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e Each IMSI contains a unique Mobile Country Code (MCC), a Mobile Network
Code (MNC), and a ciphering key (Kc) for authorization with the authentication
center (AuC) in the GSM network subsystem.

Mobile Computing Architecture

e Fig. 4.1.1 shows mobile computing architecture.

Wireless radio cells

Wireless radio cell
~® ) Disconnected

Wireless radio cell
Mobile Wireless

unites links.

Wireless LAN cell

Fig. 4.1.1 Mobile computing architecture

e Fixed hosts and base stations are interconnected through a high speed wired
network.

e A cellular network is a radio telecommunications network that provides wireless
communications infrastructure to support mobile radio transceivers (cell phones)
located throughout a geographical coverage area.

e This geographical area consists of many smaller coverage areas called cells where
the mobile cell phones are supported by a stationary or fixed-location transceiver
called a base station.

e Base stations provide wireless communications coverage for cells that combine to
make up a much larger coverage area consisting of the cellular network.
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* Base stations function as gateways to the fixed network for the mobile units. They
are equipped with wireless interface and offer network access services of which
mobile units are clients.

e A cell is the coverage area of a base station, connected to other stations via wire
or fibre or wirelessly through switching centers. The coverage area defines a cell
and its boundaries.

e Each cell base station functions as an access point for the mobile service. Each
mobile device connects to the base station of the cell which covers the current
location of the device.

Location Registration

e Under a cellular mobile communications system, connections cannot be
automatically made unless the network side always identifies where the mobile
unit is located as the unit itself is continuously moving in space, unlike the
situation with a fixed telephone. The process that carries out this essential function
is known as location registration.

e Location information is registered in the network via signals from the cell station
to the mobile unit. When a location change is subsequently detected, the mobile
unit updates its internal location registration and notifies the network.

e When the mobile unit is turned on, the mobile unit uses signals from the cell
station to compare the location information stored within its internal memory, and
notifies the network of the new registration location if it detects any difference.

e While location registration in cellular mobile communications systems is generally
carried out by multiple-cell registration area units, frequent location registration
switchovers can occur around cell boundaries due to fluctuations in reception
levels.

e Overlay location registration is a method to establish an individual area for each
mobile unit using the mobile unit's initial location registration point as the center.
This can substantially reduce location registration traffic as re-establishing an
overlay area with a new location registration point as the center is needed only if
the mobile unit goes out of the initial overlay area.

e The Home Location Register (HLR) and the Visitor Location Register (VLR) are
located within the MSC.

Home Location Register (HLR)

e It includes all permanent users' information. HLR is a database used for storage
and management of subscriptions.
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e HLR stores following information :
a. Subscriptions information
b. International Mobile Station Identity (IMSI)
c. One or more Mobile station International ISBN numbers (MSISDN)

d. Location information which required for billing and routing of calls towards
the MSC where the MS is registered.

e Each mobile user has only one HLR record worldwide, which is updated
constantly on a real-time basis. Each MS must register at a specific HLR of a
specific MSC. The HLR contacts AuC in the network subsystem for authentication.

Fig. 4.1.2 Location area

e Each HLR is associated to an MSC so that when an MS registered at a certain
HLR moves to another Location Area (LA), serviced by another MSC, the user's
home MSC update the user's current VLR.

e The database contains other useful information like tele-services and bearer
services subscription information, service restrictions etc.

e Location Area Identity (LAI) is broadcasted by the BTS so a mobile station can
determine if it has entered a new location area. If a new location area is entered
the MSC is in formed and the VLR and HLR is updated.

e Each cell in a location area is allocated a Cell Identity (CI) consisting of 16 bits.
The CI and LAI form a globally unique identifier of a cell.

e If the HLR fails the system fails, The HLR manages the location updates as mobile
phones roam. HLR connects and interacts with a number of other components on
the system.
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a) The Gateway MSC for handling incoming calls
b) The VLR for handling request from mobile phones to attach to the network
c) The SMSC for handling incoming SMS
d) The voice system for delivering notification to the mobile phone that a
message is waiting
Visiting Location Register (VLR)

e A VLR is a database, similar to a HLR, which is used by the mobile network to
temporarily hold profiles of roaming users (users outside their home area).

e This VLR data is based on the user information retrieved from a HLR. MSCs use a
VLR to handle roaming users.

e Dynamic real-time database that stores both permanent and temporary subscriber
data which is required for communication between the MSs in the coverage area
of the MSC associated with that VLR.

e VLR controls those mobiles roaming in its area and reduces number of queries to
HLR. Its database contains IMSI, TMSI, MSISDN, MSRN, Location Area and
authentication key.

e If a roamer makes a call the VLR will already have the information it needs for
call setup.

e The VLR primary functions are

a) To inform the HLR that a MS has arrived in the particular area covered by the
VLR

b) To track where the subscriber is within a VLR area when it is not active
¢) To allocate roaming numbers during the process of incoming calls

d) The VLR is reset daily

Handoff

e There are cases in which a mobile unit traverses multiple cells of a cellular mobile
communications system during a call. This demands the use of "hand-over"; the

radio channel is switched over automatically to the appropriate cell during the
call.

e Excessive signal interference can trigger "interference channel switchover" will
select and switch the signal over to a radio channel within the same cell with less
interference.
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When a registered phone moves closer to a stronger tower, the call is 'handed off".
I'he call is then routed through the new tower.

This handoff is fully automatic and is generally transparent to the user.
Sometimes, for technical reasons, a call may be routed to a weaker tower. Fig. 4.1.3
shows before and after handoff.

