL
and stores descriptions of the schemas (meta-data) in the DBMS catalog. The catalo;
inclufies information such as the names and sizes of files, names and data types i
data items, storage details of each file, mapping information among schemas, and

constraints.
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al users and perso i : -
Casu . persons \r\tlth occasional need for informati fi '
interact using some form of interface, ; mation from the database:
bl

The query optil.ni.zer is concerned with 11(131he \::acr::lll the interactive query interfa.ce.
of operations, .ellmmation of redundancies, and use(: g%zmem and p9551ble reqrdermg
during execution. T correct algorithms and indexes
The runtime database processor execute
query plans, and the canned transactions
The precompiler extracts DML
. a host programming language.
Concurrency control and backup and re
working of the runtime datab

s- the privileged commands, the executable
with runtime parameters.

C e . . . .
ommands from an application program written in

covery systems are integrated into the
asc processor for purposes of transaction management.
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am, illustrate the main phases of database design? (Smarks)

/-
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REQUIREMENTS

COLLECTIGN AND
| s

~ . . -

o

’ Functional Requirsmenta Data Requiremants : -
[ FUNCTIONAL ANALISIS | [ CONCEPTUAL DESIGN
High-Lavsd Transactien Conceptual Schema

Spacifcation (ln 2 bigh-level data model)

TDBMS-&ndepe.ﬁ.dem \ LOGIGAL DESIGN

"I‘ﬁg,.,,sipfélﬁf.é """ | (DATA MCDEL MAPPING]

\

APPLICATION PROGRAM |
DESIGN

Logizal (Conceptual) Schema
{ln the data modal ¢f & specdic DBMS)

PHYSICAL DESIGN |

1 ) I
CTRANSACTION |~ inrermal Schema
IMPLEMENTATION :

Applicatice Programa

The above figure shows the overview of the database design process. The first step is
requirements collection and analysis. In this step, the database designers interview
database users to understand and document their data requirements. The result of
'this step is a concisely written set of users’ requirements.
In parallel with specifying the data requirements, it is useful to specify thé known
functional requirements of the application. It consists of the user-defined operations
. (or transactions) that will be.applied to the database, including both retrievals and
.updates. _ ' '
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| ate a conceptual schema for the da.tabase, Using , »
This step is called conceptual dCS.lgn_ | lgh?leé
a description of the datzll. tr'equnlr(.emems of the . .
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The next step is to cre
conceptual data model. T
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NStrajp,.
using a commercial \
the conceptual schema I

implementation data mo
mapping. o . . : |
Thel llastb step is the physical design phase, during which the inter

structures, file organizations, indexes, access paths, and physical design o]
_ v

for the database files are specified. In p ac Pplg
programs are designed and implemented as database transactions correspondingon
oletlils, _ o

the high-level transaction specifications.

nal g

' _ ar
arallel- with these activities, 5 ;
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b. What is a weak entity typé? Explain the }‘Ole of partial key in design of ey
entity type? ' ’ (4marks)

Entity of a weak identity type is uniquely identified by the specific entity to Which
is related (by a so-called identifying relationship that relates the weak entity type
with its so-called identifying or owner entity type) in combination with some setof
its own attributes (called a partial key).

Example: A DEPENDENT entity is identified by its first name together with t
EMPLOYEE entity to which it is related via DEPENDS_ON.

A weak entity type has a partial key, which is the attribute that can uniquely identify
weak entities that are related to the same owner entity. '

In the above example, if we assume that no two dependents of the same employee
ever have the same first name, the attribute Name of DEPENDENT is the partial key
In the worst case, a composite attribute of all the weak entity’s attributes will be the
partial key.

¢. What are the responsibilitics of DBA and Database Designers? (4marks)
Ans. DBA: The Data base Administrator (DBA) is the super—ﬁser of the system. T
oversees and manages the database system (including the data and soﬁwa@)-D. )
responsibilities include authorizing users to access the database, coordinat!

5 . __ ¢
monitoring its use, acquiring hardware/software for upgrades, etc. o b3
organizations, the DBA might have a support staff. ¢

' stored &

Datal?ase Designers: Database Designers identifying the data to be § e
choosing an appropriate way to organize the data. They haveto e Ommuhicatey?fl 7. :
database users to understand their requirement. They also define views for ¢! ofl
categories of users. The final design must be able to support the requirements ‘
the user sub-groups. ' & RE ~ -
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: 3, A Define : " (6marks) .
: i, Domain -
: ii, Tuple _
L Ans. Domain: Dglngll) is.a .scozt/uni.verse of atomic values. “atomic” means that eéch‘value
f in the domain is indivisible (i.e., cannot be broken down into comporient parts).
Example: , ‘ :
o USA _Tphone_numbcr: string of digits of length ten
Tuple: A tuple is a mapping from attributes to values drawn from the respective
domains of those attributes. Atuple is intended to describe some entity (or relationship
petween entities) in the miniworld. )
' Example: A tuple for a PERSON entity might be
{ Name --> “Rumpelstiltskin”, Sex --> Male, 1Q --> 143 }

(6marks)

Discuss the various types of JOIN operatAion's?
s from two relations

The Join operation denoted by , is used to combine related tuple

into single “longer” tuples.

“Theta Join: Similar to a CARTESIAN PRODUCT followed by a SELECT. The
condition c is called a join condition. ' ' ; |
R(AL, A2, ..., Am, Bl, B2, .., Bn) RI(Al, A2, ..., Am) ¢ R2 (Bl, B2, ..., Bn)"
Equi-Join: The join condition ¢ includes one or more équality comparisons involving
attributes from R1 and R2. That is, ¢ is of the form: (Ai=Bj) AND ... AND (Ah=BKk);
|<i,h<m, 1<j.k<n In the above EQUIJOIN operation: Al ..., Ah are called the join
attributes of R1 Bj, ..., Bk are called the join attributes of R2

Example of using EQUIJOIN: Retrieve each. DEPARTMENT’s name and its

Ans.

manager’s name:
T <-DEPARTMENT o MGR=SSN EMPLOYEE

RESULT <-I1 DNAME,FNAME,LNAME (T) it
‘Natural Join (*): In an EQUIJOIN R RI ¢ R2, the join attribute of R2 appear
redundantly in the result relation R. In a NATURAL JOIN, the redundant join
attributes of R2 are eliminated from R. The equality condition is implied arid need

-

not be specified. R Rl *(join attribute of R1),(join attributes of R2) R2

¢. What is meant by entity integrity constraint? Expldin the importance of

relerential integrity constraint. ’ . (6marks)
Ans. Entity integrity constraint: Ina tuple, none of the values of the attributes forming

the relation’s primary key may have the (non-)value null. Or is it that at least one
such attribute must have a non-null value. : |
The Referential integrity constraint is specified between two relations and is
used to maintain the consistency among tuples in the two relations. Informally, the
referential integrity constraint states that a tuple in one relation that refers to another

relation must refer to an existing tuple in that relation.
For example: The attribute Dno of EMPLOYEE gives the department number for -
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. hence, its value in every EMp, :
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R2: the attributes FK are said to ‘l't‘ft‘l'Cllﬂf or: e sl lf—latlon R2, SPKW
2 A value of FK in a tuple 71 of the curru';ltljza e / .( N()jzz 1er ocey, 3
PK. for some tuple 72 in the current state 72( l) ?I Is.f, , ‘-‘ln the fOTmerC;h‘%f
have ¢1[FK] = 12[PK], and we say that the tuple 71 references of refers ¢, th::;l“l':
P

R| that Fefe,

rz- . . .
In this definition, R1 is called the referencing relation and p> is the 'y,

s e . o
relation. If these two conditions hold, a referential integrity CONStrajng frome;:M
R2 is said to hold b

OR

4. a. Describe the six clause in the syntax of an sql retrieval query, Show What
of constructs can be specified in each of the six clauses. Whicl, of the sjy Claﬁspe
™ Hillgeg

are required and which are optional. (Smayy
Ans. A retrieval query in SQL consists of six clauses, in which first two Clausgs ., |

SELECT and FROM are mandatory and the remaining four clauses are Optiony] |
The clauses are specified in the following order. ;
SELECT <attribute and function list>
FROM <table list>
[WHERE <condition>]
[GROUP BY <grouping attribute(s)>]
[HAVING <group condition>]
[ORDER BY <attribute list>]
The SELECT clause lists the attributes or functions to be retrieved.
The FROM clause specifies all relations (tables) needed in the query.
The WHERE clause specifies the conditions for selection of tuples from thes
relations. ' '
Example: ‘ .
Retrieve the birth date and address of the employee(s) whose name is ‘John B Smilt
SELECT b date,address

2

FROM EMPLOYEE
WHERE Fname="John’ AND
Minit="B’ AND | » !

Lname=’smilh’; ol
Group by specifies grouping attributes whereas having specifies a COf{d't'O regtl?
groups being selected rather thay op the individual tuples. The builtit A%i S
functions COUNT,SUM,MIN,MAX AND AVG are used in COll_]U“ctl ‘
grouping, - : :
Example:




|
|
|

Ans.

d. A

Ans.

B

ach project on which more than two employees work, retrieve the project

or €

Eumber,project name and the number of employees who work on the project.
SELECT Pnumber,Pname,count(*) s
FROM PROJECT,WORKS ON
WHERE Pnumber=Pno -
GROUP BY Pnumber,Pname
HAVING COUNT(*)>2;

ORDER BY specifies an order for displaying the result of a query. Syntax is shown

below . :
ORDER BY <column name [<order>]
(, <column name [<order>]}

<order> : =(ASC/DESC)

Explain Relationship Sets (without Constraints) to Tables? (8marks)
Relationship set, like an entityset, is mapped to a relation in the relational model.
Consider a relationship sets without key and participation constraints.

To represent a relationship, each participating entity is identified and giv

the descriptive attributes of the relationship.

Thus, the attributes of the relation include: ;
o The primai'y key attributes of each participating entity set, as foreign key fields.
o The descriptive attributes of the relationship set.

The set of nondescriptive attributes is a superkey for the relation. If there a

constraints, this set of attributes is a candidate key. |

Module-3

e values to

re no key

Write a note on: (8marks)

i, Views in SQL ii. Aggregate functions in SQL
i) Views in SQL : A Views in SQL is a single table that is derived from other tables.
These other tables can be base tables. A view does not necessarily exist in physical

form it is.considered to be a virtual table.

. In SQL, the command to specify a view is CREATE VIEW.

The view is given a (virtual) table name (or view name), a list of attribute names, and

~ aquery to specify the contents of the view.

Example: CREATE VIEW WORKS ONI1 AS SELECT Fname, Lname, Pname,
Hours FROM EMPLOYEE, PROJECT, WORKS_ON WHERE Ssn=Essn AND

Pno=Pnumber;

" The DROP VIEW command to dispose of it.

For example:

V1A: DROP VIEW WORKS_ONI; » : _
i) Aggregate functions in SQL: Aggregate functions are used to summarize

information from multiple tuples into a single-tuple summary. Grouping is used to

create subgroups of tuples before summarization. . :
A number of built-in aggregate functions exist: COUNT, SUM, MAX, MIN, and

AVG,

.‘::'ﬂsi'ﬂ} Exam Scanner IR | v ' L
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the number of tuples or Val:’::?%vwsy%%l

i stion returns th . O SPeCifia ;

}‘:w ?OHI:,ISH;%F\THMAX, MIN, and AVG can be applieq a5 fieg g\
1e func ’

. L r m (]lle ‘
. eturn, respectively, the sum, maximyum valye, . ¥ My |
numeric values and return, resp Y, s

Iy

~ 2\ 2 u Qf

and average (mean) of those values. m W,
Example: e ala |
SELEICT SUM (S(ll(ll')’)’ MAX (S«llﬂl)/): MIN (S'll'lly): AVG (Sala;y) FR
EMPLOYEE: | ' Ry
How triggers and assertions (Icﬁnqd in .SQL? .Explam . o

. In SQL lescrs can specify general constraints- via (leclaratlve “SSL‘rtigm .'"arks)

CREATE ASSERTION statement of the DDIT. - - > “Slngﬂ]e
Each assertion is given a constraint name and is specified vig a conditjgy, S.im'l
the WHERE clause of an SQL query. ’ lary,
For example, to specify the constraint that the salary of an employee muxtﬁ
areater than the salary of the manager of the departmel,t that the ©Mploye, wmbe
For in SQL. : : ' O
CREATE ASSERTION SALARY_CONSTRAINT CHECK ( NOT
SELECT * o '

FROM EMPLOYEE E, EMPLOYEE M, DEPARTMENT D

WHERE E.Salary>M Salary AND E.Dno=D.Dnumber AND D.Mgr_ssn:M,Sm)
2['he constraint name SALARY_CONSTRAINT s followed by
CHECK, which is followed by a condition in parentheses that must
every database state for the assertion to be satisfied.
The constraint name can be used to refer to the cons :
Any WHERE clause condition can be used, but many constraints can be specifd
using the EXISTS and NOT EXISTS style of SQL conditions.

Another important statement in SQL is CREATE TRIGGER. The trigger cane
written as below ' ‘ :

XI8ts (

the keywyg
hold trye o

traint or to modify or drop .

RY, SUPERVISOR_SSN ON EMPLOYEE FOR EACH ROW
WHEN (NEW.SALARY > ( SE

SSN =NEW.SUPERVISOR_SS
ssn, NEW Ssp ¥

Trigger has three components:

i. The cevent(s): These are usually database update operations that are exPl[lCltg |
applied to the database, [p this example the events gre: inserting a new .emp OY, .J
.r.ecord, changing ap employee’s salary, or changing an employee’s superv lsor:o ;
" Th? condition that determines whether the rule action should be exectted

the tf‘f@ge{"’“g event has Occurred, an optiopg] condition may be eValuate_' 4
condition is specified, (e action wil] pe executed once the event occurs: ald s
111, The action; The action ig usually- a sequence of SQL statements, but It el :
be a database transacti01_1 Oran exterpg| program that will be zxut’c:mati(P‘al'b"e

OR | o

CREATE TRIGGER SALARY VIOLATION BEFORE INSERT OR UPDATE
OF SALA

LECT SALARY FROM EMPLOYEE WHFRrE
N))INFORM_SUPERVISOR ( NEW.Supervi.
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Briefly explain the Propeities,o‘f Cursors? (smarkéj T

The general form of a cursor declaration jg: o '

DECLARES&”;Z:::’"Q (INSENSITIVE] [SCROLL] CURSOR [WITH HOLD
e query [ ORDER BY order-item-list ] R
[ FOR READ ONLY [ FOR UPDATE ]

e A cursor can be declare.d to be a read-only cursor (FOR READ ONLY) o, if it is
?J ;lgf:"[l" Ff))n a base relation or an quatable view, to be an updatable cursor (FQR

o The UPDATE andDELETE commands allow us to update or delete the row on
which the cursor is positioned. ' :

For example, if sinfa is an updatable cursor and open, the following statement is
executed: '
UPDATE Sailors S
. SET S.rating = S.rating ~ |
WHERE CURRENT of sinfo; : . ‘

e If the keyword SCROLL ‘is specified, the cursor is scrollable, which means that,
variants of the FETCH command can be used to position the cursor in very
flexible ways; otherwise, only the basic FETCH command, which retrieves the
next row, is allowed. - _ '

e If the keyword INSENSITIVE is specified, the cursor behaves as if it is ranging
over a private copy of the collection of answer rows. Otherwise, and by default,
other actions of some transaction could modify these rows, creating unpredictable
behavior. | |

For example, while rows is fetched using the sinfa cursor, then rating values is

modified in Sailor rows by concurrently executing the command:
UPDATE Sailors S ' ‘
SET S.rating = S.rating -

Explain Three-Tier Application Architectures? . (8marks)
The three-tier architecture separates application logic from data management:

i. Presentation Tier: Users require a natural interface to make requests,. provide
input, and to see results. The widespread use of the Internet has made Web-based

interfaces increasingly popular.

At the presentation layer, the user can issue requests, and display responses that the

;"N' Exam Scanner

control flow between multi-action steps, controls access to the database layer, an

middle tier generates. ' S '
It is important that this layer of code be easy to adapt to different display devices and

formats; for example, regular desktops versus handheld devices versus cell phones.
ii. Middle Tier: The application logic executes here. An enterprise-class application
reflects complex business processes, and is coded in a general purpose language such

as C++ or Java. _

The middle layer runs code that implements the business logic of the application: It y

controls what data needs to be input before an action can be executed, determines the -
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ally generated HTML pagesbfrom detabase Query 3

‘ ants to buy an ite Sujy.

onsider the & customer who W};‘m o ch custo m (after br s;“‘%.:

For exa mpll]e, i’ste 10 find it). Before a sale can [app i bt ’EEF has to go'thrngﬂr'

Searc.hlngft : SS' She has to add items to her s 10PP£ gh > She has ¢ ro\zidough

al fopi szfss - 1d credit card number (unless she has an account o Siter.
shipping a ¢

lte)
she has to finally confirm the

often assembles dynamic

sale with tax and shipping costs addeqd_ Cogi g
d remembering already exccuted steps jg done“;?'"a

the flow among these steps an e
R e application. : e :
Tldl;i.llct':lle\flgxfli[lenffnt Tier: Data-intensive Web applications involye DB
llla ats ¢ e f .
Module-4
Explain informal design guidelines for I'Cl‘dtl'Qll schemas. (smark; _
e f quality for relation schema )

The four informal measures 0

i. Semantics of relations zlttributes .
Specifies how to interpret the attributes values stored.in a tuple of the relation \

other words, how the attribute value in a tuple relate to one another,
Guideline 1: Design a relation schema so that it is easy to explain jts Meaning, ),
not combine attributes from multiple entity types and relationship types into a sigle

relation. .
ii. Reducing redundant values in tuples. Save storage space and avojq update

anomalies.

Insertion Anomalies . -
To insert a new employee tuple into EMP_DEPT, it must include either the attribute

 values for that department that the employee works for, or nulls. 1t’s difficult to insert
a new department that has no employee as yet in the EMP_DEPT relation. The only
way to do this is to place null values in the attributes for employee. This causesa
problem because SSN is the primary key of EMP_DEPT, and each tuple is supposed
to represent an employee entity - not a department entity.
Deletion Anomalies . : '
.If an employee t.uple is deleted from EMP_DEPT that happens to represent the fast ;
employee vx‘forkmg for a particular department, the information concerning b
department is lost fron, the database, ’ | |
Modification Anomalies

In EMP i
_DEPT, if the valye of one of the attributes of a particular depa

changed- say the mang
. ger Ofde . - 7
In that department haye ¢, be ungrltt?dem >-then all employees in the tuple ¥

tment 5
ho WO £ |

Guideline 2: Deg; i
gn the base re [etiom,
modification anomafics o Relg;[:;l; schemas so that no insertion, de, £ 10% of

employees have-ofﬁces, itisb
than an attribute OFFICE N
. WE_NUMBER ;
lii. Reducing the nu]j Values jp tlﬁ,[}elsn -
NULLS can have multiple g
| nter, i . ey
e The attribute docs ot app] fretetnons, such as the following: ot 8P
Y tothis typle, For example, Visa stams‘may'gf*'

-
»

MPLOYEE,
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" Formal Definition: A relation is in thir
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¢ The attribitte value for this tuple is unknown. For example, the Date of birth may
be unknown for an employee. -~
o The value is known but absent; that s, it has not been recorded yet. For example,
the Home_Phone_Number for an employee may exist, but may not be available
and recorded yet.
Guideline 3: Avoid placing attributes in a base relation whose values are mostly null.
iv. Generation of Spurious Tuples: Spurious Tuples are the tuples that are not in the
| relation but generated by natural join of decomposed subrelations.
Guideline 4: Design relation schemas so that they can be naturally JOINed on primary
keys or foreign keys in a way that guarantees no spurious tuples are generated.
ation? Explain third normal form with example (8marks)
given relation schemas based
properties of (1) minimizing
and update anomalies
dency.
dency if there is a set

What is normaliz
Normalization of data is the process of analyzing the

on their FDs and primary keys to achieve the desirable
redundancy and (2) minimizing the insertion, deletion,
Third normal form is based on the concept of transitive depen
ctional dependency X Y ina relation is a transitive depen

A fun
of attributes Z that is not a subset of any key of the relation, and both X Zand ZY
hold. | '

ation is in 3NF if, whenever a functional dependency X—A holds

In other words, a rel
i the relation, either (a) X is a superkey of the relation, or (b) A is a prime attribute

of the relation. Practical Rule: «Eliminate Columns not Dependent on Key,” i.e., if -

attributes do not contribute to a description of a key, remove them to a separate table.
d normal form (3NF) if and only if it is in 2NF

and every nonkey attribute is nontransitively dependent on the primary key.

EMP_DEPT .

EMAME =g EDATE ADDRESS | CHUMBER DHAME CAAGRSESN

\[’L 3HF HORMALIZATION

EM ED2
ENAME | SSH EDATE ADDRES’S. CRUMEER | . DMUWABER CHAME DMERSSM

INF: R is in INF iff all domain values are atomic. | ‘
INF: R is in 2 NF iff R is in INF and every nonkey attribute is fully dependent on

the key. - - .
3NF: R is in 3NF iff R is 2NF and every nonkey attribute is non-transitively dependent

on the key. -

13
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8. a. Write the algorithm for testing non additive join property, (
H J iU .
A i -Nonadditive Join Property 8y
Ans. Testing for Nonadditive o omposition D = {RI, &2, g

Input: A universal rclatioq i
F of functional dependencies.
1. Create an initial matrix S wit
J for each attribute 4/ in R. o
2. Set S(i, j):= bij for qll matrix entries. (

~with indices

@) *). . ;
' W i renr ing r n schema Ri {for each ¢ ;
3. For each row / representing lefatlo \ Olt‘lmn j repreSentin
4

e Rm} ofR !
h one row i for each relation R ijy py ang W

|

each bij is a distinct Symby ,:
- & g 0¢f
(!

attribute 4y - \ ‘ A T :
{if (relation Ri includes attribute 4j) then set 5(/, /):= aj3}:}; (* each Y is 4 gig;
It

symbol associated with index (/) *). ,
4. Repeat the following loop until a complete loop execution results i Changg -
S {for each functional dependency X—Y in F' {for all rows in S that pgy, i ei‘st“
symbols in the columns corresponding to attributes in X {make the symbols j, eam;
column that correspond to an attribute in ¥ be the same in all these rows gg fOllO\:s-
If any of the rows has an a symbol for the column, set the other rows to that sanu;
a symbol in the column. If no a symbol exists for the attribute in any of the fOws
choose one of the & symbols that appears in one of the rows for the attribute ang se;
the other rows to that same & symbol in the column ;} ; } ;}; - :
5. If a row is made up entirely of @ symbols, then the decomposition has i
nonadditiv_e join property; otherwise, it does not. \ -

'b. Consider R={ABCDE F} _ =" a2
Fd’s{ AB—C,B—E,A—DF}. Check whether decomposition is lossless. (8marks)

Ans. Key=AB .

R, = {A,B,C}
R,={A,D,F}
R;={B,F}
Decomposition is lossless if for any 2 relations R, and R, |
R nR,—>R ar RnR,—>R. ' g
RnR—R, or RnR —>R.
Here this condition is not satisfied sq the_decom]z)osition is lossy.

Module-5 g

9. a. Write a short note op:

* i. Transaction supportin SOL. i . _
i - W : ol.
Ans. 1. Transaction support in SgL rite a}neacl log protoc |

L ' 1 i H 3 ¥ ; '
An SQL transaction js 5 logical unit of work (ie., a single SQL statement) gef

o T};gches's' mode can be specified as READ ONLY or READ WRI i ;ands !
is WRITE, which allows update, insert, delete, and create ¢ for daf

be executed. A mode of REA e T gimply 1@
R! D , IS sty .
retrieval. | _ . ONLY, as the name lmplteé -




CBCS - ModebQWwaaper -1

i
: The diagnostic area size option specifies an integer value n, indicating the number of
conditions that can be held simultancously in the diagnostic area.
The isolation level option is specified using the statement [SOLATION LE VEL. where
the value for <isolation> can be READ UNCOMMITTED, READ COMMITTED,
REPEATABLE READ, or SERIALIZABLE: ’ ‘
the default tsolation level is SERIALIZABLE.
If a transaction exccutes at a lower isolation level than SERIALIZABLE, then the .
following three violations may occur:

i. Dirty read. ' ii. Nonrepeatable read. iii: Ph’mtoms
ii. Write ahead log protocol.

Write-ahead logging (WAL) protocol for a lecovery algorithm that requires both
UNDO and REDO: ‘
1. The before image of an item cannot be overwritten by its after image in the
database on disk until all UNDO-type log records for the updating transaction— up
to this point—have been force-written to disk.
2. The commit operation of.a transaction cannot be completed until all the REDO-
type and UN DO -type log records for that transaction have been force written to disk.

b. With a neat statc transition diagram, discuss the different states of a

transition. (8marks)

Ans.
Read, Write -

Begin H End

transaction ~. transaction i Commit -
——"——P//—(ctlve,————> qutmly L,ommltted D (_ Comrmlte\\\ ‘

Abort ' Abort

Falled ) : Tennmated)

° BEGIN TRANSACTION This marks the begmnuvT of transaction execution.
o READ or WRITE. These specify read or write operations on the database items

' that are executed as part of a transaction.

