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Entity Relationship (ER) Modeling -

Here we are going to dcsign an Entity Relationship (ER) model for a college database . Say we
have the following statements.

i
2
3
4

5
6
73k
8
9.
]

. A college contains many departments
. Each department can offer any number of courses

Many instructors can work in a department

. An instructor can work only in one department
. For cach department there is a Head
. An instructor can be head of only one department

Each instructor can take any number of courses

. A course can be taken by only one instructor

A student can enroll for any number of courses

0. Each course can have any number of students

Good to go. Let's start our design.(Remember our previous topic and the notations we have used
for entities, attributes, relations etc )

Step 1 : Identify the Entitics

What are the entities here?

From the statements given, the entities are

N

Department
Course
Instructor
Student

Step 2 : Identify the relationships

One department offers many courses. But one particuiar course can be offered by only
one department. hence the cardinality between department and course is One to Many

1:
E)nI:)dcpamnent has multiple instructors . But instructor belongs to only one department.
Hence the cardinality between department and instructor is One to Many (1:N)
One department has only one head and one head can be the head of only one department.
Hence the cardinality is one to one. (1:1)
One course can be enrolled by many students and one student can enroll for many
courses. Hence the cardinality between course and student is Many to Many (M:N)
One course is taught by only one instructor. But one instructor teaches many courses.
Hence the cardinality between course and instructor is Many to One (N :1)

: Identify the key attributes

"Departmen_Name" can identify a department uniquely. Hence Department_Name is the
key attribute for the Entity "Department”.

Course ID is the key aturibute for "Course" Entity.

Student_ID is the key attribute for "Student" Entity.

Instructor_ID is the key attribute for "Instructor" Entity.
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Step 4: Identify other relevant attributes
« For the department entity, other attributes are location
« For course entity, other attributes are course_name,duration

« For instructor entity, other attributes are first_name, last_name, phone
« For student entity, first_name, last_name, phone

Step 5: Draw complete ER diagram

By connecting all these details, we can now draw ER diagram as given below.

Nepartment

1ocation

Course 1D

Is
taught Instructor

duration B
Y

M
first_name

Enrolled
By

Instructor_I0D

N last_name

Student

first_name last_name

phone
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Boyce Codd Normal Form (BCNF) - 3.5NF

The official qualifications for BCNF are:
I A table is already in 3NF.
2 All detérminants must be superkeys.

All determinants that are not superkeys are removed to place in
another table.

A relational schema R is considered to be in Boyce—Codd normal form (BCNF) if, for every
one of its dependencies X — Y, one of the following conditions holds true:

X -> Yis a trivial functional dependency (i.e., Yis a subset of X)
* Xis a superkey for schema R

Example

Let’s take a look at this table, with some typical data. The table is not in BCNF.

Author Nationality | Book title Genre Number of pages
William Shakespeare English The Comedy of Errors Comedy 100
Markus Winand Austrian SQL Performance Explained Textboak 200
Jeffrey Ullman American | A First Course in Database Systems | Textbook 500
Jennifer Widom American | A First Course in Database Systems | Textbook 500

The nontrivial functional dependencies in the table are:

author - nationality
book title — genre, number of pages

We can easily see that the only key is the set {author, book title}.

The same data can be stored in a BCNF schema. However, this time we would need three tables.

Author Nationality
William Shakespeare | English
Markus Winand Austrian
leffrey Ullman American
Jennifer Widom American
[ Book title Genre Number of pages
The Comedy of Errors Comedy | 100
SQL Performance Explained Textbook | 200
A First Course in Database Systems Textboaok | 500
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[Author ook tie
w_il_l-‘iair;hs_ﬁ;kqspea; | The Comedy of Errors
"l\;laﬁ(ﬁ;m{a-nr_ SQL Performance Explalned

-“Jel_fre‘;f Ullman :A__Fi—s_t?o-ase in Database Systems
@@[—Mdom A First Course in Database Systems |

The functional dependencies for this schema are the same as before:

avthor - nationality
book title — genre, number of pages

The key of the first table is tauthor}. The key of the second table is {book title}. The key of the
third table is {author, book tj tle}. There are no functional dependencies violating the BCNF
rules, so the schema is in Boyce-Codd normal form,

Fourth Normal Form
A table is in the fourth normal form (4NF) if:

= Itisin BCNF,
* Itdoes not have any independent multi-valued parts of the primary key.

Let’s say we have table Teacher which gives information about:

1. Ateacher can teach many teachers,
2. Ateacher may know many languages.

Table: Teacher

Teacher_Name Teacher_Subject Teacher_Language
Narendra Sclence Hindi

Narendra Maths Hindi

Narendra Sclence English N
Narendra History English

Alok Sharma  [Science Hindi

Alok Sharma  |Physical Education English

We can see that Narendra is teaching three subjects and knows two languages, thus there are
two independent multi-valued dependencies. We can split the table into two tables.
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Fable: TeacherSubject
eacher_Name Teacher_Subject

MNarendra Scence
Narendra Maths
Narendra History

Alok Sharma  [Science
Alok Sharma  |Physical Education

|

[able: TeacherLanguage
Teacher_Name Teacher_tangua;e

Narendra Hind|
Narendra English
Alok Sharma  [Hindi
Alok Sharma  [English

n

fth Normal Form / Projected Normal Form (5N F):

Alrelation R is in 5NF if and only if every join dependency in R is implied by the candidate keys of R. A
relation decomposed into two relations must have loss-less join Property, which ensures that no
urious or extra tuples are generated, when relations are reunited through a natural join.

Properties — A relation R is in SNE if and only if it satisfies following conditions:
* Rshould be already in 4NF.

® Itcannot be further non loss decomposed (join dependency)

agent for that company, then he always sells that product for the company”. Under these

E%“mple —Consider the above schema, with a case as “if a company makes a product and an agentis an
cincumstances, the ACP table is shown as:

Taple — ACP
AGQENT COMPANY PRODUCT
Al PQR Nut
Al PQR Bolt
_Ai- [ XYZ Nut
Al XYz Bolt
A2 PQR ) Nut
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\
The relation ACP is again decomposed into 3 relations. Now, the natural Join of all the three relotlons
will be shown as:
Table - R1
AGENT COMPANY
a1 PQR
1 XyZ
k2 PQR
Fable - R2
" hGENT PRODUCT
Al Nut
Al Bolt
A2 Nut
Table - R3-
_t.”OMPANY PRODUCT
RQR Nut
RQR Bolt
Rz Nut
XYZ Bolt

esult of Natural Join of R1 and R3 over ‘Company’ and then Natural Join of R13 and R2 over ‘Agent’and
roduct’ will be table ACP.

ence, in this example, all the redundancies are eliminated, and the decomposition of ACP is a lossless
in decomposition. Therefore, the refation is in SNF as it does not violate the property of lossless join.

Ve &

fi}:: by vﬁﬁ A FF@ ﬁf/
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There are two types of participation constraints-
Participation Constraints

Total Participation Partial Participation

1. Total participation
2. Partial participation

1. Total Participation-

» It specifies that each entity in the entity set must compuisorily participate in at least one
relationship instance in that relationship set.

« Thatis why, it is also called as mandatory participation.

» Total participation is represented using a double line between the entity set and
relationship set.

Total Participation

Example-

Student Enrolled in Course

~_
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Here,

« Double line between the entity set “Student” and relationship set “Enrolled in” signifies
total participation.

« It specifies that each student must be enrolled in at least one course,

2. Partial Participation-

* It specifies that each entity in the entity set may or may not participate in the relationship
instance in that relationship set.

e Thatis why, it is also called as optional participation.

» Partial participation is represented using a single line between the entity set and
relationship set.

Partial Participation

Example-

Student W Course

Here,

» Single line between the entity set “Course” and relationship set “Enrolled in” signifies
partial participation.
» It specifies that there might exist some courses for which no enrollments are made.
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« An entity set is a set of entities of the same type that share the same properties.

» A relationship is an association among several entities Example: Hayes depositor A-102 customer

entity relationship set account entity

Relationship Sets (Cont.) » An attribute can also be a property of a relationship set. For instance, the
depositor relationship set between entity sets customer and account may have the attribute access-date

social-security customer-street customer-name customer-city customer balance depositor

~ acceti-dare
Gammei>
\‘./ oaccosal
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Clustering Index

It may happen sometimes that we are asked to create an index on a non-unique key, such as Dept-id.
There couid be several employees in each department, Here we use a clustering index, where all
employees belonging to the same Dept-id are considered to be within a single cluster, and the index
pointers point to the cluster as a whole.

Dot
T
¥
r’
L4
3 Anchor Record
<
T
L )
o2 Anchor Rascoed
3
3
= il
I
<k Andor Foacod
T3
3
4 =
|
l_! 3 Aachos sl
T
T
; 2]

Let us explain this diagram. The disk blocks cortain a fixed number of records (in this case 4 each). The
index contains entries for § separate departments. The pointers of these entries point to the anchor
record of the block where the first of the Dept-id in the cluster can be found. The blocks themselves may
point to the anchor record of the next bllock in case a cluster overflows a block size. This can be done
using a special pointer at the end of each block (comparable to the next pointer of the linked list
organization).

The previous scheme might become a little confusing because one disk block might be shared by records
belonging to different cluster. A better scheme could be to use separate disk blocks for separate
clusters. This has been explained in the next page.
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In this scheme, as you can see, we have used separate disk block for the clusters. The pointers, like
before, have pointed to the anchor record of the block where the first of the cluster entries would be
found. The block pointers only come into action when a cluster overflows the block size, as for Dept-id 2.
This scheme takes more space in the memory and the disk, but the organization in much better and
cleaner looking.

Secondary Index
While creating the index, generally the index table is kept in the primary memory (RAM) and the main

table, because of its size is kept in the secondary memory (Hard Disk). Theoretically, a table may contain
millions of records (like the telephone directory of a large city), for which even a sparse index becomes
50 large in size that we cannot keep it in the primary memory. And if we cannot keep the index in the
primary memory, then we lose the advantage of the speed of access. For very large table, it is better to
organize the index in multiple levels. See the following example.
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Primary Level [ndex Secondary Level Index Daia Dlocks
(Ia RAND (la Hud Disk) {Ia Hard Dlik)

In this scheme, the primary level index, (created with a gap of 100 records, and thereby smaller in size),
is kept in the RAM for quick reference. If you need to find out the record of roil 14 now, the index is first
searched to find out the highest smaller entry which Is less than or equal to 14. We have 1. The
adjoining pointer leads us to the anchor record of the corresponding secondary level index, where
another similar search Is conducted. This finally leads us to the actual data block whose anchor record is
roll 11. We now come to roll 11 where a short sequential search is made to find out roll 14.

Multilevel Index
The Multilevel Index is a modification of the secondary level index system. In this system we may use

even more number of levels in case the table is even larger.
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Data Buckets in memory
Ity Actual duta in memory
A
Daden
98 ~ ¥ 1 106 James | Now
103 ~ 2 102 Martin | Dmnbury
106 1 s 3 98 Sam Danbury '{ 103 | Kathy I Senns ]
104 > 4 104 Laurle Troy
1 5
L]
' 6

From above two diagrams it now clear how hash function works.

There are two types of hash file organizations — Static and Dynamic Hashing.

Static Hashing

In this method of hashing, the resultant data bucket address will be always same. That means, if we
want to generate address for EMP_ID = 103 using mod (5) hash function, it always result in the same
bucket address 3. There will not be any changes to the bucket address here. Hence number of data
buckets in the memory for this static hashing remains constant throughout. In our example, we will have

five data buckets in the memory used to stare the data.

Data Buckers in memaory

et T

Searching a record

' -
98 ~ 1 106 James | Nowi
104 -~ 2 102 Martin | Danbury
106 - 3 o8 Sam Danbury
- 4 | 104 Laurde | Troy
I 5
6
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Using the hash function, data bucket address is generated for the hash key. The record is then retrieved
from that location. l.e.; if we want to retrieve whole record for ID 104, and if the hash function is mod
(5) on ID, the address generated would be 4. Then we will directly got to address 4 and retrieve the
whole record for ID 104. Here 1D acts as a hash key.

Inserting a record

When a new record needs to be inserted into the table, we will generate a address for the new record
based on its hash key. Once the address is generated, the record is stored In that location.

Delete a record

Using the hash function we will first fetch the record which is supposed to be deleted. Then we will
remave the records for that address in memory.

Update a record

Data record marked for update will be searched using static hash function and then record in that
address is updated.

Suppose we have to insert some records into the file. But the data bucket address generated by the
hash function is fulil or the data already exlists in that address. How do we Insert the data? This situation
in the static hashing is called bucket overflow. This is one of the critical situations/ drawback in this
method. Where will we save the data in this case? We cannot lose the data. There are various methods
to overcome this situation. Most commonly used methods are listed below:

Closed hashing

In this method we introduce a new data bucket with same address and link it after the full data bucket.
These methods of overcoming the bucket overflow are called closed hashing or overflow chaining.

Consider we have to insert a new record R2 into the tables. The static hash function generates the data
bucket address as ‘AACDBF’. But this bucket is full to store the new data. What is done in this case is a
new data bucket is added at the end of ‘AACDBF’ data bucket and is linked to it. Then new record R2 Is
inserted into the new bucket. Thus it maintains the static hashing address. It can add any number of new
data buckets, when it is full.
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Data Records Data Bucknts in memory

Open Hashing

In this method, next available data block is used to enter the new record, instead of overwriting on the
older one. This method is called Open Hashing or linear probing.

In the below example, R2 is a new record which needs to be inserted. But the hash function generates

address as 237. But it is already full. So the system searches next availabfe data bucket, 238 and assigns
R2 to it.

Data Records Data Buckets in memery
R1 iy 234
R3 e v 235
R6 236
R4 - "
- 237
1 et
I -
1
- " " fm
New Record = - i RS - i
> 245

In the linear probing, the difference between the older bucket and the new bucket is usually fixed and it
will be 1 most of the cases.

Quadratic probing
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This is similar to linear probing. But here, the difference between old and new bucket is linear. We use
quadratic function to determine the new bucket address.

Double Hashing

This is also another method of linear probing. Here the difference is fixed like in linear probing, but this
fixed difference is calculated by using another hash function. Hence the name is double hashing.

Dynamic Hashing

This hashing method is used to overcome the problems of static hashing — bucket overflow. In this
method of hashing, data buckets grows or shrinks as the records increases or decreases. This method of
hashing is also known as extendable hashing method. Let us see an example to understand this method.

Consider there are three records R1, R2 and R4 are in the table. These records generate addresses
100100, 010110 and 110110 respectively. This method of storing considers only part of this address —
especially anly first one bit to store the data. So it tries to load three of them at address 0 and 1.

h (R1) =100100

[ & 1 po |
h (R2) <010110 E
h (R3) 2110120 n

What will happen to R3 here? There is no bucket space for R3. The bucket has to grow dynamically to
accommodate R3. So it changes the address have 2 bits rather than 1 bit, and then it updates the
existing data to have 2 bit address. Then it tries to accommodate R3,

h (R1) 2100100
h (R2) 2010110 ﬂ
| m2

b (R3) 110110
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Now we can see that address of R1 and R2 are changed to reflect the new address and R3 is also
Inseried. As the size of the data increases, |t tries to Insert In the existing buckets. If no buckets are
avallable, the number of bits is increased to consider larger address, and hence Increasing the buckets. If
we delete any record and if the datas can be stored with lesser buckets, it shrinks the bucket size. It
does the opposite of what we have seen above. This is how a dynamic hashing warks. Initially only
partial index/address generated by the hash functlon Is considered to store the data. As the number of
data increases and there Is a need for more bucket, larger part of the index Is consider to store the data.

Advantages of Dynamic hashing

+ Performance does not come down as the data grows in the system. It simply increases the
memory size to accommodate the data.

* Since it grows and shrinks with the data, memory is well utilized. There will not be any unused
memory lying.

* Good for dynamic databases where data grows and shrinks frequently.

Disadvantages of Dynamic hashing

* Asthe data size increases, the bucket size is also increased. These addresses will be maintained
in bucket address tables. This is because, the address of the data will keep changing as buckets
grow and shrink. When there Is a huge increase in data, maintaining this bucket address table
becomes tedious.

= Bucket overflow situation will occur in this case too. But it might take little time to reach this
situation than static hashing.

B-Tree

The B-tree is a generalization of a binary search tree in that a node can have more than two children.
B-tree of order m Is a tree which satisfies the following properties:

1. The root has atleast two child.

2. Every node has at most m children.

3. Every non-leaf node (except root) has at least [m/2] children.

4, A non-leaf node with k children contains k-1 keys.

5. All leaves appear in the same level, and carry information,

Insertion

Example

key:- 1,12,8,2,25,6,14,28,17,7,52,16,48,68,3,26,29,53,55,45,67.
Order=5

Procedure for adding key in b-tree

Stepl. Add first key as root node,
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Step2. Add next key at the appropriate place In sorted arder.

Some important steps
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Deletion in B-Tree
For deletion in b tree we wish to remove from a leaf. There are three possible case for deletion in b tree.
Let k be the key to be deleted, x the node containing the key. Then the cases are:

Case-1

I the key is already in 2 leaf node, and removing it doesn’t cause that leaf node to have too few keys,
then simply remove the key to be deleted. key k is in node x and x is a leaf, simply delete k from x.

6 deleted
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Casc-11

1 key k is In node x and x is an internal node, there are three cases to consider:

Case-ll-a
i the child y that precedes k in node x has at least t keys (more than the minimum), then find the
predecessor key k' in the subtree rooted at y. Recursively delete k' and replace k with k' in x

Case-11-b
Symmetrically, if the child z that follows k in node x has at least t keys, find the successor k' and delete
and replace as before. Note that finding k' and deleting it can be performed in a single downward pass.

13 deleted
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Case-ll<

Otherwise, if both y and 1 have only t-1 (minimum number) keys, merge k and all of z into v, so that
both k and the pointer to z are removed from x. y now contains 2t ~ 1 keys, and subseguently k is
defeted.

Case-IIT

If key k is not present in an internal node x, determine the root of the appropriate subtree that must
contain k. If the root has only t - 1 keys, execute either of the following two cases to ensure that we
descend to a node containing at least t keys. Finally, recurse to the appropriate child of x.

Case-lll-a

If the root has only t-1 keys but has a sibling with t keys, give the root an extra key by moving a key from
x to the root, moving a key from the roots immediate left or right sibling up into x, and moving the
appropriate child from the sibling to x.

@
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2 deleted

Case-IlI-b
If the root and all of its siblings have t-1 keys, merge the root with one sibling. This involves moving a
key down from x into the new merged node to become the medlan key for that node.

4 deleted

@
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B+ Tree

A B+-tree maintains the following invariants:

Every node has one more references than it has keys.

All leaves are at the same distance from the root.

For every non-leaf node N with k being the number of keys in N: all keys in the first
child's subtree are less than AV's first key; and all keys in the ith child's subtree (2 </ < k)
are between the (i — 1)th key of n and the ith key of ».

The root has at least two children.

Every non-leaf, non-root node has at least floor(d / 2) children.

Each leaf contains at least floor(d / 2) keys.

Every key from the table appears in a leaf, in left-to-right sorted order.

2. Insertion algorithm

Descend to the leaf where the key fits.

1.
2.

If the node has an empty space, insert the key/reference pair into the node.

If the node is already full, split it Into two nodes, distributing the keys evenly between the two
nodes. If the node is a leaf, take a copy of the minimum value in the second of these two nodes
and repeat this insertion algorithm to insert it into the parent node. If the node is a non-leaf,
exclude the midd|e value during the split and repeat this insertion algarithm to insert this
excluded value into the parent node,
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e
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3. Deletion algorithm

Descend to the leaf where the key exists.