(a) Before handoff (b) After handoff
Fig. 4.1.3 Handoff

Handovers may take place in several conditions :

a) Within the cell : Intracell handover

b) Between cells in the same cell layer : Inlercell handover
¢) Between cells of different layers : Interlayer handover

d) Between cells of different networks : Internetwork handover

Handoff operation identifying a new base station and re-allocating the voice and
control channels with the new base station.

Handoff must ensure that the drop in the measured signal is not due to

momentary fading and that the mobile is actually moving away from the serving
base station.

Dwell time : The time over which a call may be maintained within a cell without
handoff.

Dwell time depends on propagation, interference, distance and speed.
Iandoff measurement are as follows :

In first generation analog cellular systems, signal strength measurements are made
by the base station and supervised by the MSC.

In second generation systems (TDMA), handoff decisions are mobile assisted,
called mobile assisted handoff (MAHO).
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Hand-off Mechanism
1. Base station continuously measure received signal strength indication
2. Based on this measurements decide the Handoff request.

3. Once Handoff request is identified, asks adjacent cells to measure the RSSI on that
mobile and send the measurements.

4. Identifies the candidate cell for Handoff
5. Starts Handoff

¢ Handoffs are of two types : Hard and soft handoffs.

e The hard handoff can be further divided into two different types : Intra- and
intercell handoffs.

e The soft handoff can also be divided into two different types : multiway soft
handoffs and softer handoffs.

e Hard handoff : Early systems used a hard handoff. In a hard handoff, a mobile
station only communicates with one base station. When the MS moves from one
cell to another, communication must first be broken with the previous base station
before communication can be established with the new one. This may create a
rough transition.

¢ Hard handoff : The mobile ends communication with the old base station BEFORE
beginning communication with the new one.

¢ Soft handoff : New systems use a soft handoff. In this case, a mobile station can
communicate with two base stations at the same time. This means that, during
handoff, a mobile station may continue with the new base station before breaking
off from the old one.

* Soft handoff : The mobile begins communication with the new base station
BEFORE ending communications with the old.

* Soft handoff can only be used between CDMA channels having identical frequency
assignments. Soft handoff provides diversity of forward and reverse traffic channel
paths on the boundaries between base stations.

* Roaming : Roaming means a user can have access to communication or can be
reached where there is coverage. A service provider usually has limited coverage.
Neighboring service providers can provide extended coverage through a roaming
contract. The situation is similar to snail mail between countries. The charge for
delivery of a letter between two countries can be divided upon agreement by the
two countries.
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Intersystem handoff : If a mobile moves from one cellular system to a different
cellular system controlled by a different MSC. Handoff requests is much important
than handling a new call.

The reason of handoff failures
a) No channel is available on selected BS.

b) Handoff is denied by the network for reasons such as lack of resources. For
example, no bridge or no suitable channel card; the MS has exceeded some
limit on the number of handoffs that may be attempted in some period of time.

c) It takes the network too long to set up the handoff after it has been initiated.

d) The target link fails in some way during the execution of handoff.

Mobile Database

A mobile database is a database that can be connected to by a mobile computing
device over a wireless mobile network.

Mobile databases :
a. Physically separate from the central database server.
b. Resided on mobile devices.

c. Capable of communicating with a central database server or other mobile
clients from remote sites.

d. Handle local queries without connectivity.
The mobile database includes a few features. they are as follows :

a) The main system database that stores all the data and is linked to the mobile
database.

b) The mobile database that allows users to view information even while on the
move. It shares information with the main database.

¢) The device uses the mobile database to access data. This device can be a
mobile phone, laptop, tablet computers, and wearable devices.

d) A communication link that allows the transfer of data between the mobile
database and the main database.

Mobile database is a database that is portable and physically separate from a
centralized database server but capable of communicating with that server from
remote site allowing the sharing of corporate data.

A mobile database uses wireless technology to allow mobile computers to connect
to its system. The database consists of a client and server that connect to each
other over a wireless network.
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* A mobile database is used to provide remote access to information that authorized
users may need to obtain on a moment's notice.

e Mobile or cloud computing usually consists of three components. Within a
wireless network, a mobile database will have one or more base stations. These
stations are responsible for controlling the communication signals that need to be
passed from one host to another.

* A base station receives and sends information and often comes in the form of
some type of wireless router.

e Hosts are responsible for handling the actual transactions that occur within a
mobile database. They are sometimes referred to as "fixed," since hosts do not
typically change locations within the network. In order to process database
requests, hosts use servers or software applications in order to access the data that
is needed.

e A third factor in mobile databases is the mobile unit. These are the portable
computers, phones and other devices that request information from the database.
Rather than communicating directly with the database server, mobile units route
their requests through the base stations.

e Fig. 4.2.1 shows typical architecture for a mobile database environment.

DBMS

Mol il
Mobile End - user
DBMS database

Communication Mobile platform
link

database
applications
Corporate
database DBMS

Corporate
database server l .
Qb

Vol Mob!le End - user
apdas database
ey platform

Mobile
database
applications

Fig. 4.2.1 Architecture for a mobile database environment
* Components of mobile database environment is as follows :

1. Corporate database server and DBMS : It manages and stores the corporate
data and provides corporate applications.
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2. Remote database server and DBMS : It manages and stores the mobile data and
provides mobile applications.