¢ END TRANSACTION. This specifies that READ and WRITE transaction

operations have ended and marks the end of transaction execution. At this point it

may be necessary to check whether the changes introduced by the transaction can
be permanently applied to the database (committed) or whether the transaction
has to be aborted because it violates serializability or for some other reason.

e COMMIT _ TRANSACTION. This signals a successfil end of the transaction so
that any changes (updates) executed by the transaction can be safely commltted
to the database and will not be undone.

e ROLLBACK (or ABORT). This signals that the transaction has ended
unsuccessfully, so that any changes or effects: that the transaction may -have

applied to the database must be undone. -

j. .suns+ar Exam Scanner, o . | - 15
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- on T,

'.llgurithms? '

) . Ia'l';: ) ‘
stamp order? e e, 4
which the {ransactions participate 1s serializab]e N (B"Iar

. 4 N - b
hedule pcrmiltcd has the transactions in order of , ! )

{ Timest

(0. a Explain Time
Ans. A schedule in
equivalent serial s¢
values. This is callec
Basic TO Algorithm:
conflicting operations v
(. Whenever a transac

amp Ordering (TO) e]”ime o
The concurrency control algorithm myst "
ate the timestamp ordering in the rOHOWing t\ec Wy
a write_item(X) operation, the goc;;:ases:&r

‘ Owingis

iol
tjon 7' issucs

checked: -
a. I read_TS(A) > TS(7) or if v
reject the operation. This shoulc
(imestamp greater than TS(7)—and |
already read or written the value of itel
violating the timestamp ordering.

b. If the condition in part (a) does not occur, then execute the W"ite_item(X) oy
' ' Peratioy

of T"and set w_rilc_TS(X) to TS(T).
2. Whenever a transaction 7 issues a read_item(X) operation, the followip :
¢ 1§

vrite_TS(X) > TS(T), then abort ang roll
| be done because some younger t"a“Sactiz:k ay
W

and hence after T in the timestamp orderiy ity

n X before T had a chance tq Write ,gy\h&‘

checked: ‘
a. If write_TS(X) > TS(T), then abort and roll back T and reject the operatigy Thig
should be done because some younger transaction with timestamp greater tha[;

TS(7)—and hence after T in the timestamp ordering—nhas already written the yal,

of item X before 7 had a chance to read X. :
b. If write_TS(X) < TS(T), then execute the read item(X) operation of T and

read_TS(X) to the larger of TS(7) and the current read_TS(X).
~Strict Timestamp Ordering (TO):

Thomas’s Write Rule: A modification of the basic TO algorithm, known &

Th.omns’s write rule, does not enforce conflict serializability, but it rejects fever

write operations by modifying the checks for the write_item(X) operation as follows:

LIt reac.l_TS(X) > TS(T), then abort and roll back T and reject the operation.

2. If write_TS(X) > TS(7), then do not execute the write operation but contin®

processing. This is because some transaction with timestamp greater than TS()-

and hence aﬂef T in the timestamp ordering—has already written the value of:

Thus, we must ignore the write_item(X) operation of 7 because it is already ouds

Endﬂobsolete. Notice that any conflict arising from this situation would be det
y case (1).

3. If neither the condition in part (1) nor the condition in part (2) occurs; then X

the write_item(X) operation of 7 and set write TS(X) to TS(D).
= b
nce

S
(Smafks)

b. Describe theshadoy i

’ adow paging recovery techni . ta
. . ec¢ ) SRpmu v Cun]S ¢
it not require a log? y technique. Under what cir N

Ans, This recov : + onme?
- " 'lsmult(;u:?r/ :ﬁhf‘!me does not require the use of a log ina single-user ﬁﬂvlronethoij
Sh; dow pagin : ironment, a log may be needed for the concurrency contr? l};e gk
paging considers the database to be made up of a number of eds J

g  Sunshar BT



pages (or disk blocks)}—say, n—fo, e
constructed, where the ith entry points
is kept in main memory if it is not toq
database pages on disk go through it

ransacti ins execnt:
When a transaction begins executing, he current directory—whose entries point

to the mosrtr l1ecelnt10r current database pages on disk—is copied into a shadow
. v - o rectarg | . 4 ¢

directory. 1he¢'s m(-ow d“wm'y Is then saved on disk while the current dirc. ~ry is

used by the transaction. = 0

During transaction exccution, the sl

covel}"purposes. A directory with » entries is
}0 the ith database page on disk. The directory
arge, and all references—reads or writes—to

adow directory is never modifie ’
write_item operation is performed, a new c(’);;ﬁ(l)(;‘l%]:n:’;(‘{’;;c:l“ Z(:ll?;'(lls.e\[\)/:f:l iz
created, but the old copy of that page is not overwritten. Instead :t‘hé l;(;\v pazc is
written else\\‘fhere—on some previously unused disk Block. The ,currcnt directory
entry is modified to point to the new disk block, whereas the shadow directory is
not modified and continues to point to the old unmodified disk block. Below Fig
illustrates tl.le concepts of shadow and current directories. For pages updéted by
the transaction, two versions are kept. The old version is referencedbby the shadow
directory and the new version by the current directory.

An examgle of shadow paging. .

?:}tr&fnt 'dife,ctcry Database disk Shadow direcéor}'
{after updating . Blocks (pages) {not updated)

pages 2, 5)

Pags 5 (old) -

Page 1 aal JI

Page 4
Pags 2 (old) - I
- Page 3 . - .

LS I R B

(o CE B S B R

Page & SO

[s2]
1

——| . Page 2 (n=w)

S Page B {new]

In a multiuser environment with concurrent transactions, logs and checkpoints must
be incorporated into the shadow paging technique:

17
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Fifth Semester B.IE. Degree E.\'aminatiun
CBCS - Model Question Paper.
DATABASE MANAGEMENT SYSTE)y,

Time: 3 hrs. , Ma
) 7 s oplert] J rcfs x.
k Note : Answer any FIVE full questions, selecting ONE ful( ffiestion frqy,, e "Mark& 0
) s

: le,
MODULE -1 - \

L.a. Explain the three level DBMS architecture, with a neat diagrap, Wi
need mappings between schema levels? , 03 oy,
Ans. This idea was first described by the ANSI/SPARC committee in |ate 19707 Tmarl“)
is to separate (i.e., insert layers of “insulation” between) user applicatmn‘saegua{
physical database. ‘ | nd he

e Internallevel: has an internal/physical schema that describes the phySiCalstg
structure of the database using a low-level data model. The interna schemg u::ge
physical data model and describes the complete details of data storage g acc:g
paths for the database. _ . :
* Conceptual level: has a conceptual schema describing the
the whole database for a community of users. It hides physical storage detafs
concentrating upon describing entities, data types, relation '

ships, user Operations
and constraints. It is described using either high-level or implementation dag
model. |

(logical) stryety, of

¢ External/view level: includes a number
each of which describes part of the datab

is interested in, hiding rest of database. It
implementation data model.

of external schemas (or user views)
ase that a particular category of uses
is described using either high-levelor

N\i’ End Users %
rd
External Level External Exiernal
’ View e View
: : =
External/Conceptual
Mapping

-~ : Ve
Conceptual Lever { Conceptual Schema |

Conceptualllmemm ﬂl
Mapping

. ) \
Inlernal Lavel

L Internal Schema ]

g5

Stored Database ueSI
q
. 0 a
The DBMS transform a request specified on an external schema mlt a0 ﬁmafo!
against the conceptual schema, and then into a request on the interna :

18 - \ . S,“"s“{@" E"AM e
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/T(;;;ng over the stored database. If the request is database retrieval, the data
extracted from the stored database must be reformatted to match the user’s external
view. The processes of transforming requests and results between levels are called

mappings-
what are the advantages and the disadvantages of DBMS? Explain? (08 marks)
ADS Advantages of DBMS:

Controlling Redundancy: Data redundancy (occurs in the “file proe. oing”
ach) leads to wasted storage space, duplication of effort (when multiple

appl'O
atum need to be updated), and a higher likelihood of the introduction of

c()piCS ofad

inconsistency.
" In the database approach, during database design the views of different user

roups are integrated. i.e each logical data details are stored in only one place in
(hie database .This is termed as data normalization, and it ensures consistency and
* saves storage space. In order to improve the performance of queries, it is necessary
to use controlled redundancy - _
A DBMS should provide the capability to automatically enforce the rule that no
inconsistencies are introduced when data is updated. \

o Restricting Unauthorized Access: A DBMS. provides a security and
quthorization subsystem, which is used for specifying restrictions on user
accounts. DBMS will enforce these restrictions automatically. Allow read-only
access (no updating), or access only to a subset of the data are some kinds of

restrictions. -
¢ Providing Persistent S
systems make it easier for complex runtime objects (e.g.
in secondary storage so as to survive beyond program termination and to be

torage for Program Objects: Object-oriented database
, lists, trees) to be saved

retrievable at a later time. . : .
e Providing Storage Structures for Efficient Query Processing: The DBMS

maintains indexes (typically in the form of trees and/or hash tables) that are

utilized to improve the execution time of queries and updates. (The choice of

which indexes to create and maintain is part of plysical database design and

tuning (see Chapter 16) and is the responsibility of the DBA.

The query processing and optimization module is responsible for choosing an

efficient query execution plan for each query submitted to the system.

¢ Providing Backup and Recovery: The subsystem having this responsibility
ensures that recovery is possible in the case of a system crash during execution of

one or more transactions.

Disadvantages of DBMS: o
» ADBMS is a complex piece of software, optimized for certain kinds of workloads

_and its performance may not be adequate for certain specialized application.
o The abstract view of the data presented by the DBMS does not match the

application’s needs and actually get in the way. _
¢ In most situations.calling for large scale data management, DBMS have become

i'
g

an indispensable tool.

19
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2. a.

Ans.

b. Write an ER diagram of ho

Ans.

20

_ Example: The color attribute of the car. The car can have two or th

: ! ‘
- ttributes that occur in
fferent types of attributes that oc the ER MOdeLW |

Explain the differe it v ‘ 3
corresponding nola‘tlm
Attributes are classified as: e
e Simple/Atomic VS. Compo o sed oF smalle |

osite attribute is one that 1s conip : " parts
b A'Lmtlt“',butes with independent meanings. Composite attributes .
asic attri

Example: The Address attribute of the EMPLOYEE entity ¢
" | ity, State, and Zip.
Street address, City, State, nd . .
ALn atomic attribute is indivisible or mdecomposabi_e,
e Single-valued vs. Multi-valued (or. set—valu'ed)1 iy
o e a single value for a particular entity is called ac o:
The attribute that have a singl i 2 Smgle_Value(i

attribute. : _

Example: Age is a single valued attribute of a person.

The attribute that have a number of values for a particular entity is ca||e dasy l
i ulf.

valued attribute. i

€€ Colors ¢
: m
e Stored vs. Derived : ' . . 0g),
A derived attribute is one whose value can be calculated from the Values of o
. val 3
attributes. _

Example: Age can be calculated from BirthDate.

A stored attribute is one from which a derived a

ttribute is calculate,
Example: BirthDate is a stored attribute from which age is calculateq.
® NULL Values: : )

A particular entity may not have an applicable value for an attribute,
Example: a College

_degrees attribute applies‘ only to people with college degrees

spital management system. Assume your ovi

entities (minimum 4), attributes ang relations, (08 mark)




IDlGP/

1]
addr Ape Name Qualification Employee Salar
' Sex
Data = : . Experience ~ry
admitted Patient attends :
1D
Doctor
: ’ : ISA
Sitled » X
7 N for \ s
4 Visiting] | Permanent | | Trainee

e
| Treatment |

[

Equipment

nurse

Medicine

Module-2

3.a. Explain the characteristics of relations? ‘ , (08 marks)
Ans. Ordering of Tuples: A relation is a set of tuples; hence thele IS no onden associated
with them.

When-a relation is depicted as a table, the tuples are necessarily listed in some order, of

course, but you should attach no significance to that o.rder. . L
when tuples are represented on a storage device, they must be organized in some.
fashion, and it may be advantageous, from a performance standpoint, to organize
them in a way that depends upon their content.
Ordering of Attributes: A tuple is best viewed as a mapping from its attributes to
- the corresponding values. Hence, the order in whlch the attributes are listed in a table
is irrelevant, :
Values of Attributes: For a relation to be in First No; mal Form, each of its attribute
domains must consist of atomic values. : ,
Much of the theory underlying the relational model was based upon thls assumption..
The Null value: used for don t know, not applicable.
Interpretation of a Relation: Each relation can be viewed as a predicate and each

_!"'I'a;r Eﬂf(a;’a Scanner - | o | . W 21



V Senv (CSE / ISE) tion for which 1
. olation can be viewed as an assem(?n orwhich that e iCate N

tuple in that l.c|.ll.1011 ‘l' values in it. In other w01'ds, each tuple reprega, . - 8t
+ for the Com.l”m}[.l.OI:l?)lc listed means: There exists a student hay;,
E‘.w.l:]-p:s: ,1"1: 2;; 3{)5-61-2435, having ﬂgf‘ 19, etc. P |
ayer, m\m? 1d assumption states that the only true facts abouyt the m: .
,Il‘h..- closed \\::J:l |‘::vkwlmlc\'°'h tuples currently populate the database'

those represe A

iled explanation of key ¢ .

b. What is constraint? Give the detailed th)(} " ‘fuloll oY LOnstr"lnts.(()él'n

o NS GO : categorized as follows: 2
Ans. Constraints on databases can be categorized ¢ tuples in a relag Hy
. e inherent model-based: Example: no-two tup a relation ¢yp be ¢
scause a relation is a set of tuples) S
(because a relatior _ ' ‘
e schema-based: can be expressed using DDL,.thlS kind Is,”the focus o S
e application-based: are specific to the “business rules” of the Minjyge s O

. - d enf: vt o W()rldand
typically difficult or impossible to express and enforce withjy the dagg h

Sa
18 Namg

uplicatq

fa
Hence, it is left to application programs to enforce. ol
: 1 ?q G .
Key Constraints: A relation is a set of tuples, and each tuple’s ldentlty”-

: IS glV
Ples in g e,

by the values of its attributes. Hence, it makes no sense for two ty
to be identical. That is, no two tuples may have the same combip
their attributes.

Usually the miniworld dictates that there be subsets of attrib
tuples may have the same combination of values. Such a set
superkey of its relation. From the fact that no two tuples can be identical, jt follows
that the set of all attributes of a relation constitutes a superkey of that relation. ‘.
A key is a minimal superkey, i.e., a superkey such that, if we were to remove anyof |
its attributes, the resulting set of attributes fails to be a superkey.

Example: The faculty member is uniquely identified by Narme and Address and also
by Name and Department, but by no single one of the three attributes mentioned.
Then { Name, Address, Department } is a (non-minimal) superkey and each of{
Name, Address } and { Name, Department } is a key (i.e., minimal superkey).

“OR

4. a. Write the SQL Querics for the following database séhema (8 mard
STUDENT (USN, NAME, BRANCH, PERCENTAGE
FACULTY (FID FNAME, DEPT nrer - )

—

ALULTY (F L1 ol 8 uanNATION, SALARY)
COUKSE (CID, CNAME, FID) '
ENROLL (CIp, USN, GRADL)

i Retrieve the name of all

L Re L students enpg
ii. List all the department havin

utes for which p, twg
of attributes i calleds

Hed for the course ‘cs-54’

. ove ™
10000 , § AN average salary of the faculties b0 7-
iii. List the nameg fthe ~ ' A3 “gf- ;
grade. of the students enrolled for the course ‘cs-54’ and ha‘"

A :}Ssi?éN:gEL om  STUDENT, ENROLL,COURSE -where ST
- USN ang COURSECIp - ’ENROLL CID and
CNAME="Cs-54’ _ ROLL.

22
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.« Gelect DEPARTMENT from FACULT e
! PARTMENT Y where avg(SALARY) > 10000 group by
i, Select NQILVIE (?EE STUDENT,ENROLL.COURSE where STUDENT.USN =
ENROLL.USN an ROLL..CID=COURSE.CID And COURSE.CNAME = ‘CS-

‘ 51" and ENROLL.GRADE = ‘B™

i ) Explain how the group by clause works. What is the difference be
- b SHERE and HAVING clause? tat s the difference ";;‘,;";,‘;jrﬂ;‘;

on can be applied to subgroups in a relation, where the subgroups

Aggregate functi

P Ans :
! are based on some attribute values.
3 The rclatiOI.l is partitioned into non-overlapping subsets (or groups) of tuples. Each
L grouP.COHSISt.S of the tuples that have the same value of some attributes called the
4 grouping attributes.
SQL has a GROUP BY clause for this function. It specifies the grouping attributes,

which can also be used with SELECT clause. ,
Example: For each department, retrieve the department number, the number of

employees in the department and their average salary.
SELECT Dno, COUNT (*),AVG (salary)
FROM EMPLOYEE
GROUP BY  Dno; '
Difference between WHERE and HAVING clause
WHERE CLAUSE
Where clause can be used other than

select statement also. |
9 Where clause applies to each and single

HAVING CLAUSE

1. Having is used only with the select
statement. :
2. Having clause applies to summarize r
3. [n Having clause, the completed data is

FOW. .
3. In where clauses, the data is fetched from | fetched firstly and then separated according

OWS

to condition.

memory according to condition.
4, Where clause is used before GROUP BY | 4. Having clause is used to improve
clause. , condition on GROUP function and is used | .
after GROUP BY clause in'the query. ;
Module-3 -

¢ dropped?
(08 marks)

he other tables can be base

5, 2. What is a view? Explain how to create the view and how view can' b
What problems are associated with updating views?

Ans. Aview is a single table that is derived from other tables. T
lubles or previously defined views.
In SQL, the command to specify a
(virtual) table name (or view name),

‘the contents of the view.
CREATE VIEW DEPT_INFO(Dept_name, No_of_emps, Total_sal)

AS SELECT Dname, COUNT (*), SUM (Salary)
FROM DEPARTMENT, EM PLOYEE

view is CREATE VIEW. The view is given a
1 list of attribute names, and a query to specify

‘ ar Exam Scanner 23
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Ans.

-a.

24

- Explain the rules for flealing with NULL values in SQL?

~person who has no college degrees because it does not apply to that person.

WHERE Dnumber=Dno

GROUP BY Dname; _ _ )
The DROP VIEW command is used to dispose the view.

For example, to get rid of the view VI, we can use the SQL, Statemg,, -
VIA: DROP VIEW WORKS_ONI; o ny
Updating of views is complicated and can be afnblguous. An Update gy, , .
on a single table without any aggregate f{u_zcitons can be mappg to ap oy
underlying base table under certain condltlgns.
If the view involves joins, an update operatlon_ may be Mapped tq upda
on the underlying base relations in multiple ways. Hence, it j often 11(()te ODeraﬁn
the DBMS to determine which of the updates is intended, 08gj
Example: Consider the WORKS_ONI view, and suppose that the COMmgy
the PNAME attribute of ‘John Smith’ is issued from “Productx’ ¢ « PFOduc:%?pdat‘
' : ‘n]is

SS]bIe fﬁr ‘

view update is shown below:
UPDATEWORKS ONI]

SET Pname = ‘ProductY’ o
WHERE Lname='Smith’ AND Fname="*John’
AND Pname=‘Product)_(,’ ;

i - (08 Marly)
NULL is used to represent a missing value. '

There are three different interpretations

® value unknown (exists but is not known) _

® value not available (exists but is purposely withheld)

® value not applicable (the attribute is undefined for this tuple).
o Consider the following examples, :

1. Unknown value. A person’s date of birth is not known, so it is representedty |
NULL in the database. ;
2. Unavailable or withheld value. A person has a home phone but does not wanti |
to be listed, so it is withheld and represented as NULL in the database.

3. Not applicable attribute. A attribute LastCollegeDegree would be NULLfort

SQL uses a three-valued logic with values TRUE, FALSE, and UNKNOWN it

N
of the standard two-valued (Boolean) logic with values TRUE or FALSE IFI |
necessary to define the results of

. . log\¢
X ree-valued logical expressions when the 108
connectives AND, OR, and NOT ,

are used.

| OR "
2
Explain the Stored Procedures? : . ' (08 m :

: ut

i roCed
Stored procedt_xres are beneficial for software engineering. Once a stored P e
is registered with the databage

¢
server, different users can re-use the stor ed P gocic’ !
eliminating duplication of efforts in writing SQL queries ‘or application :
making code maintenance easy. | ' :
Creating a Simple Stored Procedure

Sunstar E"Mt
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/CE.E—,;’; E PROCEDURE Addlnventory (
N book_isbn CHAR(IO), '
IN addedQty INTEGER)
r UPDATE Books
SET
WHERE :
qty__in__stock = qtyjn_stock + addedQty
bookjsbn = isbn
gtored procedures can also have parameters. These parameters have one of three
different modes: IN, OUT, or INOUT.
[N parameters are arguments to” the stored procedure. OUT parameters are returned
from the stored procedure; it assigns values to all OUT parameters that the user can
process. [NOUT parameters combine the properties of IN and OUT parameters.
They contain valuesto be passed to the stored procedures, and the stored procedure can
set their values as return values. Stored procedures enforce strict type conformance:
If a parameter is of type INTEGER, it cannot be called with an argument of type
VARCHAR.
Calling Stored Procedures from JDBC
Stored procedures from JDBC s called using the CallableStatment class.
CallableStatement is a subclass of PreparedStatement and provides the same
functionality. '
A stored procedure contain multiple SQL staternents or a series of SQL statements-
thus, the result could be many different ResultSet objects. We illustrate the case
~ when the stored procedure result is a single ResultSet.
CallableStatement cstmt=
COIll. prepareCall(** {call ShowNumberOfOrders}™);
ResultSet rs = cstmt.executeQueryO
while (rs.next())

Calling Stored Procedures from SQLJ _
The stored procedure ‘ShowNumberOfOrders’ is called as follows using SQLJ:

/ | create the cursor class
#sql Iterator Customerlnfo(int cid, String cname, int count);
/ 1 create the cursor
CustomerInfo customerinfo;

-/ / call the stored procedure
#sql customerinfo = {CALL ShowNumberOfOrders};
while (customerinfo.nextO) {
System.out.println(customerinfo.cid() ot A
customerinfo.count(}) ; :

}

- b. Explain the Common Gateway Interface and Servlets? (08 marks)

* Ans. Common Gateway Interface ‘
The Commmon Gateway Interface connects HTML forms with application programs.

~

e 2
An-
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cerver side. We do not sy = | ol e
::.:l:llch;:i);)‘lil\;niun programs (0 gel arguments from the My, for, ‘SL hh,nr
CGl seript, written in Perl.

#1/ust/bin/perl

use CGL:

### part 1

Sdataln = new CGL:

Sdataln-1.headerO: ‘

SauthorName = $dnlnln-l,pm‘um(‘uuth()rNumc );

JUE wart D

;fiztp(alllt&‘—l-l'l‘l\‘lL><'l‘l'l‘l,li>f\rgumcnt passing test</TITLE> 1)
print (11 The user passed the following argument: 11) ; :
print (11 authorName: *, $authorName);

##4 part 3

print (“<VHTML>"),

exit;

Perl is an interpreted language that is often used for CGl scripting and many by
libraries, called modules, provide high-level interfaces to the CGl protocg|,

The CGI module is a convenient collection of functions for creating CGl scripts,
Java servlets

Sy

. \ T ‘) NS § U

: ol that ‘lcﬁllk‘ﬁ how mgllulul(.\ from forms are passed (19) m"gg %
24 g W ¢ 1o : WIiTh 1 W 2 ¥ 1

It is a protoc o0 nto the details ol the actual CGl Protogg| in “m“""h,

‘! ﬂn]l
)IQ
f

Java servlets are pieces of Java code that run on the middle tier, in either webservers
or application servers. There are special conventions on how to read the input fro
the user request and how to write output generated by the servlet. Servlets are fruly
platform-independent, and so they have become very popular with Web developers. |
All servlets must implement the Servlet interface. In most cases, servlets extend e
specific HttpServlet class for servers that communicate with clients via HTTP. The
HittpServlet class provides methods such as doGet and doPost to receive argumens
from HTML forms, and it sends its output back to the client via HTTP. Servlés |
that cc.)mmunicate through other protocols (such as ftp) need to’extend the class |
GenericServlet,

Servlets usually handle re the
: ally h quests from HTML forms : qintain state between
client and the server. : forms and maintain s

Module-4

DFﬁne and explain the first, secong
First Normal Form (INF)

rks)
and third normal forms (08 o
First norm o

al form is now consid
It states that the domains of gt

values and that the valye of a
domain of that attribute, pry

fatiof =
isib[ﬁ)

fered to be part of the formal definition Ofar,e
tributes must include only atomic (simple; intl i
ny attribute in a tuple must be a single Valf,le. fromake.."
a separate table for each get Cft o ule: “Eliminate Repeating Groups LZ" kel
Formal Definition: A re[qf; Ot related attributes, and give each table a pri” fy

_ ~Arelation is i fipgt normal form (1§F) if and only ifa"qnde‘

=
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deomains contain atomic values only.

gecond Normal Form (2NF)

gecond nor mal form 15 based on the concept of fully functional dependency.

A functional X—> Y is a fully functional dependency is removal of any attribute A
from X means that the dependency does not hold any more. A relation schema is in
oNF if every nonprime f‘ul'ibllle in relation is fully functionally dependent on the
primary key O{j o rel_m'on-“ also can be restated as: a relation schema is in 2NF
if every nonprime attribute in relation is not partially dependent on any kcy of the
relation. ‘ '

practical Rule: “Eliminate Redundant Data,” i.e., if an attribute dépends on only part
of a multi valued key, remove it to a separate table, =~

Formal Definition: A relation is in second normal form (2NF) if and only if it is in
INF and every non key attribute is fully dependent on the primary key.

Third Normal Form (3NF) Third normal form is based on the concept of transitive
dependency. A functional dependency X—>Y ina relation is a transitive dependency
if there is a set of attributes Z that is not a subset of any key of the relation, and
both X —>Z and Z —>Y hold. In other words, a relation is in 3NF if, whenever a
functional dependency X —> A holds in the relation, either (a) X is a super key of
the relation, or (b) A is a prime attribute of the relation. Practical Rule: “Eliminate
Columns not Dependent on Key,” i.e., if attributes do not contribute to a description
of a key, remove them to a separate table.