1. Remove the required key and associated reference from the node.

2.
3

If the node still has enough keys and references to satisfy the invariants, stop.

If the node has too few keys to satisfy the invarlants, but its next oldest or next youngest sibling
at the same level has more than necessary, distribute the keys between this node and the
neighbor. Repair the keys in the level above to represent that these nodes now have a different
“split point” between them; this involves simply changing a key In the levels above, without
deletion or insertion.

If the node has too few keys to satisfy the invariant, and the next oldest or next youngest sibling
is at the minimum for the invariant, then merge the node with Its sibling; If the node is a non-
leaf, we will need to incorporate the “split key” from the parent into our merging. In either case,
we will need to repeat the removal algorithm on the parent node to remove the “split key” that
previously separated these merged nodes — unless the parent Is the root and we are removing
the final key from the root, in which case the merged node becomes the new root (and the tree
has become one level shorter than before).

Downloaded from EnggTree.com



Initial:

Delete 13:

Delete 15:

EnggTree.com

9(11

o o]l

13

LN

S,

R’

[IEN,

9 (10|

13[15|

16[20[25]

wj=l |

ofe] |

eI]

<~

9|11

o (gfel

AN

9 10|

15(16]

2025

ofe] |

ofe] |

11

ofe] |

Downloaded from EnggTree.com




’ EnggTree.com

Delete 1: 1113

plelad
4[9/10}[1112] |{16[20[25
ofefe] I{ofe] | |[ofe]e]

Downloaded from EnggTree.com



B-Tree EnggTree.com

IE & an GCE‘EI\JQJ Jertion :%' ,/>£m=|-:- Aea~vch toep
B ~Tvee ’; mYL‘(e-f S /'S'Lo'-ftf-f AQLJF), A‘e )a;ncﬂ)uny
'#7‘/5?753-3

l. Mouwe. no gf cL.‘Lef-ren:m__

3. A'qu‘ rno hw: M- |

2. (\{.Z_,L_. no . clildven - - Coy ) C""‘/ﬂ.)
4. Min ro be;m @il (s, ) -

i j Cbm\b'ru,eﬁ_ aL B"TT'&-?. °.f C’T‘(‘?ﬂf } LD?b‘ ﬁ‘fﬁc ﬁf{o@:
S, 81920, 20,15, 16,14, 13, 31

_.J_C" el oareder 7: B—Ty=e - b =3

-_._ﬁE!\____MOLX no- CZLJLDITQJ\;_ =3
Mas . no. ey o - oo

Min. ro! ‘La['ﬂ:n £ B
M.-‘r\. no: (’QX" - ,

515721 : .lgtg/tzf :
AC{‘{ s, %

[sTs |
. - Skepe : Add <, 16

[s-)(q] — Rye vidation- N
=V Fan)r:z._- ) - 9 E jao

5#2:
rﬂ%-L %”/8@
Sken4 . /Add 20,30 L) Mﬁ%

ﬁ%ﬁs_ =

Downloaded from EnggTree.com

30

—




Fens EnggTree.com_S‘):77_{q: Add 3|

[1e )
81

L%ﬁj{ib- %D%)

20

—

%ljay\d}:-ru.t‘[: Qa B—-Tm QD:% fro HO‘—D‘“}/%O;”"{DYJ'-

12, ¥ Q‘/ 2S, 6, v 28, FyT 52, (6,48, B8, 3, 26, 2‘:?/ $3, 5'3:/

“4s, &1
(:Zicn \ D)—Je-{ = m = ;’

Fhen : Mo e of cildven 5=
Mens no op Aildhens Codl () =3
Max. rs- =¢ {wjy-; ) ,-;_',zr
Min. as: d}f {‘7':— &)?C""/g.)“’ =2

Skep |
# Add 1,12, 8, 2 28 9_._—?;: Add ¢, 4,28, 13-

[ 18] =125]
St=ps qu 11g [l l{A=pr
J£2 (2 15’[

D

Downloaded from EnggTree.com



_8;%' EnggTree.com ‘

zle# [liale | aspr ]k [s=]ey

A gf'ﬂ"f‘;\——)
[2Tel+] 121216 [};@ _s‘zicz

Skep ¢t pdd 3 26,29, 53, 55,46

T

{lzzli_;!elﬂ \12[14l1¢] 2((;@1@231421 Ifl{f%fgr{e:g[

¥ it ¥

3J? @?8”48’

o \
|12 ﬁ( )16 EL(EI 2qlas”] |s2ls2lsv[es]

7

33 2.8 4%
2] (@) [Rliiic] [islee ] Patks] [SASslss]eg]

Sle=p ¢ /Add &

& |

Downloaded from EnggTree.com



e
Preponeet by

| HERggTree.com

PAlas] Jsa]¢s

¢t

68

W

Download d frorJEnggTree com

/ﬂnnv% &




|
9
UNITV  ADVANCED TOPICS  EnggTree.com Processing — Object-based

: ion
Distributed Databases: Architecture, Data Storage, Transacti MG Object Model, ODL.

- C ject- | features. _
Datab - Obiect Database Concepts, Object Relationa gt en v
oQL ?s;:AL D}aelgbasesr XML Hierarchical M‘odel. DTD, XML Schema, XQuery - In
Retrieval: IR Concepts, Retrieval Models, Queries in IRsystems. S

} i L

Dok buted Aotnborey

P ko bube d databote & a &/4&2—, s ORI

Ako devices ame norr @Ganeclk o a Grrmon—
P-q";?:? L e L "4

Dakabmre & Conkrolied by Diskoibubed
Datobaic Momﬁem:,k S/dl':em qﬁo) alka oy, be
Alroved alr Be Jame Lecalbion @) 77%‘—9—4 Ovey
He &Jrv@m'ecl:'eﬂf re o<

Digtributiad Dietabase system

—

""“——-——._._w‘l

qﬂf“* ﬁ C'I“E‘”:'BuL‘V-CJ Aydéérr,

Mf‘o.’pflil—? : 'Lf ©One A)/AE‘!?#\ fou‘l-s dewn @Y)"b'-‘/n

qukA-j fmr Korre E"\G—-f anskhey Ay laem

- TN C}Dﬂ"/\_feb& the lani<.

Aveslabi lil;y L Bven F/ Aeavev 7Q~‘L\ 0{‘9*‘0", Qnnlhey
&7.41;@.-,-. L Aveuloble o Aevve Bhe

C-L:cni-; Y‘e.ru-c-!l.:‘-

PC"'{fO"erﬂtc % p(*fﬁm—ﬂ“’“’m% e jmd/ Al nee A
| dabobaie) are aveilose ak S e/ D

Downloaded from EnggTree.com



Localion DigggTrae.coerr;‘f bo roinboln

Wfl:" g; L:(F-‘-bf‘)‘r[)uﬁ&c:f r()/‘at&emd
B ———

c[cu:cx’pmus (018, 3ame "’uf DBns ﬂ‘f-&ww‘ﬂ)

.90, [Tl - S PN r‘)/rdtvn data aan e Qccedded G.Acf
mocprfmc[ ,(.:m“([:Qhe.omy on AeVers/ Cfox&aéa-\e_s
NN

h G e Bloved on ore oY more mackine

reb<Oork .
.5552195312 J
Y S channel, T |

= |
|

!
Homogeneous distributed system

2. |4ekercsenow ca(idb'ﬁbubec{ q(cmtaéa-.e_ at)m'Em

It & a retwork of kap o% o re G(%’U\éa-a%

O I a[f'ffe""‘& Lzea °f Dowms «\ofb-m‘rﬂf WOhk aan
©

be Aboyed ©n oY MO hmackiney |

In Hoa A?mt&rr)( :fo\;:n CGan be aCcedable
bo deveral  dotobaies i~ e rekCoric O} bt M
;'ptp o;. _Qeners Conrxec(;i\f}'l‘-?' Cb'pg,(_, Eipuch Tpkc)

Downloaded from EnggTree.com



EnggTree.com
[pEPTI, ammunicaton DEPT2
= i‘ e channel. ol
R 1|
A )

Oracle 9| !

Heterogeneous distributed system

Aechibectore of dirb~ibabed DBMS
The 5&-«-‘(— by e °,_L cIMI:anuL'm:f DamMS ane 2

C[.‘c.-..[-; — Cevyev Qv kectove_

/A cti‘c:m’:‘:.—deq—vr# avcblrepébm }\D-\ Qa_
h.utﬂ‘p)t"’ # C&enﬁ QAJ Q 7[;,90 AQ"}-V{"? &Mgchcf

N QA reEuOorl< . A4 CL\‘CN’: Ae,-«fa Q ?-...-\.@7 o one_
F He dcrves, The Gmliels oweilable Asrvey

KXolvea = an~d Wf”‘?.

Ty

Communication
Network

SERVER

Client-server architecture

e e U P P

_golla!?o-ruu}-? ~ Tervery awdibkeckoye

M3 cjcﬂﬁrcc:‘ o 2un & chlc nga'? Or—
"’\“\Hr!cf "CW"’?\ §€7vc% J)mk At.‘.'j‘e- ‘fwa'r/

info Mot e (\W” C?L&e"r:ef\ Qrfr e Tedo 1t U

Se~t b Be client. Thia Archkeckove. Aay a

@

Downloaded from EnggTree.com



Colteckion o/‘ q%wmecgomc‘m"?- Fach AZnvey G
ablce ‘ﬁw ‘e)ft?tuH,—: the Covnenk £m'ﬂ¢u‘[:im7

E Hecelving vislon of HAun Query on
) Query Query local servers
" |

: Oﬁ combining|
: optimization the result | |
---------------------------------- I m-m=aal

—

]CIiaan Sends queries to server

Kol i

il it .} I | n
~—== ~TServer returns result tocllent | |
SERVER

iiklicssave _amokibeckors
f-pfe?, s G[q;j.\cgf Lr Luch Q '-»&’7” tral Argle
c(‘”"’]’ B Ccecoleg o~ MmulBhe Kc?\/cof. TRA "//‘Eﬂ"
needs @nl/y ©ne. Aeovrer ORESL able Of
Mr\j;—} Quene) qfcl kv anscols ong 7£v-om mufbl/ﬁfc.
Aerveny, riddtewne  Amchreckore v4e) (scol
Aeover b fordle Aocal Feries ard  krewaackionn
The- A?b—d@“"?’ Qe c»\ecf )ﬁw exegwHon f?—

q«:;uem el.rd‘:f b"‘(@-’vﬂQC’ﬁ‘fonj 2 CroiA One oy Nore

Lrde pe rcle ~t cgqt—aboac- dca—vez) j A~ Calles| oy

edte Ay,

\wrhok G _1&‘5-3“«&.\50“?
b 'T[‘e' [‘)Nﬁmq O’l_ c(-'v'rc{?j e a{amfpm: ~tO O

Arralley rv\u.“_,q/q
2. There ro
Lo

Downloaded from EnggTree.com

le Naw bl A -C‘QI(LE‘F O pfi:ymfb\ﬁau,
rerbi ooy be Alssyed o d\l?'/;’%-wf'
A



3. Tiqe_ HAate ;'vj'nggi'ken&!@n /)-o-:uv. dhoutd be

Cayred Oonl in duch a (Dn?f Hatz he rSconsbrrotion
oL G“*) ra C‘{Q{_ﬁ;}ﬁé‘-’- vem 2Re ][\‘Y'jm'\tl &
h&g/\ ble.

po‘h‘i@n&ﬁ! Fata -Frﬁsgrre,bp[,-«m_

3, TE CI C‘rﬂ-} a relalson Céa],[ )A-dym&af/
5 inle Hhe g o veo3 by Creste Jubich /Lfabla;

!
{
|
|

| \Veo b cal q[:\c-.?n-eﬁ&a& o,
A& c:I \"‘G{c-a a_ gelal-on \)Z":»f-vchl/ Lnfns
! - °}L (Humns £o Oyeale fubrel 77 tasle,

Hid fregmentalion
_; TEe O q-cf\.evecfé)f e forr Aﬂ"“o{#w
| Vey l=ca f {"{ﬁmc’*&a&"{)ﬂ get;z‘r- )

\whal & Poda venlication?

| e & e ?)waw) in hich e daga
:j;mf al- mulbhle —1045 C/‘f‘“‘"& ulans oy
>vess) o i mﬁcqm/oér:yc?L

Poko_ replicabidn. { azmed bo incyeote He

Aoufab;l; k/ # C{mL'CL th'r /7eecf He ?u.o-;-

G’mehm

F et replication scome, are

FLI( "’ephchbo’\
Tn Mas «Scfeme the CL&zbaat_ b avaalable (o
"‘(ML 81/('7 -eoeaﬁon C'i) ey L~ Q’Mm@qﬁ@\. ‘)/W.

&

Downloaded from EnggTree.com



-~ ~ SERVEFI

user s |~ =
Tr=E E‘a] Replica

Rocovery !

Full Repllcatlon Pmcess In Dlstributed System |

A(_[Vq,.\bsuvu 01{ —/:Al'l' "'QT(ICAC‘lD’\v
(311 avesabi (i 17 @’L C/c\tq a CJO«&Q&OA
&VQA(QHCr o almots e,lrE"?/ /LOCﬂf'lof\ ;

2. F:qbev ©xecolson oy[ Fueories .

‘)um:qu Ee_syu o,[ .-F.Ln qtpf,cﬂ.[_ﬂon
l. ConCuv~ven &ou&-ro/{ c{ﬁlmrr_ éo qolie ve

c~ deat] repli axbon.

2 . Opdalz O/')CW“HL‘JD'\ 5 Alooe .

]\ID ’7‘6’{)[:&!&10“

Ié meang ©ach @Pﬁ?n&' & {!éow-ec:; 'E:’)G:\.O&/f/‘
Al- one @[—ioﬁ.

Uala i

e No replication of data

No Replicatian Process in Distributed Databases

AGJVO,\L-_Q,W o[, Ao —rf—ﬁl.cra&o:n
* Con Cararen Car/\ b&mmm)d
2 . Eachk yeCove o}L C{G\EEL
‘Duo.civar\'tﬂyu 0} h.ofre.p[ o
I~ Deoor Qvou{cxbn rL7/ @,[_ Hala-

2 - S[.o.oo cgoq)n H‘L ?ue'? BE<e cuhon />)‘\3C‘-"H

®

Downloaded from EnggTree.com



‘@‘YBQ [ Y ﬁli Ch&. o nl_ErlggTree.com
T

TE hreans @n‘_y Jorre ﬂ_ﬂjﬂvnﬂ-”;. e /:‘caée,;f
frorm Hhe databare .

=) Orlginal
Usert T .@“[‘" Dnlabe

e b ’
. Iy
| |

s
.~~~ BERVER

Partial roplication
ol dota
(Necovary localion)

Achiz —-Laﬁym’ LQ[- -,ﬁ-q ~h=| '\-e;p ['Qm (= on

'TLO- Mmbc"f (o) L o Eﬂf - .\AT
erd ‘-73:"\ e ti Lﬂ:ﬁﬁm‘:m ﬁﬁ:?w

Distribed Eromsadsions
i (Aecen [0 Vonman c&a&o\ Thems O ag

Tabmdx avalem O gually al Nered oo
Em«ac{,‘ij\d X’Tz[e:, e &LZ; 7/@% mdio&_z,;
Heol Do need ko GD'NS‘-C{CY-
'—ﬂ\'.', /LDCR[ &UMOEOM) Qe hode ﬁﬁq&' O ClARg
amc( \7%{9&‘9- SINDY ‘n {.-m‘_/;f'x oMo deca| datnboie P
e Slobe| Eranoacliog Ave Fhot Hak acced?
e e cotr h Revcesrw| Aocaf databare,,

S)’-‘S Lo a~wdkibeckove

Mcﬁ-’ion
@ ﬁ) Dov-elinafoy
@( ' s@ Tarewsackion

’.'N.xm_rg.{
GW’T’"*ETH Eyv N— @

Downloaded from EnggTree.com |




Frch ke Ao EtpgEreercomecal breumackion
mansger cOAet e ]Cvtr\c&"% & bo Qn?uwe_ the Actp
MWB% of Rore trenackiony Halk ececuie ab
Hol aike . T)Ce/ Voo frenta clon Mqr\c-uyej
@7}&“5 ko execulbe Qlobal Lvansockion.

7’q¢ L’!‘ﬁmacﬁoﬂ—n\ar\a_:?mf mcv\a.ore,) M=

?(GCMHQQ c;?_ Heste fransaciions thal caceeds
ke Slhefed En q feca) Aike.

The Wﬂfon c:oow/rm(fa Com ;¢ Yol
@cemf*"’"? Feonoen, kreuryacEHeno C&:L‘A/&&f
ard Qloval) inilialed ap- thak 3t

_E:x;_:}\ chﬁﬁon Mcm?e{ 0 ‘7'37‘30'\(174/5 /@—1
*-Ma}nwmr\? a i:.j fw WCDVE'?//)M?O@,

ey —

A awpca -H'*? Ln QAn ng Tenlg - Gbr\
mn&‘qo!/iﬁenc}so Cooydliralt e Goncovrore~d—

Geecutron of Mo bvamackton ececutin ab”

b\p& f'ﬂk-

'7';\5 chbon C’ocn’cfhc?&”i ') "IE»)')C"\«:.U)[C 7%-,’
¥ 8&:1’57 the Execotion 07!_ L‘raadélc&ibr\ /
G 8*&1?{‘7/ AL lg?f.‘&.n@chﬁ—x inke a nenAen—

/?qb—mmsqcﬁ?c}xj an{ c{: st b ?L

byspsa 6l .
engion TS Ofprprcte sty fy

A O Nt : T ‘
‘o 1"4 #‘7 Hhe z[:errmmfﬂor\ %z‘f@ brergrotian

Dlich moy walult In fhe. fromocchon })@7 /

@"N‘I"?b&tqr Ov O-;Dbﬂ'&r;{ af- al ’frﬁg’,

Downloaded from EnggTree.com

|



| - : |
f ,_L,.\[;-.-a-oclucé—;o“ Lo Elﬁgg‘ﬁbe.ﬁmoes; C{o.écaéo—sc-f !
* C)B():C& o"r?e_ﬁEta{ Ja&:.{'buc_ AayAbemd Rye. afbermbv@_

ko selaliona] didabose. owd Stk dolabage.
ﬁ){z‘lbemd.