3. Mobile database platform : It includes laptop, smartphone etc.
4. Two-way communication link
* Mobile DBMSs should satisfy the following requirements :

a) Small memory footprint.

b) Flash-optimized storage system.

c) Data synchronization.

d) Security.

e) Low power consumption.

f) Self-management.

g) Embeddable in applications

Client-Server Mobile Databases

* Fig. 4.2.2 shows client-server mobile databases.
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Fig. 4.2.2 Client-Server mobile databases

¢ Client-Server model is the traditional model of information systems.
e It is the dominant model for existing mobile databases.
e The server can become a single point of failure and performance bottleneck.

¢ Even storing data on a cluster of machines to backup central database might cause
performance bottleneck and data inconsistency.
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Peer-to-Peer Mobile Databases

o Fig. 4.2.3 shows peer-to-peer mobile databases.
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Fig. 4.2.3 Peer-to-pear mobile database

In P2P mobile databases, the database maintenance activities are distributed
among clients.

e Every process plays part of the role of the server, besides its client role.

e A client that wants to access a piece of data, sends a request to other peer clients
and they forward the request until the data is found.

* The major problem in this model is ensuring the availability of data.

Advantages and Disadvantages
Advantages of Mobile Databases

a) The data in the database can be accessed from anywhere with using the mobile
database. It provides wireless and offline data access.

b) The database system that is developed in a synchronized manner by using a
mobile database and multiple users can access the data with a seamless delivery
process.

c) Mobile databases are lightweights and maintainability with less effort.

d) It can be simultaneously synchronized with many devices such as smartphones,
laptops, tablets, wearable devices, etc.
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Disadvantages of Mobile Databases

a) Mobile data is less secure than the data that is stored in a conventional database. It
leads to security hazards.

b) The mobile database which is stored in the device may consume more CPUs and
more power to communicate with the applications.

sQLite

® Most of the time Android uses SQLite as a mobile database technology. SQLite is
a relational database that is used in various embedded on iOS and Android
platforms. It has a public license so that anybody can use it under the public
domain.

e SQLite is a C programming library and is about 500KB in size. A majority of
Android application developers use SQLite.

e SQLite is an open source mobile database engine. It is a server-less database
engine that needs zero-configuration.

e SQLite is a popular choice as mobile database for local storage in mobile
applications.

e SQLite engine has no standalone processes with which the application program
communicates. It implements most of the SQL-92 standard.

Advantages of SQLite
a) It can be used via Toolchain. ex: DB browser.
b) There are no major dependencies.
) The developers can define data schema and structure as they want.
d) The developers have full access to create and manipulate the database.

e) Developers can grab the database and analyze it.

Disadvantages of SQLite
a) There is a lot of boilerplate code.
b) Tools do the work already.
c) Content providers are another layer.
d) No compile-time checking process.
e) Manual schema updates (maintenance, migration scripts)

f) SQL is another language
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Effect of Mobility on Data Management

e In conventional database systems there is one common characteristic : All
components, espccia].ly the processing units, are stationary. A user must go to a
fixed location to use the system.

e The ACID properties of a transaction must be maintained in all data management
activities. Concurrency control mechanisms and database recovery schemes make
sure that ACID is maintained.

e In mobile and wireless platform the nature of data processing remains the same,
but the situations under which data are processed may change. It is, therefore,
important to understand the effect of mobility on data distribution and ACID
properties of transactions.

1. Data Categorization

e The data distribution in conventional distributed database systems can be done in
three ways : partitioned, partial replication, and full replication.

e The presence of processor mobility adds another dimension to conventional data
distribution. It introduces the concept of Location-Dependent Data (LDD).

Location-Dependent Data (LDD)

e It is a class of data where data values are tightly linked to specific geographical
location. There is 1 : 1 mapping between the data value set and the region it
serves.

e For example, city tax data value is functionally dependent on the city's tax policy.
It is possible that all cities may use the same city tax schema, but each city will
map to a unique instance of the schema.

e Some other example of LDD are pin code, telephone area code, etc. In contrast,
some classes of data have no association with any location-for example, Aadhar
Number, street names, rain fall, snow fall, etc.

e The value of SSN does not identify any specific location such as a street name.
The same street name may exist in Chennai or in Coimbatore or in Erode City.

e These are called Location-Independent Data, and the conventional data processing
approach interprets all data as location-independent data.

e Location dependent query gives rise to location-dependent query and
location-aware query.

¢ A location-dependent query needs LDD for computing the result. For example,
What is the distance from the airport to here ? is a location- dependent query
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because the value of the distance depends on the geographical location of the
mobile unit which initiated the query. If the coordinates of the location "here" is
not known, then the query cannot be processed".

In processing a location-dependent query, the necessary LDD and the geographical
location of the origin of the query must be known. This requires that the system
must map the location with the data to obtain correct LDD. A number of service
providers have location discovery facility which can be used to access LDD.

Location-aware query : This type of query includes reference to a particular
location either by name or by suitable geographical coordinates. For example,
What is the distance between Chennai and Erode city ? is a location-aware query
because it refers to locations Chennai city and Erode. The answer to this query or
any location aware query does not depend on the geographical location of the
query; as a result, the mobility does not affect its processing.

Location Dependent Data Distribution

A data region is a geographical region or a geographical cell, and every
geographical point of this region satisfies 1: 1 mapping with data.

It assumes Chennai City as a data region for GST tax. The entire data region is
enclosed in a cell. Every location of Chennai City satisfies 1 : 1 mapping between
GST value and the location.

The entire Chennai City database is partitioned into subdivisions identified by
various cell. All subdivisions map to the same city GST; as a result, all
subdivisions charge the same city GST tax.

If every subdivision maintains its own database, then at each subdivision a
database partition can be stored. A mobile unit which moves among subdivisions
will see the same one consistent value of a data item.