Formal Definition: A relation is in third normal form (3NF) if and only if it is in 2NF
and every non key attribute is non transitively dependent on the primary key.

b. What is a functional dependency? Explain? = ‘ ' (08 'murks)
A functional dependency (FD) is a constraint between two sets of attributes from

Ans.

the database.”

It is denoted by X —>Y

“Y is functionally dependent on X”. X is called the left-hand side of the FD. Y is
 called the right-hand side of the FD. 4

A functional dependency is a property of the semantics or meaning of the attributes,

ie, a property of the relation schema. They must hold on all relation states

(extensions) of R. Relation extensions r(R). _ ’ ,

AFD X—> Y is a full functional dependency if removal of any attribute from X

means that the debendency does not hold any more; otherwise, it is a partial functional -

dependency. Examples:
I.SSN ENAME |
'2.PNUMBER {PNAME, PLOCATION}
3. {SSN, PNUMBER} HOURS | |
FD is property of the relation schema R, not of a particular relation state/instance
Let R be a relation schema, where X R and Y R t1, t2 r, t1[X] = t2[X] t1[Y] = t2[Y]

The FD X Y holds on R if and only if for all possible relations r(R), whenever two

tuples of ¢ agree on the attributes of X, they also agree on the attributes of Y.

+“' Exam Scanner ' 2ot : 27
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al dependency” w

8.

e X Y canalso be read as S limplication”
e the double arrow denotes “logicd R
a. Explain the following 2D i key Nopmal Form
i i adencies i) Don uk
i) Inclusion dcpuululuu : | X
i : ned in order to form My,
Ans. i. Inclusion dependencics were defi alize twq type:ks)
. i

s “function

arrow denote :
) « v determines Y

e the single

interrelational constraints: o _ .
e The foreign key (or referential integrity) constraint cannot be SPecifeg
a

functional or multivalued dependency because it re!ates attributes acrogg Felaiy
e The constraint between two relations that represent class/subclass ye| g
also has no formal definition in terms of the functional,multivalyeq_

dependencies.
An inclusion dependency R

alld join

X < S.Y between two sets of attributes— x of el
dliog

schema R, and Y of relation schema S—specifies the constraint that, at any Specif
time when r is a relation state of R and s a relation state of S i
- ii. Domain-key normal form (DKNF) is to specify the “ultimate normal forp? tha

" takes into account all possible types of dependencies and constraints.
A relation is said to be in DKNF if all constraints and dependencies that should holg

on the relation can be enforced simply by enforcing the domain constraints and key
constraints on the relation. ' e
b. What is the dependency preservation property for decomposition?bwlhy is i

important? (08 marks)

Ans. It would be useful if each functional dependency X—Y specified in F either appeared

28

directly in one of the relation schemas Ri in the decomposition D or could be inferred
from .tl‘le dependencies that appear in some Ri. This is the depe}zdezzcy preservation
condition. - : :
The depe_ndencies should be preserved because each dependency in F repre
a C(?ll§tralrlt on .the database. If one of the dependencies is not représented in some
g]du./lduallrelatlo_n R.i 9f the decomposition, This constraints cannot be enforced Y
.ealmg w1th_ an individual relation. Multiple relations have to be ‘oined so &1
;ncflude all attributes involved in that dependency J
ntlcli?\/lnl((i):l:le::l?t??(] ”-‘a; the exact dependencies specified in F” appear ther
dependencies that lS Ti e de?on}p_ositiOn D. It is sufficient that the union®
D Euitn G ;0 don the individual relations in D be equivalent t0 F-_ ol
by nRi(F) where Ri set of dependencies F on R, the projection of F on R, e? that
i A bt i XI kl)sYa subset of R, is the set of dependencies X—Y in I 5 1gach ]
rolation Sehimg Rith t]aredall contai.n.e,d in Ri. Hence, the projection © 'onies i}
F+, the closure of F suwi ﬁCOmposu}oll D is the set of functional <P G fi
Decomposition D = Rlc 1}§2at all their left- and right-hand-side atribu® 4 res 4
to F if the union of t;le rOiac, Rm} of s dependency-preserﬁﬂg . ¢
projections of F on each Ri in D is equivaleﬂt 10 2288

sents

mselves

. Sunstar E" :
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((nR!] (N (W{e”’(ﬁ)))Jf = F+,

If a dccon-u')osm?n is not dependency-preserving, some dependency is lost it
.decomp_os!tfon. To check that a lost dependency holds, two or more relations in the
Jecomposition n}uSl be joined to get a relation that includes all left and right-hand-
side attributes of the lost dependency, and then check that the dependency holds on
the result of the JOIN.

1 the

Module-5

Briefly discuss different type of locks used in concurrency control. (08 marKks)

9, &
AnS-'

Binary Locks. ,
A binary lock have two states or values: locked and unlocked (or | and 0).

A distinct lock is associated with each database item X. If the value of the lock on X
is 1, item X cannot be accessed by a database operation that requests the item. If the
value of the lock on X is 0, the item can be accessed when requested, and the lock |

anged to 1.It includes two operations, lock_item and unlock_item. .

value is ch
action must obey the

If the simple binary locking scheme is used, every trans

following rules:
1. A transaction T must issue the operation lock_item(X) before any read_item(X) or

write_item(X) operations are performed in T.
7. A transaction Tmust issue the operation unlock_item(X) after al

and write_item(X) operations are completéd in T.
3. A transaction T will not issue a lock_item(X) oper

| read_item(X)

ation if it already holds the lock

on item X.1
4. A transaction T will not issue an unlock_item(X) oper
the lock on item X. '
shared/exclusive:

~ Shared/exclusive or re

write_lock(X), and unlock(X).
» Alock associated with an item X, LOCK(X).

A read-locked item is also called share-loc
allowed to read the item.
write-locked item is called exclusive-
holds the lock on the item.

When the shared/exclusive locking sc¢
following rules:

1. A transaction T must issue the operation re
any read_item(X) operation is performed in T.
2. A transaction T must issue the operation write_lock
operation is performed in T. ’
3. A transaction T must issue the opera

write_item(X) operations are completed in T.3 : ,
4. A transaction T will not issuc a read_lock(X) operation if it already holds a read

(shared) lock or a write (exclusive) lock on item X. This rule may be relaxed, as we

discuss shortly.

';'1.§?"‘5+M' Exam Scanner

ation unless it already holds

ad/write locks have three locking operations:~read_lock(X),

ked because other transactions are
locked Because a single transaction eﬁclusively
heme is used, the system must enforce t.he
ad_lock(-X) or write_lock(X) before
(X) before any write_item(X)

tion unlock(X) after all read_item(X) and

29
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vill not issuc & write_lock(X) opcr.atiou if it alreaq ,
n item X. This rule ma Oldg N\
, Y alSQ be A

¢

5. A transaction TH

xclusive) lock o

(shared) lock or write (¢ relaxed w
i (iceneg § ]y, . . )
;\.L’ \dluls;lll:l:l‘o(:: ('{‘)will not issue an un[c‘)lu"k(?(i)t :[-i:]e;?llon unless it ajre, g o )
(shared) lock or a write (exclusive) lock ot . : ‘ Sarﬁad
b. Explain the type of failures? Why rccovcll'y[;!;'3 lﬁ;"?‘ ’ ‘ | 0.
Ans. Whenever a transaction 18 subm_llled 9 o=l Or execution, s "'arl“)
responsible for making sure that cn!lcr . - " YStem.“
(1) all the operations in the transaction are completed successfully 44 ther |
recorded permanently in the database, or | . effq n
(2) the transaction has no effect whatsoever on tl_le database o on 4
transactions. _ Y ot
The DBMS must not permit some operations of a transagtion. T10 be appl
database while other operations of T"are not. This may happen if 5 transaqe'd to ‘
after executing some of its operations but before executing all of thep, 100 fy
Types of Failures _ ~ . g
1. A computer failure (system crash): A hardware, software, o network g
o

occurs in the computer system during transaction execution. Hardwa
usually media failures—for example, main memory. failure. -
2. A transaction or system error: Some operation in the transactiop may cause it
fail, such as integer overflow or division by zero. Transaction failure may also occ;
because of erroneous parameter values or because of a logical programming emy. |
In addition, the user may interrupt the transaction during its execution. i
3 Loca.l errors or exception conditions detected by the transaction: During
transaction execution, certain conditions may occur that necessitate cancellationaf
the transaction. For example, data for the transaction may not be found. Notice

~ an exception condition , such as insufficient account balance in a banking databas, |
May cause a transaction, such as a fund withdrawal, to be canceled. This exception |

sho oUram : ) v g )
. fal'llld be programmed in the transaction-itself, and hence would not be considert
ilure. : :

4. Concurrency ol enf ey '
v urrency conflol enforecement: The concurrency control method may decl
0 abort the transaction, to

e Beyersl 10 be restarted later, because it violates serializabilly*
S DL § .lena transactions are in a state of deadlock '
. Disk failure: isle ‘ )
l . Some digk blocks may lose their data because of a read
malfunction or | S ’

ecau isk r i
i ' :sc of a disk read/write head crash. This may happer
.Operation of the transaction ‘

6. Physical probley ' e
‘ blems ; atactr . - : oble®
and Ccatastrophes: This refers to an endless list of P i1iog

that includes power o .
disks or tapes Ey\:ilstoll{ mlzconditio"i“g failure, fire, theft, sabotage: ovel , .
ake, and mounting of 4 wrong tape by the operatot ,

| OR
10. a.Explain the ‘ _ o :
i Gl'.vpe e Problems thatcap occur wh tibns are
. Xample, , €n concurrent transactifrss d

- Ans,’ Thle Lost Update PrOblem
30 g

re Cl‘ashes e |
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This problem occurs when twq transactions that

pave their operations interleaved i 4 way th "
. - g4 al \J )

item incorrect. Suppose that {ransactiong T|

ame time, and suppose t i
thB-S‘_ fae; and § ppose that thej; operations are interleave
of item X 1s Incorrect, because T2 re rleaved then the final value

ads the valye —_— -
e oS and hence the updated value resul 'lllic of X before T| changes it in the
. ———— e resulting from T

1 access the same database items
qadmakes the value of some database
and T2 are submitted at approximately

(@) T, is lost.
e h
\

read_item(X): . Some problams that aeeur vihen concurrent

XomX=N: : @xecution is uncontrolled, (a) The lust update
read_item(X), {C')O?"*fm (6) The temparary updats protiem.
Xo— =8 e Incorrect surnmary problem,

Timo | | writo_item(X): V=X, .

read_item(Y); ;
write_item(X); - !tem Xhas an incorrect value because

Y viN its update by T, is lost (overwritten).

| Y write_item(Y}; .
(b) T T,

read_item({X};

X=X-N,

write_item(X};

Time read_item(X);
X=X+ M
write_item(X); F
. ' Transaction T, fails and must change
read_item(Y); — thevalue of X back to its old value;
' ) _ meanwhife T, has read the temporary

. incorrect vale of X,

The Temporary Update (or Dirty Read) Problem.
This problem occurs when one transaction updates a database item and then the
transaction fails for some reason. The updated item is accessed by another transaction
before it is changed back to its original value. Above figure (b) shows an example
‘where T1 updates item X and then fails before completion, so the system must
change X back to its original value. Before it can do so, however, transaction T2
reads the “temporary” value of X, which will not be recorded permanently in the
database because of the failure of T1. The value of item X that is read by T2 is called
dirty data, because it has been created by a transaction that has not completed and
committed yet; hence, this problem is also known as the dirty read problemn.
- The Incorrect Summary Problem. ' ,
If one transaction is calculating an aggregate summary function on a number of
records while other transactions are updating some of these records, the aggregate
ate some values before they-are updated and others after they are
updated. For example, suppose that a transaction T3 is calculating the tot_al number
of reservations on all the flights; meanwhile, transaction T1 is executing. If the

interleaving of operations shown in Figure () occurs, the result of T3 will be off by

an amount N because T3 reads the value of X affer N seats have been subtracted from

it but reads the value of ¥ before those N seats have been added to it. -

function may calcul

31
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- Write a note on check pointing.

(© o

sum = 0}
read_item(A);
aum = sum + A,

read_item(X);
X=X=-N:

write_item(X), road_item(X);

sum = sum + X
read_item(Y);
sum =sum+ Y,

Tyreads X atter ty i Subtracy |
~—— Ybelore Misg added: 4 Wro}; ' 4t
is the result (off by N), f uummap,
read_item(Y);
Y= Y+ N;
writa_item(Y); -

-~

Another problem that may occur is called unrepeatable read, where atr

Tte H Y . ansac v
T'reads an item twice and the item is changed by another transaction 7~ elW&enulqn
two reads. Hence, T'receives different values for its two reads of (e same jte, Th't
. - Thig

may occur, for example, if during an airline.reservation transaction, 4
inquiring about seat availability on several flights. When the customer (
particular flight, the transaction then reads the number of seats on that f]
time before completing the reservation.

Ustomg is
ghtasecoyg |

(04 marksj
A check point is a record written into the log periodically at that point when e

system writes out to the database on disk all DBMS buffers that have been modifeg
The recovery manager of DBMS decides at what intervals to take a check point,
The interval could be measure in time-say every m minutes or in the number t of

committed transactions since the last check point, where the values of m or tae
system parameters. '

Taking a check point consists of the following actions
I. Suspend execution of transaction temporarily. , .
2. Force right all main memory buffers that have been modified to disk.

3. Write a [check point] record to the log and force- write the log to disk.
4, Resume executing transactions,
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; Note : Answer any FIVE full questions, selecting ONE full question from each module. Yy,

MODULE - 1
i priefly explain the history of database application? B ' (08 marks)
A.nS- garly Database Applications: The Hierarchical and Network Models were introduced

i mid 1960s and dominated during the seventies.

A bulk of the worldwide database processing still occurs using these models.

These database systems were implemented on large and expensive mainframe computers.
The main drawbacks of early database systems were the intermixing of conceptual
relationships with the physical storage and placement of records on disk. And these systems
did not provide sufficient data abstraction and program-data independence capabilities.

o Relational Model based Systems: : _ L -
Relational model was originally introduced in 1970, was heavily researched and
experimented Relational model with in IBM Research and several universities.
Relational model separated the physical storage of data from its conceptual representation
and also provide a mathematical foundation for data representation and querying.

The relational data model also introduced high-level query languages that provided an

alternative to programming language interfaces,

e Object-oriented and emerging applications:
Object-Oriented Database Management Systems (OODBMSs) were introduced in late

© 1980s and early 1990s to cater to the need of complex data processing in CAD and
other applications. Many relational DBMSs have incorporated object database concepts,
leading to a new category called object-relational DBMSs (ORDBMSs)
Mainly used in specialized applications such as engineering design, multimedia

publishing; and manufacturing systéms.
e Extended relational systems add further cap
XML, and other data types) .
Relational DBMS Products emerged in the 1980s
e Interchanging Data on the Web for E-Commerce Using XML '
Data on the Web and E-commerce Applications: ' K
o Web contains data in HTML (Hypertext markup language) with links among pages.
e This has given rise to a new set of applications and E-commerce is using new -
. standards like XML (eXtended Markup Language). 4
E? _ e Script programming languages such as PHP and JavaScript allow generation of
E - dynamic Web pages that are partially generated from a database. '
® Extending Database Capabilities for New Applications
New functionality is being added to DBMSs in the following areas:

~ ® Scientific Applications

abilities (e.g. for multimedia data;

i?msf“"_EngSmMQ ' , ' : - k B 33
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XML (eXtensible Markup Language) , w
Image Storage and Management . g

Audio and Video data manageme.nt

Data Warehousing and Data Mining

Spatial data management

Time Series and Historical Data Management

The above gives rise to new research ana.? development in incorPOratin
types. complex data structures, new operations and storage anq in dexing : Ew i,
database systems. chemes ,
e Also allow database updates through Web pages.

b. Define database? Explain the implicit properties of database? ©
Ans. The term database refers to any collection of related data. According to ET “‘arks)
Navathe, database is not only a collection of related data, but 3 database Mgt Easri&
following properties: , Ve thy
e It represents some aspect of the real world, called the miniworlq,
miniworld are reflected in the database. For example, a UNIVERS
concerned with students, courses, course sections, grades, and course Prerequisite
e It isa logically coherent collection of data, to which some meaning can be aﬁach:;i |
e It has a purpose: there is an intended group of users and SOme precongejyyg
applications that the users are interested in employing. ‘ |

Change

S 10 thy
Ty Miniwyy

c¢. Explain the different categories of data models
Ans. A data model is an abstract, self-contained, logipal definition of the object
and so forth, which together constitute the abstract machine with which usgrs interat,
i. High-level/conceptual: provides a view close to the way users would perceive data
uses concepts such as |
® entity: real-world object or concept (e.g,, student, employee, course, department, ever)
e attribute: some property of interest describing an entity (e.g., height, age, color)
® relationship: an interaction among entities (e.g., works-on relationship betweenan |
employee and a project) . _

ii. Representational/implementation: It is the intermediate level of abstractness. I
provide concepts that can be easily understood by end users but that are not 10 far

removed from the way data is organized in computer storage.
. Example is.relational data model. Also called as record-based model. h
iii. Low-level/physical: This level describes how data is stored in computer syste™ %
as record formats, orderings of records, access paths.

A | e
An access path is a structure that makes the- search for particular databaself
efficient.

(04 marky)
S, operators,

cords

OR | arks)
2. a. Define -y '(081“ J

. . : . © e inst
Ans. i Entity .type: An entity type serves as g template for a collection of entity 1" «
all of which are described by the same collectioq | xish

X e . * . . thate '.
ii. Entity set: An entity set is the collection of all entities of d partlcular gype 5 2
in a database, at some moment.in time.

34 : - . Sunstar E"‘M
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/l;n:pfshot The data in the database gat

Jatabase, Or @ snapshot. It is also calleq the

- the d'ltabaS(«
y, Participation Constraints: The p
ll

existence of an entity depends on its bej

a particular time is called the state of the
current set of occurrences or instances in

articipation constraint specifies whether the
Ing related to another entity via the relationship

type- |
b. pESIGN an ER-diagram for the movie database considering the following
reqll" -ements: (08 marks)

a. Each movie is identificd by its title and year of release, it has length in minutes
and can have zero of more quotes, languages.

| b. production companies are identified by name, they have ‘!ddrcss and each
" p! roduction company can produce one or more movies.

¢. Actors are identified by name and date of birth, they can act in one or more
movies and each actor has a role in a movie

d. Dircctor is identified by Name, Dssn, dob, sex, address.
Ans.

Name

assn

s8N F@

= director

dm \
e
Iilm genre

;.’“"""Exmsqpmu e g 36.
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4. a,

Ans.
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‘Insert command

and Attribute Defy
< eS

i ; Deg;
cified if NULL is not permitted for a pary; 08 mﬁﬁ&d |
> 1 d particy| g
es that are part of the primary ke ar gy, )
alues are required not t0 be NU{,me i “ﬂr:t

Briefly explain how Attribute Constraints

Jt NOT NULL is spe :
ecified for (he attribu

other attributes whose Vv

Constrait
It is implicitly SP
specified for any
Example: _
Dnumber INT NOT NULL CHECK (Dnumber > 0 AND Dnumber <21y,
A default value for an attribute can be speciﬁed by appending the CI;I. ’ '
bute definition. The default value is included in a 'S¢ DERy,
| ny new typ), 1

<value> to an attri
ovided for that attribute. iy

explicit value is not pr
TE TABLE EMPLOYEE

«(...,Dno [NT NOT NULL DEFAULT L,.....)
If no default clause is specified, the default “default value” is NULL for attij
' C1Dutes gy,
t

do not have the NOT NULL constraint. Another type of constraint can restrj
rIct attrip
e

or domain values using the CHECK clause.
The CHECK clause can also be used in conjunction with the CREATE DOMAIN
. ' Statemen;

Example:
CREATE DOMAIN D_NUM AS INTEGER CHECK (D-NUM>0 AND D NuMm
- =M<l

xplain the SELECT and I ROJECT operations in relational algebra with examp|

. , . ' Admpe,

The SELECT operation is used to (08 marks

_ ¢ choose a subset of the tupl o
i - es fr :

zz:!s?es a SC!CL.H‘OII condition. The SELECT operation keeps onllfonl1 -

l isfy a qualifying condition, Y y those tuples that

n general, the SELECT operation i ( '

. ! sd

<selection condition>(R) EgiEaity ‘

where the symbol ° (sig : : :

condition is):'lrI]B(?(ilézfslg)?;?Z;:' used to fie'note the SELECT operator and the se:lect[on

Example: ion (condition) specified on the attributes of relationR

°(Dno=4 AND Salar .

The PROJECT operation selects c(ert:(i) g Sﬂlary>30000)(EMPLOYEE)

columnis. : ain columns from the table and discards th

The general form
: of the P .
eatiribute lis(R) ROIJECT operation is
where IT (pi) is t .
pi) is the symbol used to represent the PROJECT operation
I'd ,

“list> is the desi
sired sublj g
Exariple: list of attributes from the attributes of relation R

MSex, Salary(EMPLOYEE)

¢ other

and attribut?

r ] 1 | O ‘
Explain with example in SQL . .

i. Insert comm ii '
and ii, Delete command iij. U d
-Up ate command

L

The Insert operati
. \" H A
inserted into areléltionpR Ides a list of attribute values for a new tuple / tht 5

Sunstar Geatt &
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gxample:

"1 < Cecilia, ‘', ‘Kolonsky’, ‘677678989", *[960-04-05", *6357 Windy Lane, Katy,

15
0™ 18000, NULL, 4> into EMPLOYEE.

X
pelete com mand
The DELETE command removes tuples from a relation. It includes a WHERE

select the tuples to be deleted. Tuples are explicitly deleted from only one table

pxample:
DELETE FROM EMPLOYEE

WHERE Lname=‘Brown’;

Update command
The UPDATE command is used to modify attribute values of one or more selected

tuples. A WHERE. clause in t’h'e UPDATE command selects the tuples to be modified
from a single relation. An additional SET clause in the UPDATE command specifies the

attributes t0 be modified and their new values.
For example:

UPDATE PROJECT

SET Plocation = ‘Bellaire’, Dnum =5

WHERE Pnum ber=10;
w Relationship Sets is tr

clause, to
at a time.

anslated with Key Constraints (08 marks)

nvolves ‘n’ entity sets and some ‘m’ of them are linked via arrows
se ‘m’ entity sets constitutes a key for the

d. Hence in ‘m’ candidate keys, one can be

p. Explain ho
I a relationship set i
*in the ER diagram, the key for anyone of the

rélation to which the relationship set is mappe

" designated as the primary key.
Consider the relationship set in which the table corresponding to Manages has the

attributes ssn, did, since. However, because each department has at most one manager,
no two tuples can have the same did value but differ on the ssn value. The did is itself a

key for Manages.The set did ssn is not a key. :
The Manages relation can be defined using the following SQL statement:

CREATE TABLE Manages (ssn CHAR (1),

did INTEGER,

since DATE, -

PRIMARY KEY (did), | .
FOREIGN KEY (ssn) REFERENCES Employees,

FOREIGN KEY (did) REFERENCES Departments
A second approach to translating a relationship set with key constraints is often superior
 because it avoids creating a distinct table for the relationship set. The idea is to include

the information about the relationship set in the table corresponding to the entity set with
the key, taking advantage of the key constraint. ,
In'the Manages example, because a department has at'most one manager, A key fields

B can be added to the Employees tuple denoting the manager and the since attribute to the
‘= Departments tuple. This approach eliminates the need for a separate Manages relation,

and queries. ‘ _
h is that space could be wasted if several departments

The only drawback to this approac
- haye o managers. [n this case the added fields would have to be filled with null values.

g %"#“' Evan Scander
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. Explain EXISTS and GROUP BY Functions in SQL

- SELECT Dno, COUNT (*), AyG

. Sy
Module-3 w

k e f 'SQ'J?

ata Types fol T
nteger rs of various sizes cinpre. (0

include integer numbers S (N Sy

ing-point (real) numbers of various pren:... IR o

Expnli.n Attribute D
Numeric data types e
RE SMA!;LS\IJ&SE% P(;;FCISION). Formatted numbers cap be
REAL, an S

N or ERIC(iy)—where i, the prepic, - by

DEC lMAF(hi)“‘ir 1.D, :“Ingln/d) ,'O:hl\J .:3'2/;0, is th(c/numbcr of digils,z{ﬂ:: Il;‘tﬁ(ll, N 1&?&?5
B etasos e el )L
n is‘ tl;c number gl' characters-or varying 10{1!:":‘"\/./\ R’.(;]l]'il/;]R](”) [Ol: Cl..lAR VA RYI’\;hcrt
or CHARACTER VARYING (i), where 2 1s the ]mam. BIT number of cl}{lmctcrs, 0
Bit-string data types are either c?f fixed leng}tﬁ !fzb— ' (1) —or varying '“ﬂgth
VARYING(n), where » is the maximum number of bits. . “

Boolean data type has the traditional values of TRQE ot F/\LS_I:. InSqQL, becyy
the presence of NULL values, a three-valued logic is used, a third POssible Va[uC‘ﬁ)rof
Boolean data type is UNKNOWN. . , d
The DATE data type has ten positions, and its components ‘are YEAR, MONTH-and
DAY in the form YYYY-MM-DD. The TIME data.lype has at least eighg positions,,wilh
the components HOUR, MINUTE, and SECOND in the form HH:MM: §g.