- In o?}eq‘i 0'7-;6"[,@4 J&m&a.n, ':7L\°rmf-?on b
“rc?]pmc,\beal L~ H:\c_,ﬁzw C% O?;c:c-z:}

» O{;{ccb of'arfer\EeaJ CLEGEO-\&; Ove Pmc-é/[’ Kame
o O?ed; Oﬁ?n-&'w; Wm‘a_ ﬁt we XQn
&T@-N)a_c[:?@n/ ConCeavy—ye n , mv-ew) &o D}ggepé
@'a’t'eh-éec{ Cf"‘m};a-"‘-""/ Re reyolbart O\-t:cpef&
Gatles] o1 Ohiet oRertad Jatshoic rmedef.

i

I

T)Q\?r L;Am T E"ﬂ@?/(ulﬂ.-ﬁah |
. J

05(?&(:' one FL’V—CF ]
 hnandiarg N7 - ]
|

|

I

|

|

]

_— e e e mw e e —

— — — e — e S o e e o w—

| T-Th coDBMTS, @V‘e°7 QHE”?’ & Cﬂ'\B?C{\OT@/a-;
Géff"i’ Clr‘ic W7~m&wf L~ Lﬂ%io_-_g?rm‘[ow Off;_feo@
©)

Downloaded from EnggTree.com



Ouore c&mrch ELPERERN o susclorses and
velafionahip betDeen buo Obiectr U aradntas~ed

The faaEum aye °

- &”'r\fl)‘bl:;f

| OOPBI /Co., e o);}l:ly ko ~wepreicat fhe

Le x fmﬁ?‘uﬂnf ABE~xucbuve Cﬁ‘% of{,_“po!;) Y

) 09’7‘%[—7’
2. Tk iton e

Creatirg o resd o?j“ech F--n an ‘9&”5‘“}’
et tn Sush a wday Hab posd Opect inherity
o HRorocperisbio :3L an QQ’JAE'\? Ol}r‘c‘d—’-

> - E«m-f?sw(ai-ﬁoa |

T B & ofpfaﬁ:rci:7 Coneapk im GOp, WA
.’DLM’I"} tre  datn a"‘J "}D'—“‘CF'YWM E;o?e-f-ﬁey LA
can s alats  data cﬂvc; rot ViaiHe o oxide
Dord. y

A- Persigbency
1 /

oopBrmS allowss fo cﬂ{l ewsialznt &/&pﬁ'
Co?j'ec& PR<L 'veM.‘i7 LA 0~erm_~,7- Evee ~ QICE,/
%'fec*-*'Fm"> #}v‘s Leiye Can Qu&ﬁq@cpr/w

Adv-e Hhe /)Nh{e’rr c?[ "?reoc-ve"7 th; Gb'f\c_u'rﬁ-e.f\?:

Downloaded from EnggTree.com



Shordomds ?091 S5 FDIETIe5R0M bed meded

- /

¥ /%ov‘a(t a (([::;(N;gq.,# u—’feve_ /}rev?oud rol—

Ayoclable .

» .C’uf\ ort ovﬁaf;;m:/ éef.-.o&_h yoducty .
M- &Q/:‘-Ja»rc/;jc MD.O(:L/ C?Wq-r.PY/Zf:}jrsmrT

[-cxﬂau—ﬁ'—fa e,t ch-e—‘rﬁy" N? fhe < bvyoofore of- Ob ooy

v

oo Object $¢]E—;n.?f-?0n [qn?uﬂl—?t—
Oar 1 Obiect e -
- e by o
O

D —

o ﬁoﬂet\.ogo /‘Si-"ﬁ'!O«Y [ oL C'ﬁbl@ Df}m‘n;ﬁ‘an

w;hm_

DL+ cdarre ach akbbkxi b lay

_Qb'a-? mn\e./‘, _
Pot-e' gi-r'l—kctonﬁg s

%
[/Merhods -

Pe"acof\-c 3/

(] Consbrrecior &r&D{yermon & born
1= 047&.':9/’
//P"-Eu-rn? an aboric ]:7)':"

3

Downloaded from EnggTree.com



e

| el Erpiepes. NS

J/A A“"’Ctﬁ«\"ﬁ Cﬂf—f;emw

: ..ﬁ[oat' Aqtorr)f/'

/
claso Skuj(en!: . /7':%.-\3
/4 Aubcloca ol, yﬁe«-mm
Shemring Jrode
37
cdaas /Lclclvwi
' ~L nuwnbef/‘,

_S)r'nr‘z AME;’J __
28 |
cdoss BwLOIF'}/ S
Aa[c{mm czdcfmvs/-
/A czyTla Valie enbedded 1 2o ohlect
}/
CAans ,4[ trrert S
i~k N
g/
(One —lo —One ‘Tf[ﬁf"'c’mk[,w

A Ob(}cc-ﬁ ‘r'-'7ce'7) LO arstrey OF}jcc-} :91..-:..._7&
a M A Pef belaves on a Cit /,c?rfe'r _ bug
WOEA move 4,&"\0‘&{_:7‘ Tﬁeﬁf Yeleatnra | E-«_Eﬁ’rv
Gan be Beprested in the “Ackera. and moa«fmzqﬁ
bf Fhre 4&[%- Tk Iy dore by dgc{cxrﬁfj bhe

Y,

Downloaded from EnggTree.com



/

S Ml [ ¢ /Lvﬂfl’itﬁﬁ aﬂ!\r*-ﬂ in An (4 A rre s '?\rw;
f e O LM&J L?F M A %:::M/ T b

"o"CCo-:f—MMLa/’! O :‘\>"Engg‘|'lr"aéfcom /rl}.-w' LAaktma e wse Oan
a

ILTE a qu,qo.\ Movel o Qrofhey /-I f'r-f-n-!r\-r/
Fre abembale N4 _uied by’ O avporabaally Teiek
Eo Not onpil o Fresd peaton For<er #R54 /4/\ onrtarent
OqBin. Mo-rcove"(,;f %A/s/mr,tneﬁf Ohyect & e le 1ol

H"W["’"J"j “,l;\,e,y__;_-,,.." QE-EWH).:& O
Q‘*’F"”’“‘Pchry Yetet A5 Ao,

@llecgonﬁ,

~he Cf‘f.‘c_.‘ch,,t Ns\on-y-ermvf- Oﬁ V"C'7 '(DW?&

C@ﬂ&:a—"a\g ﬁ C{aﬁa 2 o Fu'C{Qrur\'F:f C{o»éaf)c\(c
f@a}:u-:. ﬁ‘_,_,, . ;,g.,.gaf.;

Serenc classe, Fw iz /mu-r/s-a—tc_g
Set-<T) &

Ba7<'r7

\)a"rmy <t/
L T

E Y onrtorled ua_‘:?w_ Of;rl'ecér

(=3 n\qléﬁ—del:/q”o@?"y C{uf/r'&\zz-l
\Jarﬁqr.,b_ rs-?}t_ QW/

\/QfT:@thLL ’S}C, q,.a’\ E—"“‘*"’"&’«AZL QTW/

&

Downloaded from EnggTree.com



| A Gliection BodkeecatSiney of  elenegy of \

B Game clacs  Js ouaal, f,blrmo-r/‘)k?dn‘* D Cbtovned
Hﬂ'rOﬁh e Cloes Llerfq«c}-?f\ Fov inclance_

& Seb< {ie)r(/vmm;> oy Gonboin Pexsons o
oDef[MEv/\Lofw/ i tre closs 5»7\[»)@«_& a.
Labcfa 4 of He claw lewson,

Lox Endance, M Pottodsim) Collections arn be
SeL <pep < hearon> e~rAond °

///:i [krmn ci»f @cz:-@,\f Cﬂ*’c@)WD

§€E<;zif. </1'[\ carr-f-ntc-f»)? /i enfs
[ e A/H/Q/;m Elocis f@x&ehe e

§€E<P‘5ft </1/1/ur+rr<-+>> \)ac:aher/:
0 e ¢ ® Vecat Wﬁq%wh
/;ME<&ef </j'/7‘°"'“""*f"F J > _'D?m:cf'wr?/;

/e Adiat w/[ af/avmlf mih_m/

4 \
Mqrgplc. Pefq-ﬁohal:bzs

[

9"‘1‘6.9& y a
" A e el L'C_C# SN MO %J\Ofxc_
Fese é""j‘i A velation Jop.

= xemple; o Pen [m

| f)o&%.e‘b‘/ Aevrena/ CL‘ch‘m/; L~ G\&.u;!d?? Lene
Qye W‘Of\)f A‘anv‘f'f’rw[?

Downloaded from EnggTree.com @




~ EnggTree.com
= e /’,,yw o Engg

!

Leb ’prf- P

L ,!a <Pt < pm.m;? Ol e
‘. neemte heverdty | ffordend by bivprdsy
~loan Rw;ch 51

e fpems
? // C’"r“b""'-ﬁp ‘»y aﬁwmgf Awrrhey

o Apportren 5

S r\wd:cf/

< Beatds o Lol
P:f\fr‘ﬂe_. iifn :'_'JJL‘_Y
3. ety
/

Obiest ey larguoae (oar)
*O@Lua?w ﬁajun-ytcbjwc{ta rte
CLJI*}XQ-R CCZJC')ZCJ i~ ObL - (7C

# Tries bo brirg dome Gones /*5 frem #e
velaliora| mede f bo the obplac

C‘j . e SELBeT A&-%crmc) ~ OInA @zﬁwt?/amcm ekc.

ey ies (:Ce > u!E,
"Clovi onaks ;; q'%f P‘rei-kal;

:Db*’—‘ [Hon C_P q)@y'\
/j"\"ﬁﬂu..) Noation

p—>a e

Downloaded from EnggTree.com



# In ORL, b@kggﬂé&éﬁ‘m? Qe Wﬂnb

Pab‘b Gepresiong
i /

cgj’f ingbante *'{f e haye o Pepon “/:" ard
w2 o~ - 7 ]
JIe fe,,,:ko,bf:,aﬂ:ho::e c?wj: jt T e
LE_}JVQ-I:A . Lo;lc{':j- addvers . Afyeak ’

If e wank Mo pares of pa C:L‘LCJHA#
Fe /DCW“P/ Her L= T 4

.S\C(ec[': C- name. 7[:11::!5-\ C n }). C}JLC{H:\/
T_F‘Q—'Y‘Q—h:l[':

‘9.} LEs 4 c[w‘.7 ) Q\?h(.t-a-‘by(-
[—“f/.c, Bo7<9=-,:r7>. A e Lo b get a Ser

we Aj \ c{-,.o cﬁ?(hb /(J'P%?. .
: L~ Cay Uty /
‘XME‘«C;Z:/ " ’ 3 17 7
_QC{C_CE CIF-'I'L:IHCI:* Cs rane. .)[:,_,,.n E’ B P, QL‘LQ[}C .
T oo gmnb Mo Ack of aa(cfmc,{a% ;:h:
clitcdyen c;L Cack ff"ﬁoﬂ oL 2 cLeaAa,;c/ Lo
Sele ol c.bm_:.q.z_,wu;c;ﬁ.xum [ b

Pem/  tn fs.cf-;deq)

Pw!;cb.éa
The Muchems " clowte Gun he tiredbo clafm
Sty /‘;m{mh whic delest onty pe data

%&d«'—? Hre /»—d.‘ calx,

|

Downloaded from EnggTree.com



f:ov &wsf:unv?/ ﬁhggﬁee..cmﬁk’ Fhe <el- c} le_
/&c\ﬁj on Main Cbveck and lcgv-?»ty akleat Lo
d\:!d"r@—ﬂ, e Qerery oo
Celec)- Cs Avres_2n o lelr‘r*jr . ouddye F’“"“
Pf—ﬂ [’eﬁdon&/ C ©n f)- OM‘LC{‘HPA wOhevye_
pelrves_in ./;u.:lJ;ng, . oddven . Abvesk -

“Moan Sveskt ond GourkCh- childhven) > 22

Joon

[ov irsbance, ko et /5w/\r<-_._. diving in @ sbral
a,_qf‘ Ao«-lrc Ehe Acvme. Nnome o Hog A‘E;v;qq&/

Celec (> Icr\-ﬁrn f;:‘m €Pens b ia Cfe[tc-&-
C'[“"\L‘;“CB Q‘L‘-"-:’J;j {\-,.a,.,-\ Q. in 4/\ Jc«fﬁ-n-enh)
! P rame = braddyesr . akaes /

=
A

Downloaded from EnggTree.com



XML Database EnggTree.com

XML Database is used to store huge amount of information in the XML
format. As the use of XML is increasing in every field, it is required to have a
secured place to store the XML documents. The data stored in the database can
be queried using XQuery, serialized, and exported into a desired format.

XML Example 1

<?xml version="1.0" encoding="UTF-8"?>
<note>

<to>Tove</to>

<from>Jani</from>

<heading>Reminder</heading>

<body>Don't forget me this weekend | </body>
</note>

Books.xml

<?xml version="1.@" encoding="UTF-8"?>
<bookstore>

<book category="cooking">
<title lang="en">Everyday Italian</title>
<author>Giada De Laurentiis</author>
<year>2085</year>
<price>30.00</price>

</book>

<book category="children">
<title lang="en">Harry Potter</title>
<author>J K. Rowling</author>
<year>2005</year>
<price>29.99</price>

</book>

</bookstore>

XML Tree

XML documents form a tree structure that starts at "the root" and branches
to "the leaves".
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XML Hierarchial model 99

Roct element: |
<bookstore>
Parent
Child
Atnbute: Element: Aftnbute:
“lang” <book> " category”
I I | 1]
Element. Element: Element: Element:
l <htie> <author> <rears <prica>
T
Sibings
Text: Text: Text: Text:
Everyday Itaban Giada De 2005 30.00
Laurentis

What is XQuery?

XQuery is to XML what SQL is to databases.
XQuery was designed to query XML data.

XQuery Example

for $x in doc("books.xml™)/bookstore/book
where $x/price>30

order by $x/title

return $x,title

XQuery Expressions
Let us understand each piece of the above XQuery expression.

Use of functions

doc("books.xml")

doc() is one of the XQuery functions that is used to locate the XML
source. Here we've passed "books.xml". Considering the relative path,
books.xml should lie in the same path where books.xqy is present.

Use of XPath expressions

doc("books.xml")/books/book

XQuery uses XPath expressions heavily to locate the required portion
of XML on which search is to be made. Here we've chosen all the book
nodes available under books node.

Iterate the objects
for $x in doc("books.xml")/bookstore/baok

XQuery treats xml data as objects. In the above example, $x represents

the selected node, while the for loop iterates over the collection of
nodes.

Apply the condition
where $x/price>3@
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As $x represents the selected=MG@] €L COMsed to get the value of
the required element; “where" clause is used to put a condition on the
search results.

Return the result

return $x/title

As $x represents the selected node, "/" is used to get the value of
the required element, price, title; "return" clause is used to return
the elements from the search results.

XML DTD

An XML document with correct syntax is called "Well Formed".
An XML document validated against a DTD is both "Well Formed" and
"Valid".

Valid XML Documents

A "Valid" XML document is a "Well Formed" XML document, which also conforms
to the rules of a DTD:

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE note SYSTEM "Note.dtd">

<note>

<to>Tove</to>

<from>Jani</from>
<heading>Reminder</heading>

<body>Don't forget me this weekend! </body>
</note)

The DOCTYPE declaration, in the example above, is a reference to an external
DTD file. The content of the file is shown in the paragraph below.

XML DTD

The purpose of a DTD is to define the structure of an XML document, It defines
the structure with a list of legal elements:

<!DOCTYPE note

[

<!ELEMENT note (to,from,heading,body)>
<!ELEMENT to (#PCDATA) >

<!ELEMENT from (#PCDATA)>

<!ELEMENT heading (#PCDATA)>

<IELEMENT body (#PCDATA)>

1>

The DTD above is interpreted like this:
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« DOCTYPE note defines that tE@gﬁJT@@ﬁ\é?]%f the document is note
'ELEMENT note defines that the note element must contain the elements:
"to, from, heading, body"

TELEMENT to defines the to element to be of type "#PCDATA"

'ELEMENT from defines the from element to be of type "#PCDATA"
'ELEMENT heading defines the heading element to be of type "#PCDATA"
'ELEMENT body defines the body element to be of type "#PCDATA"

o & 9 9

#PCDATA means parse-able text data.
XML Schema

* An XML Schema describes the structure of an XML document, just like a DTD.
* An XML document with correct syntax is called "Well Formed".

* An XML document validated against an XML Schema is both "Wel! Formed"
and "Valid",

XML Schema is an XML-based alternative to DTD:

<xs:element name="note">
<XsicomplexType>
XS Iseguence>
xsielement name="to" type="xs:string"/>
(xs:element name="from" type="xs:string"/>
<xs:element name="heading" type="xs:string"/>
<xs:element name="body" type="xs:string"/>
</XSIisequence>
<Jas:icomplexTvpe>

</xs:element>
The Schema atove is interpreted like this:

<xs:element name="note"> defines the element called "note"

<xs:complexType> the "note" element is a complex type

<xs:sequence> the complex type is a sequence of elements

<xs:element name="to" type="xs:string"> the element "to" is of type string

(text)

« <xs:element name="from" type="xs:string"> the element "from" is of type
string

* <xs:element name="heading" type="xs:string"> the element "heading" is of
type string

* <xs:element name="body" type="xs:string"> the element "body" is of type

string

XML Schemas are More Powerful than DTD

* XML Schemas are written in XML

» XML Schemas are extensible to additions
= XML Schemas support data types

* XML Schemas support namespaces

Downloaded from EnggTree.com



EnggTree.com

Tnfemabion Rernioval 3 Jhe o n/, hne. ot eleals
\A-O“d jﬁﬂlﬁ. c‘li"-‘)h'-"ﬂv"r‘*'/. GM{)A}A/WYM} *‘0'*/ Af'l’-!'f"f-\;;@, r"tnﬁr‘k‘k‘—-}/

a‘d{ ye Enieva | t’[ l‘-"*ftrfm-ihﬁf\‘

T gy iy ] o wel-oe \.M/ mm-ml)' f(md.-‘-, uo?l'fj uwsf"rucF..w_g'

q’f-‘h . 04 Iy N tAry 7Cv~l LwL.,mr-b/ /fd’A~-cP-'-fa 2N .

Wt'ﬁt_lc*h-o "\')va}“‘m /\W l_(?«w-}‘ chlls.gfl.\h ? UMM-N\‘*-{
(chw? |

 AVEITRERU Miveriim wy o -

What Is Information Retrloval?

Information Retrieval Is the ort of presentation, storage, organization of and access to
information items, The representation and organization of information should be In such a way that the
user can access Information to meet his Information need.

The definitlon of Information retrieval |s:
Informatlon retrleval (IR) Is finding materlal (usually documents) of an unstructured
nature (usually text) that satisfles an Information need frora within large collections

(usually stored on computers).
Another feature of Information retrleval Is that It does not actually fetch documents. It only Informs the

user on the existence and whereabouts of documents relating to his query.

Document N crawlin indad "
Collection v g [ Indexing ) Ranking

Relovance /

Peadback

URLs to be
crawled
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Components of an Information Retrieval System

In this section we describe the components of a basic web information retrieval system, A general
information retrieval functions in the following steps.

. The system browses the document collection and fetches documents. - Crawling

. The system builds an index of the documents - Indexing

. User gives the query

. The system retrieves documents that are relevant to the query from the indexand  displays that to
the user - Ranking .

S. User may give relevance feedback to the search engine - Relevance Feedback.

Lo L) Fd

The goal of any information retrieval system is to satisfy user's information need. Unfortunately,
characterization of user information need is not simpi=. User's often do not know clearly about the
information need. Query is only a vague and incomplete description of the information need. Query
operations like query expansion, stop word removal etc. are usually done on the query.

Crawling

The web crawler automatically retrieves documents from the web as per some de ned strategy. The
crawler creates a copy of all the documents it crawls to be processed by the search engine. The crawler
starts from a list of URLs (documents) called seed. The crawler visits the URLs, identifies the outgoing
hyperlinks there and adds them to the list of URLs (documents) to be visited. This way the crawler
traverses the web graph following hyperlinks. It saves a copy of each document it visits.

Indexing
The documents crawled by the search engine are stored in an index for efficient retrieval. The
documents are first parsed, and then tokenized, stop-word removed and stemmed. After thatthey are

stored in an inverted index. The process is discussed below.

Tokenization

This system extracts word tokens (index terms) from running text. For example, given a piece of
text: “Places to be visited in Delhi" it outputs [places, to, be, visited, in, Delhi],
Stop-word eliminator

Stop-words are those words that do not have any disambiguation power. Common examples
ofstop words are articles, prepositions etc.