The distribution of LDD is dependent on geographical locations, its distribution is
defined as spatial distribution to distinguish it from the conventional distribution
which is called a temporal distribution. In spatial distribution and in temporal
distribution spatial replication and temporal replication, respectively; are used.

Spatial replication refers to copies of data objects which may have different
correct data values at any point in time. Each value is correct within a given
location area. One of these copies is called a spatial replica.

Temporal replication refers to copies of data objects all of which have only one
consistent data value at any point in time. One of these copies is called a temporal
replication.
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e The property of atomicity guarantees that partial results of a transaction do not
exist in the database. If a transaction fails to commit, then all its effects are
removed from the database. In a mobile system, conventional logging approach
does not work satisfactorily because a mobile unit gets connected and
disconnected to several servers when it is mobile.

e In a mobile database system the presence of location-dependent data defines two
types of consistency : spatial consistency and temporal consistency.

e Spatial consistency indicates that all data item values of a spatial replication are
associated with one and only one data region, and they satisfy consistency
constraints as defined by the region. Thus there is 1 : 1 mapping between data
value and the region it serves.

e Temporal consistency indicates that all data item values must satisfy a given set of
integrity constraints. A database is temporally consistent if all temporal replicas of
a data item have the same value.

e In mobile database systems the durability is regional as well as global. For spatial
replicas and temporal replicas; regional durability and global durability,
respectively are enforced.

m Mobile Transaction Models

e Collection of operations that form a single logical unit of work is called a
transaction. If it takes place in the mobile environment, it is called mobile
transaction.

e The characteristics of the mobile transactions is provided as follows :

1. The mobile transactions are long-lived transactions due to the mobility of both
data and users and due to the frequent disconnection.

2. The mobile transactions might have to split their computations into sets of
operations, some of which execute on MH and others on MSS.

3. A mobile transaction shares their states and partial results with other
transactions due to disconnection and mobility.

4. The mobile transactions require computations and communications to be
supported by Mobile Service Stations (MSS). As the MHs move from one cell
to another, the states of transaction, states of accessed data objects and the
location information also moves.

5. The mobile transactions should support and handle concurrency, recovery,
disconnections and mutual consistency of the replicated data objects.
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e The differences between mobile and distributed transaction management are
significant because their goals are different. In distributed transactions, the main
goal is maximizing availability while achieving ACID properties. In mobile
transactions, maximizing reliability while achieving some sort of consistency is the
main goal.

Design Issues of Mobile Transaction

1. Data consistency and concurrency control : In mobile environments, data could be
replicated on a number of servers throughout the network. The execution of a
mobile transaction could also be distributed and relocated amongst fixed hosts and
the mobile nodes. The non-deterministic life times of a mobile transaction and the
low bandwidth of communication links are other factors that affect concurrency
control and cache management.

2. Communication costs : Bandwidth limitations and high costs of the communication
links is one of the major constraints in mobile environments.

3. Scalability : As mobile computing grows to be more affordable and popular, the
number of mobile units handled by every base station could be large.

4. Relocation mechanisms and user profiles : Mobile agents are processes or set of
processes, that perform an activity on the fixed network on behalf of the mobile
unit. These agents will typically be a transaction activity which access several
databases, and report some results to the mobile node.

5. Infrastructure requirements : Assuming a wireless communication infrastructure to
be well in place, it is important to determine the additional resources required for
having a mobile transaction system in place.

Kangaroo Transaction Model

e Kangaroo transaction model captures both the data and moving behavior of
mobile transactions and it is defined as a general model where it can provide
mobile transaction processing in a heterogeneous, multi-database environment. The
model can deal with both short-lived and long-lived transactions.

e It is named so because in mobile environment hop transaction move one base
station to another.

e This model supports the split transaction to adapt the mobile environment. The
split-transaction operation is used to split a transaction into a set of independent
entities. It takes the read and write sets as the input and produces a split.

e The Data Access Agent (DAA) acts as a gateway between mobile nodes and the
source system. The DAA is assumed to be present in every base system and acts
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as a router for the data. In general, the DAA is a transaction manager for mobile
transactions.

e Fig. 4.4.1 shows Kangaroo transaction model.

GT6

Fig. 4.4.1 Kangaroo transaction model

e KT model consists of three layers : source system, data access agent and mobile
transaction.

e It consists of three layers, the innermost layer is the DBMS running on the source
system. The outermost layer has the mobile nodes which initiate mobile
transactions.

e The middle layer consists of a Data Access Agent (DAA). The Data Access Agent
acts as a gateway between mobile nodes and the source system. The DAA is
assumed to be present in every base system and acts as a router for the data. In
general, the DAA is a transaction manager for mobile transactions.

e Kangaroo transaction is a global transaction which is identified with the user who
has issued it by a unique ID. A Kangaroo Transaction (KT) consists of a set of
Joey transactions.

e A Joey Transactions (JT) is associated with the base station or the cell in which it
executes. When the mobile unit moves to a new cell, the JT in the previous cell is
split, and one of the JTs is moved to the current cell of the mobile unit.

e Each JT may consist of a set of local and global transaction. The model is built
upon the existing databases. The transactions are micro-managed by the individual
database transaction managers.

e The Joey transaction performs to require of a proxy transaction to approve of the
execution of the sub transaction of the Kangaroo transaction in the mobile cell.

e Joey Transactions (JT) : A Joey transaction consists of a set of global and local
transactions. Each JT should terminate in an abort, commit or split. A handoff of a
mobile node from one cell to another will result in a split of the JT associated with
it, if any. Each JT' is identified by a unique ID assigned to it on its creation.
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e Mobile transaction execution is coordinated by the base station with the mobile
host is currently assigned. When mobile host hops from one cell to another,
coordination of the mobile transaction moves to the new base station.

e Original transaction is split into Joey transactions. One JT at each base station.
Each BS coordinates the operations that are executed while the mobile host was in
its cell.

e Kangaroo model partially satisfy the atomicity but remaining ACID properties
such as consistency, isolation and durability are not supported.