A timestamp data type (TIMESTAMP) includes the DATE and TIME fields,

minimum of six positions for decimal fractions of seconds and an optional W]
ZONE qualifier.

plus 4
TH iy

(08 marks)
The EXISTS function in SQL is used to check whether the result of a correlated nested

query is emply (contains no tuples) or not. The result of EXISTS is a Boolean valie

TRUE if the nested query result contains at least one tuple, or FALSE if the nested query
result contains no tuples. '

Example:

SELECT E.Fname, E.Lname
FROM EMPLOYEE AS E
WHERE EXISTS ( SELECT *
FROM DEPENDENT AS D
WHERE E.Ssn=D.Essn AND E.Sex=D
AND E.Fname=D.Dependent_name);
GROUP BY : The relation is p
tuples. Each group (partition) wi
attribute(s), called the grouping
such group independently to pro

Sex

) . o ups) ¢
artitioned into nonoverlapping subsets (of lgreoofpsome
Il consist of the tuples that have the.same Vﬂ]?ed fo €8¢
attribute(s). Group by function can be app

duce summary information about each gl'OUP'app
the GROUP BY clause specifiies the grouping attributes, which should also

Al nC
the SELECT clause, so that the value resulting from applying each aggregate 1!

a group of tuples appears along with the valye of the grouping attribute(s)- loye®

: e
Example: For each department, retrjeye the department number, the number©
in the department, and thejr average salary. SR

Salary)

oar i1

FROM EMPLOYEE '
GROUP BY Dno;

. Sunstar E"M ‘
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OR
Explain the Classification of drivers in JDBC?
ivers in JDBC are cla.ssified i
. Driv lf o dssified into four typeg depending on the architectural relationshi
petween the application and the datq souree: ¢ p
o Type I Bridges: This type of drjver trans|
of another API that is not native (o the
An example is a JDBC-ODBC bridge,
An application can use JDBC calls (o aceess ar i
o . daeeess an ODBC ¢ ant data e
application loads only one driver, (i bridge, SOl Cale Homes: Jiip
Bridges have the advantage that it is ¢

(08 marks)

ales IDBC function calls into function calls
DBMS,

asy to piggyback the applicati
installation, and no new drivers have to gc |nllcﬁlég(:mé)ln\]:llrr"ll\?/zl':t:l:g ri]n(::i-cq)saer(ll ;‘fl':;l“b';%
of layers between data source and application affects pcrl’or;nan‘cc ‘

e Type II Direet Translation to the Natjve API via Non-J '
driver translates JDBC function ¢ |
one specific data source, ‘

The driver is written using a combination of C++and Java. It is dynamically linked and
specific to the data source. This architectyre performs significantly better than a JDBC-
ODBC bridge. ’ | |

One disadvantage is that the database driver that implements the API needs to be installed

on each computer that runs the application.

o Type I Network Bridges: The driver talks over a network to a middleware server
that translates the JDBC requests into DBMS-specific method invocations.

In this case, the driver on the client site is not DBMS-specific.

The JDBC driver loaded by the application can be quite small, as the only functionality

it needs to implement is sending of SQL statements to the middleware server.

The middleware server can then use a Type [1 JDBC driver to connect to the data source.

o Type IV-Direct Translation to the Native API via Java Driver: Instead of calling
the DBMS API directly, the driver communicates with the DBMS through Java
sockets. ' ’

In this case, the driver on the client side is written in Java, but it is DBMS-specific.

It translates JDBC calls into the native API of the database system. This solution does not

require an intermediate layer, and since the implementation is all Java, its performance

is usually quite good. | '

; - ava Driver: This type of
alls directly into method invocations of the API of

b. Briefly explain the advantages of the Three-Tier Architecture (08 marks)
Ans. The three-tier architecture has the following advantages:

» Heterogeneous Systems: Applications can utilize the strengths of different platforms
and different software components at the different tiers. It is easy to modify or replace
the code at any tier without affecting the other tiers.

® Thin Clients: Clients only need enough computation power for the presentation
layer. Clients are Web browsers. ‘

® Integrated Data Access: In‘many applications, the data must be accessed from
several sources. This can be handled transparently at the middle tier, where we can
centrally manage connections to all database systems involved. , :

:'.'.S“"Sﬁv-r Exam Scanner ' . S . 39
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Y

<. Each client is lightweight and ajy Ty

- v Clients: Each client 1s : acces ‘
i tl?el\[/r[{;:i?ﬂ-e ier. The middle tier can share databage ¢ © the

is through t

OHHEQti Yyt
. . -neck 0
clients, and if the middle tier becomes the bom}i:cetctl;’ ;ve can deplo SeVery acrz?s
e\,ecut}n(, the middle tier code. Clients can cor nyone of theg, ) r:e%rs
‘ o 5 .
. iately. vify
vic is designed appropriatel) e . h
. lso(icﬂw.“.c Development Benefits: By d|v1'dmg the.apphcatl.on Cleanly i
ﬂddresls presentation, data access, and business logic, we gain Many gy, p&nstha

. . . ta.
business logic is centralized, and is therefore easy to mamtam_, debug andg:[f'n‘f |
Interaction between tiers occurs through well-defined, standardizeq APl erange_ |
each application tier can be built out of reusable components that can be jng efoy

developed, debugged, and tested. f Vldua]ly
| ~ Module-4 -
7. a B S— - :
Book _title Aual_namc Book_type | Listprice Afﬁliationm
FD’S {Bgok_title->B00k_type, Publication |
Auth_name->Affiliation -
Book_type->Listprice}
What normal form is the relation in? explain your answer. Apply normalizatg,
until you cannot decompose the relations further. State the reasons behing eath
decomposition.? - (08 marky
Ans.

e The relation is in INF and not in 2NF as no attributes are fully functionally dependen
on the key (BookTitle and AuthorName). It is also not in 3NF.
e The relation is not in 2NF because:
BookTitle —Publisher, BookType
BookType —ListPrice |
AuthorName —AuthorA ffiliation
® Thus, these attributes are not fully functionally dependent on the primary key. The
2NF decomposition will eliminate the partial dependencies.
® 2NF decomposition: ’

_ Bookl(BookTitle,AuthorNanie)

- Book2(BookTitle, BookType, ListPrice, Publisher)

- Book3(AuthorName, AuthorAffiliation)
¢ The relations are not in 3NF because:

BookTitle — BookType — ListPrice
® Thus, BookType is neither a k
prime attribute. ,
¢ The 3NF decomposition wil
® 3NF decomposition:

< ot
. . ice 15 no
€y ltself nor a subset of a key and ListPr :

‘ ‘  stprice:
 eliminate the transitive dependency of Listpr
BOOkl(B‘OOkTitle;AuthorName) N

BookZA(BookTitle, BookType, Publisher)
; BookZB(BookType, ListPrice)

. BOOk?’(AUthorNamE, AuthorA ffiliation)

20 L Swstwr BT
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Ans.

Ans.

e

b Explain the Join dependency ang fiftl

ADS.

| ' Normal Form' '
A join dependency (JD), denoted by -’D{RL"[]{})I Foranr;»‘ _—_ l t('OS mz;‘rks)
<) -+, Rn}, specified on relation schema

seifies a constrain ' -
R, spc ton the states r of R, Th constraint states that every legal state

¢ of R should have a lossless join decomposition
o e R gy (l[_)l(;{sllll(lr(;l)!n:o RI, R2, ..., Rn; that is, for every

Lossless-join property refers to when we'decompose
can rejoin the resulting relations (o produce the orilyi,
there is the requirement to decompose a rel -
A relation 'SL]‘hcnm R is in fifth normgl form (5NF) (or project-join normal form
PINF)) with respec 't F of funet; E ‘

(PINK)) pect to a set Fof functional, multivalued, and join dependencies if,

for every nontrivial join dependency JD(RI, R2, . in T te teonft
every Ri is a superkey of R. Voo K INEh (Ghat s, implied by )18

a relation into two relations - we
e | 1al relation. However, sometimes
ation into more than two relations.

OR
Explain the Inclusion Dependencies? “ (08 marks)
Inclusion dependencies were defined in order to formalize two types of interrelatidnal
constraints: ' '

o The foreign key (or referential integrity) constraint cannot be specified as a functional
“or multivalued dependency because it relates attributes across relations. -
e The constraint between two relations that represent a class/subclass relationship also
has no formal definition in terms of the functional, multivalued, and join dependencies. .
Definition. An inclusion dependency R.X < S.Y between two sets of attributes- X of
relation schema R, and Y of relation schema S—specifies the constraint that, at any
specific time when r is a relation state of R and s a relation state of S, we must have

X(r(R)) < wY(s(S))

Explain fourth normal form and Multivalued Dependency. (08 marks)
A relation schema R is in 4NF with respect to a set of dependencies F (that includes
functional dependencies and multivalued dependencies) if, for every nontrivial
multivalued dependency X —— Y in F+17 X is a superkey for R, '
e An all-key relation is always in BCNF since it has no FDs.
e An all-key relation such as the EMP relation, which has no FDs but has the MVD
Ename—— Pname | Dname, is not in 4NF. ~
e A relation that is not-in 4NF due to a nontrivial MVD must be decomposed to convert
it into a set of relations in 4NF. : :
e The decomposition removes the redundancy caused by the MVD.
A multivalued dependency X——Y specified on relation schema R, where X and Y are
both subsets of R, specifies the following constraint on any relation state » of R: If two
tuples ¢1 and /2 exist in r such that #1[X] = 12[X], then two tuples {3 and r4 should also
exist in » with the following properties,15 where we use Z to denote (R — (XU Y)):
o 13[X] = 4[X] = t1[X] = 22[A].
o 3[Y]=1[Y] and 4[Y] = 2[].
e 13[Z] = 2[Z] and t4[Z] = t1[Z].

b'.f.sﬂnsl'ar Exam Scanner , e . 41
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- Vix
Module-5 “%1

. ion s > atomic? Explai
laint why 2 transaction exccution should be at Explaj Ay i
Explain why a trans: y

.l
I |
y

| Dergi. |

‘ - N erties: Tranggeg; |
‘ tions should posses the following (ACID) pr(;[l))u < Sactiong gy 1 "rk!f
1mnsalt m:“‘mcg These are often called the AC properties, apq Pag,
several propertics. )

Th » v sh
ency control and recovery methods of the DR oy
enforced by the concurrency control ar . , MS-The f0|]0\3‘be
) opertics: _

are the ACID properties . o _ B
I. Atomicity: A transaction is an atomic unit ofploccssm;:,,
o d Y.

N N . yirfor > '“ ﬂ“l '
ntirety or not performed ¢ _ o ' e
: Cn.mi\-lcncy preservation: A transaction Is consistency preservine if g i
;;cc.ution mkc.(s) the database from one conslsten: s.te.l.te ;o'another. _
3. Isolation: A transaction should appear as though It. IS being executed i, isolati()n i
other transactions. That is, the execution of a transaction shouxld not be Interfe m
any other transactions exccuting concurrently. ' | B
4. Durability or permanency: The changes applied to the database a

transaction must persist‘in the database. These changes
failure, : : -

LIS either Perfore.
In itS

plﬂe

COmmine
must not be Jogt becayse ofan:
The atomicity property requires that we execute a transaction to ¢q
responsibility of the transaction recovery subsystem of a DBMS to ensure atomicity |
a transaction fails to complete for some reason, such as

a system crash in the midst of
transaction c.\'ecution, the recovery technique must undo any effects of the transactioy
on the database, .

mpletion, It is ty,

What is schedule? Explain the
serializability,
A schedule (or history) S of  tr

of the transactions, Oper
schedule S,

Two operations in g schedule are said to conflict
conditions: (1) they belong to diffe
(3) at least one of (he operations is a write item(X).
Testing Conflict Serializability of ; Schedule §

. Y - < ' . ' .‘ . "1 the
L For each transaction 77 participating in schedule S, create a node labeled T
precedence graph, o g
Sk |

2. F(t)r each case in § where Tj executes aread item(X) after T1 executes a \Vl'ite’]tem(
c N ,( " ¢ ”’ -- ) ' - ' ‘
reate an edge (77> 7}) in the precedence graph. U

algorithm which is used to test a schedule for confit

(08 marks)
., Inisan ordering of the operations
nsactions can be interleaved in the

ansactions 7’1, 72, ..
ations from different tra

if they satisfy all three of the f0110)~'in§
rentiransactions; (2) they access the same item X

3. For each case in S wher

_—
. . , : ; reﬂd__lt
snte R A write_item(X) after 77 executes a
create an cdge (Ti-> precedence ate H ) ,
4. For each cqee ; . apn.

el
re : . EReCUtes awrite jtemm. after 77 executes a W=
create an edge (77> 1) the precedence rapl o |
S. The schedule § g coinr: graph.

- o eyeles:
and only if the precedence graph has no 2/

a g‘..‘q-l“f-' . ‘-
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One Way 0 prevent deadlock is to use a geq

cs - Modeb Question Pape. . 3

q

e peadlock occurs when each trang

. will actually occur or not. .-

| _OR

Discuss the problems of deadloc) and staryati b -

Jealing with these problems, fvation, and the different approaches to
(08 marks)

: (ransactions is waiting

action T'_in the set

adlock preve

action 7in a set of hwo or more

for some item that is locked by some other trans

T . i ntion protocol.
One deadlock prevention protocol, whiel, is used in conservative two-phase locking
Y

requires that every tmpsaction lock all the itenys iy needs in if any of the items cannot b
obtained, none Of_th? items are locked, Rather, the transaction‘ w);its a::i ltif “:]Stb_a';“ao ais
to lock all the items it nc.eds. A second protocol, which also limits concurrexelc “i(:wo%ves :
ordering all rlz'e items in the database and méking sure that a transaction >t1;1at needs
several items Will lock them according to that order. This requires that the programmer is
aware of the chosen order of the items, which i also not practical in the databz;e context.
Another group of protocols that prevent deadlock do not require timestamps. These
include the no waiting (NW) and cautious waiting (CW) algorithms.

In the no waiting algorithm, if a transaction is unabe t

. 0 obtain a lock, it is immediately -
aborted and then restarted after a certain time delay without checking whether a deadlock

The cautious waiting algorithm was proposed to try to reduce the number of needless
aborts/restarts. Suppose that transaction 7i tries to lock an item X but is not able to do so
because X'is locked by some other transaction 7j with a conflicting lock. .

Another problem that may occur when we use locking is étarvation, which occurs when

a transaction cannot proceed for an indefinite period of time while other transactions in
the system continue normally. .

,One solution for starvation is to have a fair waiting scheme, such as using a first-come-

Ans.

first-served queue; transactions are enabled to lock an item in the order in which they
originally réquested the lock. Another scheme allows some transactions to have priority
over others but increases the priority of a transaction the longer it waits, until it eventually
gets the highest priority and proceeds. o . '

. Explain two multiversion techniques for concurrency control. (08 marks)

i. Multiversion Technique Based on Timestamp Ordering
In this method, several versions X1, X2... Xk of each data item X are maintained.
For each version, the value of version Xi and the following two timestamps are kept:

L. read_TS(Xi). The read timestamp of Xi is the largest of all the timestamps of

transactions that have successfully read version Xi.

- 2. write_TS(X7). The write timestamp of X7 is the timestamp of the transaction that

wrote the value of version Xi. . '
Whenever-a transaction 7 is allowed to execute a write_item(.\') operation, a new version

. Xkt of item X is created, with both the write_TS(Xk+1) and the read TS(Xk+1) set to

TS(T). Correspondingly, when a transaction T is allowed to read the value of version Xi, -

. the valug of read_TS(Xi') is set to the larger of the current read_TS(Xi) and TS(?).
i, Multiversion Two-Phase Locking Using Certify Locks '

In this multiple-mode locking scheme, there are three locking modes for an item: read,

- Write, and certify.

Beam Scanner £ g ST - s
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~ order to obtain the certlfy locks.

The state of LOCK(Y) for an item X can be one of read- locked
locked, or unlocked.

In the standard locking scheme, once a transaction obtains a vy, lo )
other transactions can access that item. °k an i,
The idea behind multiversion 2PL is to allow other transactiopg 7 to "y
while a single transaction 7 holds a write lock on . = 0 Tegy an
Other transactions can continue to read the committed version o whi My
write lock. Transaction 7' can write the value of A_as needed, Wwitho lle h

muy by
st b nacea{ue .
any leadmg transactiod“ay

of the committed version .X. However, once T'is ready to commjt it
lock on all items that it currently holds write locks on before it can
The certify lock is not compatible with read locks, so the tr
its commit until all its write-locked items are released by
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Fifth S¢
Database Management Systems

Max. Marks: 80

. 3 hrs.
Time: IV £ - ,
Note : Answer any F1) I full questions, selecting ONIE full question fron each module.

|

| Module - 1

he main characteristies of (he database approach versus the file
(08 marks)

{, 2 Explain
|)r0ccssing approach.

Ans Refer Q. No. 1.a,, Model Question Paper - |
ain the three scheme architecture with neat diagram. Wiy do we need

p. Expl _
mappings among schema levels? How do diflerent scheme definition languages
support this a rchitecture? (08 marks)

ADS. Refer Q. No. |. a., Model Question Paper - 2
o Data Definition Language (DDL) is used by the DBA and by database designers
to define both internal and conceptual level schemas.
o Storage Definition Language (SDL) is used to specify the internal schema.
o The View Definition Language (VDL) is used to specify user views and their
mappings to the conceptual schema. _
e Data Manipulation Language (DML) is used to manipulate the data in the

#: database.

OR
2. a. Discuss with example, dillerent types of attributes
Ans. Refer Q. No. 2. a., Model Question Paper - 2
. BANK database schema with atleast five entity
and structural constraints. (09 marks)

(7marks)

b. Draw an ER diagram for :
types. Also specify primary key

o M L T L e
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o
. e [[re . .
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Primary key: Code, Branch_no, Loan_no, Acc_no, Ssn.
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Module-2
“ ietios of relations with suitable examplés 2
3. a. Deseribe the characteristics 0 Yy , .  Toy “ach, . |
' o aper - 2 (08
Ans. Refer Q. No. 3. a.. Model Question Paper - 2 mﬂrlﬂ).i

b.

Ans.

4. a.
Ans.

1 ‘ tl()ll;1 tlltlt L(‘ll C [0 o it
H < (]lt l)ﬂ\ lL 0[) ll‘ . |
‘ b llt‘t ]' C . l t ;

: states of relations iy e 4. (g
The basic operations that can change the states of relations in the database‘armarkq
< egiv

: elagj
database? Explain how the basic opet ations deal with COnStrajy vi

below: ~ . al &

Refer Q. No. 4. a., Model Question Papel. -3 |
The basic operations deal with cons_trzpnt vml;}tlDﬂS are _
e Domain constraint is violated if a given all‘rlbu_te value doeg N0t appey,

corresponding domain. _ ' 5y ; S
Key constraint is violated if the key value already exists.
Ent-ity integrity constraint is violated if a primary key valye js dec|
Referential integrity constraint is violated if foreign key v
that does not exist. - 2
e Delete operation violates only referential integrity constraint,
Update operation violates all four constraint. “

OR : | -‘
Describe the steps of an algorithm for ER- to - relational mapping. (10 marky
Step 1: Mapping of Regular Entity Types:
For each regular (strong) entity type £ in the ER schema, create a relation R
includes all the simple attributes of [ Include only the simple component attribus
of a composite attribute. Choose one of the key attributes of E as the primary kevf
R. If the chosen key of £ is 3 composite, then the set of simple attributes that fom
will together form the primary key of R. |
Step 2: Mapping of Weak Entity Types:
For each weak entity type W in th
relation R and include al| simple
The primary key of R is the com
S g S0 Wy

ary |:1 Relatlonship Types.

: . _ o
For each binary |:] relatlonship type R in the ER schema, identify the relations

T that correspond t i - ;
0 the entity ticinating | S
There are threg POSSibL ¥ types participating in R. the me

relationship appro pproaches: (1) the foreign key approach, ( o

0 ' | ) ) iond
Foreign key q[)lna(dh‘lancd ©) the cross reference or relationship relﬂ“‘: orel nktt
H 'ORCl: l ‘ . 5 e,ls‘ 2 :.
in S the primay 1008€ one of the relations—S and include ¢ i

Y key of T It . i ith total P(’"’.I
in R in the role of g lllchld: better to choose an entity type with ashin O

.o . o ‘ti-
as attributes of' g all the simple attributes of the 1:1 refd .

he

areq g5 N
alue refers ¢, atUple;

. . afed
¢ ER schema with owner entity type £. ¢t
attributes of 1 as attributes of R. o
bination of the primary key(s) of the oWnef

' Smd’ﬂf E‘M ¥
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S. a. Consider the COMPANY DAT ABASE

Vi,

1 ]’ %

Dno INT NOT NULL DEFAULT | \
(C.(')l.\I‘STRAlN'I' EMPPK | |

PRIMARY KEY ‘(S};l]s?llJl’FRFK

Ny I’ N Y / L = Y < =
C()Nbll([{ét\l[’hl‘l\’ll(‘iupcr ssn) REFERENCES EMPLOYEE (Ssn)-
FOREIGN KEY (Super_

TE DE
ON DELETE SET NULL ON UPDATE CASCADE,
PR W J"‘ :"l?l<

STRAINTEMPDEPTFK
f:)){:::(; KEY (Dno) REFERENCES DEPA E\us (hjdkgg (Dnu
IN l)i?l LETE SET DEFAULT ON Ul’l)/.\‘l EC : | ): |
o \ ‘ 1 1‘, wint NOT NULL is specified if NULL is not permitte
® A CcONnslIN .

nber)

for a
attribute.

e The default value is included in any new Fuple if
for that attribute. . : ‘ | |

¢ The PRIMARY KEY clause specifies one or more attributes thy Make b
3

pal‘ﬁcular
an explicit valye j N0t prgy:
Vidgg

primary key of a relation. L |
® ON DELETE SET NULL and ON UPDATE CASCADE for the
Super_ssn of EMPLOYEE is set. This means that if the ty
employee is deleted, the value of Super_ssn is automatic
employee tuples that were referencing the deleted emplo

Module-3

foreigy key
ple for 4 SUpervigi,
ally set to NULL fyg

yee tuple, -

{

EMPLOYEE (Fname,
ssn, Dno) '

DEPARTMENT (Dname,
DEPART LOCAT]

Minit, Lname, Ssn, Bdate, Address, Sex, Salary, siper. |
Dnumher, Mgr_ssn,

Mgr_st_date) ,
ONS(Dnumber, Dlocation)

PROJECT (Pname, Pnumber, Plocation, Dnum)
WORKS ON (Essn, Pno, Hours) ' :
‘PR " ) ,
IS)El‘.ENDEI\jIT (Es.sn, Dcpcndent__name, Sex, Bdate, Relationship).
I’“I'?fy the 10"0“'1'“8 queries in SQL oy the database schema given above:
. d"r CVEry project located jq Stafford, list the Project number the controlt
cPArtment numpey o g the department manager’s last name, addressa’
birth dage, _ | (04 Marks)
b. List the Names \ - :
g of all empg ces wh e ) ith the same fi
nane g l'hemsclvcs, Ploy vhio have 4 dependent with t po "
€ Foreach proioee 1t : . ' 4
employe .p 186G list the Project name ang e total hours Perwcek(byks)
- e y LSI) SPent on (lg¢ Project (04 Marlled
. Irieve the name of g0l o ) | frob*=
by “Research depqrttﬂth tmployee Who w
Select Pnump T ment, ‘ :

®%, Dnum, |y, '
ﬂ'lom PROJECT, DEPAR?SENITNSES;L?)MQ
Where Dnum-~ Dmm.]be" and Mgr ggp, :SsTxEEd Plocation="stafford’;

Orks on all the proj ,ec.ts( gzlz\,[arlﬁ):

|
|
E |
|

|

<. dg-l'."‘lf EK“M o
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65(,’5 -2
D, Select [Fname, l“.mun‘c
from EMPLOYEL, l)l‘:I’I-lNI')I",N'I‘
where DS Lssn and Fname= dependent_name;
o, Seleet l’numc.Sun‘\(l lours)
[rom PROJECT, WORK_ON
where ppumber= o group by Pname;
. Select Fname, Lname
(rom EMPLOYEL
where NOT EXISTS (( seleet Pnumber
from PROJECT, DEPARTMENT
| where Dname= *Research” and Dnumber= Dnum)
| MINUS  (select Pno from WORK_ON
Where Ssn=Essn));

- ~ s ) ITVIVLT TS o P ot . N .
Define Stored Procedure. Explain the.creating and calling of stored procedure
with suitable example, - (08 Marks)

Ans. Refer Q. No. 6.a., Model Question Paper -2

b. Explain the Single - tier and Client - server architecture, with neat diagram.

(08 Marks)

Ans. A data-intensive application is combined into & single tier, including the DBMS,

application logic. and user interface, as illustrated in below Figure. The application

typically ran on a mainframe, and users accessed it through dumb terminals that

could perform only data input and display. This approach has the benefit of being
easily maintained by a central administrator. '

Client
1

]
!
'

Applicagon Logic

AR
DEMS )
| - | SR Clicni
; ; Application Logic 1+ o ' Tl |
, : L 02 (.
i - Network 1 oo
| i i o N
. x‘ ~ ;! \\
o DBMS_,. SN |\ Cliem
N A ol : .