In this step, stop words are removed from the list of tokens. For example, given the list of token
generated by tokenizer, it strips it down to: [places, visited, Delhi].
Stemmer

The remaining tokens are then stemmed to the root form (e.g. visited->visit). For example, after
stemming the list of tokens becomes this: [place, visit, Delhi].
inverted index ;

The ordinary index would contain for each document, the index terms within it. But the inverted
index stores for each term the list of documents where they appear. The benefit of using an inverted
index comes from the fact that in IR we are interested in finding the documents that contain the index
terms in the query. So, if we have an inverted index, we do not have to scan through all the documents
in collection in search of the term. Often a hash-table is associated with the inverted index so that
searching happens in O(1) time.
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Inverted Index may contain additional information like how many times the term appears
in the document, the o set of the term within the document etc.

Example Say there are three documents.

Docl Milk is siutritious
Doc2 Bread amd wilk tastés good: .

Doe¢l Brown bread-is bettar

e

After stop-word elimination and stemming, the inverted index looks like:

. milk 12
et matritiis . v 1 %
bread 2,3
. + - taste B [
* aved 5 .
w : brow= 3, . ,
’ better 3

i | LI
- ‘ .

Ranking . .
When the user gives a query, the index is consulted to get the documents most relevant to the

query. The relevant documents are then ranked according to their degree of relevance, importaice etc.

Relevance Feedback
Relevance feedback is one of the classical ways of refining search engine rankings. It works in

the following way:

Search engine first generate an initial set of rankings. Users select the relevant
documents within this ranking. Based on the information in these documents, a more appropriaie
ranking is presented (for example, the query may be expanded using the terms contained in the first set
of relevant documents).
Sometimes users do not enough domain knowledge to form good queries. But they can select relevant
documents from a list of documents once the documents are shown to him.

For example,
When the user fires a query 'matrix’, initially documents on both the topics (movie and maths)

are retrieved. Then say, the user selects the maths documents as relevant.

This feedback can be used to refine the search and retrieve more documents from mathematics domain.
Types of relevance feedback

Explicit - User,gives feedback to. helpsvstem to imprpve .

Implicit - User doesn't know he is hefping i

e.g. "similar pages” features in Google.
Pseudo - User. doesn't do anythingl Top 'k' judgments are taken as relevant. Being fully automated it has

always this risk that results may drift completely away from the intended document set.
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Tvpes of Queries [n IR Systems

Different keywords are associated with the document set during the process of indexing. These
keywords generally consist of words, phrases, and other characterizations of documents such as date
created, author names, and type of document. They are used by an IR system to build an inverted index,
which is then consulted during the search. The querles formulated by users are compared to the set of
index keywords. Most IR systems also allow the use of Boolean and other operators to build a complex
query. The query language with these operators enriches the expressiveness of a user’s information
need.

1. Keyword Queries

Keyword-based queries are the simplest and most commonly used forms of IR queries: the user just
enters keyword combinations to retrieve documents. The query keyword terms are impkicitly connected
by a logicalAND operator. A query such as ‘database concepts’ retrieves documents that contain both
the words ‘data-base’ and ‘concepts’ at the top of the retrieved results. In addition, most systems also
retrieve documents that contain only ‘database’ or only ‘concepts’ in their text. Some systems remove
most commonly occurring words (such as g, the, of, and so on, called stopwords) as a preprocessing
step before sending the filtered query key-words to the IR engine. Most IR systems do not pay attention
to the ordering of these words in the query. All retrieval models provide support for keyword queries.

2. Boolean Queries

Some IR systems allow using the AND, OR, NOT, (), +, and — Boolean operators in combinations of
keyword formaulations. AND requires that both terms be found. OR lets either term be found. NOT
means any record containing the second term will be exciuded. ‘( )’ means the Boolean operators can be
nested using parentheses. '+’ is equivalent to AND, requiring the term; the ‘+' should be placed directly
in front of the search term. ‘= is equivalent to AND NOT and means to exclude the term; the ‘-’ should
be placed directly in front of the search term not wanted. Complex Boolean queries can be built out of
these operators and their combinations, and they are evaluated according to the classical rules of
Boolean algebra. No ranking is possible, because a document either satisfies such a query (is “relevant”)
or does not satisfy it (is “nonrelevant”). A document is retrieved for a Boolean query if the query is
logically true as an exact match in the document. Users generally do not use combinations of these
complex Boolean operators, and IR systems support a restricted version of these set operators. Boolean
retrieval models can directly sup-port different Boolean operator implementations for these kinds of
queries.

3. Phrase Queries

When documents are represented using an inverted keyword index for searching, the relative order of
the terms in the document is lost. In order to perform exact phrase retrieval, these phrases should be
encoded in the inverted index or implemented differently (with relative positions of word eccurrences in
documents). A phrase query consists of a sequence of words that makes up a phrase. The phrase is
generally enclosed within double quotes. Each retrieved document must contain at least one instance of
the exact phrase. Phrase searching is a more restricted and specific version of proximity searching that
we mention below. For example, a phrase searching query could be ‘conceptual database design’. If
phrases are indexed by the retrieval model, any retrieval model can be used for these query types. A
phrase thesaurus may also be used in semantic models for fast dictionary searching for phrases.

4. Proximity Queries
Proximity search refers to a search that accounts for how close within a record multiple terms should be

to each other. The most commonly used proximity search option is a phrase search that requires terms
to be in the exact order. Other proximity operators can specify how close terms should be to each other.

&9
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Sorms will 3iso specfy the order of the search terms. Each search engine c2n define proximity operators
SiFeranty and the s2arth engines use vanous operator names such as NEAR, ADi{adjacent), or AFTER
I somve cases, 2 sequence of ongle words s grven, together with 2 maximum 2llowsd distance between
them \ector soace mode’s that also maintain mformation 2bout positions and offsets of tokens (words)
have robust mpiementations for this query type. However, providing support for complex proximity
goerztors becomes computationzly expenshve beause it reguires the time-consuming preprocessing of
documents, 3nd s thus suwizble for smafler document collections rather than for the Web.

S. Wildeard Queries

WidcaT searching is generally meant to support regular expressions and pattern matching-based
sagrchng  tevt [0 IR systems. certzin kinds of wildcard search support may be implemented—usually
words with gy treiing charzciers (for example, ‘dzta*’ would retrisve doto, doiobose, dotopoint,
gotosst and so onl. Providing suppont for wildcard searches in IR systems involves preprocessing over-
hezd and 5 not considensd worth the cost by many Web search engines today. Retrieval models do not
directhy provide suppont for this querny type.

6. Natural Language Queries

There 2re 2 few naturz! language search engines that 2im to understand the structure and meaning of
queries written in naturz! lanzuags text, generally as a question or narrative. This is an active area of
resezrch that employvs techniguss like shallow semantic parsing of text, or query reformulations based
&n nsturz! langusge under-standing. The system tries to formulate answers for such queries from
retrisved results. Some search systems are stariing to provide natural language interfaces to provide
answers to speciic types of questions, such as d=finition and factoid questions, which ask for definitions
of technical terms or eommon facts that can be retrieved from specdialized databases. Such questions are
umuzlly easier to answer because there are strong linguistic patterns giving clues to specific types of
sentences—for example, ‘defined as’ or ‘refers to”. Semantic models can provide support for this query
type.

T
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UNIT I RELATIONAL DATABASES

| Purpose of Dambase System — Views of data — Data Models — Database Sysiem Architecture —

| Intreduction 1g relational databases — Relational Model — Keys — Relational Algebra — SQL fundamentals
| — Advanced SQL features — Embedded SQL- Dynamic SQL

UNIT-1/ PART-A

|
.
l
[

| Define database management system? -
{ Database management system (DBMS) is a collection of interrelated data and a set of programs
| to access those data.

2

| List any five applications of DBMS.
. Banking, Airlines, Universities, Credit card transactions, Tele communication, Finance, Sales,
Manufacturing, Human resources.

SJJ

| What is the purpose of Database Management System? (Nog/Dec 14)
Data redundancy and inconsistency , Difficulty in accessing data, Data isolation, Integrity
problems, Atomidity problems and Concurrent access anomalies

Define instance and schema?

Instance: Collection of data stored in the data base at a particular moment is called an Instance
of the database

Schema: The overall design of the data base is called the data base schema.

ot

Define the terms 1) physical schema 2) logical schema.

Physical schema: The physical schema describes the database design at the physical level,
which is the lowest level of abstraction describing how the data are actually stored.

Logical schema: The logical schema describes the database design at the logical level, which
describes what data are stored in the database and what relationship exists among the data.

F‘"

What is a data model? List the types of data models nsed?
A data model is a collection of conceptual tools for describing data, data relationships, data
semantics and consistency constraints.

™~

Define- relational algebra.
The relational algebra is a procedural query language. It consists of a set of operations that take
one or two relation as input and produce a new relation as output

What is a data dictionary?
A dafa dictionary is a data structure which stores meta data about the structure of the database
ie. the schema of the database.

List out the operations of the relational algebra
The Six basic operators Select, project, union, set difference, Cartesian product and Rename.

10.

Define relational data model
Relational model use a collection of tables to represent both data and the relationships among
those data. Each table has a multiple columns and each column has unique name.

11.

Explain Semi structured data model

¥ Specification of data where individual data item of same type may have different sets of
attributes

v Sometimes called schema less or self-describing

¥ XML is widely used to represent this data model

Define Object based data model
Object based data model can be seen as extension of the E-R model with notion of
encapsulation, methods and object identify.

13.

Explain Hierarchical data model

¥ The Hierarchical data model organizes data in a tree structure. There is hierarchy of parent
and child data segments.

¥ This model uses parent child relationship.

¥ _1:M Mapping between record type

Page 1 of 18
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|

[14.

Define Network Madel
v Some data were more naturally modeled with more than one parent per child.
v This model permitted the modeling of MiN relationship

—
w

Write the characteristics that distinguish the Database approach with the File-based
approach. (AprMay 15)(Now/Dec 16)
File-based System.

1. Separation and iséitation of data
2. Duplication of data

3. Incompatible file formats

4. Data dependence

Database Approach:

Control of data redundancy

Data consistency

Sharing of data

Improved data integrity

. Improved security

B gt

'J'l_h

16.

What are the disadvantages of file processing system?(May/June 16)
The file processing system has the following major disadvantages:

v Data redundancy and inconsistency

¥ Integrity Problems

v" Security Problems

v Difficulty in accessing data

v Data isolation.

Define query language?
A query is a statement requesting the retrieval of information. The portion of DML that
involves information retrieval is called a query language.

18.

List the string operations supported by SQL?

1) Pattern matching Operation

2) Concatenation

3) Extracting character strings

4) Converting between uppercase and lower case letters.

19.

List out some date functions.
v To_date
v To_char(sysdate, fmt’)
v d,dd,ddd,mon,dy,day,y,yy,yyy,yyyy.year,month,mm

What is the use of sub queries?

A sub query is a select-from-where expression that is nested with in another query. A common
use of sub queries is to perform tests for set membership, make set comparisons, and
determine set cardinality.

.| Name the categories of SQL command? (May/June 16)

SQL commands are divided in to the following categories:
1. Data - definition language

2, Data manipulation language

3. Data Query language

4. Data control language

5. Data administration statements

6. Transaction control statements

List the SQL domain Types?
SQL supports the following domain types.
Char (n) , varchar (n), int, numeric (p.d) , float(n) , date.

Page 2 0f 18
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23.

What are aggregate functions? And list the aggregate functions supported by SQL?
Aggregate functions are functons that take a collection of values as input and return a single
value. Aggregate functions supported by SQL are

v Average: avg

V' Minimum: min

v Maximum: max

v Total: sum Count: coult

24.| What is the difference between char and varchar2 data type?
¥ Char and varchar?2 are data types which are used to store character values.
v _Char is static memory allocation; varchar2 is dynamic memory allocation.
25.| How to add primary key to a table with suitable query?
Alter table <table name> add primary key(column);
26.| Differentiate static and dynamic SQL. (Now/Dec 14,15,16) (Apr/May 15)
Static SQL Static SQL
The SQL statements do not change each time | The SQL statements do not change each time
the program is run is called Static SQL. the program is run is called Static SQL.
Static SQL is compiled and optimized prior to | Static SQL is compiled and optimized prior to
its execution its execution
The statement is prepared before the | The statement is prepared before the
program is executed and the operational form | program is executed and the operational form
of the statement persists beyond the execution | of the statement persists beyond the execution
of the program. of the program.
27.| Why does SQL allow duplicate tuples in a table or in a query result? (Now/Dec 15)
If key constraint is not set on a relation every result in a relation will be considered as a tuple
and hence SQL allows duplicate tuples in a table. Distinct keyword is used to avoid duplicate
tuples in the result.
28.| Define: DDL, DML, DCL and TCL. (Now/Dec 14,16)(Apr/May 15)
DDL COMMANDS:
e C(reate
e Alter
v Add
v’ Modify
v Drop
* Rename
* Drop
DML Commands:
e Insert
e Select
e Update
e Delete
DCL commands
e Grant - Provide access privilege to user
* Revoke - Get back access privilege from user
TCL commands
e Commit
¢ Rollback
* Save point
29.| What is the use of Union and intersection operation?

Union: The result of this operation includes all tuples that are either in r1 or in r2 or in both rl
and r2.Duplicate tuples are automatically eliminated.
Intersection: The result of this relation includes all tuples that are in both r1 and r2.

Page 3 of 18
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30.

What is embedded SQL? What are its advantages?
The SQL standard defines embedded of SQL in a variety of programming languages suchas C,
Java, and Cobol. A language to which SQL queries are embedded is referred to as a host
language, and the SQL structures permitted in the host language comprise embedded SQL.
The basic form of these languages follows that of the System R embedding of SQL into PL/1.
EXEC SQL statement is used lo idenlify embedded SQL request to the preprocessor
= EXEC SQL <embedded SQL statement > END_EXEC

UNIT-1/ PART-B

Explain the purpose and components of DBMS in detail.

List out the disadvantages of File system over DB & explain it in detail.

List out the operations of the relational algebra and explain with suitable examples.(Nov/Dec 16)

bl Bl o

i) With the help of a neat block diagram explain the basic architecture of a database
management system.(Now/Dec 15)(May/June 16)

ii) What are the advantages of having a centralized control of data? [llustrate your answer with
suitable example. (Now/Dec 15)

Briefly explain about views of data.(May/June 16)

Discuss about (i) Data Models (ii) Mapping cardinalities. (Now/Dec 14)

Explain about data definition language and data manipulation language in SQL with
examples.(Novw/Dec 14)(May/June 16)

Explain about data control language and TCL in SQL with examples.

10.

Design an employee detail relation and explain referential integrity using SQL queries.

1L

Consider a student registration database comprising of the below given table schema.
Student File

EStudent Number Student Name Address Telephone
Course File

@urse Number Description Hours Professor Number \
Professor File

[Professor Number Name [Office
Registration file

’ﬁudent Number ]Course Number IDate ]
Consider a suitable sample of tuples/records for the above mentioned tables and write DML

statements (SQL) to answer for the queries listed below.

. Which courses does a specific professor teach?

2. What courses does specific professors?

3. Who teaches a specific course and where is his/her office?

4. For a specific student number, in which courses is the student registered and what is

his/her name?
5. Who are the professors for a specific student?
6. Who is the student registered in a specific course? (Apr/May 15)

12

Explain about SQL Fundamentals.(May/June 16)

13

Describe the six clauses in the syntax of an SQL query, and show what type of constructs can
be specified in each of the six clauses. Which of the six clauses are required and which are
optional? (Now/Dec 15)
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Assume the following table.

Degree(degeode, name, subject)

Candidate(seatno, degeode, semester, month, year, result)

Marks(seatno, degeode, semester, month, year, papcode, marks)

Degrode-degree code, Name-name of the degree (MSc, MCOM)

Subject-subject of the course. E.g. Phy, Papcode- Paper code E.g. Al

Solve the following queries using SQL:

(i) Write a SELECT statement to display all the degree codes which are there in the candidate
table but not present in degree table in the order of degcode.

(1) Write a SELECT statement to display the name of all the candidates who have got less than
40 marks in exactly 2 subjects.

(1ii)Write a SELECT statement to display the name, subject and number of candidates for all
degrees in which there are less than 5 candidates.

(iv) Write a SELECT statement to display the names of all the candidates who have got highest
total marks in MSc,,(Maths) (Now/Dec 15)

Entity-Relationship model - E-R Diagrams - Enhanced-ER Model - ER-to-Relational Mapping
- Functional Dependencies - Non-loss Decomposition - First, Second, Third Normal Forms,
Dependency Preservation - Boyce/Codd Normal Form - Multi-valued Dependencies and
Fourth Normal Form - Join Dependencies and Fifth Normal Form

UNIT II DATABASE DESIGN

UNIT-11/ PART-A

1.

Explain entity relationship model?(May/June 16)

The entity relationship model is a collection of basic objects called entities and relationship
among those objects. An entity is a thing or object in the real world that is distinguishable from
other objects.

What is relationship? Give examples
A relationship is an association among several entities,
Example: A depositor relationship associates a customer with each account that he/she has,

What are stored and derived attributes?

Stored attributes: The attributes stored in a data base are called stored attributes,

Derived attributes: The attributes that are derived from the stored attributes are called derived
attributes

What are composite attributes?
Composite attributes can be divided in to sub parts. The degree of relationship type is the
number of participating entity types.

What is a weak entity? Give example. (Nov/Dec 16)

It is an entity that cannot be identified uniquely without considering some primary key
attributes of another identifying owner entity. An example is including Dependent information
for employees for insurance purposes.

What are attributes? Give examples.

An entity is represented by a sel of attributes. Attributes are descriptive properties possessed
by each member of an entity set.

Example: possible attributes of customer entity are customer name, customer id, Customer
Street, customer city.

Mention the 2 forms of integrity constraints in ER model?
v Key declarations
v" Form of a relationship
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8. | What is the use of integrity constraints?

Integrity constraints ensure that changes made to the database by authorized users do not

result in a loss of data consistency. Thus integrity constraints guard against accidental damage

to the database

9. | List some security violations (or) name any forms of malicious access.

1) Unauthorized reading of data

2) Unauthorized modification of data

3) Unauthorized destruction of data.

10.| What is a primary key?

Primary key is a set of one or more attributes that can uniquely identify record from the

relation; it will not accept null values and redundant values. A relation can have only one

primary key.

11.[ What is called query processing?

Query processing refers to the range of activities involved in extracting data from a database.

12.| What is called a query evaluation plan?

A sequence of primitive operations that can be used to evaluate be query is a query evaluation

plan or a query execution plan.

13.| What is called as an N-way merge?

The merge operation is a generalization of the two-way merge used by the standard in-

memory sort-merge algorithm. It merges N runs, so it is called an N-way merge.

14.| What is a super key?

A super key is a set of one or more attributes that collectively allows us to identify uniquely an

entity in the entity set.

15.| What is foreign key?

A relation schema r1 derived from an ER schema may include among its attributes the primary

key of another relation schema r2.this attribute is called a foreign key from rl referencing 2.

16.| What is the difference between unique and primary key?

Unique and primary key are keys which are used to uniquely identify record from the relation.

But unique key accepts null values; primary key does not accept null values.

17.| What does the cardinality ratio specify?

Mapping cardinalities or cardinality ratios express the number of entities to which another

entity can be associated. Mapping cardinalities must be one of the following: One to one, One

to many, Many to one and Many to many.