Clustering Transaction Model

¢ Clustering model was proposed by Pitoura, this model accepts a fully distributed
system and is considered as an open nested transaction model.

e It is grounded on collection of related data together to form a cluster. Each
cluster is composed of reciprocally consistent data. The level of consistency
changes according to the calculation of the accessibility of network bandwidth
among clusters.

e The mobile transaction start on mobile host, this model divide the transaction into
two types :

1. Strict transaction, which access strict version of data object, and executed when
the hosts are strong connected.

2. Week transaction, it access only the weak version, and executed only when the
hosts are weakly connected or disconnected.

e The strict transaction execute the standard read and write (strict operations)
whereas the weak transaction execute the weak operation, and at the reconnect a
synchronization process executed on the database server lead the database to
global consistency.

e The database is divided into clusters. A cluster defines a set of mutually consistent
data. Bounded inconsistencies are allowed to exist between clusters. These
inconsistencies are finally reconciled by merging the clusters.

e The model is based on the open nested transaction model, extended for mobile
computing. A transaction submitted from a mobile host is composed of a set of
weak and strict transactions.

e Transaction proxies are used to mirror the transactions on individual machines as
they are relocated from one machine to another.
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o Clusters can be defined either statically or dynamically. A wide set of parameters
can be used for defining clusters. This could include the physical location of data,
data semantics, and user definitions.

e Consistency between clusters can be defined by an m-degree relation and the
clusters are said to be m-degree consistent. The m-degree relation can be used to
define the amount of deviation allowed between clusters.

EXXY Isolation-Only Transactions

This type of model was proposed by Satyanarayan and is used in coda file system.

e Coda is a distributed file system that uses file hoarding and concurrency control
for mobile clients which provides disconnected operations.

e Isolation only transaction covers read/write conflicts only within the service but it
can only take value or importance in write/write conflicts.

e Like clustering, transactions are arranged in two categories :
a) First class which doesn't hold any separate section file accesses
b) Second class which are carried out under disconnection

e First class transaction perform to act without delay after being executed, whereas
second class on one occasion goes to a pending state and waits for validation.

e When reconnection becomes possible second class transactions are made legally
valid according to the wanted consistency criteria. If validation is successful,
results are integrated a committed otherwise transactions entering the resolution
state.

Two-Tier Transaction Model

e This model is proposed by Gary and also called as base tentative model.

e The basic idea of two-tier transaction model is first to allow s the transactions to
run locally on MU which update local data, and at the time of reconnection all
transactions are re-executed at servers as base transactions.

e This model is grounded on a data replication scheme. For each object, there is a
master data copy and various replicated copy.

e Transactions are arranged in two categories : Base and Tentative.

e Base transaction function on the master copy whereas tentative transaction
retrieves the replicated copy.




image20.jpeg
e When the mobile host is abrupt, tentative transactions modify the replicated data
copy. When the mobile host reconnects, tentative transactions are converted to
Base transactions that are re-executed on the master copy.

e Tentative transactions topically commit on the replicated copies and the dedicated
result is produced for visible to other tentative transactions.

!m Multi Database Transaction Model

e This model is grounded on a framework to adopt as a belief on transaction
submission form mobile hosts in a multi database environment.

e Call for messages from a mobile host to its coordinating site is dealt
asynchronously allowing for the mobile host to unplug it.

e The coordinating node carry out the messages on behalf of the mobile unit and it
is possible to query the position of the global transaction from mobile hosts.

e In the aimed Message and Queuing Facility (MQF), for each mobile work station
there exists a message queue and a transaction queue.

e Called for, reference and information type messages such as, called for
connection/reconnection,  reference  for  connection/reconnection  mobile
workstation, expect message queue position can be used.

e To deal the transactions presented, a simple global transaction queuing mechanism
is suggested. This comes near in time is grounded on the finite state machine
concept.

e Set of possible state and transition can be distinctly determined between the
beginning and ending state of the global transaction. For the execution of this
mechanism five transaction sub-queues are used.

o These are input queue, allocate queue, active queue, suspend queue, output queue.
These are used to manage global transactions/sub transactions presented to local
site by the mobile workstations.

Pro-motion Transaction Model

e Pro-motion is mobile transaction processing system that support the disconnection
mode. It enhance the cashing mechanism used on mobile host to make possible
local transaction processing in consistence mode.

e Pro-motion transaction model uses the concepts of nested spilt transaction, it is
one example of open nesting, which relaxes the top-level atomicity restriction of
closed nested transactions where an open nested transaction allows its partial
results to be observed outside the transaction.
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* Mobile transactions are conceived as long and nested transactions where top level
transaction is executed at fixed hosts, and sub transactions are accomplished at
mobile hosts.

e The accomplished task of sub-transactions at mobile host is confirmed by the
concept of compact objects. Compacts are brought in as the introductory unit
caching and control.

e Compact structure is the duty of the compact manager at the data base server.
Compacts are handled by the compact agent which is like to cache management
daemon in coda file system, covered disconnection and handled storage on a
mobile host