Single-tier architectures have an important drawback: Users expect graphical :

sgmh"e“dms;dnnw , C , ; 5/ >
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h more conumtuliunnlpowcrthansim le g
: equire much _ isplays of such : {
interfaces that require . aphical displays of sucly interf SN |
N“Ul‘“l'“ | computation ol the gmphlt'»‘ll Lu‘r\)//t:l‘ available s reqUire:"nals'
‘entrahized ¢ , a smgele se dvallg % A ,
o ymputational power than a lhmiz (e > and thyg sy e
more ¢ ' J S O1 USCIs. e“ .
ehitectures do not scale to thous e red (o a client-seryey : o
arehitee ‘| Heetures. often also referred to ¢ client-s arCh'teCtUres
l“"““f" - “\Lpulcr and a server computer, which interact lhrough 2y
ol a client con ¢
otocol, chiteeture, the client implemmeary. .
pre tl\ Lt Witional elient server architecture, the client nnpl'umntwuﬁ © Lrapy;
> N ¢ . . > q e .
lnt\g : face. and the server. Implements both the bllg,nllgss logie - tf'“‘
Ser mtertace, | ‘ ran onlle in cliente the
use wement; such clients are often called thin clients, and “thig archig, (7
manage » Sueh _
lustrated above Figure,

t ly
Ure i
Compared (o the singte-tier architecture, two-tier architectures PhYSically Separy
[} < j , . . - : e
the user interface from the data management layer.
, Module-4 |
7. a. Explain informal design guidelines used as measures to detcrmine the Qualify
velation schema design., | (08 Marly
Ans. Refer Q. No. 7. a.. Model Question Paper - |
b. Define Normal forms, Explain INF, 2NF and 3NF with suitable exampleg fy,
cach, (08 marky
Ans, Refer Q. No. 7. a.. Model Question Paper -2 :
8. 2. Write the algorithm for testing non
Ans.,

additive join property.,
Aminimal coverofg st of functional dependencies £ is

thatis equivalent 1o g ™ '
Algorithm: Finding a Minimal Cover F for
Input: A set of functional dependencies E.
LSet Fi=F, | '

2. Replace ¢

(08 marks)
aminimal set of dependencies

a Set of Functional Dependencies £

ach function
dependencies A—41
3. For each function
for each attribute
it r—y

gl dependency X141, A2, ..., An} in F by then functionl
s X— A2, oy X—An. . |
al dependency X—=4AinF
B that is ap clement of )y

S gy Sa Vise
then replace

quivalent to F
N=d winh (v — BY)=dinF
4..1:‘01' cach eMaining Unctiong| dependency X—>4inF
i {F - A=y ) s Cquivalent to F- ]
then remove \'— 4 from f
Sok: B2 {BwA, Doy ABD) s - 3
BB — AB (IR2) AB_, | 3
CAB =D .
B—-D (IR3)

Minimal Covyer - {B—D, D—A}
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-~ (onsider the universal relation R = {A, B, '
ﬁmctional dependencies {A,B,C,D,E, F, G, H,L J} an?();;h:a set k(;;”
ar

= — {C},{A}—{D, L}, {B

F,{{A,B}—’{ ..! }9{ }__){F}Q{F}_)GH i
whether each deci)mposmon has the lossless joi,f p’m;ér{g}‘;;’t{:s :Zs}l;ztztf(:?lgc
~ R RR) 5 R = ABCDE s REBEG, H} s R=(D, L ). ’

= Given -
A (ABCDERGHLI

," Ri= { ABCDE}

' R2= 1 B, F,G,Hj

Functional Dependencies
(AB} — {CH{A} —~ IDE)

(B — (F}{F} = {GH} {D} — (L]}
R A B C D E  .F G H I J
RIC &, & &% & b b, by by A
R2 b, 2 by, by | b, a 4, a:’ bl: : blz(o
R3 b, D b, &, by, by by byy 3 Ao

31 32
According to Functional Dependencies
R A B C D E F G H 1 J
RI 2 a, a, a b b, bs bl ay,

1 :
a, A % a,
R2 _bll EZ EZS b24 bZS aé El,’ as . b29 bzo
R3 by, by . a, by b b, by & A

35 36

It is lossless join becszjiuse first row contains all values of ‘a”.
Module-5 |
9, a. Why Concurrency control is needed demonstrate with example? . (12 Marks)
Ans.. Refer Q. No. 10. a., Model Question Paper - 2 .
(04 Marks)

b. Discuss the desirable properties of transactions.

Ans. Refer Q. No. 9. a,, Model Questl

on Paper - 3
~ OR
10. 2. When deadlock and starvation problems occurs? Explain how these problems
can be resolved. . (09 Marks)

Ans. Refer Q. No. 10. a., Model Quest
helps to recover from transa

ion Paper - 3
ction failure.

b. Explain how shadow paging
| (07 Marks)

Ans. Refer Q. No. 10. a., Model Question Paper - |

',:." Sunstar Exam Scanner
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Time: 3 hrs.
Note : Answer any

amination, CBCS - June/Jllly 26 %
: 13 \

. .x B.E. Degree EX
Fifth SemCS“Lataba;e Management Systems

. _ M
selecting ONE full question rom , ax

FIVE full ¢ westions,

Ans.

Ans.

Auns.

o

. .

Ans.

a. Discuss the main ch

. Draw an ER - diagram of an Airline

g, f
ach, mo(,":?-&u |
N

Module - 1

aracteristics of the database approach apq hoy
, . Vi

from traditional file systems. .
Refer Q. No. 1. a., Model Question Paper - - g

Describe the three-schema architecture. Why do We need mal’pings
s - :
schema levels. _ ' ) . 4 mmong
Refer Q. No. 1. a., Model Question Paper — 2 | g |
Discus various components of a DBMS, with a neat diagram, 8 :
Refer Q. No. I. b., Model Question Paper — 1 Marky |
| a OR " »

Define an Entity and Attribute. Explain the different types of attribugeg g,
occur in an ER - diagram model, with an example, € mark:)t .

Refer Q. No. 2. a., Model Question Paper — 2 |
Entity: It is a thing or object in the real world with an independent existence.
Example: Employee. |
Attribute: The property that describes the entity. = .
Example: Ei, Ename, Eaddress of Employee. '

reservation system, taking into account |
all keys, constraints and assumptions that are mad: |
(10 marks

least five entities. Indicate




//;)'q\ NED \\.
By e
\\ - '

o

Address

PASSENGER

T —

tlight 4 k Dep_tune >

-

| S
. . /;l-a:)\ \ b /'/ i/ Un date ™ /
| o\ % / e __-_/" \\

(th
__,4-

vy I "BOOKING OFFICE ]

TRAVELS B
. o
\ . // Otfice 1vd
- Office_nuame

( I‘alc L‘D &Londmon

—_—
( Rowte_desc -+

=
/ 2]

anary key: A code, code, Reg No, Pid, flight, office id, Route no, f'uc.type
Module-2 |

- S Exphm the (l‘ltd types available for attribute spccnﬁcwtlon in SQL (04 marks)
A".s' Refer Q. No. 5. a., Model Questlon Paper - 3

b. Explain briefly violations in entity mtcauty constmmt key and referential

—

Route ho v

I
< Fare type |

N integrity constraints, with example. : (06 marks)
Bs. The basic operations that can change the states of relations in the database are given
below:

Refer Q. No. 3. b, Model Questlon Paper - 2
* Key constraint is violated if the key value already exists.
® Entity integrity constraint is violated if a pr imary key value is declared as NULL.

that does not exist.
® Delete operation violates only referential integrity constraint.

g UPdate operation violates all four constraint.

4£+ﬁf Eﬁ“\m Smnnu | ) ' ' .

. Refenentlal integrity constraint is v101aled if foreign key value refers to a tuple .
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: atabase
.. Consider the following RESORT ('l‘ Omyp,c
- Rl«‘é()R’l’ (resortno, resortname, l.(,S ,
SU‘lL'l‘F (suiteno, resortno, sullcpnu)' . o
I sl‘l‘{\" ATION (reservationno, resortno, visitoy no,
RESERV! ! .
alvisitor, suiteno) i ‘
‘\(f)ltﬂl'l‘()l{ (visitorno, firstname, lastname, Visttoraddr)
i) \Wi(c the SQL to list full details of zl!l the resortg
l ) 3 - sfe . o i
i) Wite the SQL to list full details of
more than 30. x - e ' -
iii) Wite the SQL to list visitors in ascending order |

resortaddr, peq :
Ortepy

'

Checki

on Log A“geles
all the resorts having Nupyy,
)

y ﬂrstname.

Ans. 1. Select * from resort where'resortnz?me =~ ‘Los Anggles’;
it Select * from resort where numsuite > 30,
iii. Select * from visitor order by firstname:; |
OR
4.2, Explain how constraints arespecified in SQL, during tabje creation,‘with -
example, (04 ::table
Ans. Refer Q. No. 4. b., Dec- 2017 Arly)
b. Consider the following relations for a database tlmt_ keeps tfack of Sfud
enrolments in courges and the bool(s adopted for cach coupge, (06 mar;:t
STUDENT (SSn, Name, Major, bdate) "
COURSE (Courseno, Cname, dept) |
ENROLL (SSn, Courseno, Quarter, grade)
BOOK@ADOPTION (Courseno, Quarter, book_isbn)
TEST (book_ishn, book_title, Publisher, Author)
Write the following queries in realtional algebra on the database schema
1) List the number of ¢oyygeg taken by a students named John Smith iy winter
2009 (i.e., Quarter = W09). o
i) Produce 5 list of text books (include courseno, bogk isbn, book _title) for
courses offered by "CS’ departmen¢ that have ugeq more than two books |
i) L-lst.:my deprartmeyt that has aJ] j¢g adopted books publised by ‘Pearson
publlshmg <P
Ans,

LTl Courseno ( g qu

1. ¢s_adoption H'Cdurse#, book
Count, course g O coy

(book‘isbn) >2)
iii. dept pubs. [

arter = w(q ((o name = « John smitl’ (student) ? enroll)) ‘
_isbn ( dept = ‘cs’(course) book_adoption )bo(;ul-l
~15bn(es_adoption) course_needed course# (¢
» ook count)) 'ﬁe)
8 ) B u.
M : dcpt,pubhsher(course__, book adoption, text) result I1 dept(©
ep (publlsher‘pearson’(dept pub) - "
¢. Give ap “Xample of Mapping
schemas, il
Ans. Options form

Convert e

| joi
el
of generalization or specialization into

(06 w4
pping

g SDECialization or Generaliy
ahzatlon with m subg]|

ach Speci ation.

I ; neraliZ.J
asses {S|, $2,...,Sm} and (&e

10 SA#\Shf 2



Ans,

cw

~ g Option B: Multiple relations—subelass rel

- June(July 2018 |
".ﬁms C, where the attributes of C are {k

. ,al,..an} and k is the (primary) key,
Ing options;

and subclasses. Create a relation L for

" relation schemas using one of the follow
 option A: Multiple relations—superclags

ith attributes AUrs(L) = {k. al..... an} and PK(L) = k. Create a relation Li for
each slll)c!ass Sl:‘l St=m,with the attributes Attrs(Li) = {k} v {(attributes of Si}
and PK(Li) = k. This option works for any specialization (totaI’or artial, disjoint or -
overlapping). . partial, GRS,
ations o Y ion Li

subclass Siv I <1< m, with the attributes Attrs(Li) =n?;ll(f.irl:l::g;;?l;?}ogl]lkfog]eaffl
an} and PK(U).: l"_- This option only works for specialization whose subc‘la;ses,arc;
total (every cnlll‘y in the superclass must Belong to (at least) one of the subclasses).
Additionally, it 1s only recommended if the specialization has the (lisjointédness
constraint. H.'the specialization is overlapping, the same entity may be duplicated in
several relations. .

u Option C: Single relation with one type attribute. Create a single relation L with
attributes Attrs(L) = {k, al’, ..., an} U {attributes of S1} U ... U {attributes of Sm} U .
it} and PK(L) = k. The attribute t is called a type (or discriminating) attribute whose
value indicates the subclass to which each tuple belongs, if any. This option works
only for a specialization whose subclasses '

are disjoint, and has the potential for generating many NULL values if many specific
attributes exist in the subclasses. '

m Option D: Single relation with multiple type attributes. Create a single relation
schema L with attributes Attrs(L) = {k, al, ..., an} U {attributes of SI1} U ... U
{attributes of Sm} U {t1. t2, ..., tm} and PK(L) = k. Each ti, 1 <i<m, is a Boolean
type attribute indicating whether a tuple belongs to subclass Si.

Module-3
. Discuss how each of the following constructs is used.in SQL and discuss the
various options for each construct: - (06 Marks)
i) Nested Queries i) Aggregate functions ~iii) Triggers

iv) Views and their updatability v) Schma change statements

vi) Group by and having clause.

i. Nested Queries: 2K

* Anested query is a query in which the existing values in the database is fetched
first and then used in a comparison condition. ' ,

® It is a complete select-from-where blocks within the WHERE clause of anothe
query. That other query is called the outer query. o

* The comparison operator IN, which compares a value v with a set (or multiset) of
values V and evaluates to TRUE if v is one of the elements in V.

Example;

SELECT DISTINCT Essn

FROM WORKS_ON

WHERE (Pno, Hours) IN ( SELECT Pno, Hours

Metar Evam Seanner Y 11
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FROM WOR KS_ON \ |

ey 1234567897 :
WIHERE Essn™ l]lﬂl'lu)l (he Lissns ol all employees who work the :
e This query WHED

. me
» { LT [ 4 » ‘c ) :
bination on some project that employee John S (Drgj
hours) combit

Dares Whog, %
o sralor © ares S 0
13456789") works on. I'he IN UPU‘““"'b(’\;:/‘gl‘?'\lgglhé)TEUbluph of Vafe %
=t F“. )IL : Sl ey O PN . L 1t .
l-Jll s (Pno Hours) within each luplbl - with the Seto;l:s In
yarenthescet ) » pested quer
Icmulmil)lu tuples |)rmluccd by the nested query Ihe.
. '“I.L‘"u‘c l“lllcli‘)li: ‘ ‘ \ S ' S pgie ’ .
“\. I\th \Tx functions are used 10 summarize information li‘lom multipe tupleg »
vopreeale . ) ' . " g ‘reate s .
: LT\!R‘ tuple summary. Grouping 15 used to create subgroups of tupleg belfmo
a single- : o
summarization.

A number of built-in aggregate functions exist: COUNT, SUM, MAX, MlN, R
AVG., A BN e he ber of tuples or values as specified :
The COUNT function returns the num p 165 as specified ina g
The functions SUM, MAX, MIN,.and AVG can be apphcd to a set or multisey Qi‘
numeric values and return, respectively, the sum, maximum value, Minimug Vale
and average (mean) of those values. - . !
Example: : .
‘SELECT SUM (Salary), MAX (Salary), MIN (Salary), AVG (Salary) FROM
EMPLOYEE;

iii. Triggers:

Trigger has three components: .

i. The event(s): These are usually database update operations that are explicitly -
applied to the database. In this example the events are: inserting a new employes
record, changing an employee’s salary, or changing an employee’s Supervisbr.

ii. The condition that determines whether the rule action should be executed: Onee |
the triggering event has occurred, an optional condition may be evaluated. If o |
condition is specified, the action will be executed once the event occurs.

iii. The action: The action is usually a sequence of SQL statements, but it could also

be a database transaction or an external program that will be automaticaily executed
The trigger can be written as below T

For Example:

CREATE TRIGGER SALARY _VIOLATION BEFORE INSERT OR UPDATE
OF SALARY, SU PERVISOR_SSN ON EMPLOYEE FOR EACH ROW
WHEN ( NE

W.SALARY > (SELECT SALARY FROM EMPLOYEE WHEY
SSN=NEW SUPERVISOR

SSN 1 : EVV.SupeerSOL
ssn, NEW.Sen ) _SSN))) INFORM_SUPERVISOR (N

iv. Views and their updatability:
A Views in SQL is a sip le table . Lo ' s. Thes®
(ables can be hase 1 gIC table that is derived from other tables.

les. A view d
: 5. Ay 0€es not nece
considered to be g virtual table

In SQL, the command to specify

othef

[} 's
; . . e, It
ssarily exist in ph}’Slcal fo

a view is CREATE VIEW.

Sunstar Bxat su\“‘




4 ORK
" Lours FROM EMPLOYEE, P

A . pno=Pnumber;

" The DROP VIEW COmmand tq

- JuneJuly 2018 S B

The view is given a (Virtual) tm

- attribute for keeping track of jobs

Ans,

c'

- Ans,

0. a.
Ans,

» Draw and explain 3 - tier

. , "
a query to specify the contents of ¢ he'vei
Example: CREATE vigw

(or View 3 :
ew. . ame), alist of attribute names, and

S O T
ROJECT T\\J;/ 6\8 SELECT Fname, Lname, Pname, .

> WORKS_on WHERE Ssn=Essn AND

, dis :
For example: ‘ . FPaE 9f t,
V1A: DROP VIEW WORKS ON|:
v. Scheme change statement: 5
The DROP Command .
The DROP command can e used to ¢

domains, or constraints. One cap

DROP SCHEMA COM PANY CASCADE:
If the RESTRICT option s chosen in plaéé of C ; 4

only if it has no elements i i ' _ ASCADE, the schema is dropped
The ALTER Command

alter table actions inclyde: addi
column definition, and adding or

Irop nap
also drop a's

of employees to the EMPLOYEE base relation in
the COMPANY schema, the comma

id. e .
ALTER TABLE COM PANY.EMPLOYEE ADD COLUMN Job VARCHAR(IZ);
vi. Group by and having clause: . :

Group by specifies grouping attributes whereas having specifies a cdndition on the
groups being selected rather than op the individu

» al tuples. The built in Aggregate
functions COUNT, SUM, MIN, MAX AND AVG are used in conjunction with
grouping. -

architecture adn 'technology relevant to each tier, -
Write the advantages of 3 - tier architecture, (06 marks)

Refer Q. No. 6. b., Model Question Paper -1

What is CGI? Why- was CGI introduced? What are the 'disa‘dvantages”'of an
architecture using CGI scripts? : - (04 Marks)
Refer Q. No. 6. b., Model Question Paper -2

| OR |
What is Dynamic SQL and how is it different form Embédded SQL? (08 marks)

* Application must acbept commands from a user ._and, based on what the user
needs, generate appropriaté SQL statements to retrieve the necessary data.

- ® SQL provides some facilities to deal with such situations; these are referred to as

- Dynamic SQL .

- ® The two main commands, PREPARE and EXECUTE, through a simple exé;mple:.

Mstay

i

char ¢ sqlstring[] = {“DELETE FROM Sailors WHERE rating>5"};
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b. What is SQL, J and how is it different from JDBC?
Ans.

Ans. |i. select name from emp wh

14

. Consider the following company database:

- i) Retrieve the

ing; Vit
EC SQI PREPARE readytogo FROM :csqlstring; N
EX v vl v ‘

i el / (,O‘
:XECUTE readytogo: y -
EXECSQLEXEME & e C variable c_sqlstring and injgiyr:
o The first statement declares the talizeg It

jon of ¢ and. 3
. string representation of an SQl.J command ;
The seca Its in this string being parsed and copy,

Ueto

ement resu pileg
second statement rest ‘ )
’ Themnnd with the resulting executable bound to the SQL varjy}, ey a 0
cOMIll¢ 3 :
) ment executes the command. biog,

e The third state
o The preparation of
e Using Dynamic SQ

to the SQL statement.

a Dynamic SQL command Occurs at run-time and ;g

L. parameters can be passed from the host |y, ru"‘time_

5% g

e SQLJ - *SQL-Java’ was developed by the SQLJ .Gl‘Ollp, a group of datab> |
, .

vendors and Sun, .
e SQLJ was developed to complement the dynamic way of Creating ‘Iu'er; |
JDBC with a static model. It is therefore very close to Embedded SQL. i
o SQLJ statement binds host language variables title, price, and author t, the reg
values of the cursor books. U
#sql books = {
SELECT title, price INTO :title, :price
FROM Books WHERE author = :author
1-
S .
* Comparing the JDBC and SQLJ code, the SQLJ code is much easier to read

than the JDBC code. Thus. SQLJ reduces software development and maintenance
costs.

EMP(name, Ssn, salary, superssn, dno)

DEPT (dnum, dname, mgrssn)
DEPT_LOC(dnum, dlocation)

PROJECT (Pname, Pnumber, Plocation, dnum)
.WQRKS_ON(Essn, dept_name, sex)

Write SQL queries for the following:

i) Retrieve 2
e)mplovizt tl:lel na_mes of all employees who work in the department that s the
Yee with the highest salary among all employees

employee why jg pillli]:letsl Ofl employees who male atlest 10,000 more .
. 1€ least in the compan
y.

i) A view {}
1at has the employee name, supervisor name and employe

for each employe
) yee who y i ¢
1v) A view that hag the orks in the Research’ department.

roje . :
employees and totg] g o IAME, Conr olling department name,

o Urs workeq . - roject’
more than one employee workiyg Ol)neli‘twcek on the project for each p08 Mafl")
o .

ere dno = ( select dno from emp where sal

n he
¢ salafY

numbcr Uf

(selec_t_ '

Sunstar Bxatt =2
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/m\—(;‘l) from emp));

i, select name from emp where gq >=10000 + . :
i create View vname as (select min(sal) from emp);

. . : b
select ename as name . el.ename as gyper

: d where e.super.ssn = el.ssn anq d.dnumber — ¢ [ o from emp e, amp. el dept
] iv. create view proj_det as | «anoand d.dname= * research;

select p-pname, d.dname, counl(\v.cssn) sum
w where p.num=d.number and p.number=

ame, e,sal

i (w.hrs) from project p, dept'd, work_on
essn) > 1 V-P1o group by p.pname having count(w.

Module-4

_ Discuss insertion, delection ang modification
| considered bad? Illustrate with examples

AlS. [nsertion Anomahe_s: ?nsenior} anomalies can be differentiated into two types
illustrated by the following examples based on the EMP DEPT relation: ,

x To insert a new employee tuple into EMP DEPT, either the
included for the department that the em .5 i

does not work for a department as ye
employee who works in dep

anomalies. Why are they
(04 Marks)

attribute yalues are

ployee works for, or NULLS (if the employee

). For example, to insert a new tuple for an

| artment number 5, we must enter all the attribute values
of department 5 c:orrectly 50 that they are consistent with the corresponding values °

for department 5 in other tuples in EMP_DEPT. :

- wltisdifficult to insert a new department that has no employees as yet in the EMP
DEPT relation. The only way to do this is to place NULL values in the attributes for
employee. ' '

Deletion Anomalies: The problem of deletion anomalies is related to the second
insertion anomaly situation. If we delete from EMP_DEPT an-employee tuple that
~happens to represent the last employee working for a particular department, the
information concerning that department is lost from the database.
Modification Anomalies: In EMP_DEPT, if the value of one of the attributes of a
particular department is changed—i.e , the manager of department 5 - the tuples of
all employees who work in that department must be updated; otherwise, the database
will become inconsistent. If we fail to update some tuples, the same department will
be shown to have two different values for manager in different employee tuples,

which would be wrong.

b Define Multivated dependency. Explain fourth normal form, with an example.
; ! ' (06 Marks)

Ans, A multivalued dependency X Y specified on relation schema R, v.vhere X and Y are

both subsets of R, specifies the following constraint on any r¢lat10n state r of R: If

two tuples t1 and t2 exist in r such that t1 [X] =t2[X], then two tuples €3 and t4 should

also exist in r with the following properties, where Z denotes (R - (X U Y))-

'® A relation schema R is in 4NF with respect to a set of dependencies Ei(tha
includes functional dependencies and multivalued dePe.ndeﬂCleS) if, for-every
nontrivial multivalued dependency X —— YinF+17X isa supgrkey for R. |

£ The following points are stated: | , ;- TR 15 ‘
:S'l'avuﬁxbw Scanner 4 |
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V Sewv (CSE/ISf) —iF since it has 1o FDS-N
atian is always . .
~ wAnall-key relation 1S ah;sythe EMP relation, which has no FDs B

Ans.

16

. Define Non-additive join property of a decomposition and write ap algorithp

Ans.

{for all rows in S they |,
attributes in X -

. Input: A universal relation R, a decomposition D = {Rl; R2, ..., Rm} of R, and as!

symbol associated it
4. Repeat the followj
toS .

S
t

: ) . Uhag
mlOIl] Sll‘:“m is not in 4NF. *the
ne K *

u An all-key rel .
) ANF due to a nontrivial MVD muyg 1, d

Ename—— P;“‘; e
m A relation that 13 clations in 4NT. . .
a ‘?Ti;?,r,‘ldﬂ l he redundancy caused by the MVD.
The decomposl
’ ersal relation R = {A, B, G, ?’ E;ll)?, ICE;, H, L.g nq 1,
s F={{A, B} — {C}, {A} — {D, E}, B} - {F}, {F}Q Setor
' ~

«

MVI)

€c
OmDQSEd t
0

. t it Into,
convert emoves 1

Consider the universs
functional dependencie

1 L) . ( -
ot _l::‘)flof R? Decompose R into 2NEand thett 3NF relations, (061
Key of {A.B} ‘ '
2NF:AB—C | ' ' |
A—DE&D—=I1]
3NF:AB—C
D—1J
B—F
F—-GH

Ial‘lﬂ)

OR

testing for non-additive join property. (04 Marly) -
A decomposition D = {R1], R2, ..., Rm} of R has the lossless (nonadditive) joiy
property with respect to the set of dependencies F on R if, for every relation stafe
of R that satisfies F, the following holds, where * is the NATURAL JOIN of all ke
relations in

D: *@RI(r), ..., "Rm(r)) =r.

Testing for Nonadditive Join Property

F of functional dependencies.

'l. Create an initial matrix § with one row i for éach relation Ri in D, and one colun!
J for each attribute AjinR, '

2.'Se.t S(1, j):= bij for all matrix entries, (* each bijj is a distinct symbol assovs
with indices (i, j) ), ' | af

3. For each row j repre
{for each column jrep
(if (relation Ri inc|yq

senting relation schema Ri

resenting attribute Aj .