18.| Explain the two types of participation constraint.

v Total: The participation of an entity set E in a relationship set R is said to be total if
every entity in E participates in at least one relationship in R.

v Partial: if only some entities in E participate in relationships in R, the participation of
entity set E in relationship R is said to be partial.

19.| Define Tuple variable?
Tuple variables are used for comparing two tuples in the same relation. The tuple variables are
defined in the from clause by way of the as clause.

20.| What is first normal form?
The domain of attribute must include only atomic (simple, indivisible) values.

21.| What is 2NF?
Relation schema R is in 2NF if it is in INF and every non-prime attribute An in R is fully
functionally dependent on primary key.

22.| What is meant by domain key normal form?

Domain/key normal form (DKNF) is a normal form used in database normalization which
requires that the database contains no constraints other than domain constraints and key
constraints.
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23.

Define Functional dependency. (Apr/May 15)
In a given relation R, X and Y are attributes. Attribute Y is functionally dependent on
attribute X if each value of X determines EXACTLY ONE value of Y, which is represented as
X = Y (X can be composite in nature).

We say here “x determines y” or “y is functionally dependent on x” Empid — Ename

24

Define full functional dependency.
The removal of any attribute A from X means that the dependency does not hold any more.

25.

Explain about partial functional dependency?
X and Y are attributes. Attribute Y is partially dependent on the attribute X only if it is
dependent on a sub-set of attribute X.

26.

What you meant by transitive functional dependency?
Transitive dependency is a functional dependency which holds by virtue of transitivity. A
transitive dependency can occur ordy in a relation that has three or more attributes. Let A, B,
and C designates three distinct attributes (or distinct collections of attributes) in the relation.
Suppose all three of the following conditions hold:

1.A2> B

2. Itis not the case that B> A

3. B9C
Then the functional dependency A>C (Which follows from 1 and 3 by the axiom of
transitivity) is a transitive dependency.

UNIT-11/ PART-B

Explain ER model by taking Hospital management/Banking System/University Database as
case study(Nov/Dec 14)

Explain the various components of ER diagram with examples.

Discuss about (i) Data Models (ii) Mapping cardinalities. (Noo/Dec 14)

Explain functional dependency in database design with its properties.

S I Bl

Design an E-R diagram for keeping track of the exploits of your favourite sports team. You
should store the matches played, the scores in each match, the players in each match and
individual player statistics for each match. Summary statistics should be modelled as derived

attributes.

Construct an E-R diagram for a car insurance company whose customers own one or more cars
each. Each car has associated with it zero to any number of recorded accidents. Each insurance
policy covers one or more cars, and has one or more premium payments associated with it.
Each payment is for a particular period of time set of customers, and the date when the

payment was received. (Not/Dec 16)

A car rental company maintains a database for all vehicles in its current fleet. For all vehicles, it
includes the vehicle identification number, license number, manufacturer, model, date of
purchase, and color. Special data are included for certain types of vehicles.

* Trucks: cargo capacity.

* Sports cars: horsepower, renter age requirement.

* Vans: number of passengers.

* Off-road vehicles: ground clearance, drivetrain (four- or two-wheel drive).
Construct an ER model for the car rental company database. (Now/Dec 15)
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8.

State the need for Normalization of a Database and Explain the various Normal Forms (1%, 2,
3, BCNF, 4, 5% and Domain- Key) with suitable examples. (Apy/May 15)(Now/Der 14,16)

Draw E - R Diagram for the “Restaurant Menu Ordering System”, which will facilitate the
food items ordering and services within a restaurant. The entire restaurant scenario is detailed
as follows. The Customer is able to view the food items menu, call the waiter, place orders and
obtain the final bill through the computer kept in their table. The waiters through their
wireless tablet PC are able to initialize a table for customers, control the table functions to assist
customers, orders, send orders to food preparation staff (chef) and finalize the customer’s bill.
The food preparation staffs (Chefs), with their touch-display interface to the system, are able to
view orders sent to the kitchen by waiters. During preparation, they are able to let the waiter
know the status of each item, and can send notification when items are completed. The system
should have full accountability and logging facilities, and should support supervisor actions to
account for exceptional circumstances, such as a meal being refunded or walked out on.

(Apr/May 15)

10.

For the ER diagram given below explain ER to Relational mapping procedures.

UNIT III TRANSACTIONS

Transaction Concepts - ACID Properties - Schedules - Serializability - Concurrency Control -

Need for Concurrency - Locking Protocols - Two Phase Locking - Deadlock - Transaction

Recovery - Save Points - Isolation Levels - SQL Facilities for Concurrency and Recovery.

UNIT-1Il/ PART-A

1. | Give the reasons for allowing concurrency?
The reasons for allowing concurrency is if the transactions run serially, a short transaction may
have to wait for a preceding long transaction to complete, which can lead to unpredictable
delays in running a transaction. So concurrent execution reduces the unpredictable delays in
running transactions.

2. | What is average response time?
The average response time is that the average time for a transaction to be completed after it has
been submitted.

3. | What are the two types of serializability?
The two types of serializability is Conflict serializability, View serializability.

4. | Differentiate strict two phase locking protocol and rigorous two phase locking

protocol.(May/June 16)

v In strict two phases locking protocol all exclusive mode locks taken by a transaction is held
until that transaction commits.

v Rigorous two phase locking protocol requires that all locks be held until the Transaction
commits.
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5,

s
How the time stamps are implemented

v Use the value of the system clock as the ime stamp, That is a transaction’s time stamp is
equal to the value of the clock when the transaction enters the system.

v' Use a logical counter that is incremented after a new timestamp has been assigned; that is
the time stamp is equal to the value of the counter.

6. | What are the different modes of lock?
The modes of lock are:
v" Shared
v Exclusive
7. | What are the time stamps associated with each clata item?
v W-timestamp (Q) denotes the largest time stamp if any transaction that executed WRITE
(Q) successfully,
v R-timestamp (Q) denotes the largest time stamp if any transaction that executed READ (Q)
successfully.
8. | Define blocks?
The database system resides permanently on nonvolatile storage, and is partitioned into fixed-
length storage units called blocks.
9. | Define deadlock?
Neither of the transaction can ever proceed with its normal execution. This situation is called
deadlock
10.| Define the phases of two phase locking protocol
Growing phase: a transaction may obtain locks but not release any lock.
Shrinking phase: a transaction may release locks but may not obtain any new locks.
11.| Define upgrade and downgrade?
It provides a mechanism for conversion from shared lock to exclusive lock is known as
upgrade,
It provides a mechanism for conversion from exclusive lock to shared lock is known as
downgrade.
12.| What is a database graph?
The partia ordering implies that the set D may now be viewed as a directed acyclic grapk,
called a database graph.
13.| What are uncommitted modifications?
The immediate-modification technique allows database modifications to be output to the
database while the transaction is still in the active state. Data modifications written by active
transactions are called uncommitted modifications.
14.| What is meant by buffer blocks?
The blocks residing temporarily in main memory are referred to as buffer blocks.
15.| Define shadow paging.
An alternative to log-based crash recovery technique is shadow paging. This technique needs
fewer disk accesses than do the log-based methods.
16.| Define page.
The database is partitioned into some number of fixed-length blocks, which are referred to as
pages.
17.| Explain current page table and shadow page table.

The key idea behind the shadow paging technique is to maintain two page tables during the
life of the transaction: the current page table and the shadow page table. Both the page tables
are identical when the transaction starts, The current page table may be changed when a
transaction performs a write operation.
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18.

What is transaction?
Collections of operations that form a single logical unit of work are called transactions.

19.

What are the drawbacks of shadow-paging technique?
v Commit Overhead
v Data fragmentation
v Garbage collection

20.

What is meant by garbage collection.(May/June 16)
Garbage may be created also as a side effect of crashes. Periodically, it is necessary to find all

the garbage pages and to add them to the list of free pages. This process is called garbage

collechion.

21.

What are the properties of transaction? Or Write the ACID properties of Transaction.
(Nov/Dec 14) (Apt/May 15)(May/June 16)
Atomicity , Consistency, Isolation and Durability

What is recovery management component?
Ensuring durability is the responsibility of a software component of the base system called the
recovery management component.

When is a transaction rolled back?

Any changes that the aborted transaction made to the database must be undone. Once the
changes caused by an abosted transaction have been undone, then the transaction has been
rolled back.

24.

Give an example of two phase commit protocol. (Nov/Dec 15)
Client want all or nothing transactions and Transfer either happens or nothing at all.

What are the states of transaction?
The states of transaction are
v Active
Partially committed
Failed
Aborted
Committed
v Terminated

AN

26.

What is a shadow copy scheme?

It is simple, but efficient, scheme called the shadow copy schemes. It is based on making copies
of the database called shadow copies that one transaction is active at a time. The scheme also
assumes that the database is simply a file on disk.

What is serializability? How it is tested? (Nov/Dec 14,16)
A (possibly concurrent) schedule is serializable if it is equivalent to a serial schedule.
Precedence graph is used to test the serializability

Mention the approaches of deadlock recovery
The common solution is to roll back one or more transactions to break the deadlock
v' Selection of victim
v Rollback
v' Partal
v Total and Starvation.

Page 10 0f 18

Downloaded from EnggTree.com




EnggTree.com

C§8492-Database Management Systems 2018-2019

29.

What is meant by concurrency control? (Now/Dec 15)
A transaction is a particular execution of the program. When multiple transactions are trying, to
access the same shareable resource, many problems arise if the access control is not done

properly. Mechanisms to which access control can be maintained is called Concurrency
control.

.| List the four conditions for deadlock, (Now/Dec 16)

v" mutual exclusion

v hold and wait or partial atlocation
v" no pre-emption

v’ resource waiting or circular wait

.| What are different isolation levels in database?

v" Serializable.
Repeatable reads.
Read committed.
Read uncommitted.
Dirty reads.
Non-repeatable reads.
Phantom reads.

AN T N

¥ Isolation levels vs read phenomena.

32,

What is isolation in database?

Transaction isolation is an important part of any transactional system. It deals with consistency
and completeness of data retrieved by queries unaffecting a user data by other user actions.
A database acquires locks on data to maintain a kigh level of isolation.

UNIT-II1/ PART-B

Discuss view serializability and conflict serializability (Nov/Dec 15)

Write short notes on Transaction State and discuss the properties of transaction.

Briefly describe two phase locking in concurrency control techniques. (Now/Dec 14,16)

Explain the concepts of concurrent execution in Transaction processing system.(Nov/Dec 14)

Explain Transaction concept with an example. (Now/Dec 14)

Explain about dead lock recovery algorithm with an example.

Nlustrate Granularity locking method in concurrency control.

Describe Database Recovery conceplts.

W @ N e 9 | L e

What is concurrency control? How is it implemented in DBMS? Illustrate with a suitable
example. (Nov/Dec 14)

10.

Briefly explain about Two phase commit and three phase commit protocols. pray 15) Maygune 16)
(Nov/Dec 14)

11.

What is deadlock? How does it occur? How transactions be written to (i) Avoid deadlock (ii)
guarantee correct execution. Illustrate with suitable example. (Now/Dec 14,15,16)
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T Explain about Locking Protocols. (May/Jue 16)

| Consider the following extension to the tree-locking protocol, which allows both shared and

exclusive locks:

« A transaction can be either a read-only transaction, in which case it can request only shared
locks, or an update transaction, in which case it can request only exclusive locks.

« Each transaction must follow the rules of the tree protocol. Read-only transactions may lock
any data item first, whereas update transactions must lock the root first. Show that the protocol
ensures serializability and deadlock freedom. (Nov/Dec 16)

14.

Consider the following schedules. The actions are listed in the order they are schedule, and
prefixed with transaction name.
S1: T1: R(X), T2: R(x), T1: W(Y), T2: W(Y), T1: R(Y), T2: R(Y)
S2:T3: R(X), TL: R(X), T1: W(Y), T2: R (Z), T2 W (Z), T3: R (Z)
For each of the schedules, answer the following questions:
i.  What is the precedence graph for the schedule?
ii. Is the schedule conflict-serializable? If so, what are all the conflict equivalent serial
schedules?
ii Is the schedule view-serializable? If so, what are all the view equivalent serial
schedules? (Apr/May 15)

15.

Consider the following two transactions:

Th: read(A);

read(B);

if A=0thenB: =B +1;

write(B).

T2: read(B);

read(A);

if B=0then A:=A+1;

write(A).

Add lock and unlock instructions to transactions T31 and T32, so that they observe the two-

phase locking protocol. Can the execution of these transactions result in a deadlock? (Novw/Dec16)
UNITIV IMPLEMENTATION TECHNIQUES R

RAID - File Organization - Organization of Records in Files - Indexing and Hashing -Ordered
Indices - B+ tree Index Files - B tree Index Files - Static Hashing - Dynamic Hashing = Query
Processing Overview - Algorithms for SELECT and JOIN operations - Query optimization
using Heuristics and Cost Estimation.

UNIT-IV / PART-A

1. | What is B-Tree?
o A B-tree eliminates the redundant storage of search-key values.
o It allows search key values to appear only once.

2. | What is a B+-Tree index?

A B+-Tree index takes the form of a balanced tree in which every path from the root of the root
of the root of the tree to a leaf of the tree is of the same length.
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3

What is a hash index?
A hash index organizes the search keys, with their associated pointers, into a hash file

structure

Define seek time,
The time for repositioning the arm is called the seek time and it increases with the distance that

=

the arm is called the seek time.

Define rotational latency time,
The time spent waiting for the sector to be accessed to appear under the head is called the
rotational latency time.

What is called mirroring?
The simplest approach to introducing redundancy is to duplicate every disk. This technique is
called mirroring or shadowing.

~J

What are the two main goals of parallelism?
* Load -balance multiple small accesses, so that the throughput of such accesses
increases.
* Parallelize large accesses so that the response time of large accesses is reduced.

What is an index?
An index is a structure that helps to locate desired records of a relation quickly, without
examining all records

What are the factors to be taken into account when choosing a RAID level?
* Monetary cost of extra disk storage requirements.

* Performance requirements in terms of number of I/O operations

* Performance when a disk has failed and Performances during rebuild.

10.

What are the types of storage devices?
Primary storage, Secondary storage, Tertiary storage, Volatile storage, Nonvolatile storage

1L

What is called remapping of bad sectors?

If the controller detects that a sector is damaged when the disk is initially formatted, or when
an attempt is made to write the sector, it can logically map the sector to a different physical
location.

12,

Define software and hardware RAID systems?(May/June 16)

RAID can be implemented with no change at the hardware level, using only software
modification. Such RAID implementations are called software RAID systems and the systems
with special hardware support are called hardware RAID systems.

13.

Define hot swapping?
Hot swapping permits the removal of faulty disks and replaces it by new ones without turning
power off. Hot swapping reduces the mean time to repair.

14,

What are the ways in which the variable-length records arise in database systems?
Storage of multiple record types in a file, Record types that allow variable lengths for one or
more fields, Record types that allow repeating fields.

15.

What are the two types of blocks in the fixed -length representation? Define them.
v" Anchor block: Contains the first record of a chain.
v" Overflow block: Contains the records other than those that are the first record of a chain.
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-

What i hnnllin“_ﬂl{'_til';innl'_mll-t_l_n‘f
In the hashing Hle organtzation, o hosh function is computed on some atiribute of each record,
I e st of the hanh funetion specifles In which block of the file the record should be placed.

What are called Index-nequential {fles?
The fles that are ordered soquentinlly with a primary index on the search key are called index-

[E .

sequentiol fles,

Deflne Primary Index and Secondary Index

It is in o sequentiolly ordered file, the index whose scarch key apecifies the sequential order of
the file. Alwo called clustering index, The search key of a primary index is usually but not
necossarily the primary key, It is an index whose search key specifies an order different from
the sequential order of the file. Also called non clustering index.

“Give an example of a join that is not a simple equi-join for which partitioned parallelism
can be used. (Nov/Dec 15)

r join (r.A = s.B)A(r.A <s.c)

| Differentiate static and. {lynnm_i?hashing. (Apr/May 15) (Nov/Dec 14,15)

Static Hashing Dynamic Hashing

In static hashing, when a search-key valucis | Hash function, in dynamic hashing, is made to
provided, the hash function always computes | produce a large number of values and only a
the same address. few are used initially.

The number of buckets provided remains Dynamic hashing provides a mechanism in
unchanged at all times i.e. fixed which data buckets are added and removed
dynamically and on-demand .ie. no. of
buckets not fixed.

Space and overhead is more Minimum space and less overhead

As file grows performance decreases Performance do not degrade as file grows

21.

List out the mechanisms to avoid collision during hashing.(Nov/Dec 16)

v In overflow chaining, the overflow buckets of a given bucket are chained together in a
linked list.

v Above scheme is called closed hashing. An alternative, called open hashing, which does not
use overflow buckets, is nol suitable for database applications.

What are the disadvantages of B-Tree over B+ Tree? (Nov/Dec 16)

v Only small fraction of all search-key values are found early

v Non-leaf nodes are larger. Thus, B-Trees typically have greater depth than corresponding
B*-Tree

v Insertion and deletion more complicated than in B*-Trees

v Implementation is harder than B*-Trees.

v Not possible to sequentially scan a table by just looking at leafs.

What is called query processing?
Query processing refers to the range of activities involved in extracting data from a database.

What is called a query evaluation plan?
A sequence of primitive operations that can be used to evaluate be query is a query evaluation

plan or a query execution plan.
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DT Eyplain “Query optimization” M awTune 16)

CQueiy opiimization vters o the process o finding the lowest cost method of evaluating a

LRI ey

A State the need for Qm_\r; _lfi‘ptlmlr.ninn. (AppMay 15)

: The quety optimizer attempts to determine the maost efficient way to execute a given query by

onantoring the passible query plans. -

8

~ UNIT-IV /PART-B

T Doasonbe Fide Organization.
2 e RAID and Brietly Explain RAD techniques. (Now/Dee 14, 15, 16) (ApvMay 15,16)

X DBy Sevoandary storage devices,
i +

| Explaan about statwe and dynamic hashing with an example

Explam about onderad indices with an example

X
R E N AT :

S Byplan about Multidimensional and parallel with an example
b

o

T plain about B* trees indevin B concepts with an example (Now/Dec 1D)(Maw/June 16)

] l_‘;[-‘.llﬂn_ about B trees indexing concepts with an example (NowDec 14)

2

9 Nlustrate undexing and hashing techniques with suitable examples. (Not/Dec 15)

o] t@im cﬂ\\ut-Q\wry optimization with neat Diagram. (Now/Dec 14,16)

| S

5 11 Give a detailed description about Query processing and Optimization.Explain the
.| estimation of Query Optimization (NotyDec 14).

cost

12| Discuss about join order optimization and heuristic optimization algorithm. (Apy/May 15)

13, Briefly explain about Query Processing(May/June 16)

' UNITV ADVANCED TOPICS

1,
. Distributed Databases:  Architecture, Data Storage, Transaction Processing - Object-based
| Databases: Object Database Concepts, Object-Relational features, ODMG Object Model, ODL,

Retrieval: IR Concepts, Retrieval Models, Queries in IR systems,

OQL - XML Databases: XML Hierarchical Model, DTD, XML Schema, XQuery - Information

UNIT-V/ PART-A

1. | What is homogeneous distributed database and heterogeneous distributed database

database management systems, and even data models for different databases.