¥ concurrency Control

e Concurrency control in a mobile database refers to mechanism which permits
multiple transactions to operate on the database simultaneously while ensuring
that the database appears consistent to each transaction.

e Most of concurrency control strategies are based on three mechanisms viz.,
locking, timestamps and optimistic concurrency control.

e Concurrency control deals with the issues involved in allowing simultaneous
accesses to shared data items. Atomicity, consistency, and isolation of transactions
are achieved in the database through concurrency control mechanisms.

e For increasing concurrency control, pessimistic concurrency control is one of the
method used. In this method the locking protocol assume that the data used by
one transaction may be needed by others transaction therefore it is better to lock
the data.

e In this method, locking protocol implements the serializability by using lock.
Transaction lock uses to prevent other transaction from access it is data.

e To optimize the pessimistic concurrency control it is better to use shared lock if
the transaction just need to read the data item and use excusive lock if the
transaction need to read/update the data item, all the lock used by the transaction
should not release until the transaction is commit.

e To enable the program use short duration of the lock the transaction designer may
divide the transaction into sub transactions that manage the locks independency of
parent transaction.

* Optimistic concurrency control, in this mechanism the data items are not locked
and can be updated by more than one mobile host at the same time.




image22.jpeg
e The transaction assumes that data will be accessed by the transaction is not
needed by other concurrent transaction, so the transaction doesn't need to use the
lock protocol.

e At the commit time the transaction chick if a conflict has occurred, if there are
conflict at commit time offending transaction is restarted, if no conflict all updates
of transactions are written to database and the transaction is committed.

e The optimistic concurrency control doesn't use the lock as all transaction has
access to all data until commit time, if the transaction is divided into
sub-transaction it is possible to increase concurrency as the space of the tie in
which conflict may occurs reduced.

e Short duration locks which are the locks that are released as soon as possible,
example data will not be locked across locations.

o This method is very useful in distributed systems, in which the transactions often
consist of a root transaction in a client location that manage serial sub-transaction
on one or more servers, each time the root transaction receive new information
from the user, it start new sub-transaction in the server each time until the
transaction is finished.

m Transaction Commit Protocols

e The commitment of mobile transaction can be affected by Mobile mobility and
other limitation of mobile environment.

e Common limitation are mobile battery power, disconnection from its base station,
disk space limitation, physical abuse, accident, and unpredictable handoff.

e There are special protocols used for commit mobile transaction to full fit the
inheritance limitation of mobile environment therefore, some commit protocol is
necessary for their termination.

e The commit protocols assume that the transaction request is sent to the base
station which acts as the coordinator. the mobile host and the database systems act
as the participants.

e The decision regarding the final commit, scheduling of transaction is done by the
base station to which the mobile host was registered when it initiated the
transaction request.

1. Pessimistic Commit Protocols

e In pessimistic commit protocols, a row is locked for execution of the transaction.
Once the transaction completes it is unlocked and can be acquired by the waiting
transaction which needs the shared resource.
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® The pessimistic commit protocols use locking of data items yet enhances
throughput.

e Algorithmic approach uses static time out mechanisms to reduce the starvation of
waiting process. The single lock manager approach uses the dynamic timer
adjustment strategy to increase the overall commit rate.

e However to reduce the rollback operations the concurrency control with reduced
rollbacks, uses pre-emptive approach of scheduling the transactions and the
strategy for concurrency control uses predictive approach for scheduling the
transaction execution.

e These approaches may be selected based on the business logic of the mobile
application.

2. Optimistic Commit Protocols

e In optimistic concurrency control strategy, the data items are not locked and can
be used by more than one mobile host at the same time.

e The transaction executes in two phases :

a. In the first phase the transaction is committed locally on mobile host using the
on-demand approach.

b. In the second phase the results are updated onto the fixed host.

e In on demand multicasting, the data fragment needed by mobile host for
executing the transactions is only requested from the mobile host and whenever
the data conflict occurs, the invalidation reports along with request for
re-execution of transactions is only sent to the mobile host using the shared data
item.

e In optimistic replication, shared data is replicated on mobile hosts and users are
allowed to continue their work while disconnected. Updates performed by fixed
host and later propagated to servers.

Multimedia Database

e Multimedia database (MMDB) is a collection of related for multimedia data. The
multimedia data include one or more primary media data types such as text,
images, graphic objects (including drawings, sketches and illustrations) animation
sequences, audio and video.

e Multimedia database systems are designed to efficiently store and manipulate
multimedia data.
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e The multimedia database systems are to be used when it is required to
administrate a huge amounts of multimedia data objects of different types of data
media (optical storage, video tapes, audio records, etc.) so that they can be used
(that is, efficiently accessed and searched) for as many applications as needed.

e The objects of multimedia data are : text, images, graphics, sound recordings,
video recordings, signals, etc., that are digitalized and stored.

e Requirements of multimedia DBMS

a. Persistence : Data objects can be saved and re-used by different transactions
and program invocations

b. Privacy : Access and authorization control

Integrity control : Ensures database consistency between transactions
d. Recovery : Failures of transactions should not affect the persistent data storage
e. Query support : Allows easy querying of multimedia data

e Multimedia database management system can be defined as a software system that
manages a collection of multimedia data and provides access to users to query
and retrieve multimedia objects.

e Generally, multimedia database contains text, image, animation, video, audio,
movie sound etc. but, all data are stored in the database in binary form.

Multimedia Database Content

e Multimedia database generally holds the following multimedia components like
text, graphics, animation, sounds, video etc.