©S attribute Aj) then set S(i, j):= ajs};}; (* each
h index (J)*) '
g | . in no chatg®
& 100p unti] 4 complete loop execution results in #7.

ajisa distint

for each functiong] de
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: imake the symbols in each column that correspond to an attribute in' Y be the same
; - all (hese rows as follows: 1T any of the rows has an a symbol for the column, set

(he other rows o ‘lhul same a s_\'.mhol 'in the column.

({10 d symbc')l exists !m‘ the nllrl.hulc in any of the rows, choose one of the b symb
hat appears in one of the rows for the altribute and set the other rows to that same
sx'ml’Ol in the column 3 }.;}:

5 If a oW is made up entirely of a symbol, then the decomposition has the non-

Ldditive join propertys otherwise, it docs not.

lation R(A. C, D, E, H) satisfics the following FDs : A — C,AC — D,E—
E— H. Find the C:_m(_)nicnl cover for this set of FD’s. 06 marks)

ols

D. ATC
AD,
. Given .
g EL‘ (A.C.D.E.H}
Functional Dcpendencicsv
A— {C} AC—D
g—-ADE—H
Redundant check: E— H
Essential checki A — C
E—AD
AC—D
Minimal set of FD’s:
A—C,E—DE—-AE—H

Consider two set of functional dependencies :
F={A— C,AC—D,E— AD.E—->H and G={A— CD,E— AH}

Are they equivalent? | (06 Marks)
When F covers G & G covers F, then they are equivalent, apply inference rules.

c'

Ans.
F covers G

A—-C A—CD
AC-DA—-D
C—-D

E—-~AD E—A
E—-DE—AH
E—-H . -
| Module-5 .

9.a. Discuss ACID propertis of a database transaction. .
Ans. Refer Q. No. 9. a., Model Question Paper -3

(04 marks)

b. Explain transaction support in SQL. (06 marks)

Ang, ,
al unit of work and is guaranteed to be atomic.

* SQL transaction is a logic
implicitly when particular SQL statements are

Transaction initiation is done
encountered.

“® Every transaction must have an explicit end statement, which is eithera COMMIT

B .
L ?ﬂﬂs{'ﬂr ExﬂM Smnnw . 17
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ora ROLLBACK. The
statement in SQL.

mteger value n, wi
simultancously in
nformation to the
statement.

* Theisolationlevel option is specified using the statement ISOL,
<isolation>, where the value for <isolation> can be READ
READ COMMITTED, REPEATABLE READ, or SERI
default isolation level is SERIALIZABLE, although som

COMMITTED as t

based on not allowing violations that cause dirty read,

phantoms
¢ Asample SQL transac

se characteristics are specified by m
The characteristics are the access mode, th diqgnsjcnw
o s isolation level. ) ] e
\r(“:rd\?ﬁ:s mode can be spcuhcd.:clsllel.zfl\llI)chZTl\J[l;\[({ o RE WRyy Y
d,_\{‘;mhisRli/\l)\\’lll'l‘l:'-““I‘CSS“"""SOYJ_]‘O' A -01 AE/‘\D UNCQMMIE.T
is specified in which case READ ONI,J lls “‘.Si‘i':m‘( nmandy 0 READ !
allows select, update, insu_‘l. dclcEc, an(' LlLd L COmman(
mode of READ ONLY.is simply for data retrieval, h A
e The dingnostic area size option, DIAGNOSTIC SIZE

Dy
S0 be o, "Ny
' t
. . 1’
ich indicates the number of conditiong that & |
the diagnostic area. These conditiong Supply ¢, Rl
user or program on the » most recently exeCuteZd Si;:

ATION
UNCONy
ALIZABLE jgq
C systems yge

RIALIZABLE e

unrepeatable read, apg

heir default. The use of the term SE

tion might look like the following:

EXEC SQL WHENEVER SQLERROR GOTO UNDO;

EXEC SQLSETT
READ WRITE

RANSACTION

DIAGNOSTIC SIZE 5
ISOLATION LEVEL SERIALIZABLE;

EXEC SQL INSERT INTO EMP
VALUES (‘Robert’, *Smith’,

LOYEE (Fname, Lname, Ssn, bno, Salary)
991004321 ", 2, 35000);

EXEC SQL UPDATE EMPLOYEE

SET Salary = Salary * |
EXEC SQL COMMIT;

WHEREano = g

GOTO THE_END: ‘
UNDO: EXEC SQL ROLLBACK:

THE _END: . . :
The above transaction co
and then updating the sa|

18 .

ary of
occurs on any of the SQL sta

implies that any updated sg]
newly inserted row would |,

1S1sts of first Inserting a new row in the EMPLO?HM
all employees who work in department 2. S

. s . back-
tements, the entire transaction 18 m“edand (at ¥
4ry would be restored to-its previous value 31"
€ removeq,

-~

Sunstar Emh "‘.:.,




s o The deferred update techniques do not physically update the d

junelTuly 2018 | | | B

S

.‘:ﬁ |
m UNDO and REDO operations and the recovery techniques that us¢

' , marks)
atabase on disk
are recorde

‘.".vc

antil affer a transaction reaches its commit point; then the updates
in the database. :
pefore reaching commit, all transaction updates are recorded in the local
l[.mlsagtion worl\'.spacc or in the main memory buffers that the DBMS maintains
(the DBMS TR IS cache). Belore commit, the updates arc recorded
persistcmly in the log, and then after commit, the updates are written to the
database on disk.
If a transaction fails before reaching its commit point, it will not have changed
(he database tn any way, so UNDO is not needed. It may be necessary to REDO
the effect of the operations of a committed transaction from the log, because their
effect may not yet have been recorded in the database on disk. Hence, deferred
update s also known as the NO-UNDO/REDO algorithm.
In the immediate update techniques, the database may be updated by some
operations of a transaction before the transaction reaches its commit point.
However, these operations must also be recorded in the log on disk by force-
writing before they are applied to the database on disk, making recovery still
ossible. If a transaction fails atter recording some changes in the database on
disk but before reaching its commit point, the effect of its operations on the
database must be undone; that is, the transaction must be rolled back. In the
general case of immediate update, both undo and redo may be required during
recovery. This technique, known as the UNDO/REDO algorithm, requires both
operations during recovery, and is used most often in practice. A variation of the
algorithm where all updates are required to be recorded in the database on disk
 before a transaction commits requires undo only, so it is known as the UNDO/

NO-REDO algorithm. .
| OR

10. 2. What is two-phase looking protocol? How does it guarantee serializability? .

: (04 marks)

JAns,

o The main techniques used to control concurrent execution of transactions are
based on the concept of locking data items. - '

* Alock is a variable associated with a data item that describes the status of the
item with respect to possible operations that can be applied to it. :

* The transaction can be divided into two phases: an expanding or growing (first)
phas.e, during which new locks on items can be acquired but none can be released
and a shrinking (second) phase, during which existing locks can be released but
ho new locks can be acquired. _ | :

® If lock. conversion is allowed, then upgrading of locks i.e. from read-locked to

'

_‘_S'i'av Exam Seanter o | ‘ ‘ ‘- | i | . 19 o
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write-locked must be done during the expanding phaSe‘ ang e
locks (from write-locked to read-locked) must be done the ¢ " T(gradin ¢
g 1 - n y
Hence, a read_lock(X) operation that downgrades an already helq i ing phgw
can appear only in the shrinking phase. : g |ngolu‘.
e Assume transactions 71 and 72 do not follow the tWo-phage lock;, ¢
because the write_lock(X) operatlpn follows the unlock( operatign g pr%%l.
similarly the write_lock(l) operation follox.vs the unlock(Xx) Operatig, In Tl’ﬁnd
e To enforce two-phase locking, the transacthns can be TEWrittep, as 7y np
as shown in Figure 2.4. ~angy,
v ~
T . B _‘
read_lock{¥}: read_lock({X):
reacl_item(Y); read_item{X);
write_tock{X): write_lock(Y):
unlock(¥) unlock(X)
read_item(X}; _read_item(Y):
X=X+YVY: - Y=X+7v1
write_itemi(X); write_item(¥Y):
unlock(X}; unlock(¥):
L .

b. What is Serializability? How can serializability be ¢
restrict concurrent execution of transaction to ensu
your answer. :

. (06 marky)
Ans, Refer Q. No. 10. a., Model Question Paper - | '

|
|
|
|

nsured? Do YOu negq ¢, |
re serializability? Just]

¢. Discuss the time - stamp ordering protocol for

concurrency control, (06 I\'iarl\s)_
Ans. Refer Q. No. 10. a., Model Question Paper - 1 \

20
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s@ﬂd‘m, Exam Scanner

s Answer any FIVE fyq questions, ¢
Wy |

electing ONEfuu ‘ Max. Marks: 80
weach module.
‘ Module-|
[, What are the responsibilities of the DRA
A.nS- DBA :- D:lt:lb:1§c Administratopsg
e Inany organisation where many people use e q
a chief administrator to oversee andina
e In a database environment, the prim
sccondary resource is the DBMS
o Administering these resources g ¢
(DBA). |
* DBA is responsible for ﬂllthorizing access to thé datab
monitoring its use and acquiring software and hardw
o DBA is accountable for problems sych
response time, :
o Inlarge organisation, the DBA is assiste
Data base designers :-

e They are responsible for identifying the data to be stored in the datab
choosing appropriate structures to represent and store this data.

o It us the responsibility of databasc designers to communicate with all prospective
database users in order to understand their requirements and to create a design
that meets these requirements. - : .

@ In many cases, the designers are on the stafl of the DBA and may be assigned

~ other staff responsibilities offer the database design is completed.

o Database designers typically “interact with each potential group of users and

- develop views of the database that meet the data and processing requirements of
these groups. . o . L

e The final database design must be capable of supporting the requirements of all
users groups.

’

and Data hage designer. (06 Marks) .

ame resources, there s a need for
age these resourees,
ary resource s the dat
and related software,

he re

abase itself and the

Sponsibility of the database administration

ase, coordinating and
are resources as needed.
as security breaches and poor system

d by astafl that carries out these functions.

ase and for

b. With neat diagram ﬁ[ilﬂil) "Three schcm.a Architcctulfe". i (Ot5 Ni‘f‘lg:z
Ans. The goals of the three- schema architecture is to separate the uﬁsel ;P[: tlli: lfg[lllo\ving
the physical database. In this architecture , schemas can be defined at 1 o
thr els. S , : o L
(l)e?nl;\ t;lllsternal level has internal schema, which desclflbe'-t l,]el p{h)tS'TsL;:;‘:f;
structure of the database. The internal schema uses a phySllwfo(ratf?e database.
-~ describe the complete details of the data storage and access paths

M- et Cture
(2) The conceptual level has a conceptual schema, which describes the stru |
<

. : . hema hides the
of the whole database for a community of users. The conceptual sc )

a

21
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Sy
age strictures and concern rates on deSLrlme &t%
nt[

ation and constraints. tie
Lypes relationship user ope ration ¢ bor of external 5 dah
sternal or view level includes a number ol externa schemg '
3

art of the database that g P

details of physical stor

(3) The ¢

I ug

- P arty erv

" ema describes the | artic, b
Each external scl r 3

» ls
ar user group 1s interested in a gr
is interested in and that a pmllull g Nd Nideg : rgr(’llp
the database from that user p- Endusers top
: External e
External level _ .
view
Conceptual level Conceptual schema:_]
lnternal lével Internal schema |
<

O O C

¢. Discuss the different type of users friendly interfaces and the types of user why

typically use each (05 Mark)
Ans. (1) Menu - Based interface for web clients or Browsing :-

These interface present the user with lists of options that lead the user through the
formulation of a request. Menus do away with the need to memorize the specific
commands and system of a query language. -
Pull down menus are very popular tcuhmque in web-based user interface. .
(2) Forms - Based Interface :-
Itdisplays form to cach user. User can till.out all the form entries to insert new di

i
Forms are designed- and programmed for naive used as interface to cant
transactions.

(3) Graphical - Uscr Interface :-
[t displays a schema to the user in diagrammatic form. The user then can speciy!
query by manipulating the diagram . |
(4) Natural Language Interfaces :-

These interface accept requests written in English or some other
attempt to understand them. dlﬂ
Users search engines that accept strings of the natural language Words 4 ol
- them with documents at specific sjtes or web them with documents at spee
or web pages.

languages “

tch

22 - | Sunstar Exan S‘f"‘“
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(5) Spccch Input and Qutput ;-
Limitcd‘usc ol .sm.uh A5 A nput query and speech as an answer to a que
esultof @ request is becoming common place
Application W“h. l"_"'lcd Vocabularies such as inquires for telephones directory are
allowing spccc.,h .10' nput u"fi output to enable costumers Lo access this information -
For output & sm.nl.u wnvc"s'_"“ from text or numbers in to speech takes place.
(6) Interfaces for parametric users ;-
parametric USCTs, such as bank tellers, offer have a smallest of operations that they
must pcrl'urm repeatedly.
Systemt analysts and programmers design and implement a special interface for cach
known class of naive users. A '
(7 [nterfaces for the DBA :-

Most database systems contain privileged commands that can be used only by the
| DBA stall. These include commands for creating accounts, setting system parameters,
changing a schema of a database. |

stion or

)

2, Explain with block diagram the different phases of database design.(08 Marks)

Ans.

o The first step shown is requirement collection and analysis. During this step,
the database designers interview prospective database users to understand and
document their data requirements. ,

o In parallel with specifying the data requirements , it is uscful to specify the
known Functional requirements of the applications. These consists of the user
defined operations that will be applied to the database including both retrievals
and update.

o Once the requirements have been collected and analysed, the nextstep is to create
a conceptual schema for the database. using a high- level conceptual data model.
This step is called conceptual design. -

o The high-level conceptual schema can also be used as reference to ensure that
all users data requirements are met and that the requirements do not conflict.

o During or after the conceptual schema design, the basic data model operations
can be used to specify the high-level user queries and operations identified during

functional analysis. .
e The next step on database design is the actual implementations of the database ,

|
|
|
|
K
|

using a commercial DBMS. o,
* Most current commercial DBMS use an implementation data model - such as the

relational or the object - relational database model so that conceptual schema is
transformed fro the high-level data model in to the implementation data model.
@ This step is called logic deign or data model mapping, its result is a database .
. schema in the implementation data model of the DBMS. ' ,
.' The last step is the physical design phase, during which the internal storage
structures, file organisatiohs, indexes , access paths and physical design parameters

. for the database files are specified.

i Cam Scamner - iR
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- Functional
Requirements

Functional D
Requirements l o
High-level transaction %

specification

_ Conccptual
scheme (I high
- level daty Mod

Logical Desiy

f DBMS Independent - ,

- = e e e e e e e e e

¥ DBMS Specific

Application program Logical scheng
-design : 1

Physical Design

l

[nternal scheme

Transaction
Implementation

l

Application programs

b. Draw an ER - diaor .
LR - diagram of movie database. Assume your own entitics, minini
: (08 Mﬂl‘l\'s

. 4 attl-'ibutes and relationships,
ns, /(ions@er thf? entity and attributes of movie data base
Df:tox (Act-fd, Act - name, Act Gender) |
| ere?tor (Dir -id, Dir - hame, Dir - Phone)

ovies ( Movie - id, Mov - t: | . ¥
| , Mov - tittle, Moy - |
Movie - Cast (Act - id, Moy - id.'Ro?ev) Jfsar, Moy - lang, Dir~1d)

Rau.ng (Mov-id, Rev - Slafs) |

24 | S
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Dir-name

Dir-id
Director
Has
Movies .
Module - 2

iscuss thie characieiistics of relations. (06 Marks)

Ordering of tuples in a reiations :-

3- a'bl)

Ans. (1) 'mg. | ,
o Arelation is defined as a set of tuples. Mathematically elements of a set have any

particular order. | |
| o However, in a file , record are physically stored on disk, so there always i san

\. order among the records.
& This ordering indicates first, second with and last records in the file.

o Tuple ordering is not part of a relation definition because a relation attempts to
represent facts at a logical or abstract level. -

(2) Ordering of values with in a tuple and an alternative de

o According to the preceding definition of a relation, an n - tuple is an

n values , so the ordering of values in a tuple. :
o Atamore abstract level, the order of attributes and their values is not that important .

as long as the correspondence between attributes and values is maintained .
o An alternate definition of a relation can be given making the ordering of values

finition of a Relation:-
order list of

in a tuple unnecessary.

(3)-Values and NULLS in the Tuples :-

o Each value in a tuple is an atomic values, that is not divisible in to components
with in the framework of the basic relational model.

¢ Hence , composite and multivalued attributes are not allowed. This model is

sometimes called the flat relational model.

o Much of the theory behind the relational model was developed with this
assumption in mind, which is called the first normal form assumption.

o An important concept is that of NULL values, which are used to reprcsenf the
‘values of attributes that may be unknown or may not apply to a tuple.

® A special value called NULL, is used in these cases. s A E

(4) Interpretation of a Relations :-
® The relation schema can be interpreted as a declaration or a type of assertions.

® Each tuple in the relation can then be interpreted as a fact or a particular instance
of the assertion. ‘ |

3
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b.

Ans.

C.

Ans.

4, a.

Ans,

26

- Step 3 :- Mapping of Binary 1 : | relation types

. on is the number of attributes n of its rel
- 1v) Domaip :- ‘

Sy Y
. acts aboy .. a\%
¢ Notice that some relations may reprclzs?]tns’fl:icps ¢ entitigg Wherea
: : atio i ;
: : ts facts about re ! | .

relations may represents 1 - o
. l:tu le in this relation relates a student to hng)r e ”::JOI Fh.SCI ne

HenSe the relational model represents facts about bo entities g e
. ] C . |

uniformity.

b

mnships

: sonvert the basic ER Model to relationg) ds

Outline the steps to tO'_“’_“t the _ ' qtabi(lge Schem
. . T

Steps to convert the basic ER model to relational database-schema, ‘ Mark&)

Step | :- Mapping of Regular Entity Types.

Step 2 :- Mapping of Weak Entity Types.

1) Foreign key approach

2) Merged relation approach. | . |

3) Cross - reference or relationship relqtmn flpproach

Step 4 :- Mapping of Binary | : N retatlo.nshlp. types

Step 5 :- Mapping of Binary M : N 1'e[.at10nsh|p types

Step 6 :- Mapping of multivalued Attributes

Step 7 ;- Mapping of Nary Relationship t'_ypes

Define the following

i) Relation state

ii) Relation schema

iii) Arity |
iv) Domain . | (04 Marg
i) Relation state ;-

A relation of the rel

ation schema R ( A, A,
|

m! -

ii) Relation Schema :-
Relation schema R(A, A,

e, A isasetsn - tuplesr= .t

........ A)) is made up of a relation name R and a list o

ation schema.
Each attribute A, is the nan

e of a role p|
schema R. D IS ¢ '

ayed by same domain D in the relator
alled domaip of

A and is denoteq by Dom (A).
-~ OR -

| |  Marks)
rations with examples. . (08M
; section and minus operations. k]
$, denoted by RUS, is a relation ;llattl:l i
S or in both R and S. Duplicate tup

result of thig Operation

ali tuples that are either i R or is

eliminateq. il
, ion - ‘ : : jon
o Intqsectloln_ = The rege of this Operations, denoted by RNS, is a relat

" &
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includes all tuples that are in both R and S.
Minus 5 The result of this operations , denoted by R - S , 18
includes all tuples that are in R but not in S,
Exmﬂl’lc
TABLE | —
Students [nstructor -
/ .
First name Last name First name Last name
Rama Rao Ramesh . Rao
Shama Kumar Suresh Kumar
Bhama S Rama Rao
Harish Gowda

_——"—__——', X e . .
Union - Srudents W mstructot

First name

Last name

Intersection :- Students N Instructor

Rama rao
Shama Kumar
Bhama S

Ramesh rao
Suresh Kumar
Harish " Gowda
First name | Last name
Rama rao

Minus : - Students - Instructor

First name

LLast name

Shama Kumar
Bhama S
Ramesh - rao
Suresh “Kumar
Gowda

Harish

b. Consider the two tables, show the results of the following

T, T,

B C P Q R
a 5 10 b 6
b 8 25 e 3

a 6 10 b 5

. 4 relation that
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1
Y
T A=T,P | N

|
)T, [><1(.l|‘: o TP and T, C= T,R
-”T."T: - T
Ans. Cartesian product of'1 undj: T, T st
T BI C P Q —R\
" . 5 10 b 6» '
10 4 5 - 25 ¢ 3
0 | a | .93 L I
5 8 10 b [ 6
5 8 25 C 5
5 8 [0 b Sﬁ
25 a | 6 10 b 0
25 | a | 6 | 25 3
25 a 6 10 b 5
DT><CT,
T.B=T,0,
T T,
A B C P Q R
15 b 8 10 b 6
15 b | 8 10 b 5
NULL [ NULL | NULL | 25 C 3
2)T,>T,
T.A=T,P
i T.
AlB|c]| p Q R
15 b 8 10 b c
B 1 b 18| 10 b 5, .
0 ] a | 5 | NULL|NULL | NULL
7 :

T, | 25 [ a 6 | NULL | NULL | NULL
(T1A=T,.P)and_T|C=TﬂR o
AlBIC] P [oTR AlB|clr]Qlk
10 [ a]s 0 b6 0 | alslto] b 18
7'0 21510 [ 5| %o T2 Ts o] b
= 1216125 [e[3] 5 1aTs 5] ¢ 1M

28 ' RPN o i %
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..

variables. There are two special commun

: T NRRMEISSNER SRS A TR, RSN

«

10 Qa 5 10 b 7

.1) 'lll = T‘\
,l,l
A 3 C
[0 a
5 b 8
25 a 6

Module - 3

How doces SQL implement the entity integrity constraints of the relational data
model ? Explain with an example, | (4 Marks) |
The entity inlcg.ri_l_v constraint states that no primary key value can be NULL. This
i« because the primary key value is used it identify individual tuples in a relation .
having null values for the primary key implies that we cannot identify some tuples.
For Example . if two or more tuples had NULL ol their pr\imzn‘\' kevs. we may not be
able to distinguish them i we try to reference them from ollwl" relation.,
Ex - Let us take example of table employee having column Emp-id, name
ary . lets say Emp-id is the primary key in a tables. Thus from the
inition Emp-id cannot be null as if unique value identities

, address,

pin code, sal
entity integrity value del
an employee record in the table.

Discuss

i) Shared Variables ii) Communication Variables ' (06 Marks)
i) Shared variables :- |
Within an embedded SQL
Variables. These are called Shared variables bec
program and the embedded SQL statements. _
Shared Variables are prefixed by a colon (;) when they appear in an SQL statement.
This distinguishes program variable names from the names of data base schema
constructs such as attributes and relations. It also allows program variables to have
(he same names as attribute names. since they are distinguishable by colon (:) prefix
in the SQL, statement. Names of database schema constructs such as attributes and
relations can only be used with in the SQL commands but shared program variables
can be used elsewhere in the c-program'\vilhéul the colon (:) prefix.

ii) Communication Variables :-

In order to communicate with the progr:

command, we may refer to a specially declared program
ause they are used in both the

wm and the DBMS we used communication '
ication variables that are used by the DBMS

to communicate exception or €rror condition to the program are SQL CODE and

SQL STATE. The SQL CODE variables is the integer variable after each database
command is executed , the DBMS returns a value in SQL CODE. A value of 0

29
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indicates that the statement was cxccuu.:c‘l ‘Slll'clt.icsl;siitullly‘.by the DR |
> 0. this indicates that no more data EI\IL:I‘\ ldl :;) gﬂm (‘\ L‘Il'lt.:ry result
< 0: this indicates some crror 'Ims (\)cun’n.(’ |‘1 ?(lm.u,‘ 5‘}-5&-[“3 for .
oracle RDBMS - SQL CODE 1s a ficld ina record structure ¢
wlhhrreneend ae SC X ?‘,\_
ll;lLt|11LL.HT;:I\L1-;“;':rgilm(ls of the SQL .smndz‘u'fl, a \cmrmmnicﬂtion var;
STATE was added. which is a string f’l five characters _‘/.\ v
STATE indicates no crror or chl‘cp.tlon. other \::llucs Indicate Varigy
exceptions, For example '02000 mdm"u_lc no mmc.dala \.zvhen USine
currently both SQL STATE and SQL CODE are available in the SOL stai)

Iq,
e Explain with examples in SQL.

i) Drop Command

ii) Delete Command

iii) Update command | o o

Ans. i) The Drop Command :- | ' arky

e It can be used to drop named schema element, such as t
trains schema. '

o For example. if a whole schema is no longer needed. the Dro
can be used. :

e There are two drop behaviour options :-

Cascade and restrict. , ‘

® For example to remove the company database schema and all its t
and other elements, the cascade option is used as follows

Drop schema company cascade: N '

e Ifthe restrict option is chosen in place of cascade. the schema is dropped only f
it has no element in it. otherwise the drop command will not be executed. |

* If a base relation with in a schema is no longer needed, the relation and is

definition can deleted by using the drop table command.
DROP Table dependent cascade.

ables, domaips, ¢, o |

P schemg COmmg

ables, domains |

® The drop table command not only deletes all the records in the tale. butds |
removes the table definition from the cat |

i) Delete Command ;-

° ltremoves tuples from g rel
in an SQL Query,

alogue. j
ation, If includes a where clause . similart0 thﬂt.used‘
. to select the tuples to be deleted.
® Tuples are explicility deleted from only one table at a time.
® Depending on the number of tuples selected by the condition in the wher
ZEro . one orseveral tuples can be deleted by a single delete COmmﬂn(',delﬂed' |
® A missing where clause specifies that all tu.plcs inhthc relation are 1038
the table remains in the data base as | |
EX :- Delete from employee where 1. name = 'rao' -
Delete from employee where D = d;
Delete from employec " '

an empty table.
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T

Update Command :-

iii)
, Itis used 1o modify attribute values of ope or more selected tuples.

o Where clause in the update command selects the tuples to be modified -
single relation.

o AD additional set Llause in the update command specifies the attributes to be
modified ¢ and their new values, ,

o Forexample, to th'lnéb the location and controlling department number f project
aumber 10 1o Mg road and 5 respectively we yse,

Update project
thPloLﬂllon ='Mg road'; Dnum =5

where P number =10 ; | |

¢ For cxample , is (0 give all employee in the research department at 10 percent
raise in the salary. We use

Update employee

Set salary = Salary *1.1:

Where D =3

no

OR

Pf 6, a. With program scgment , explain retrieving ol tuples with embedded SQLin C.
: (06 marks)
Ans. The below program retrieves an employee name where emp-number = 100 from a
table-called employee contained in a database called trans and print them. )
EXEC SQL INCLUDE SQLCA ; |
EXEC SQL BEGIN DECLARE SECTION
host - name character - string (20)
host- emp- number integer
EXEC SQL END DECLARE SECTION
. EXEC SQL WHENEVER SQL ERROR STOP .
- EXEC SQL CONNECT FRANS
| EXEC SQL SELECT name emp - number
. INTO host - name host - 'emp - numbel
~ from employees
where emp - number = 100
EXEC SQL DISCONNECT.

b. Consider the following tables :

Works (pname , ename, salary)

Lives (pname , street, city)
Located - in (cname, city)

Write the following queries in SQL. -

i) List the names of the people who work for the comp.my 'Illpm along w1th
Citics s they live in .

ii) Fing the names of the person who do not work for infosys

iii) Fing the people whose salaries are more than that of all of the oracle
Cmployces ‘ |

“o\vExAM&an‘,r | o | 31":




Ans.
- [WORKS |_Pnamt® |

Ans.