A homogeneous distributed database has identical software and hardware running all
databases instances, and may appear through a single interface as if it were a single database.
A heterogeneous distributed database may have different hardware, operating systems,

[

Define Distributed Database Systems. (NowDec 16)

Distributed Database Systems

Database spread over multiple machines (also referred to as sites or nodes).Network
interconnects the machines. Database shared by users on multiple machines is called

J. | What are the types of Distributed Database
¥ Homogenous distributed DB
¥ Heterogeneous distributed DB

4. | Define fragmentation in Distributed Database

sites

Two approaches :
¥ Horizontal fragmentation
¥ Vertical fragmentation

The system partitions the relation into several fragment and stores each fragment at different

Page 15 of IX

Downloaded from EnggTree.com




EnggTree.com .

OS89 Database Management Systems 2018-2019
5. [ Define Database replication.
Database replication can be used on many database management systems, usually with a
master/slave relationship between the original and the copies. The master logs the updates,
which then vipple through o the slaves. The slave oulputs a message stating that it has
received the update successfully, thus allowing the sending of subsequent updates.
6. | What is lhc":\dvnnlugc of OODB? i
An integrated repository of information that is shared by multiple users, multiple products,
multiple applications on multiple platforms.
7. | What s Object database System?
An object database is a database management system in which information is represented in
the form of objects as used in object-oriented programming. Object-relational databases are a
hybrid of both approaches.
8. [ What are the advantages of OODB?
An integrated repository of information that is shared by multiple users, multiple products,
multiple applications on multiple platforms.
It also solves the following problems:
1. The semantic gap: The real world and the Conceptual model is very similar.
2. Impedance mismatch: Programming languages and database systems must be interfaced to
solve application problems. But the language style, data structures, of a programming
language (such as C) and the DBMS (such as Oracle) are different. The OODB supports general
purpose programming in the OODB [ramework.
3. New application requirements: Especially in OA, CAD, CAM, CASE, object-orientation is
the most natural and most convenient.
9, | How do you define types in object relational feature in oracle? ‘
Oracle allows us to define types similar to the types of SQL. The syntax is
CREATE TYPE t AS OBJECT ( list of attributes and methods );
10.| Define ODMG Object model?
The ODMG object mode! is the data model upon which the object definition langauge (ODL)
and object query language (OQL) are based.
11.| Define ODL.
ODL langauge is used to create object specifications:
e classes and interfaces
- Using the specific langauge bindings to specify how ODL
¢ constructs can be mapped to constructs in specific programming
e language, such as C++, SMALLTALK, and JAVA.
12.| Define Information Retrieval.
It is an activity of obtaining information resources relevant to an information need from a
collection of information resources.
13.| Define Relevance Ranking. (Nov/Dec 14)
A system in which the search engine tries to determine the theme of a site that a link is coming
from.
14.| Can we have more than one constructor in a class? If yes, explain the need for such a
situation. (Nov/Dec 15)
Yes, default constructor and constructor with parameter
15.| Define XML Databuse.
An XML database is a data persistence software system that allows data to be stored in XML
format. These data can then be queried, exported and serialized into the desired format. XML
databases are usually associated with document-oriented databases.
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16.

Define OQL with syntax.

* Entry point to the database; needed for each query which can
e be any named persistent object:
= the name of the extent of a class
class Person
(extent persons

key  ssn) -
oo |
class Faculty extends Person ENTRY POINTS

(extent faculy ) —
m—

class Department
(extent departmet key dname)i......}

17.

Define Crawling and indexing the web. (Nov/Dec 14)

Web Crawling is the process of search engines combing through web pages in order to
properly index them. These “web crawlers” systematically crawl pages and look at the
keywords contained on the page, the kind of content, all the links on the page, and then
returns that information to the search engine’s server for indexing. Then they follow all the
hyperlinks on the website to get to other websites. When a search engine user enters a query,
the search engine will go to its index and return the most relevant search results based on the
keywords in the search term. Web crawling is an automated process and provides quick, up to
date data.

18.

How does the concept of an object in the object-oriented model differ from the concept of
an entity in the entity-relationship model?(Nov/Dec 16)

An entity is simply a collection of variables or data items. An object is an encapsulation of data
as well as the methods (code) to operate on the data. The data members of an object are
directly visible only to its methods. The outside world can gain access to the object’s data only
by passing pre-defined messages to it and these messages are im plemented by the methods.

19.

Is XML Hierarchical? B

XML documents have a hierarchical structure and can conceptually be interpreted as a tree
structure, called an XML tree. XML documents must contain a root element (one that is the
parent of all other elements). All elements in an XML document can contain sub elements, text
and attributes.

.| What is DTD?

A document type definition (DTD) contains a set of rules that can be used to validate an XML
file. After you have created a DTD, you can edit it manually, adding declarations that define
elements, attributes, entities, and notations, and how they can be used for any XML files that
reference the DTD file.

21.

What is the use of XML Schema?

XML Schema is commonly known as XML Schema Definition (XSD). It is used to describe
and validate the structure and the content of XML data. XML schema defines the elements,
attributes and data types. Schema element supports Namespaces.

What is Xpath and Xquery?

XPath can be used to navigate through elements and attributes in an XML document. XPath is
a syntax for defining parts of an XML document. XPath uses path expressions to navigate in
XML documents. XPath contains a library of standard functions. XPath is a major element in
XSLT and in XQuery.

.| Define Keyword Queries.

Keyword-based queries are the simplest and most commonly used forms of IR queries: the
user just enters keyword combinations to retrieve documents.
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| State the steps to create DTD.

“What are the Types of Querles in IR Systema
o Kevwond Queries. Boolean Queries
o hrase Queries
o I'rovimity Queries
o Wildcard OQueries
o Natural Language Queries,

]

Create a new DD, complete the following, steps:
1. Create a project to contain the DT if needed.

In the workbench, click File > New > Other and select XML > DTD. Click Next.

Select the project or folder that will contain the DTD.

In the File name field, type the name of the DTD, for example MyDTD.dtd. The name of

your DTD file must end with the extension .dtd

Click Next.

6. Optional: You can use a DTD template as the basis for your new DTD file. To do so,
click the Use DTD Template check box, and select the template you want to use.

7. Click Finish.

& W ot

UNIT-V / PART-B

1. | Explain about Object Oriented Databases and XML Databases.

2 Iixﬁdin in detail (i) Information Retrieval (iii) Transaction processing (Nov/Dec 14)

3, | Write short notes on Distributed Transactions. (Now/Dec 14)

4. | Explain in detail the Client - Server Architecture for DDBMS

5. | Suppose an Object Oriented database had an object A, which references object B, which in turn
references object C. Assume all objects are on disk initially? Suppose a program first
dereferences A, then dereferences B by following the reference from A, and then finally
dereferences C. Show the objects that are represented in memory after each dereference, along
with their state, (Now/Dec 15)

6. | Suppose that you have been hired as a consultant to choose a database system for your client's
application. For each of the following applications, state what type of database system
(relational, persistent programming language-based OODB, object relational; do not specify a
commercial product) you would recommend. Justify your recommendation.

(i)A computer-aided design system for a manufacturer of airplanes.
(ii)A system to track contributions made to candidates for public office.
(iii)An information system to support the making of movies. (Nov/Dec 16)

7. | Give the DTD for an XML representation of the following nested-relational schema
Emp = (ename, ChildrenSet setof(Children), SkillsSet setof(Skills))

Chuldren = (name, Birthday)
Birthday = (day, month, year)
Skills = (type, ExamsSet setof(Exams)).
Exams = (year, city) (Not/Dec 16)

8 | Explain XML Schema with an example.

9. | Lxplain various queries in IR Systems with an example.

10.| Explain ODL and OQL with an example.

11.| Explain ODMG - Object Model in detail.
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SCENARIO BASED SOL QUESTIONS

1. Consider a student registration database comprising of the below given table schema.

Student_File(student_number, student_name, address, telephone)

Course_File(course_number, description, hours, professor_number)

Professor_File(Professor_number, name, office)

Registration_File(student_number, course_number, date) A/M 15 (16)
Consider a suitable sample of tuples/records for the above mentioned tables and write DML

statements (SQL) to answer for each queries listed below

Student File

,Eﬂldml Number lStude-nk Name [ Address ITclepho-ne j
Course File

|Course Numaber [Description |Hours [Professor Number |
Professor File

LProftswr Number |Namc lOﬁcc |
Registrauon file

| Student Nomber | Course Number |Date |

() Which courses does a specific professor teach?
selectcoursenumber.description,professor_name from coursefile,professorfile where
coursefile.professornumber=professorfile.professornumber

(i1) What courses are taught by two specific professors?
select description from course where professor number=102 and professor number=103;

(iii) Who teaches a specific course and where is his/her office?
selectcoursenumber,description,professor_name, office from coursefile,professorfile where
coursefile.professornumber=professorfile.professornumber

(iv) For a specific student number, in which courses is the student registered and what is
his/her name?

selectstudentname,coursename from studentfile.coursefile,registrationfile where
studentfile.studentnumber=registration.studentnumber and
coursefile.coursenumber=regitrationfile.coursenumber;

(v) Who are the professors for a specific student?

selectstudentname.professorname from studentfile,coursefile, professorfile registrationfile where
studentfile.studentnumber=registration.studentnumber
andcoursefile.coursenumber=regitrationfile.coursenumberand
coursefile.professornumber=professorfile.professornumber

(vi) Who is the student registered in a specific course?
selectstudentname,coursename from studentfile.coursefile,registrationfile
wherestudentfile.studentnumber=registration.studentnumber and
coursefile.coursenumber=regitrationfile.coursenumber;

2. Assume the following table:
Degree (degcode, name, subject)
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candidate (sentno, degeode, name, semester, month, year, result)

Marks (seatno, degcode,semester, month, year, papeode, marks)

Degeode-degree, Name -nnme of the degree (MSe. MCOM)

Subjeet — subject of the courses Eg.Phy, Pap code — paper code eg. AL N/D 5 (16)
Solve the following queries using SQL:

(i)Write a SELECT statement to display all the degree codes which are there in the
candidate table but not present in degree table in the order of degcode. (4)
Select degeode from candidates where degeode not in(select degeode from degree order by
degcode;

(Or)
Select c¢.degcode from candidate c,degree d where c.degcode<>d.degcode order by degcode;

(ii) Write a SELECT statement to display the name of all the dates who have got less than
40 marks in exactly 2 subjects (4)

Select name from candidate where degcode in (select degcode from marks group by degcode
having count(marks<40)=2),

(iii) Write SELECT statement to display the name, subject and number of candidates for
all degrees in which there are less than 5 candidates. (4)

Select name,subject.count(name) from degree where degcode in (select degcode from candidate
where counf(seatno)<5)

(iv)Write a SELECT statement to display the names of all the candidates who have got
highest total marks in MSc., (Maths).(4)

Select name from candidate where degcodein(select degcode from marks where marks=(select
max(marks) from marks) and papcode=(select papcode from subject where subject=""maths’);

3.Consider the following relational schema:
Employee(empno, office, age)
Books(isbn, title, authors, publisher)
Loan(empno, isbn, date)
Write the following queries in relational algebra: N/D 18 (16)
i) Find the names of the employees who have borrowed a book published by XYZ limited.
4)
ii) Find the names of the employees who have borrowed all books published by XYZ
limited. (4)
iii) Find the names of the employees who have borrowed more than 5 different books
published by XYZ limited. (4)
iv) For each publisher, find the names of the employecs who have borrowed more than 5
different books of that publisher. (4)

a. select name trom employee e, books b, loan | where e.empno = l.empno and l.isbn =

b.isbn and b.publisher = ‘XYZ limited’

b. select name from employee e join loan | on e.empno=l.empno join (select isbn from
books where publisher = 'XYZ {imited') x on l.isbn=x.isbngroup by e.empno,namehaving
count(*)=(select count(*) from books where publisher="XYZ limited’)
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¢. select name from employee,loan where employee.empno=loan.empno and isbn in (
select distinet isbn from books where publisher=XYZ limited') group by
cmployee.empno,name having count(isbn) >=5

N

d. select name {from employee,loan,books where employee.empno=loan.empno and
books.isbn=loan.isbn group by employee.empno,name,books.publisher having
count(loan.isbn) >=5

L n name (employee pa (mempno (Loan »a (7 isbn(6 publisher=" XYZ limited’ (books)))))

i n name, isbn(employee 5 rempno (loan pabooks) + n isbn(G publisher=" XYZ limited’
(books))

il n name (employee > mempno loan sabooks (x isbn(6 publisher=" XYZ limited’
“count(isbn)>5(books) )

iv. n name (employee ba tempno loan babooks (x isbn(Gpublisher=" XYZ limited’
“count(isbn)>5(books) )

4. Consider the database schema

Emp(emp-name, type, birthday, set of(exam-names), set of(skills))
Children(Emp-name, Ch-name, birthday)

Skills(type, set of(Exam-names))

Exams(Exam-name, year, city)

Write SQL statements for the following queries. N/D 13 (16)

(i) Find the names of all employees who have birthday in March as their children. (2)
selectenamefrom emp as e, e.ChildrenSet as cwhere 'March’ in
(select birthday. Monthfrom c)

(i) Find those employees who took an examination for the skill type “typing” in the city
“Chennai”. (2)

select e.enamefrom emp as e, e.SkillSet as s, s.ExamSet as xwhere s.type = "typing’ and x.city =
"Chennai’

(iii) List all exam names under specific skill type for the given employee other than his

exam names. (2)
select distinct s.typefrom emp as e, e.SkillSet as s
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PART B

UNIT 1

|. Draw an ER diagram for the “Restaurant Menu Ordering System”, which will facilitate the
food items ordering and services within a restaurant, The entire restaurant scenario is detailed as
follows. The customer is able to view the food items menu, call the waiter, place orders and
obtain the final bill through the computer kept in their table. The waiters through their wireless
tablet PC are able to initialize a table for customers, control the table functions to assist
customers, orders, send orders to food preparation staff (chef) and finalize the customer’s bill.
The food preparation staffs (chefs), with their touch-display interfaces to the system, are able to
view orders sent to the kitchen by waiters. During preparation, they are able to let the waiter
know the status of each item, and can send notifications when items are completed. The system
should have full accountability and logging facilities, and should support supervisor actions to

account for exceptional circumstances, such as a meal being refunded or walked out on.
(SCENARIO)

2. E-R. Diagram for Banking System. (SCENARIO)

3. A Car rental company maintains a database for all vehicles in its current fleet for all vehicles,
it includes the vehicle identification-number,

License- number, manufacturer, model, date of purchase and color. Special data are
included for certain types of vehicles.

Trucks: Cargo capacity

Sports Cars: horsepower. renter age requirement

Vans: number of passengers

Off =road vehicles: ground clearance, drivetrain(four-or two -wheel drive)

Construct an ER model for the car rental company database.(SCENARIO)

4. Construct an E-R diagram for a car insurance company whose customers own one or more
cars each. Each car has associated with it zero to any number of recorded
accidents. Fach insurance policy covers one or more cars, and has one or more premium
payments associated with it. Eachpayment is for a particular period of time and

has an associated due date, and the date when the payment was received. (SCENARIO)

5. State and explainthe architecture of DBMS, Draw the ER diagram forbanking systems.
(Home loan applications). (SCENARIO)

6. Discuss the correspondence between the ER model construct and the relational model
constructs. Show how each ER model construct can be mapped to the relational model.
Discuss the option for mapping EER Model construct.(INDIRECT)

7. State the need for normalization of a database and explain the various normal forms (1st,2nd,
3rd, BCNF, 4", 5", and domain-key) with suitable examples (DIRECT)
8. What are Normal forms? Explain the types of Normal form with an example.(INDIRECT)

9. Explain the various operations in relational algebra with examples. (INDIRECT)

10. Explain select , project and Cartesian product operations in relational algebra with an
example. (DIRECT)

11.List the operations of relational algebra and the purpose of each with example. (DIRECT)

12. Discuss the main characteristics of the database approach and how does it differ from
traditional file system. (INDIRECT)
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LE What are the three levels of abstraction In DIMSY (INDIRECT)
14, Briefly explain about views of data (INDIRECT)

LS. With help ot a nest block dingram oxpluin the basle architocture of o database management
systen, (INDIRECT)

16, Reietly explain about databnse system architecture (DIREC'T)

17 Explain the overall architecture of the databose system in detuil, (DIRECT)

I8, Suppose that we have the tollowing three tuples in a legal instance of o relation sehema S with
three attributes ARC (listed in order): (1,2,3), (4,2.3) and (5,3.0)

(1) Which of' the following dependencies ean you infer does not hold over, schema 87

(DA=B QDBC—AMB

(i) Can you identity any depondencies that hold over SUTWISTED)

19. Given: VAR Exam_Marks BASE RELATION { Student_ 1D SID, Course_1D CID, Mark
INTEGER} KEY {Student 1D, Course 1D);
Write down the relational algebra expression to give, for cach pair of students sitting in the
same exam, the absolute value of difference between the marks. Assume you
can write ABS (x) to obtain the absolute value of x. (TWISTED)

UNIT 2

I. Consider a student registration database comprising of the below given table schema,
Student_File(student_number, student_name, address, telephone)
Course_File(course_number, description. hours, professor_number)
Professor_File(Proftessor_number, name, office)

Registration_File(student_number, cousse_rumber, date)

Consider a suitable sample of tuples/records for the above mentioned tables and write
DML statements (SQL) to answer for ench querics listed below.

(i) Which courses does n specific professor teach?

(i) What courses are taught by two specific professors?

(iii) Who teaches a specific course and where is his/her office?

(iv) For a specific student aumber, in which courses is the student registered and what is
his/her name?

(v) Who are the professors for a specific student?