1. Text : In multimedia applications, text is being used. Reason is that a longer
text reading is difficult by the smaller screen resolution. At the same time,
when a piece of information fails to communicate to others using other
multimedia elements, text is mandatory. Text should be used only such cases
where it able to eliminate potential information ambiguity.

2. Speech : Speech is continuous concept.

3. Graphics : It is a very powerful multimedia component. The real strength of
graphics is to maintain context. Graphics are discrete concepts. The user
himself determines viewing moments and duration. In this way, graphics are
very suitable for individual studying and analyzing of connections. The
combination with text is good because both are discrete representations.
Graphics approve more interpretation than the image and can be used better
for the support of mental model.
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4. Image : The image is very much related by its photorealistic representation to the
concrete contents. Users mood can be influenced by images. In this case, the
combination of image with sound will be very much effective.

5. Animation : Animation is also a component in multimedia database. It can be
defined as the change in the characteristics of an object over a period of time.
Animation files require more storage space than graphic files involving single
image.

6. Sound : Sound as music or speech has a power to invoke emotions.

7. Video : Video is the most powerful of all the multimedia components. It helps to
portray the real world events.

Types

e Multimedia database are two types : linked and embedded multimedia database

Linked Multimedia Databases

e Multimedia database can be organized as a database of metadata. This metadata
links to the actual data such as graphic, image, animation, audio, sound etc.

e These data may store on Hard Disc, CD-ROM, DVD or Online. In this database,
multimedia elements are organized as image, audio/ MP3, video etc.

e In this multimedia database system, all data may be stored either on off-line i.e.
CD-ROM, Hard Disc, DVD etc. or on Online. One great advantage of this type of
database is that the size of database will be small due to the reason that
multimedia elements are not embedded in the database, but only linked to it.

Embedded multimedia database

e Embedded Multimedia Database implies that the database itself contains the
multimedia objects as in the binary form in the database.

e The main advantage of such kind of database is that retrieval of data will be faster
because of the reduced data access time. However, the size of the database will be
very large.

m Information Retrieval

¢ Information Retrieval (IR) is about the process of providing answers to client's
information needs. It is thus concerned with the collection, representation, storage,
organization, accessing, manipulation and display, of the information items
necessary to satisfying those needs.
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e Definition : Information Retrieval (IR) is finding material (usually documents) of
an unstructured nature (usually text) that satisfies an information need from
within large collections.

e There is a huge quantity of text, audio, video and other documents available on
the Internet, on about any subject. Users need to be able to find relevant
information to satisfy their particular information needs.

e There are two ways of searching for information : To use a search engines or to
browse directories organized by categories.

e IR is the task of representing, storing, organizing, and offering access to
information items. IR is different from data retrieval, which is about finding
precise data in databases with a given structure.

e In IR systems, the information is not structured. It is contained in free form in text
(web pages or other documents) or in multimedia content.

e The first IR systems implemented in 1970's were designed to work with small
collections of text. Some of these techniques are now used in search engines.

e The information retrieval techniques focusing on the challenges faced by search
engine.
1. One particular challenge is the large scale, given by the huge number of
web-pages available on the Internet.

2. The ambiguity of the natural language (English or other languages) that makes
it difficult to have perfect matches between documents and user queries.

¢ Information retrieval is never an easy task. The problem with IR is that document
representation, either by index terms or texts cannot satisfy user need
representation, which is dynamic and complicated.

e Traditional IR systems are designed to support only one type of
information-seeking strategy that users engage in : Query formulation.

Data Retrieval and Information Retrieval

® An information retrieval system is software that has the features and functions
required to manipulate "information” items versus a DBMS that is optimized to
handle "structured" data.

e Information Retrieval and Data Retrieval (DR) are often viewed as two mutually
exclusive means to perform different tasks, IR being used for finding relevant
documents among a collection of unstructured/semi-structured documents.

e Data retrieval being used for finding exact matches using stringent queries on
structured data, often in a Relational Database Management System (RDBMS).
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IR is used for assessing human interests, i.e., IR selects and ranks documents
based on the likelihood of relevance to the user's needs. DR is different; answers
to users' queries are exact matches which do not impose any ranking.

Data retrieval involves the selection of a fixed set of data based on a well-defined
query. Information retrieval involves the retrieval of documents of natural
language.

IR systems don't support transactional updates whereas database systems support
structured data, with schemas that define the data organization. IR systems deal
with some querying issues not generally addressed by database systems and
approximate searching by keywords.

IR System Block Diagram

An information retrieval system is an information system, which is used to store
items of information that need to be processed, searched, retrieved and
disseminated to various user populations.

Information retrieval is the process of searching some collection of documents, in
order to identify those documents which deal with a particular subject. Any
system that is designed to facilitate this literature searching may legitimately be
called an information retrieval system.

Conceptually, IR is the study of finding needed information. It helps users to find
information that matches their information needs. Historically, IR is about
document retrieval, emphasizing document as the basic unit.

Information retrieval locates relevant documents, on the basis of user input such
as keywords or example documents, for example : find documents containing the
words "database systems".

Fig. 4.8.1 shows information retrieval system block diagram. It consists of three
components : input, processor and output.
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Fig. 4.8.1 IR block diagram
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a) Input : Store only a representation of the document or query which means that
the text of a document is lost once it has been processed for the purpose of
generating its representation.

b) A document representative could be a list of extracted words considered to be
significant.

¢) Processor : Involve in performing actual retrieval function, executing the search
strategy in response to a query.

d) Feedback : Improving the subsequent run after sample retrieval.
e) Output : A set of document numbers.