3z

wipro

infosys
infosys
Oracle

wipro

proj |
proj 2
proj 3

. S
Lives | Pnam ‘
proj | [ Jhon - | Bangalore

——-proj 2 James | - Bombay
proj 3 Patic Mysore
proj4 | Chruch Mangalore
proj 5 RT Kerla

Located-in | C name City
wWipro | Mangalore
Infosys ‘Bangalore

- Infosys Mysore
Oracle Kerala

- It
. What do you mean by Llosmc of attribute ertc an algorithm to find clos?

Wipro Bombay
(1) Select P name , C name . City

from works w. Lives L '
Where W P name = L. P name and ( name ='WIPRO'";

(i1) Select P name hom works
Where

- (iii) Select P name ﬂom works where

Salary > (Select S Max (salary) From works when C name = Oracle)
-(iv) Select P name from works w, Lives |, located i inl

Where W P name = L P name and ZW ., Cname =1.C name
and L. city = city ;

Module 4
of attribute, Mark
Closure of an Attribute ;-
The set of all attributes whicl, can
called as a closure of that ;
Algorithm :-

be functlondlly determined froman atmbd s{ }
atlubute set closure of attr ibute set { ‘l s deno’?

Sunstar Bt
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aput - A set F of FDg on a relation schema R

of R

X‘ L= X ;

Repeat )

ol X=X

For each functional dependency y — 7 iy F do.
X2y then X' :=X"uz:

Until (X' = =old X' ) ;-

. Explainany two informal quality measures employecs for a relation schema

design : (04 marks)
(i) Impar ting clean semantics to attributes in relations :-

o Semantics of a IdMlOll Meaning resulting from mtupletatxon ofattrlbute values
ina tuple.
o Easier to explain selmntlcs of relation indicates better schema design.

Gmdc line 1

L o Design relation schema so that it is easy to explain its meaniné

¢ Do not combine attributes from multiple entity types and relationship types m to
a single relation.

(i) Redundant information on tuples and update anomalies :-

¢ Glouplnu attributes in to relation schemes significant effect on storage space.

o Causes problems with update anomalies.

o Types of update anomalies.

[nsertion

Deletion

Modification

Guideline 2 :-

e Design base relation schemas so that no update anomalies are plesent in the
relations. ' ' '

¢ Itany anomalies are present.

¢ Note them clearly

¢ Make sure that the programs hat update the database will operate correctly.

Ans:

¢ Given below are two sets of FDs for a relation R (A, B, C, D, E ) . Are they
equivalent ?
)A—-B,AB—-C,D -AC,D—E | .
i) A — BC D — AE (06 Marks)
Aus, R(A,B,C,D,E) B
X={A- B.AB— C.D —AC.D—E}
Y={A—BC,D— AE}
. XcY(X COVERS Y)Y c X
(A)=ABC  (A")=ABC
. (D) DAEBC (AB")=ABC
(D) = DACEB

-

and set of attribute x, which is a subset’

'f‘t“"E"V“M‘Smnnw_ A . aE _ 33
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Ans,

Ans.

34

X Covers Y Y Covers X

X=Y

Yes both x and y are equivalent

Multivalued dependencies are a consequence of first Norma]
disallows an attribute in a tuple to have a set of values and the 3

OR

. Wh-nt' do you mean by multivalued dependency ?Explain the

of convertine an unnormalized relation into INF,

Fourth normal form :- A relation schema R is in 4NF y; Spec « .
dependencies F if, for every non trival multivalued _dependency X — t

super key for R. '
We can state the following points :-

* Anall - key relation is always in BCNF . Since it has no Fpg .
.o Anall -key relation such as the EMP relation w
e name — P name : D name, is not in 4NF.,
. ® Avrelation that is not in 4NF due to a non triv
convert it in to a set of relation in 4NF.
® Th decomposition removes the redundanc
Ex - EMP: The Emp relation with two MVDs

E name — P name and E name — D name

hich has no Fpg but hg ey
: 0

al MVD muygt be decomposem
0

y caused by the Mvp.

INp

I

h re

Ename | Pname D name
smith X john
Smith Y Anna
Smith X Anna
Smith Y John :
Decomposi‘ng the EMP relation into two 4NF elations EMP- Projects and EMP-
DEPENDENT. ‘ ‘
___EMP- Projects EMP - DEPENDENT
Smith X Smith John
| Smith Y Smith Anna

example

. Suggest and expl

Threc techniques to acl
(1) Remove the attripyte
locations along with the pri
this relation is
- locations exists for ¢
relation into INF re|
® A relation schema th

the combination

lieve INF ..
th
mar

[ D name

D number

atis not in a [NF Department.
\

Dmgr - g5 l D locations

. arion Dept
at violates INF and place it in a separate w!at:;'; oL
y key D number of Department. The prima® gk

; -1 e le ln
{ D number , D locations }. A distinet tuP " nf
ach locatjoy

: ¢
: 1s of a department. This decomposes th
ation,

o ) . ;. 'mbl‘l
am three different technique to achieve INF using "

noll

Sunstar E‘@f J
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nple state of relations department,

~ Departme
— D name D number T
: | mber D mgr - ssn D locations
sgealCil .
/Jﬁ?ﬁl" ' > 100 Bangalore. Hubli
Administration 4 200 - Mangalore
Headquarters l 300 Mysore

/'—.—-- B 2 or R it . s
INF version of the same relation with redundancy

Ans,

(]
/_2_'1@“ D number | D mgr-ssn | D locations
Research 5 100 Bangalore
/ .
Research 5 100 Hubli
/"‘—._—,f .
Administration 8 200 Mangalore
/““ o .
Headquaiters l 300 Mysore
———1 the key so hat tl i : byt
(2) Expan the key so that there will be separate tuple in the original department

relations for cach location of a department , as shown above. In this case primary
key becomes the combinations { D number, D location}. This solution has the
disadvantage of introducing redundancy inthe relations.

(5) f a.maximum number of .values is known for the attribute for example , if it is
known that most three locations can exist for a department replace the D iczations
attribute by thread atomic attributes D location 1, D location 2, D location 3.

Consider the following relation for car scale (car-no, Date-sold, salesman - no,

commission, discoint) Assume a car can be sold by multiple salesman and hence
primary key is { car - no, salesman - no} Additional dependences are
Date - sold — Discount ' .

Salesman - No — Commission. |
i) Is this relation in INF, 2NF or 3NF ? Why or why not

ii) How would you normalize this completely ?
Date - sold — Dis count
Salesman - no — Commission.

Care-sale

(10 Marks)

Car-no | Date - Sold | Salesman - no | Commission | Discount
l 01/05/2019 10 1000 10%
2 10/07/2019 [ 2000 [15%
3| 05/03/2019 0| 4000 20%
4 22/02/2019 12 ‘ 3000 30%
5 | 01/05/2019 20 20000 | 10%
(1) This relation is in | NF because the attributes have atomic value.
(2) This relation is not ini 2NF because of partial dependency . Discount depend on
salesman - no but not on car - no. | : o o

(3) This relation is not 3NF because no transit-ire dependency.

'gr‘{"VExAMSmnnw S .' ' 0 35
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Dl “M*--l1-;;-':‘-.']””“ no , ( 'Hlllllllhuiu” l ““”5““‘;”*:
{ gcs — '> P ' ‘ ¢ iy i
- -“.NI' normhisation

car.no

. —— ..... ——e ‘"‘"‘--‘wu.,h*_'
Salesman.no I Dincount , [ Cine e [ ’)“‘" m’l(l l
Carno |osdaidsh ' e Old

1 |

l Slestnan, l(‘{,,,,’,
P e, »-1*--\1 [)’:‘

- ‘-\.\‘D
T —— e e—

““,f;i“”

—-| H ! ‘ ——
arno | Date sold .\‘ulcmnnn.nnl Commission Hu.umnl ]
Gl ¢ - v

'l INF ~
' s livgivs e l\'\
carno [ Date sold | Salesman.no [.S.nlg..m.m.m_;_ (nmnm;s;i(,,,
A A
Module - 5

9. a. Discuss the ACID properties of a transactions,

Ans. The following are the ACID propertics,

Atomicity - A transaction is an atomie unit of processing, iy shoulg Cilhr p,
performed in its entirety or pol performed at all.

* Consistency Preservations :- A transaction shoul be cons.if;lcucy Preserying
meaning, that if it is completely exceuted from bc;;innin;; Lo end witly OUl interfygs
from other transactions, it should (ake the databage from one consistent stage s
another,

* Isolation :- A transactions should
isolation from other (f
concurrently,

o l)urnhililyurI'crm:mc
transaction must persist
of any failure,

appear-as through it g being exeented i
ansactions, even through many transactions are executin
ney i-The changes applicd to the database by a commitd
. - E . se
in the database | these changes must not be lost becast

i ' , . oo wil
b. What are (he anomalics occur (ye ¢ inter leave execution ? Explain them
example,

(06 Marks
Ans. Anomalieg oce

ur due to ingey le
(1) The Jost up

date prohlen :

same database jiens have thejr operations interleaved in away that make

» atnalyag e H s . . e » b”“n
some database jieiys neorreet. Suppose that transactions T, and T, arc s
approximately (he same time ;

) o nterleaved.
! & and suppose tha their operations are mtcrr llj i
the final valye ofitem x s iy correct becauge T reads the value of x before !
Ex :- 2

ave execution ( aceess
This problem oceurs two transactions tha ;valuev

If X = 80 at the start W N = 5 and M =
=79 . However | iy the inter ¢
because update in T, th

‘118

S operatio™” d il |

45 the final result should "l\?:ta e AR
aving of Operations as shown in abo

at remoye the 5.seats from x was last. -

36 Sunstar B =
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T,

S
read - items (X) @

.
L_?‘l)lo; S

x:=x-N:
read - item (x) :
. . X:=X+M;

Write - item (X) ;
read - item (y) ;

Time

item X has an
in correct value
- . .
because its up date .
by T, is lost .
9) The temporary update (or Dirty read ) Problem :This problem occurs when
one wansacnon updates a database item and then the transaction fails for some
updated item 1s accessed by another transaction before it is changed

reason- The up
back o its original value.
(¢ E

Write - item (x) ;
y:=y+N;
y|  Write - item (y)

T, T
read - item (X) :
x:=x-N:
21| write -item (x); .
= ' read - item (x)
: x:=xt+tM:
Y Write - item (N)

read - item (y) 5 -

then fails before completion, sO the

here T, updates item X and
ansaction

to its original value. Before if can do so . tr
T. reads the temporary value of x, which will not be recorded permanently in the
database because of the failure of T, The value of item x that is read by T, is called
dirty data because it has been created by a transactions that has not completed and

committed yet, this problem is also known as the dirty read.
(3) The incorrect summary problem : If one transaction is calculating an a
summary functionson a qumber of database items while other transactions are updating
some of these values before they are updated and others after they are updated.

T, I,

' sum:=0:

read - item (A) -
Sum : = Sum +'A;

In the example W
system must change X back

ggregate

- read - item (X)
x:x-N

Write - item (X) .
read - item (X)

Sum :=Sum+ X :
read - item (¥)
read - item (¥) © Sum :=sum+ Y.
y:=y+N:

: ’ Write - item(y) ;

Suppose transaction T, is calculating the tota
- onall the flights, transaction T, is executing .
above occurs, the result of T, will be off by an amoun

[ number of reservation on reservation
If the interleaving of operations shown
t N because T, reads the value .

Wtar Excam Smnﬁu : 37
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s for 1ts two I
" receives different values for 1ts t

10. a.

Ans.

b.
Ans,

cl

Ans,

38

" o "t‘
ts have been subt,-acled from 1t but l(;?ﬂds the Valllﬁ £ y befo a‘e‘%
of x after N sealts he . l.yr.
N seats have been added to.1t. 0

atable read problem :- Where transaction T reads
(4) The unrepeat:

ion T bety Same .
item is changed by another transaction T between gy, reags Mg
twice and the item 1s & cads of the same item, ,

OR

cur when concurrent exeeyg;

Describe the problems that occur when ¢ tion -

‘. Y . 06 '
Give examples _ - ( Mar
Refer Q.No. 10.a. of Model Question Pape _ ks
What is two phase locking ? Describe with the help of an CXample

wo Phase Locking :- A transaction is said to follow the two-phase |00kin 'lrks]
if all locking operations precede the first ui -k op © angaggig,
Such a transaction can be divided in to two phases an expandjy
dliring which new locks on items can be acquired but-none ¢
shrinking phase during which existing locks can be rele

an be re|en
ased but pq new |,

. .CkS t
be acquired. :
2 T T,
read - lock (y) read - lock (x)
read - item (v0 read - item (x)
write = lock(x) : write - lock (v)
unlock (y) ; unlock (x)
read - item (x) : read - item (y)
Xi=x+y; yi=xty:
Write - item (x) ; Write - ilem (v):
Unlock (x) : Unlock (v)

What is dead lock ? Consider the following se
order they are submitted (o the DBMS.
Sequence S1 : R (A); W, (B); R (B); R (C); W, (C);
Draw waits for graph on case of dead Jock Situation

Dead lock :- If oecoyrs when each transaction T in a set of two or more transactions s
waiting for some jtem that-is locked by some other transaction T in the set.

It is a situation ip which twg computer program sharing the same resource at

eflectively Preventing each other from accessing the resource, resulting in bof
Progium seizing (he function, ‘

Sequences S1: R (). W BER, (B); R, (C); W, (C); W, (B); W, (A).

quence of actions listed in the

W, (B W, ().
(06 Marks)
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Tmlct . Answer any FIVE full queamm.:s, selecting
Nof¢ :

Max. Marks: 80
ONE fulr question from each module.

Module-1

pefine DBMS ? Discuss the :ulyuntagc over the

J & DBMS!' :

ADS: tis collection of programs that enables ysers g cre
Advantages -
1) Controlling redundancy :- |
[n tradition file systgm redund'ancy In storing the same d
several problems. First, there is the need to perform a sip
entering data on a new student-multiple times. This le
space is wasted when same data stored repeatedly.
In the database approach, data base design that store
one place in the database this is called data normaliz
and saves storage space. -
2) Restricting unauthorized acceess :- :
Not every user should be-able to access all the data . In tr
difficult to enforce security constraints,
In the database approach it should provide security and authorized subsystem, which
the DBA uses to create accounts and to specify account restrictions. {
3) Providing Persistent Storage of program objects :-
In traditional file systems often suffered from the so - called independence mismatch
problem, Even though an existing file may contain some of the data needed, the
applications often required a number of other data items. As a result, the programmer
has to recode the definition of needed data items from the existing file as well as -
definition of all new data items. o |
Data bases can be used to provide persistent storage for program objects and data
Structures . This is one of the main reasons for object oriented databage system. A
complex object in ¢++ can be store permanently in an object-oriented DBMS. Such
an object is said to be persistent |
4) Providing s
In tradition fi

traditional file system (08 Marks)

ate and maintain database

ata multiple times leads to
ngle logical update-such as
ads to duplication and storage

s each logical data item in only
ation which cnsures consistency

aditional file systems, it is

toragestructures and search techniques for efficient query processing:-
le“system, the operating system is responsible for disk to memory
Wllering. DBMS must provide capabilities for efficiently executing queries and
UPdates . Because, the database it typically stored on disk , the DBMS must provide
Spe_clal'ized data structures and search techniques to speed up disk search of the
SSired recors. Auxiliary files called indexes are used for this purpose. DBMS often

ms a bllffermg or coaching module that maintains parts of the database in main .
“mory butters, Ao

o
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Ans,

. Explain the compone

A
i and Recovery :- } &%"
iding Back up and -
>) Pro'\'l'(lll . tem, a user needs to backup the databage after 5 . |
In traditional file system, USCrneRes B ol mlari
of time that wastes lots of time an

i o Ntar
DBMS solves this problem of taking backtlpl)fagalll and again. : ay ol
automatic backup and recovery of databa]se.t t Etl S.yster;:‘ fails jy, betweellf il
process then DBMS stores the values of that state l?l Which database

query execution. "

6) Providing Multiple user Intcrfaqs .-._ N

In traditional approach only one user l.lllel fafc,e IS a!lo»veci

DBMS provide a variety of user interfaces. These |~ncll.1d.e query lang,, e fo
users, programming language interfaces for ap'phca.t:on progmn]mers, ; Calgy
command code for parametric users and menu driven Interfaces apg
interfaces for standalone users. _
7) Representing complex relationship among data :-
A database may include numerous varieties of data th

A DBMS must have capability to represent
the data.

Natury) langua:d
Y

at are interrela

: ted in gy W
avariety of complex rela

. ays
tlonships amoyng

8) Enforcing Integrity constraints :- |

Most database applications have certain integrity constraints that

data. It must provide capabilities for defi ning and enforein g-these

nt Modules of DBMS ang the

must holq for the
Constraints -

ir interaction Wwith help of,
diagram

(08 Marky
® The figure is divided ip to two parts, The top part refe

database environment and their interfaces. The lower part shows the internals of
the DBMS responsible for storage of data and processing of transactions,

® The database ang the DBMS catalogue are usually stored on the disk. Access to
the disk is ¢ imar

y by the oOperating system which schedules disk
read / write, : .
* A higher -

's to the various users of e

leve] stored dat

_ ! data manager module of the-DBMS controls access 0
DBMS informatiop that is stored o disk, whether ifis part of the databdse ortié
Catalogue, ‘ . -

: . . cwilh
* Top part of figure shows interfaces for e DBA staff, casual users who work Wil
Interactive Interfaces to f,

. . P \VOfk'
* The DDL : ormulatc quertes application programmers entryd o
i LOln:‘)]lt:l- processes schemg definitions specified in the DDLand:
SCriptions of e lec i’ \
€S n the DBMS o
® Casual ysers Catalogue.

' : s Y datd
1S With occasiong| need for information from the
M of interfy

. : interfac™
©¢, Which we call interactive query "ntax, 1e

are parsed apq validated for correctness of the query SY

les and daty ele |

. : te
: © Fments and g6 by a query complier tha :
an interng| form, ' i

base

names of fi
them into

ompil®




- i) Weak entity type's-

“efy,"p“ml'?e n (t"ome;ne((: i th.e rearrangement and possible reordefing of
grations. CIMINALOMOTTE undancies and use of correct algorithms and indexes
during execution. | | .
o Pre- compiler Lf“‘ﬂcts DML commands from an applications program written in a
host prOgrammlng language.
1 | .

o Run -t database processor exccutes'the privileged commands, the executable
query plans, the canned transactions with runtime parameters it works with
syster catalogue and may update it with statics. e
, Concurrency Co‘ntrol and pack up and recovery systems are imegraied -
vorking of the run-time database processor for purpose of transaction

the ©
nmllf\ﬂc'—,,_‘)ﬂ]—l'f
' Application
DBA ‘Q Casual users programs
DDL Privileged Interactive Application | | Host
Statements commands . query programs compiler
= | ¢ )
DDL Query | Pré-cominiler Compiled
Complier . compiler | Fre-comprist, transaction
] . '
e | Y v
: Query DML
: optimizer compiler
‘ . RO
i‘ S
' d a‘; <.
: ”, "‘r r\.J‘
-—f E ,"' : ',"’ '
: ,” 'r"’
Y koo = ‘l', _
Stored . 7 .- p| Lumime " - | Stored Data
Catalog | o.cm-=="""" Database:* === o Manager
S Processor o
]
: -| Concurrency
s o ‘ )
| Control
* .
Stored |
| Query and transaction Databasc Input / Output
execution from database
2 . : .
% Define the following with an example.
1) Weak entity type g
) Participation constraints
) Cardinality ratio =
Iv) Recursive relationship (08 Marks)

A % b-"E’(AM Scanner - PRI e s
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Database M :

| Ans.

hat do not have key attributes of thilr Onn are Callgy
g at relates a weak ent;
The relationship types that n.la?cs a wee Ity type to i

Atypes. The refationstiy WE=> k entity type.

. ~ ionship of the wea )

identifying relationship ¢ N

ldLm”i\\mbt.l\ type always has a total participation Constraint Wit

‘cak entity 1) J o R = . :

° A{ “:‘f ing relationship because a weak entity can not be Ident;g

identifying reké L _

e Entity type

fespe
Cty, .
ed i, 10 i

ith %l
S h pt
owner entity.

' has a partial key, which is (e
e A wceak entity ‘l§'pc noT'n‘\nllil()iclldl\;l:( I:‘I‘Ll rclnlc'd o the sam(:(;)
uniquely idcnfl‘t,\ “w.l,l\ Ln‘ no‘l\\’o dependent 0("lhc‘same em ]0y ;
e For cxiullplg'-.llllcx\'lul-lzhi-:::'r?l:utc name of dependent is (he partia| kf; Xr e
:::::tn'lllubglnzlll ll.lc weak entity 'attribut.es will be partial, . Q,Ompoﬁite ‘
it) Participation constraints :- .
"o) lltl;:)l::liﬁcs‘whclher the existen.cc of an entity depends on itS‘being el
another entity via the relationship type. ‘ | |
° This constraint specifies the minimum number of re:la'tmnship nstances that
entity can participate in and sometimes called the minimum cardinality cOnstrai;ch |
e There are two types of participation total and partial. it
e For .example, If a company policy states that every employ
department then an a employee entity can exist only if it p
one works for relationship instance. |
® Thus . the participation of employe
meaning that every entity in the tot
department via works - for,
* We do no expect every em

Altribyyy, the
Wnep entiyy

lo i

C€ must wok fory
articipates i 5 lesg |
e in works, for is called tota

| participatioy |
al set of emplovee entities

must be relatedyy

ployee to mange a dep
employee in the manages relationship is partial,

3)Cardinality Ratio:- |
The cardinality ratio for

relationship instances that
Forex

artment . so the participationof |

a binary relationship specifies the maximum numberol |
an entity can participate-in, . ol .
ample, In the works for binary relationship type Dept. : Employee ISOfcde}?c
1 a2 1 A TAYA) ) - t‘ »
ratio N, mceaning that eacly department can be related to only one departmet

possible cardinal ratig for binary relationship types are 1:1, 1:N, N:1, ANDM:N
4) Recursijye rclnlionship - | '

The role name becomes essential for distin
participating entity plays, Such ¢
For example (e SUpervision rel
where both emplo

entity set. Henge
supervise,

. . | | - at eaCh
guish the meaning of the role that &

o ching
elalionship lypes are called Recursive relauo:rs\g‘isir' ,
ationship types relates an employee (0 8 Sélpnp ot
Yee and supervisor enities are members of the same =0
the employee onee the role of supervisor and once in v .‘

it
Draw an ER diagram ¢ )

five et
indicates all keys, const

(08

fBanking system t

ino i st
: aking in to account atle2
raints ap( assump

tions that are.made.
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Module - 2

3, 2. Whatis meant by integrity congty
integrity constraint How refe

aint? Explain (he

: importance of referential
rential integrity cong,

aints in implemented in

SQL? ' (08 Marks)

Ans. Integrity constraints are specified oy a database schema and age expected to hold on
every valid database state of thyt schema, -

Referential integrity constraint :-

o If is specified between two relations and is used to maint
among tuples in the two relations.
¢ To define referential integrity

ain the consistency

more formally, first we define the concept of a
foreign key. The conditions for 4 foreign kev, specify a referenlial’integrity
constraint between he two relation schema R, and R,
* Aset of attributes FK in relation schema R, is
relation R if it satisfies the following rules.
(1) The attributes in FK have the same domain as the primary key attributes FK of
R,: the attributes FK are said to reference or refer to the relation R,
(2) A value of FK on a tuple t, of the current state r, (R)) either occurs as a value of
PK for some tuple t, in the current state r, (R, ) oris Null . In the former case, we
have t (FK) =t (PK) and we say that the tuple t, references or refcn:s to the tuple t,.
* In this definitions R, is called the referencing relation and R, is the referenced
relation,

a foreign key of R, that reference

* Ifthese conditions hold, a referential integrity constraint from R, toR, is said to
hold. ' o '

* Referential integrity constraints typically arise from the relationship among the
entities represented by the relation schemas, . . iiécted
from each foreign key to the relation of references. ‘ ' lati

° FOI‘CIal'ity, 'the arrow head lnﬂy point to the pl‘lmill'}’ kcy Ot the l'@ferenced Ic aIIOI}.