(vi) Who are the students registered in a specific course?(SCENARIOQ)

2. Assume the following table
Degree (degcode, name, subject)
candidate (seatno, degcode, name, semester, month, year, result)
Marks (seatno, degcode,semester, month, year, papcode, marks)
Degeode-degree, Nume -name of the degree (MSc. MCOM)
Subject — subject of the courses Eg.Phy, Pap code — paper code eg. Al
Solve the following queries using SQL;
(i)Write a SELECT statement to display all the degree codes which are there in the
candidate table but not present in degree table in the order of degcode. (4)
(i) Write a SELECT statement to display the name of all the dates who haye got less than
40 marks in exactly 2 subjects (4)
(iii) Write SELECT statement to display the name, subject and number of candidates for all
degreesin which there are less than 5§ candlidates. “4)
(iv)Write a SELECT statement to display the names of all the candidates who have got
highest total marks in MSc., (Maths).(4)(SCENARIO)
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3. Consider the dotabase schema
Emp(emp-name, type, birthday, set ofiexam-names), set of(skills))
Children(Emp-name, Ch-name, birthday)
Skills{type, set of(Exam-names))
Exams(Exam-name, year, city)
Write SQL statements for the following queries. (2)
(i) Find the names of all employees who have birthday in March as their children. (2)
(it) Find those employees who took an examination for the skill type “typing” in the city
“Chennai”. (2)
(iii) List all exam names under specific skill type for the given employee other than his
exam names. (2)
(iv) Find the names of the city and year where the examination is going to held for the given
skill type. (2)
(v) Explain referential integrity with an example. (8)(SCENARIO)

4. Consider the refation schema given in Figure |.Design and draw an ER diagram that capture
the information of this schema.
Employee (empno, name, office, age)
Books (isbn, title, authors, publisher)
Loan (empno. isbn, date)
Write the following queries in SQL (a) Find the name of employees who have borrowed a
book published by McGraw-Hill. (b) Find the name of employees who have borrowed all
book published by McGraw-Hill. (16) (SCENARIO)

5. Consider the following relational schema:
Employee (empno, name, office, age)
Books (isbn, title, authors, publisher)
Loan (empnoisbn, date)
Write the following queries in relational algebra.
(i) Find the names of employees Who have borrowed a book Published by XYZ Ltd.,
(i) Find the names of employees who have borrowed all books Published by XYZ Ltd.,
(iii) Find the names of employees who have borrowed more than five different books published
by XYZ Ltd.,
(iv) For each Publisher, find the names of employees who have borrowed more than five books
of that Publisher. (SCENARIO)

6. Write the DDL, DML, DCL commands for the student’s database, which contains student
details: name, id, DOB, branch, DOJ.
Course details ; Course name, Course id, Stud. id, Faculty name, id, marks. (SCENARIO)

7. Let relations r,(A,B,C)and r»(C,D,E) have the following properties: r| has 20,000 tuples, 1>
has 45,000 tuples, 25 tuples of r; fit on one block and 30 tuples of r fit on one

block. Estimate the number of block transfers and seeks required, using each of the following
join strategies for ry v r2:(i) Nested_loop join, (ii) Block nested-loop join, (iii) Merge join,
(iv) Hash join.(SCENARIO)

8. Explain the following with examples: (DIRECT)
(i) DDL
(ii) DML

9. Explain about SQL Fundamentals. (DIRECT)
10. Explain about data definition language. (DIRECT)
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11. State and explain the command DDL, DML, DCL with suitable example. (DIRECT)

12. Describe the six clauses in the syntax of an/SQL query, and show what type of constructs can
be specified in each of the six clauses. Which of the six clauses are required and which are
optional? (INDIRECT)

13. Give a detailed description about Query Processing and Optimization. Explain the cost
estimation of Query Optimization, (DIRECT)
14. Discuss about the join order optimization and heuristic optimization algorithms. (DIRECT)
15. Explain query optimization with an example. (DIRECT)

16, Briefly explain about Query Processing, (DIRECT)

17. What is meant by semantic query optimization? How does it differ from other query
optimization technique? Give example. (INDIRECT)

I8. Explain the catalog information for cost estimation for selection and sorting operation in

database (INDIRECT)

19. How does a DBMS represent a relational query evaluation plan?(INDIRECT)

20. Since indices speed query processing why might they not be kept on several search keys?

List as many reasons as Possible (TWISTED)

21. Justily the need of embedded SQL. Consider the refation student(RegNo,name and
grade). Write embedded dynamic SQL program in C language to retrieve all students
records whose mark is more than 90. (INDIRECT)

22. What is embedded SQL? Give example. (DIRECT)

UNIT 3

I.Explain the Two-phase and Three-phase commit protocols. (DIRECT)
2.Consider the following schedules. The actions are listed in the order they are scheduled, and
prefixed with the transaction name. (APR/MAY 2015)
ST TER(X), T2:R(X), TI:W(Y), T2:W(Y), TL:R(Y), T2:R(Y)
$2: T3:W(X), TE:R(X), TI:W(Y), T2:R(Z), T2:W(Z), T3:R(Z)
For each of the schedules, answer the following questions;
(i) What is the precedence graph for the schedule? (2)
(ii) Is the schedule conflict-serializable? If so, what are all the conflict equivalent serial
schedules? (7)
(i1) Is the schedule view-serializable? If so, what are all the view equivalent serial
schedules? (7)(SCENARIO)

3. Consider the following two transactions:

T, read(A);

read(B);

if A=0 then B:=B+1;

write(B);

Ty: read(B);

read(A);

if B=0 then A:=A+1,

wrile(A),
4. Add lock and unlock instructions to transactions T) and T2, so that they observe the two-phase
locking protocol. Can the execution of these transactions result in deadlock? (SCENARIO)
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5. Consider the following extension to the three-locking protocol, which allows both shared and
exclusive locks:

e A transaction can be either a read-only transaction, in which case it can request
only shared locks, or an update transaction, in which case it can request only
exclusive locks.

« Each transaction must follow the rules of the tree protocol. Read-only transactions
may lock any data item first, whereas update transactions must lock the root first.
Show that the protocol ensures serializability and deadlock freedom.

(SCENARIO)

6. What is Concurrency? Explain it in terms of locking mechanism and two phase Commit
Protocol.(DIRECT)
7. Write short notes on:
(1) Transaction concept. (DIRECT)
(1i) Deadlock. (DIRECT)
8. (i)What is concurrency control? How is it implemented in DBMS? lilustrate with a suitable
example. (DIRECT)
(i1) Discuss view serializability and conflict serializability. (DIRECT)
9. What is deadlock? How does it occur? How transactions be written to
(i)Avoid deadlock (DIRECT)
(ii)Guarantee correct execution. (INDIRECT)
[lustrate with suitable example.
10. Explain the following:
(i) Different locking mechanism used in lock based concurrency control. (DIRECT)
(ii) Validation based protoco! with an example. (INDIRECT)

10. (i) Hlustrate two phase locking protocol with an example. (DIRECT)
(ii) Outline deadlock handling mechanisms. (DIRECT)

1 1. Briefly explain about two phase commit protocol. (DIRECT)

12. Explain about Locking Protocols. (DIRECT)

13. Discuss the violations caused by each of the following: dirty read, on repeatable read and

phantoms with suitable example. (TWISTED)

14. Explain why timestamp based concurrency control allows schedules that are not recoverable.

Describe how it can be modified through buffering to disallow such schedules.(TWISTED)

15. State and explain the lock based concurrency control with suitable example.

When does deadlock occur? Explain two-phase commit protocol with example. (DIRECT)

16. Explain the methods used to handle Deadlock.(DIRECT)

17. (i) Differentiate strict two phase locking protocol and rigorous two phase locking protocol.
(ii) How the time stamps are implemented? Explain. (DIRECT)

18. Explain the concept of Deadlock avoidance and prevention in detail (DIRECT)

UNIT 4

1. With suitable diagrams, discuss about the RAID levels (level 0, level 1, level 0+1, level 3,
level 4 and level 5). (16) (APR/MAY 2015) (DIRECT)
2. (i) Explain in detail RAID technology. (DIRECT)
3. Explain in detail about (i) B+ tree index {ii) B tree index Files. (DIRECT)
4. (i) What is RAID? List the different levels in RAID technology and explain its features.
(DIRECT)

(ii)lllustrate indexing and hashing lechniques with suitable examples. (DIRECT)
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5. What is the need for building distributed database? Explain important issues in building
distributed database with an example.
Explain how distributed database is used in client/server environment. (DIRECT)
6.What is RAID? Brielly explain different levels of RAID. Discuss the factors to be considered
in choosing a RAID level. (DIRECT)
7. (1) Explain the architecture of a distributed database systems. (DIRECT)
8. (i) Explain the concept of RAID. (DIRECT)
9. (1) Explain the architecture of a distributed database system. (DIRECT)
10. Suppose that you have been hired as a consultant to choose a database system system for
your client’s application. For each of the following applications, state what type
of database system(relational, persistent programming language-based OODB, object
relational, do not specify a commercial product) you would recommend. Justify your
recommendation. (TWISTED)

(1) A computer-aided design system for a manufacturer of airplanes.

(1) A system to track contributions made to candidates for public office.

(ii1) An information system to support the making of movies.
L. Briefly Explain RAID and RAID levels. (DIRECT)
12. Briefly explain about B+ tree index file with example. (DIRECT)
13. Compare and contrast the distributed databases and the centralized database systems.
(INDIRECT)
14. Explain what a RAID system is. How does it improve performances and reliability? Discuss
the level 3 and level 4 of RAID. (INDIRECT)
15. 1) What are the various feature of distributed database versus centralized database system?
(INDIRECT)

1) Explain the B+ tree indexes on multiple keys with a suitable example. (INDIRECT)
16. Explain the distinction between static and dynamic hashing. Discuss the relative merits of
each technique in database applications. (INDIRECT)
17. Explain why allocations of records to blocks affect database system performance
significantly (SCENARIQ)
18. (1) Explain how reliability can be improved through redundancy? (INDIRECT)
(ii). How the records are represented and organized in files. Explain with suitable example.

(INDIRECT)

UNIT §

1.Write short notes on Distributed Transactions. (DIRECT)
2. Suppose an Object oriented database had an object A, which references object B, which in
turn references object C. Assume all objects are on disk initially? Suppose a program first &
references A, then dereferences B by following the reference from A, and then finally
dereferences C. Show the objects that are represented in memory after each dereference, along
with their state. (SCENARIO)
3. Give the DTD or XML schema for an XML representation of the following nested- relational
schema:
Emp=(ename, ChildrenSetsetof{children), SkillsSet setoff(Skills)
Children = (name, Birthday)

Birthday = (day, month, year)

Skills = (type, ExamSetsetoff{ Exams))

Exams = (year, city)(SCENARIO)
4. Consider the following bitmap technique for tracking free spaces :n a file. For each block in
the file, two bits are maintained in the bitmap. If the block is between, 0 and 30 percent full, the
bits are 00, between 30 and 60 percent the bits are 00, between 30 and 60 percent the bits are 01,
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between 60 and 90 percent the bits are 10, and above 90 percent the bits are 11. Such bitmaps
con be kept in memory even for quite lurge files. (SCENARIO)

(i) Describe how to keep the hitnaap up to date on record insertions and deletions.

(it) Outline the benetit of the bitmap technigues over free lists in searching for free space
andin updating free space information. -
5. Lixplain about Distributed Databascs and (heir characteristics, functions and advantages and ~
disndvantages. (DIRECT)

6. What are the basic crawling operations? Explain the processing steps in crawling procedure
with example. (DIRECT)
7. Explain the process of querying XML data with an example. (INDIRECT)
8. State the necessity for crawling and indexing the web. Explain the procedure for it.
(INDIRECT)
9. (i) Compare and contrast between object oriented and XML databases. (INDIRECT)

(i) Give XML representation of bank management system and also explain about Document
Type Definition and XML schema.(SCENARIO)

EXERCISE QUESTIONS

UNIT 1

1. Describe the three-schema architecture. Why do we need mappings betweenschema levels?
How do different schema definition languages support thisarchitecture?

UNIT 2
2. Draw an ER diagram for the MOVIES .Drawinstances of each entity type: MOVIES,

ACTORS, PRODUCERS, DIRECTORSinvolved; make up instances of the relationships as they
exist in reality forthose movies.

Figure 724

Ar ER degram lor a MOVIES

deisbase schema M N
@

ALBO A_
DIRECTOR

M

N
PRODUCES |
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3. Draw an ER diagram shown for a BANK database.Each bank can have multiple branches, and
each branch can have multipleaccounts and loans.

Figure 7.1

An ER diagram lor a BANK
dstghaza schema

4. Discuss the correspondences between the ER model constructs and the relationalmodel

constructs. Show how each ER model construct can be mappedto the relational model and
discuss any alternative mappings.
Figure 0.1

The ER concepius! schema diagram for the COMFANY databasa,
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5. Discuss insertion, deletion, and modification anomalies. Why are they consideredbad?
lllustrate with examples.

6. Define Boyce-Codd normal form. How does it differ from 3NF? Why is itconsidered a
stronger form of 3NF?

UNIT 3

7. Which of the following schedules is (conflict) serializable? For each serializableschedule,
determine the equivalent serial schedules.

a. rI(X); r3(X); wl(X); r2(X); w3(X);

b. r1(X); r3(X); w3(X); wl(X); r2(X);

c. r3(X); r2(X); w3(X); rl(X);, wli(X),

d. r3(X); r2(X); r1(X); w3(X); wi(X);

8. Consider the three transactions T1. T2, and T3, and the schedules S1 and S2given below.
Draw the serializability (precedence) graphs for S1 ard S2, andstate whether each schedule is
serializable or not. If a schedule is seriatizable,write down the equivalent serial schedule(s).
Tl:rl (X); el (Z); wl (X);

T2: 2 (Z), r2 (Y), w2 (Z), w2 (Y),

T3: 63 (X); r3 (Y), w3 (Y),

Sl:rl (X) r2(Z), vl (Z); 73 (X); 13 () wil () w3 (Y): 12 (Y): w2 (Z), w2 (Y);

S2:r1 (X): 12(Z); 13 (X); r1 (Z); 72 (Y); 13 (Y); wl (X); w2 (Z); w3 (Y), w2 (Y);

9. List all possible schedules for transactions T1 and T2 in given figure, anddetermine which are
conflictserializable (correct) and which are not.

(s) T (b} £
tead _ilasl K. road biamlX),
K=K-N, X=X+ M,
wiile_fnend ) wile_itam{X),
e desmi(¥).
Y=Y+ N
wime demir),

10. Prove that the wait-die and wound-wait protocols avoid deadlock and starvation.
11. Prove that cautious waiting avoids deadlock.
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UNIT 4

12. Discuss the reasons for converting SQL queries into relational algebraqueries before
optimization is done.

13. Discuss the different algorithms for émplementing each of the followingrelational operators
and the circumstances under which each algorithm canbe used; SELECT, JOIN, PROJECT,
UNION, INTERSECT, SET DIFFERENCE,CARTESIAN PRODUCT,

14. What is a query execution plan?

15. What is meant by the term heuristic optimization? Discuss the main heuristicsthat are applied
during query optimization.

16. How does a query tree represent a relational algebra expression? What ismeant by an
execution of a query tree? Discuss the rules for transformationof query trees and identify when
each rule should be applied during optimization.

I7. What is meant by semantic query optimization? How does it differ fromother query
optimization techniques?

18. What is meant by cost-based query optimization?

19. Consider a disk with block size B =512 bytes. A block pointer is P = 6 byteslong, and a
record pointer is PR = 7 bytes fong. A file has r = 30,000EMPLOY EE records of fixed length.
Each record has the following fields: Name(30 bytes), Ssn (9 bytes), Department_code (9 bytes),
Address (40 bytes),Phone (10 bytes), Birth_date (8 bytes), Sex (I byte), Job_code (4 bytes), and
Salary (4 bytes, real number).An additional byte is used as a deletion marker.

a. Calculate the record size R in bytes.

b. Calculate the blocking factor bfr and the number of file blocks b, assumingan unspanned
organization.

20. How does disk mirroring help improve reliability? Give a quantitativeexample.

21. What characterizes the levels in RAID organization?

22. What are the highlights of the popular RAID levels 0, 1, and 5?

UNIT 5

23. Discuss what is meant by the following terms: degree of homogeneity of aDDBMS, degree
of local autonomy of a DDBMS, federated DBMS, distributiontransparency, fragmentation
transparency, replication transparency,multidatabase system,

24. Discuss the architecture of a DDBMS. Within the context of a centralizedDBMS, briefly
explain new components introduced by the distribution ofdata.

25. Give a general definition of information retrieval (IR). What does informationretrieval
involve when we consider information on the Web?

26. Discuss the types of data and the types of users in today’s informationretrieval systems.

27. What is meant by navigational, informational, and transformational search?

28. What are the two main modes of interaction with an IR system? Describewith examples.
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CS8492 DATABASE MANAGEMENT SYSTEMS
A UNIVERSITY QUESTI BANK

PART A

.,

UNIT -1

| Write the chamcteristics that distinguish the datebase approach with the file-based approach.
(APR/MAY 2015)

2. Define: Functional dependency. (APR/MAY 2015)

3. Why 4NF in normal form is more desirable than BCNF? (NOV/DEC 2014)

4. What is the purpose of Database Management System? (NOV/DEC 2014)

5. State the anomalies of INF. (NOV/DEC 2015)

6. Is it possible for several attributes to have the same domain? [llustrate your
answer with suitable examples. (NOV/DEC 2015)

7. What do you mean by simple and composite attribute? (NOV/DEC 2013)

8. Define trivial functional dependency. (NOV/DEC 2013)

9. Define functional dependency. (NOV/DEC 2013)

10. What is an entity relationship model? (APR/ MAY 2011)

11. Define single valued and multi valued attributes. (NOV/DEC 2011)

12. What are the disadvantages of file processing system? (MAY/JUNE 16)

13. Explain entity relationship model. (MAY/JUNE 16)

14. What are the desirable properties of decomposition? (APR/MAY 2017)

15. Distinguish between key and super key. (APR/MAY 2017)

16. State the levels of abstraction in a DBMS. (NOV/DEC 2017)

17. What are the problems caused by redundancy? (NOV/DEC 2017)

18. Mention some of the major responsibilities of a database administrator (NOV/DEC 2018)
19. Give an example for one to one and one to many relationships.(NOV/DEC 2018)

UNIT -2

_ State the need for query optimization. (APR/MAY 2015)

_What is the difference between static and dynamic SQL?(APR/MAY 2015)

_ Differentiate between Dynamic SQL and Static SQL.(NOV/DEC 2014, 2016)

. Give a brief description on DCL command. (NOV/DEC 2014)

_ Differentiate static and dynamic SQL. (NOV/DEC 2015)

. Why does SQL allow duplicate tuples in a table or in a query result? (NOV/DEC 2015)

- Define query. (NOV/DEC 2013)

. What is transaction? (APR/ MAY 2011)

. What is meant by Cost Estimation? (NOV/DEC 2011)

10. With an example explain referential integrity. (NOV/DEC 2013)

11. What is data definition language? Give example. (NOV/DEC 2016)

12. Name the categories of SQL command. (MAY/JUNE 16)

13. Explain “Query optimization”. (MAY/JUNE 16)

14. What is query execution plan? (APR/MAY 2017)

15. Which cost components are used most often as the basis for cost function? (APR/MAY 2017)
16. What is static SQL and how is it different from dynamic SQL? (NOV/DEC 2017)

| 7. State the steps in query processing. (NOV/DEC 2017)

18. What are aggregate functions? And list the aggregate functions supported by SQL?(NOV/DEC
2018)

19. Write a SQL statement to find the names and loan numbers of all customers who have a loan at
XYZ branch.(NOV/DEC 2018)

wh b W B e
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UNIT -3

- Write the ACID properties of Transaction. (APR/MAY 2015)
. Define; DDL, DML, DCL, and TCL. (APR/MAY 2015)
. Define the properties of Transaction.(NOV/DEC 2014)

- What is Serializability? How it is tested? (NOV/DEC 2014, 2016)

- What is meant by concurrency control? (NOV/DEC 2015)

- Give an example of two phase commit protocol. (NOV/DEC 2015)

. Define deadlock. (NOV/DEC 2011)

- What are two pitfalls (problems) of lock-based protocols? (NOV/DEC 2013)

. Define deadlock. (NOV/DEC 2013)

10. What are the states of transaction? (NOV/DEC 201 1)

I'1. List the four conditions for deadlock. (NOV/DEC 2016)

12. What are the properties of transaction? (MAY/JUNE 16)

13. Differentiate strict two phase locking protocol and ri gorous two phase locking protocol.
(MAY/JUNE 16)

I4. What is serializable schedule? (APR/MAY 2017)

15. What type of locking needed for insert and delete operations? (APR/MAY 2017)

16. State need for concurrency. (NOV/DEC 2017)

17. Define ACID properties. (NOV/DEC 2017)

18. Highlight the role of a recovery management component.(NOV/DEC 2018)

19. Give the drawbacks of shadow-paging technique.(NOV/DEC 201 8)

e

NOD S0 ~) On LA B e ) —

UNIT 4

1. How dynamic hashing differ from static hashing? (APR/MAY 2015)

2. Write about four types (Star, snowflake, and galaxy and fact constellation) of data warehouse
schemas. (APR/MAY 2015)

3. Differentiate between Static and Dynamic Hashing(NOV/DEC 2014)

4. Define Data Mining and Data Warehousing.(NOV/DEC 20t4)

5. Differentiate static and dynamic hashing. (NOV/DEC 2015)

6. Give an example of a join that is not a simple equi-join for which partitioned parallelism can be
used. (NOV/DEC 2015)