's’t-‘“'_ Exam Seanner . 473
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Employee

«n | Bdate | Address | Salary

Fname | Lname

\ M
Department N

Dname | Doumber | Mngr_ssn

A —

Dept-location

- {
Daumbet l)lm‘mmnsl

Project

Pname | Pnumber | Plocation | Pnum

A [

Wor ks_(\n

-SSh Pno Hours

t A

Dependent

Essn | Dependent name | Bdate Relationship

4

Fig :- Referential integrity constraint on the company

e —

relational dutabase Schemy
b. Consider the following Movie database 3
Movie (Tittle, director, M year, Rating )
Actors (Actor, A age)
Acts (Actor tittle ) |
Directors (Director sy age) . |
Write the following queries in rel
i) Find movies made by "H
ii) Find all actors ang dire
iii) Find " Coen's *
iv) Find (director

ational algebra on the database given;
anson" after 1997,

ctors.

" movie with "Mec Dormand", -

» ACtor ) pairs where the directors is younger thzll(\og’ ;

Ans. (i) Find movies made by "H
g myear > 1997 diecior = Hanson
(1) Find all actors and directors,
l'l.acmr (Actors) u I direcror (Directors)
(1) l'-'ind Coen's movie wig), "Mc¢ Dormang *
€, = l»l little (o actor = "Mc¢ Dormang (Acts))
e, = I title ( o director = "‘Coen (Movies )

anson” after 1997
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result = € e, .
| ) Find Paris where the director ig
r] director . actor (Director dyear >

.ccuss insertion , deletion ang ificatinn
| . Disct _ - modificatiop anomalies , W i i |
4 pad? [llustrate with example : . Why are they considered
LA ) b
[nsertion Anomalies :- - (08 Marks)

A can be differentiated in to two type
on the EMP-DEPT relation,
e TO .inscl-t a new employee ulple\ into EMP-DEPT. we must includ‘ sither th
attribute values fo-r the depaﬂment that the employee works for or N e“u et the
¢ For example . to insert a new tuple for e
attribute values of dep

S illustrated by (e following examples based

number 3, we- must e{ner all the , atriSHL 5 correctly so that
:ELEIS;I?-L[;)[E];I?LM \‘Mth the cor ¢sponding Vﬂllle$ for department 5 in other tll[?leS
o Itisdifficult to inserts new department tj
DEPT relation. The only w
for employee . This viol
its primary key.
Deletion Anomalies :- . )
The problem of deletion Anomalies is related to the second insertion anomaly
situation . If we delete from EMP-DEPT an employee tuple that happens to iepresent
the last employee working for a particular department. the information concerning
that department is lost from the database.
Modification Anomalies :- |

 that has in employee as yet in the EMP-
ay 10 do this is to place Null values in the attributes

In EMP-DEPT . if we change the value of one of the attributes of a particular

department .the manager of department 5. we must update the tuples of all employees
who works in that department, otherwise the database will be inconsistent. If we fail
to update tuples, the same department will be shown to have two different values for
manger on different employee tuples, which would be wrong. -

b. Write the SQL queries for the following relational schema ;
Sailors ( Sid, S name, Rating, Age)
Boats (Bid, B name, Color)
| Reserve (Sid, Bid, Day) S | »
B i Retrieve the Sailor's name who have reserved red and green boat.
ii) Retrieve the no ; of boats which are not reserved.

ii) Retrieve the Sailors name who havé reserved boat number 103,

— e

. Aﬁs

* 1) Retrieve the sailor's name who have reserved red and green boat.
Select S - name

' 4‘ ff?"" Exam Scanner

an-employee who works in department

ates the entity integrity for EMP-DEPT because SSN is -

v) Retrieve the Sailors name who have reserved all boats, -+ (08 Marks) |
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" from sailors S, Reserves R. Bc.)ats‘B y
Where S - sid = R.sid and R.bid = l?.blc N
and (B. Color = red ' or B. color = 'green’) -
i) Retrieve number of boats which are not reserved
Select S. name

from sailors $ -
where not exists (Select B.bid from Boats .B

where not exists (Select R. bid

from Reserves R

Where R-bid = B. bid

and R.sid=S. sid)) ; .

iii) Retricve the sailors name who have reserved boat number 103
Select S. s name .
from sailors s

Where EXISTS ( select *

from Reserves R

Where R bid =103

and R-sid = S, sid) ;

iv) Find the names of sailors who have reserved all- boats |

Select S. S name ' . - '

from Sailors S _

Where Not exists (( selects B . bid:

from boats b)

Except

(Select R. bid

from Reserves R

Where R.sid =S sid ) ;

» Module - 3
< nd '(] Sse¢ ¢) Y 1
Ans.. Triggers. g ssertions defined in SQL, 2 Explain (08 Mark

It is to specify ~
; Y the type of actio

L 7 ¢ n to be ak
certain conditions gre satisfied ke

® Forexample, |
Texample, it may be
® i useful to specif .
USCE o be infer pecify a co ot g some
* Anm 10 b_e informed of (he violation ¥ # conditionthat, ifyiglateds (%
anger may . '
e 4y want to be inf:
certain limjg : ¢ Informed
) \’ recelvil O .
[ ] Th ¢ s " ’]a a rneSS’]()c
) ondition ig tfyg used to mo -
Such as EXecuting g g nito:

when certain events occur and Wit

. ) . o ‘
Lif an employee's travel expense exceed !
Wwhenever this oceurs, e ‘
. S e the database other actions may be P
he create triggey stateme & ,("ed'Pl‘Ocedure or triggering other updates: -
® Suppose is greatey tlnn“}“lts 'S used to implement such aZtions the SQL: -
’ dﬂtabase. : T Sal.fl]‘)/ of his or her direct super\;isor ll'lthe Ot ;
o Su . 3 3
uppose that the action 1o take w < |
VlO!{!tlon, w]nch will notif o o.llld be to.call

o Y the supery;
46 I e

an external store proc®
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EX i Creatc tl'igger Salary - Vio|
pefore insert or update of s
“on employee

for each row ‘

when (new salaly > (Select sq]
y)inform SUPETVIsor - ssn, N
Asscrtions:- ‘ :

[t is a statement in SQL, (hy( o
database. o

o Lachasscrtion is given

ation
ary, SUpervisio,

ary from ey,

ployee Where
Wssn ) &

ot
3

S8 = new supervision - ssn

NSUres a ceptain o 1 5
S a certain Condition wi| always exist in the

dconstraing p
{ to the where clause of ap SQL que
o Forexample, 1o specify the constr

greater than the salary of tlye Manger of i (i,
for in SQL, we can write (he Followi_ng

create Assertion salary — constrain

Check (Not Exists ( seleot *

from employee E, employee M,

Department D

Where E. salary > M salary

And E.Dno =D. D number

And D. pgr - ssn = M. ssn))

¢ The constraint name salary - constraint is followed by the keyword check, which
is followed by a condition in parentheses that must hold true on every database
state for the assertion to be satisfied,

o The constraint name can be used later to refer to the constraint or to modify or
drop it. | .

* Whenever some tuples in the datab
statement to evaluate to F

'“ ol 1 5 Y N () . .
! e and is specifieq Via a condition similar

aints thy the sa]

ary of an employee must not be

artment that the employee works
as section, '

.
]

ase cause the conditions of an Assertion
alse, the constraint is violated. o

=

How are views created and dropped ? Explain how the views are implemented
and updated

| | _ : (08 Marks)
Ans. Create View :- |

The view is a given a table name, a list of attribute names.
contents of view.

Ex .- V. : Create view works_onl
Asselect F name. L name, P name, Hours
from Employee. Project, Works-on
er¢ ssn = Essn and pno = pnumber ; o ; on” inthi
*InV . we did not specify any new attributes names for the view work-on , in this |
€ase. works_on| inherits the names for the views attributes f;‘om the defining

and a query to specify the -

table employee, project and works - on. .
rop View :- |
fWe,_

do not need a view any - more , we can use the drop view com.mand to dispose
of it - ‘ '




—7,

—

© desired update effect

6. a.

Ans,

48

| ‘ Fomene B
Y som (G ey v e e SO st~
. le . tO ged rid 0 ‘ o

For examp

Drop View works_on K

View lmplcmcntatmfld al:;(ing P
Views are implcljwn'tu .

1) Query Modi.h‘c?tlon. t r
[t involves modifying or

| Update :- d
o main app,r_oaches

ansforming the view query into a query g the

Ndg, %g

lg;\s’tl :‘gﬁct F name. L name
from works_on| mraduct X'
Where P name = l)lo.dl/l LQV , would be automatically modified to the follow;
For example . the query WV, 4 : 8que,y
by the DBMS e '
Select F name, L name ' <l
From Employee . project, work_on
Where ssn = Essnand P = P number
e="'productx:  ° :

?;](l Z;;:S]Vantage of this approach is that is inei’ﬁci_en‘t for v_iew§ defined v;
queries that are time consuming to execute, espe'c‘lally‘o.f multiple queri
to be applied to-the same view within a short period of time.
(2) View Materialization ;- -
Itinvolves physically creating a temporary view table when the view is firg; QUeried
and keeping that table on the assumption that other queries on the view will folloy
(3) Updating View :- .
Itis complicated and can be ambiguous an update on a view defined on
without any aggregate function can be mapped to an upd
table under certain conditions.
* For a view involving joins, an upd

operation son the underlying
Ex:- UVI: Update works - ON|
Set P name = 'Product y' ,
Where L name = 'Sily! and F n-ame = "'John'
And P name ="Prodycg ¢ -
This query can be

a single table
ate on the underlying bas

ate operation may be mapped fo updi
base relations in multiple ways.

apped in to sever

. v Ihe
al updates on the base relations to gIV¢
on the view. ]

. ~ OR A
xplain tll‘ ) ) . . . i . . m‘
R &single - tier ang client - server. architecture, with a “eatsd:li:“)]‘
. [ g 0 ‘
Single - tier Architeetypyp .. ( |
Initially data-inenc: ' ' d
y d: nSive applicati e inclnd!
S TOn were combined in to a single-tier . €M
DBMS application logic and yger im::i‘:omblned In to a single-tier :
ace,

g




P Y
e —
Client

Application logic

| oows |
\
. . . \
The application typically ran on a maip
tcrmilmls‘llu}l coul(_i [)Cl"(.)l"m.()lll)’ data input and display. This approach has the
bencfit of being casily maintained by a centra| administrator

Sinule-tier architectures. have an important
interfaces that require much more computationg| power than simple dumb terminals,

The comodizationa‘l of th PC and the availability of C heap client computers led to
(he development of two - tier architecture,

Client - Server Architecture (Two - Tier ) :-
[t consists of a client computer and
defined protocol. o .
In traditional client server architecture | the client implements just the graphical

interface and the server, implements both the business logic and the data managements,
such clients are often called thin clients.

ame and users accessed it through dumb

drawback . Users expect graphical

aserver computer which interact through a well-

Client

Application

logic

DBMS

Other divisions are possible, such as more powerful clients that implement both user
{ interface and business logic or clients that implement user interface and part of the
| business logic with the remaining part being implement at the server level, such
clients are often called thick cliénts. . |

Client

b. Explain the following
i) Embedded SQL- |
ii) Database Stored Procédure. , ‘ : (08 Marks)
Ans. i) Embedded SQL :- | . o
* Embedding SQL commands in a host language program is straight forward . SQL
statements can be used wherever a statement in the host language is allowed.
: * SQL statements must be clearly marked so that a preprocessor can deal with them -
before in - must be clearly marked so that a preprocessor can deal with them

S By Seanner ; 49
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before invoking the (i ‘
e There are two comp 'L-.
SQL may not b rccogll\ |;L\ eniiliE & .
. e es and L) g ) o o . ‘ ‘ -
Declaring V‘“”btls can refer to variables ddmul(l m( ;h‘L hsotsl ) Ogray, "
SQL statements ¢ efixed by a colon (1) in SO . Sl
e SQL ‘SH‘L,,“.mblcs must be ])lbfl:\b(l b‘) BEGIN DEG L .t,‘l lo 'l
langllﬂgbl\‘ n the commands Exee SQL BEG ““LARE SlgC'l‘lO}:'kl b
clared betwee S QROT
dL‘E:ZC SQL END DECLARE SECTION. 4 ook in C o M)
. i‘ l Jtions are similar to how they would look in Progran, ang
o The declara are y :
in C, are separated by Scmluolons.. 5 C_S name, C siq e
For example, we can declare variables C_S name, =" L _tating ang o
' ] Y . \ag(:d
as follows, .
EXEC SQL BEGIN DECLARE SECTION
Char C_S name [20]
Long C_sid ;
Short C_rating ;
Float C_age; .
EXEC SQL END DECLARE SECTION. |
® The first question that arises is which SQ!, l_\'p%’ Pond 1o (he
types. since we have just declared a collection of C - variables whgge
intended to be read in an SQL run - time cnvironment whep gp, SQL
that refers to them is executed. :
Embedding SQL statements ;-
All SQL statements embe
the details dependent o

viler for the host Ianguz.ngc,
0'”11_ n to bear in mind. First the data Yoo
atio ‘

d by the host language and vice . versy,

s g l'sllal

S correg ariOlISC
Valueg gy,
Stalemey

dded with in a host program must be clearly Marked, i
the host language, in C, SQL statements must be prefixe

by EXEC SQL. An SQL statement ¢an essentially appear ip any place in the hog

language where 5 host language statement cap appear.

EXECSQL . -

!fmsert 'Nto sailors values (: C_Shame : C_sid, : C_rating, : C_aged )

) Data base storeq Procedure ;- '

Storeq Procedure is g Program that ig execute

d through g single SQL statement th
=)
Can be locally executed ang completed it
Server. The regy |

in the process space of the databis
or th gorie S ean be packaged iy to one big resul( ang returned to the application
U applicatiop logic can |,

8Y ¥ N 1 . | 0
ok | € performed directly at the server, without having|
S the regylis tm ient at g
[¢ [¢ . .
edure are a(cn. : [ d
Procedure ig gy, _‘\'fi' dllSO benefited o software engineering. Once 2 Slorz
Ay e“n;;i;] (]ctriu winh the database server, differen, users can re - use the 5“;Fon :
. ; atng, duplieat: i iting S - i
gl 15 _pllLamn of efforts iy, writing SQL queries or appli
2 Lode Maintenan g casy, |
We see that s(op Procedureg o thc o
s TESMUSE hay o name this stored procedure has
SHHAINS an SQL g

oo
o amniled 8
atement that is precomp _




1ot C cid - C .cname . Count (*)
"C(” CL_\Q"]..: C.orders O
\,.,reﬁ?L r‘;a—O cid
ij,, by C. cid.C.name:
grored C-"C":ed"’p‘ can be also have parameters. These parameters have to be valid
SQLQCAJU have one of three different modes: N. QU Ton IN QU T, IN parameters
- retumed from the stored procedure, it assigns values to all OUT parameters that
[;; OuUT parameters combine the properties of IN and OUT parameters. They
; ontﬁiﬁ values to be passed to the stored procedures and the stored procedure can
et their values as retum values. Stored procedure enforce strict type conformance.
h a parameter r is of type Integer, it cannot be called with an argument of type VAR
CHAR.
Create p;c-»dure Add inventory (
[n book - isbn char (10).
[ zdded gty integer )
Update books
Set qty-in-stock = qty - in - stock + added qty
WwHERE BOOK - isbn = isbn.

Module - 4

_ Which Normal form is based on the concept of transitive functional dependency?

Explain the same with an example. (08 Marks)
Transitive depcndencv : :
Third normal form is based on the concept of transitive dependency. A functional
dependency ¥ — Y in a relation schema R is a transitive dependency. if there exists a
set of attributes Z in R that is neither a candidate key nor a subset of any key of R and
both X — 7 and Z — Y hold. The dependency ssn — Dmgr - ssn 1s transitive through
D number in EMP - DEPT . because both the dependencies ssn — D number and D
number — Dmgr — ssn hold and D number is neither a key itself nor a subset of the
key of EMP - DEPT. Wecan sce that the dependancy fo Dmgr - ssn on D number is
undesirable in EMP - DEPT. Since D number is not a key fo EMP - DEPT
Defination :-

According to codd's original definition, a relation schema R is in INF if is statistics
2NF and no non prime attribute of R is transitively dependent on the primary key.
The relation schema EMP - DEPT in the figure is in 2NF . since no partial
dependencics on a key exist . However EMP - DEPT is not in 3NF because of the
transitive dependency of Dmgr - ssn on ssn via D number. We can normalize EMP

- DEPT by decomposing it into two 3NF relation schemes EDI and ED2 shown in
fig (2)
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3NF normalization l
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b. What is the need for normalization ? consider the relation.

Ans,

52

EMP - PROJ = {ssn, P number , Hours, E name , P name, P location}
Assume { ssn, P number, } as primary key.

The dependencies are

{ssn, P number} — Hours

ssn — E name
P number — {
Normalize the
Normalization -

Normalization of data cap be considered
schemes base( on their F

(1 )Minimizing redundan
(2) Minimizing the inser

P name, P location } _
' ks
above relation to 3NF (08 Mar )

: . : elation
a process of analyzing the gwenernieso
Ds and pr imary keys to achieve the desirable prop
Cy

tion, deletion ang update anomalies.
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@numbcr Hours

What is Functionai Dependency ? Find the mini$m

Ans.

1, [x] = t, [x], they must also have

Ename

Pname Plocation

D | \_-f \ |
F02 L, T
3

3NF normalization l

1 ssn | Pnumber | Hours |- | sgpn Ename |
b ‘

Phumber | Pname

Plocation

OR

: ‘ al cover using the minimal
cover algorithm for the following functional dependency.

F={AB,~D,B—C,AE - B,A-D,D - EF} (08 Marks)
Functional dependency :-

It is a constraint between two sets of attributes from the data

base. It is denoted by X
—Y, between two sets of attributes Xand'Y that are subsets of R. .
Specifies a constraint on the possible tuples can form a relation state r of R.

The
constraint is that . for any two tuples t, and t, in r that have

fv]=t1yl]
Minimal cover for the following functional dependency.

F={AB.—»D,B—C,AE—>B.A—D,D —EF |
After decomposition,

AB—-D - (AB)— D ~ |AB—D _
B—C IB—>C (AB)' = ABDEF
AE—- B B*=BC (A)Y =ADEF
A-D AE — B (B)'=BC o 2
DSE (AE)" =AE AE— B |
Do F A—D (AE)" = AEBCDF

(A)=A  |(A) =ADEF

D—-E (E)'=E

| (D"=DF »

D—F:

(D*)=DE
MINIMAL COVER
B-—> C
AE-—+ B

S,

| | 53
E‘“‘M_ Scanner . '
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D—EF

ts of functional dependency.

b. Consider two S¢ c
F={A— C.AC—D,E SAD.E—H}and G={A— Cp, E\.A
: }l}

Marks) ) ‘
F= {f\"”C.f\C S D.E—=ADE—H]

G={A—CD.E— AH}
F<G(FeoversG) |G s I (G covers ')

Ans.

(A) =ACD (A) =ACD

(E) = EADH (AC) =ACD
(E) = EADHC

=G

Both the functional dependency is equal.

Module -5

9. a. Discuss the ACID properties of a database transaction,
Ans. Refer Q 9.a of Dec 2018/ Jan 2019

Why6 con currency control is needed ? Demonstrate with an example, (12 M;;
' ; r

Ans. Refer Q9. b of Dec 2018 / Jan 2019. g
| OR
10. a. Discuss the UNDO and REDO operations and th recovery techniques.that g
cach. o - (06 Marky)
Ans. If the transaction is allowed to commit before all its changes are written to the
database ,we have the most general case, known as the UNDOQO / REDO recovery ‘
algorithm. '
e Inthis case, the steal / no - force strategy is applied . This is also the most complex
technique . ‘

, , " . . . 1

 When concurrent execution is permitted , the recovery process again dependso
the protocols used for concurrency control. :

e Th .proccdure RIU - M (Recovery using immediate updates for a multius

environment) out lines a recovery algorithms for concurrent transactions Vil

immediate update. '

Assumcl that the log includes check points and that the concurren
r ic ' i

protocol produces strict schedules for example, the strict two-phas

protocol does.

ea_dloc.l\ can occur in strict schedule, UNDO of an operation requires
the item back to its old value.

) I’ ] ) - A

l)rchst:dltler II'{:U fM (UNDO/ REDO with check points.)

. o lists o trans.actlons maintained by the system: the commit
since the lost check point and the active transactions.

2) Undo all the write-ite gl ) . :
) - | rite-item operations of the active transactions » using C
pr ocedure. The operations should be undone in the reverse of the order 11

54 .  Sunstar Bxat”
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|
|
|
|
|

o "l(.‘("

L] \ ~
. Ll
(0 seen into the log,
: caritient N
| wett

b. Discuss the time- stamp ordering protocol for cone
ans. A schedule inwhich the transactions participate

| §‘Im‘+¢\r

[ July 2019

| redo all the write=teny operations of () committe
NEA

‘ . d transactions from the log. in
yder W hich they were written into the 3
\

e log, using the REDO procedure defined
\ chier. ot N .

“; UNDO procedure is delined as follows

Ihe

, Procedure UND,O. (“.,ri"' -0P) .. Undoing a write - ite
consists ot'c.\nmm’mg its ln‘g ety and setting the
old-value L which is the hch.)rc image, Undoing a )
{rom one or more transactions from (e
grom the order i which the operations we

REDO l’mculur‘o -

Step 3 18 more clhucnllz\_' dgnc by starting from the

the tast update of each item x. Wheneve

redone items and 1s not redone again,

Asimple procedure can be devised to improve the effic

can be undone at most once during recovery,

m operation \write - op
‘alue of item x in the database to
wmber of write-item operations
log must proceed in the reverse order
rewritten in the log.

end of the log and redoing only
Fan ttem s redone, it is added to a list of

iency of step 2 so that an item

urrency control. (05 Marks)
is then serializable and the only
equivalent serial schedule permitted has the transactions in order of their time stamp
values. This is called time stamp ordering,

e In time stamp ordering the schedule is equivalent to the particular serial order
corresponding to the order of the transaction item stamps.

e The algorithm must ensure that for teach item accessed by conflicting operations
in the schedule the order in which the item is accessed does not violate the tie
stamp order. ‘

* To do this , the algorithm associates with each database item x two time stamp
values,

(1) Read - TS (x) :-

The read time stamp of item X is the largest time stamp among all the time stamp of

transactions that have successfully read item x that is read - TS (x) = TS ( T) , where

Tis the youngest transactions that has read X successtully.

(2) Write - TS (x) :- _

The write time stamp of item X is the largest of all the time - stamps fo transactions

that have suceessfully written item X - that is write - TS (x) =TS (x). where T is the

youngest transaction that has written x successtully.

Basic time stamp ordering (TO) :- . .

Whenever some transactions T tries 1o issue a read - item (X) on a write - item (X)

OPeration, the basic to algorithm compares the time stamp of T with read - T§ (x_)

" write - TS (x) 10 ensure that the time stamp order of transaction execution is not

Violated . 1f this order is violated . then transaction T is aborted and resubmitted to
° System as a new transaction with anew time stamp. li'T‘is abo‘rtcd and rolled

%k, any transaction T, that may have used a value written transaction T, that may

Ve used a value written by T, must also be rolled back and soon. This effect is

E‘MMSM'\F\M - - o | sop il

.
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known as cascading with basic To. since the sche
to be recoverable.

¢. Explain how shadow paging helps to recover from trang;

Ctigy f“ilur
Marks) latabase to be made up of (
. ) \ 1dere A ase C > i
Ans. Shadow pagl[lg L()nhlduhlht.,(tllflhls ¢ p a“F'mber orﬁXed_ | N
pages-say n for recovery purposes. lag g
® A directory with n entities is constructed , where the i

dules Produceq

Cntry f:
database page on disk. o
The directory is kept in main memory if it is not 100 |
reads or writes to database pages on disk g0 through it
When a transaction begins executing, the current
to the most recent or current database p
directory.
The shadow directory
the transactions,

arge, anq All rer,
re
directol‘}’

-0y whogg o
ages on disk s ¢

. | rles 3
Pied jng, 2 Shpoml

ﬂdow
then saved on disk while the current directory is

Useq by
During transaction execution, the shadow directory jg

write-item operation is performed. a new copy of the modifie(
created , but the old copy of that page is not overwritten,

The current directory entry is modified to point to the new disk
the shadow directory is not modified

NEVer modifigq .
2

databage Page js

block, Wheregg

and continues to point to the ol unmodifieg
disk block, :
® For pages updated by th transaction, two versions are directory and the ney |
version by current directory.
Shadow paging :-
I - Page 5 (Old)  [«— Y |
2 . i Page | < [ . 11
| 5 — Page 4 < . }
4 . | Page 2 (Old)  |«— g |
5 Tt *]Page3 - . j
6 . N - Page 6 -~ f_______.—ﬁ—
_ Zﬂge 2 (New)
_ > Page 5 (New)
*® To recover from

® The state of the d

® The database

56

a failure during trans
atabase pages and (o disc
atabase before tr
ctory and that state

actions execution, it is sufficient to free¥®
modified ¢ ard the current directory.
ansaction execution is available thd'
Is recovered by reinstating the shadow '\
thus is returneq to it staté prior to transaction that was €
when the ¢paghy occuired and any modifieqd pages are discarded. o
(;ommittin gatransaction corresponds to discarding the previous Shad'oxtve i
SINCE recovery involyeg neither undoing nor redoing data items , this

can be categorize asaNo - UNDO /NO - REDO technique for recover

rough I
rector):
ecuﬁng

shadow dire
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