7. Describe flash memory. (NOV/DEC 2013)

8. How does B-tree differ from a B+ — tree? Why is a B+ — tree usually preferred as an

access structure to a data file? (NOV/DEC 2013)

9. State the advantages of distributed systems. (NOV/DEC 2011)

10. What is called mirroring? (NOV/DEC 2011)

I'l. List out the mechanisms to avoid collision during hashing. (NOV/DEC 2016)

12. What are the advantages of B Tree over B+ Tree? (NOV/DEC 201 6)

13. What is meant by garbage collection? (MAY/JUNE 16)

14. Define software and hardware RAID systems. (MAY/JUNE 16)

I5. Define replication transparency. (APR/MAY 2017)

16. What are data fragmentations? State the various fragmentations with example. (NOV/DEC 2017)
17. Define ordered indices with example. (NOV/DEC 2017)

18. Why is a B+- tree usually preferred as an access structure to a data file? (NOV/DEC 2018)
19. What are the ways in which the variable-length records represented in database systems?
(NOV/DEC 2018)

UNIT -5
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|. What is Crawling and Indexing the web?(NOV/DEC 2014)

2. What is Relevance Ranking?(NOV/DEC 2014)

3. List the types of privileges used in database access control. (NOV/DEC 2015)
4. Define distributed database management systems. (NOV/DEC 2016)

5_State the function of XML schema. (NOV/DEC 2017)

6. How are transactions performed in Object oriented database?(NOV/DEC 2018)

PART B

UNIT 1

1. Draw an ER diagram for the “Restaurant Menu Ordering System™, which will facilitate the food
items ordering and services within a restaurant. The entire restaurant scenario is detailed as follows.
The customer is able to view the food items menu, call the waiter, place orders and obtain the final
bill through the computer kept in their table. The waiters through their wireless tablet PC are able to
initialize a table for customers, control the table functions to assist customers, orders, send orders to
food preparation staff (chef) and finalize the customer’s bill. The food preparation staffs (chefs),
with their touch-display interfaces 1o the system, are able o view orders sent to the kitchen by
waiters. During preparation, they are able to let the waiter know the status of each item, and can send
notifications when items are completed. The system should have full accountability and logging
facilities, and should support supervisor actions to account for exceptional circumstances, such as a
meal being refunded or walked out on. (16) (APR/MAY 2015) (REPEATED)
2. State the need for normalization of a database and explain the various normal forms (1st.2nd, 3rd,
BCNF, 4™ 5" and domain-key) with suitable examples (16) (APR/MAY 2015) (REPEATED)
3. Write Short Notes on; (16) (NOV/DEC 2014)
(i) Data Model and its Types.
(ii) E-R. Diagram for Banking System. (REPEATED)
4. What are Normal forms? Explain the types of Normal form with an example. (16)(NOV/DEC
2014) (REPEATED)
5. Explain the various operations in relational algebra with examples. (16) (MAY/JUNE 2014)
6. (i) Discuss the main characteristics of the database approach and how does it differ from
traditional file system. (NOV/DEC 2013)
(ii) What are the three levels of abstraction in DBMS? (8 + 8)
7. (i)With help of a nest block diagram explain the basic architecture of a database management
system.(8) (NOV/DEC 2015)
(ii))What are the advantages of having a centralized control of data? lllustrate your answer with
suitable example. (8)
8. A Car rental company maintains a database for all vehicles in its current fleet for all vehicles, it
includes the vehicle identification-number,
License- number, manufacturer, model, date of purchase and color. Special data are included
for certain types of vehicles. (16) (NOV/DEC 2015)
Trucks: Cargo capacity
Sports Cars: horsepower. renter age requirement
Vans: number of passengers
Off =road vehicles: ground clearance, drivetrain(four-or two -wheel drive)
Construct an ER model for the car rental company database.
9. (i) Explain select, project and Cartesian product operations in relational algebra with an
example. (6) (NOV/DEC 2016)
(ii) Construct an E-R diagram for a car insurance company whose customers own one or more
cars each. Each car has associated with it zero to any number of recorded
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accidents. Ench insurance policy covers one or more cars, and has one or more premium
payments associated with it. Eachpayment is for a particular period of time and

has an associated due date, and the date when the payment was received, (7) (NOV/DEC
2016 X NOV/DEC 2018) (REPEATED)

10, Explain first normal form. second normal form, third normal form and BCNF with an
example. (NOV/DEC 2016) -

I'l. Briefly explain about database system architecture. (MAY/JUNE 16)

12. Briefly explain about views of data. (MAY/JUNE [6)

13. Discuss the correspondence between the ER model construct and the relational model
constructs. Show how each ER model construct can be mapped to the relational model.
Discuss the option for mapping EER Model construct. (APR/MAY 2017)

14. Explain the overall architecture of the database system in detail. (APR/MAY 2017)

I5. List the operations of relational algebra and the purpose of each with example. (APR/MAY
2017)

16. i) Differentiate between foreign key constraints and referential integrityconstraints with
suitable example.

ii) Distinguish between lossless-join decomposition and dependency preserving
decomposition. (NOV/DEC 2017)

17. State and explainthe architecture of DBMS. Draw the ER diagram forbanking systems.
(Home loan applications). (NOV/DEC 2017)

18. Suppose that we have the following three tuples in a legal instance of a relation schema S with
three attributes ABC (listed in order): (1,2,3) , (4,2,3) and (5,3,3)

(1) Which of the following dependencies can you infer does not hold over, schema S?
(DA—-B (2)BC—=A(3)B—C

(ii) Can you identify any dependencies that hold over S2(NOV/DEC 20 18)

UNIT 2

1. Consider a student registration database comprising of the below given table schema. (16)
(APR/MAY 2015)
Student_File(student_number, student_name, address, telephone)
Course_File(course_number, description, hours, professor_number)
Professor_File(Professor_number, name, office)
Registration_File(student_number, course_number, date)
Consider a suitable sample of tuples/records for the above mentioned tables and write DML
statements (SQL) to answer for each queries listed below.
(1) Which courses does a specific professor teach?
(ii) What courses are taught by two specific professors?
(iii) Who teaches a specific course and where is his/her office?
(iv) For a specific student number, in which courses is the student registered and what is
his/her name?
(v) Who are the professors for a specific student?
(vi) Who are the students registered in a specific course?
2. Discuss about the join order optimization and heuristic optimization algorithms. (16) (APR/MAY
2015)
3. Explain the following with examples: (NOV/DEC 2014)
(i) DDL (4)
(ii) DML (4)
(iii) Embedded SQL (8)
4. Give a detailed description about Query Processing and Optimization. Explain the cost
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estimation of Query Optimization. (16) (NOV/DEC 20i4)
5. Describe the six clauses in the syntax of an/SQL query, and show what type of constructs can
be specified in cach of the six clavses.
Which of the six clauses are required and which are optional? (16) (NOV/DEC 2015)
6. Assume the following table (NOV/DEC 2015)
Degree (degeode, name, subject)
candidate (sealno, degeode, nnme, semester, month, year, result)
Marks (seatno, degcode,semester, month, year, papcode, marks)
Degcode-degree, Name -name of the degree (MSc. MCOM)
Subject — subject of the courses Eg.Phy, Pap code — paper code eg. Al.
Solve the following queries using SQL:
(1i)Write a SELECT statement to display all the degree codes which are there in the
candidate table but not present in degree table in the order of degcode. (4)
(i) Write a SELECT statement to display the name of all the dates who have got less than
40 marks in exactly 2 subjects (4)
(iii) Write SELECT statement to display the name, subject and number of candidates for all
degreesin which there are less than 5 candidates. (4)
(iv)Write a SELECT statement to display the names of all the candidates who have got
highest total marks in MSc., (Maths).(4)
7. Consider the database schema (NOV/DEC 2013)
Emp(emp-name, type, birthday, set of(exam-names), set of(skills))
Children(Emp=name, Ch-name, birthday)
Skills(type. set of(Exam-names))
Exams(Exam-name, year, city)
Write SQL statements for the following queries. (2)
(i) Find the names of all employees who have birthday in March as their children. (2)
(ii) Find those employees who took an examination for the skill type “typing” in the city
*Chennai”. (2)
(iii) List all exam names under specific skil! type for the given employee other than his exam
names. (2)
(iv) Find the names of the city and year where the examinatioa is going to held for the given
skill type. (2)
(v) Explain referential integrity with an example. (8)
8. Let relations ri(A,B.C)and r»(C,D,E) have the following properties: r) has 20,000 tuples, ra
has 45,000 tuples. 25 tuples of r, fit on one block and 30 tuples of r; fit on one
block. Estimate the number of block transfers and seeks required, using each of the following]
join strategies for ry @ r2:
(i) Nested_loop join, (ii) Block nested-loop join, (iii) Merge join, (iv) Hash join. (13)
(NOV/DEC 2010)
9 (i) Explain query optimization with an example. (8) (NOV/DEC 2016)
(ii) What is embedded SQL? Give example. (5) (NOV/DEC 2016)
10.Explain about SQL Fundamentals. (MAY/JUNE 16)
11.Explain about data definition language. (MAY/JUNE 16)
12. Briefly explain about Query Processing. (MAY/JUNE 16)
13.What is meant by semantic query optimization? How does it differ from other query optimization
technique? Give example. (APR/MAY 2017)
14. Justify the need of embedded SQL. Consider the relation student(RegNo,name and
grade). Write embedded dynamic SQL program in C language to retrieve all students
records whose mark is more than 90. (APR/MAY 2017)
15.Consider the relation schema given in Figure 1.Design and draw an ER diagram that capture
the information of this schema.
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Employee (empao, name, office, age)
Rooks (usbn. nitle. smthors, publisher)
L can (empna, b date)

Wit the following quenes in SQL (a) Find the name of employees who have borrowed a book
publiched by MeGraw-Hidl (b)Y Find the name of emplovees who have borrowed all book

pablished by MeGRw-Hhil (16) (APR MAY 2017)

16 0 Niate and explam the command DDL, DML, DCL with suitable example.
pd tuctiis the nead of embedded SQL. Consider the relation student (studentno, name, mark
and prade) Wiite embedded dynamic SQL statements in Clanguage to retrieve all the
aadents records whose mark 1 more than 90 (NOV/DEC 2017)

7 Explam the camlog information for cost estimation for selection and sorting operationin
datahase (NOV DEC 2017)

'8 Write the DDL. DML, DCL commands for the student’s database, which contains student
detatls name. 1d. DOB. branch, DOJ.
Course detarks - Course name, Course id, Stud. id, Faculty name, id. marks. (15) (NOV/DEC
2017)

19 Consider the following relational schema:
Employee (empno. name. office. age)

Books (1shn, tile, authors, publisher)
Loan (empnoishn, date)

W nte the following queries in relational algebra.
(1) Find the names of employees Who have borrowed a book Published by XYZ Ltd.,

(1) Find the names of employees who have borrowed all books Published by XYZ Ltd..

(1) Find the names of employees who have borrowed more than five different books published
by XYZ L.,
() For each Publisher, find the names of employees who have borrowed more than five books
of that Publisher.(NOV/DEC 2018)
20. () Since indices speed query processing why might they not be kept on several search keys?
List as many reasons as Possible,
(1) How does a DBMS represent a relational query evaluation plan?(NOV/DEC 2018)
21. Given: VAR Exam_Marks BASE RELATION { Student_ID SID,Course_1D CID, Mark
INTEGER} KEY {Student ID, Course ID);

Write down the relational algebra expression to give, for each pair of students sitting in the
same exam, the absolute value of difference between the marks. Assume you
can write ABS ()) 10 obtain the absolute value of x.

UNIT 3

i Explatn the Two-phase and Three-phase commit protocols. (16) (APR/MAY 2015)
2.Consider the following schedules. The actions are listed in the order they are scheduled, and
prefined with the transaction name. (APR/MAY 2015)

SETURX), TZR(X). TEW(Y), T2W(Y), TER(Y), T2:R(Y)

825 T3 WX) THR(X), TEW(Y), T2:R(Z), T2:W(Z), T3:R(Z)

For cach of the schedules, answer the following questions;

(1) What 1s the precedence graph for the schedule? (2)

() Is the schedule conflict-serializable? If so, what are all the conflict equivalent serial

schedules? (7)

(1) Is the schedule view-serializable? If so, what are all the view equivalent serial

schedules? (7)
3. What is Concurrency? Explain it in terms of locking mechanism and two phase Commit
Protocol. (16) (NOV/DEC 2014) (REPEATED)
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4. Write short notes on: (NOV/DEC 2014)
(i) Transaction concept. (8)
(i1) Deadlock. (8) (REPEATED)
5. (i)What is concurrency control? How is it implemented in DBMS? Illustrate with a suitable
example. (8) (NOV/DEC 2015)
(1) Discuss view serializability and conflict serinlizability. (8)
6. What is deadlock? How does it occur? How transactions be written to
(HAvoid deadlock (8) (REPEATED)
(i)Guarantee correct excehtion. (8)
lllustrate with suitable example. (NOV/DEC 2015)
7. Explain the following: (NOV/DEC 2015)
(i) Different locking mechanism used in lock based concurrency control. (10) (REPEATED)
() Validation based protocol with an example. (6)
8. (1) Consider the following two transactions:
T, read(A);
read(B):
if A=0 then B:=B+1;
write(B);
Ta: read(B);
read(A);
if B=0 then A:==A+1;
write(A);
Add lock and unlock instructions to transactions T, and T2, so that they observe the two-phase
locking protocol. Can the execution of these transactions result in deadlock? (6) (NOV/DEC 2016)
9. Consider the following extension to the three-locking protocol, which allows both shared and
exclusive locks:

e A transaction can be cither a read-only transaction, in which case it can request only
shared locks, or an update transaction, in which case it can request only exclusive
locks.

e Each transaction mast follow the rules of the tree protocol. Read-only transactions
may lock any data item first, whereas update transactions must lock the root first.
Show that the protocol ensures serializability and deadlock freedom. (7) (NOV/DEC
2016)

10. (i) Hlustrate two phase locking protocol with an example. (6) (NOV/DEC 2016)

(ii) Outline deadlock handling mechanisms. (7) (NOV/DEC 2016)
11, Briefly explain about two phase commit protocol. (MAY/JUNE 16)
12. Explain about Locking Protocols. (MAY/JUNE 16)
13. Discuss the violations caused by each of the following: dirty read, on repeatable read and
phantoms with suitable example. (APR/MAY 2017)
14. Explain why timestamp based concurrency control allows schedules that are not recoverabie.
Describe how it can be modified through buffering to disallow such schedules.(APR/MAY 2017)
15. State and explain the lock based concurrency control with suitable example. (NOV/DEC 2017)
When does deadlock occur? Explain two-phase commit protocol with example. (NOV/DEC 2017)
16. Explain the methods used to handle Deadlock. (NOV/DEC 2018)
17. (i) Differentiate strict two phase locking protocol and rigorous twophase locking protocol.(6)
(i1) How the time stamps are implemented? Explain.(7)(NOV/DEC 2018)
18. Explain the concept of Deadlock avoidance and prevention in detail (NOV/DEC 2018)
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1. With suitable diagrams, discuss about the RAID levels (level 0, level 1, level 0+1, level 3,
level 4 and level 5). (16) (APR/MAY 2015) (REPEATED)
2. (i) Explain in detail RAID technology. (8) (NOV/DEC 2014)
3. Explain in detail about (i) B+ tree index (ii) B tree index Files. (16) (NOV/DEC 2014)
47 (i) What is RAID? List the different levels in RAID technology and explain its features. (8)
(NOV/DEC 2015) (REPEATED)
(i)Ilustrate indexing and hashing techniques with suitable examples. (8)
5. What is the need for building distributed database? Explain important issues in building
distributed database with an example.
Explain how distributed database is used in client/server environment. (16) (NOV/DEC 2013)
6.What is RAID? Briefly explain different levels of RAID. Discuss the factors to be considered
in choosing a RAID level. (16) (NOV/DEC 2015) (REPEATED)
7. (1) Explain the architecture of a distributed database systems. (7) (NOV/DEC 2016)
(i) Explain the concept of RAID. (7) (NOV/DEC 2016)

8. (1) Explain the concept of RAID. (7)(NOV/DEC 2016)
9. (i) Explain the architecture of a distributed database system. (7) (NOV/DEC 2016)
10. Suppose that you have been hired as a consultant to choose a database system system for
your client’s application. For each of the following applications, state what type
of database system(relational, persistent programming language-based OODB, object
relational, do not specify a commercial product) you would recommend. Justify your
recommendation. (13) (NOV/DEC 2016)

(i) A computer-aided design system for a manufacturer of airplanes.

(ii) A system to track contributions made to candidates for public office.

(iii) An information system to support the making of movies.
11. Briefly Explain RAID and RAID levels. (MAY/JUNE 16)
12. Briefly explain about B+ tree index file with example. (MAY/JUNE 16)
13. Compare and contrast the distributed databases and the centralized database systems.
(APR/MAY 2017)
14. Explain what a RAID system is. How does it improve performances and reliability? Discuss
the level 3 and levei 4 of RAID. (APR/MAY 2017)
15. i) What are the various feature of distributed database versus centralized database system? (6)

i) Explain the B+ tree indexes on multiple keys with a suitable example. (NOV/DEC 2017)

16. Explain the distinction between static and dynamic hashing. Discuss the relative merits of each
technique in database applications. (NOV/DEC 2017)
17. Explain why allocations of records to blocks affect database system performance significantly.
(NOV/DEC 2018)
18. (i) Explain how reliability can be improved through redundancy? (6)
(i1). How the records are represented and organized in files, Explain with suitable example. (7)
(NOV/DEC 2018)

UNIT 5

1. Write short notes on Distributed Transactions. (8) (NOV/DEC 2014)

2. Suppose an Object oriented database had an object A, which refesences object B, which in turn
references object C. Assume all objects are on disk initially? Suppose a program first & references
A, then dereferences B by following the reference from A, and then finally dereferences C. Show
the objects that are represented in memory afier each dereference, along with their state.
(NOV/DEC 2015).

3. Give the DTD or XML schema for an XML representation of the following nested- relational
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schema:
Emp=(ename, ChildrenSetsetof{children), SkillsSet setoff(Skills) (13) (NOV/DEC 2016)
Children = (name, Birthday)

Birthday = (day, month, year)

Skills = (tvpe, ExamSetsetoff{ Exams))

Exams = (year, city)
4. Consider the following bitmap technique for tracking free spaces in a file. For each block in the
file, two bits are maintained in the bitmap. If the biock is between, 0 and 30 percent full, the bits
are 00, between 30 and 60 percent (he bits are 00, between 30 and 60 percent the bits are 01,
between 60 and 90 percent the bits are 10, and above 90 percent the bits are | 1. Such bitmaps can
be kept in memory even for quite large files. (13) (NOV/DEC 2016)

(i) Describe how to keep the bitmap up to date on record insertions and deletions.
(i1) Outline the benefit of the bitmap techniques over free lists in searching for free space and

in updating free space information.
5. Explain about Distributed Databases and their characteristics, functions and advantages and
disadvantages. (MAY/JUNE 16)
6. What are the basic crawling operations? Explain the processing steps in crawling procedure with
example. (APR/MAY 2017)
7. Explain the process of querying XML data with an example. (APR/MAY 2017)
8. State the necessity for crawling and indexing the web. Explain the procedure for it. (NOV/DEC
2017)
9. (i) Compare and contrast between object oriented and XML databases.(7)

(i1) Give XML representation of bank maragement system and also explain about Document Type
Definition and XML schema. (6;(NOV/DEC 2018)
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