Information retrieval locates relevant documents, on the basis of user input such
as keywords or example documents.

The computer-based retrieval systems store only a representation of the document
or query which means that the text of a document is lost once it has been
processed for the purpose of generating its representation.

The process may involve structuring the information, such as classifying it. It will
also involve performing the actual retrieval function that is executing the search
strategy in response to a query.

Text document is the output of information retrieval system. Web search engines
are the most familiar example of IR systems.

m Data Warehousing

A data warehouse is a subject-oriented, integrated, time-variant and non-volatile
collection of data in support of management's decision making process. A data
warehouse stores historical data for purposes of decision support.

A database is an application-oriented collection of data that is organized,
structured, coherent, with minimum and controlled redundancy, which may be
accessed by several users in due time.

Data warehousing provides architectures and tools for business executives to
systematically organize, understand and use their data to make strategic decisions.

A data warehouse is a subject-oriented collection of data that is integrated,
time-variant, non-volatile, which may be used to support the decision-making
process.

Data warehouses are databases that store and maintain analytical data separately
from transaction-oriented databases for the purpose of decision support.
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e Data organization in data warehouses is based on areas of interest, on the major
subjects of the organization : customers, products, activities etc. Databases organize
data based on enterprise applications resulted from its functions.

e The main objective of a data warehouse is to support the decision-making system,
focusing on the subjects of the organization. The objective of a database is to
support the operational system and information is organized on applications and
processes.

Characteristics :

1. Subject oriented : Data are organized based on how the users refer to them. A
data warehouse can be used to analyze a particular subject area. For example,
"sales" can be a particular subject.

2. Integrated : All inconsistencies regarding naming convention and value
representations are removed. For example, source A and source B may have
different ways of identifying a product, but in a data warehouse, there will be only
a single way of identifying a product.

3. Nonvolatile : Data are stored in read-only format and do not change over time.
Typical activities such as deletes, inserts and changes that are performed in an
operational application environment are completely nonexistent in a DW
environment.

4. Time variant : Data are not current but normally time series.

PEXN oLAP

e On-Line Transaction Processing (OLAP) designates a category of applications and
technologies that allow the collection, storage, manipulation and reproduction of
multidimensional data, with the goal of analysis.

e OLAP allows users to analyze database information from multiple database
systems at one time.

e OLAP data is stored in multidimensional databases. OLAP processing is often
used for data mining.

e OLAP products are typically designed for multiple-user environments, with the
cost of the software based on the number of users.

e An OLAP cube is a data structure that allows fast analysis of data. The
arrangement of data into cubes overcomes a limitation of relational databases.

e It consists of numeric facts called measures which are categorized by dimensions.
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e The OLAP cube consists of numeric facts called measures which are categorized
by dimensions.

e OLAP query processing is as follows :
1. Determine which operations should be performed on the available cuboids.

e This involves transforming any selection, projection, roll-up and drill-down
operations specified in the query into corresponding SQL and/or OLAP
operations.

e For example, slicing and dicing a data cube may correspond to selection and/or
projection operations on a materialized cuboid.
2. Determine to which materialized cuboid(s) the relevant operations should be
applied.
e This involves identifying all of the materialized cuboids that may potentially be
used to answer the query, pruning the above set using knowledge of "dominance"

relationships among the cuboids, estimating the costs of using the remaining
materialized cuboids and selecting the cuboid with the least cost.

e Types of OLAP :
1. Multidimensional OLAP (MOLAP) 2. Relational OLAP (ROLAP)
3. Hybrid OLAP (HOLAP)

Multidimensional OLAP (MOLAP):
e MOLAP is the 'classic’' form of OLAP and is sometimes referred to as just OLAP.

e MOLAP stores this data in an optimized multi-dimensional array storage, rather
than in a relational database. Therefore it requires the pre-computation and
storage of information in the cube - the operation known as processing.

e MOLAP tools generally utilize a pre-calculated data set referred to as a data cube.
e The data cube contains all the possible answers to a given range of questions.
e MOLAP tools have a very fast response time and the ability to quickly write back
data into the data set.
Relational OLAP (ROLAP)

e ROLAP is a kind of online analytical processing (OLAP) that analyzes data using
multidimensional data models.

® ROLAP can handle large volumes of data.
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e Although its use of a relational database means that it requires more processing
time, it can be accessed by any SQL tool, and it does not have to be a tool
specifically for OLAPs.

e Compared to MOLAP, ROLAP tools are much better at controlling non-aggregated
facts such as textual descriptions.

Hybrid OLAP (HOLAP) :

e There is no clear agreement across the industry as to what constitutes Hybrid
OLAP, except that a database will divide data between relational and specialized
storage.

e For example, HOLAP database will use relational tables to hold the larger
quantities of detailed data and use specialized storage for at least some aspects of
the smaller quantities of more-aggregate or less-detailed data.

e HOLAP addresses the shortcomings of MOLAP and ROLAP by combining the
capabilities of both approaches.

e HOLAP tools can utilize both pre-calculated cubes and relational data sources.

Differentiate between ROLAP, MOLAP and HOLAP

Parameters ROLAP MOLAP HOLAP
Implementation An implementation An implementation An implementation
based on relational based on using both relational
DBMSs multidimensional and multidimensional
DBMSs techniques
Advantages o It can handle large © Excellent performance e HOLAP tools can
amounts of data  Can perform complex utilize both
« Can leverage calculations pre-calculated cubes
functionalities inherent and relational data
in the relational o tes
database
Disadvantages  Performance can be * Limited in the amount  HOLAP supports
slow of data it can handle disadvantages of
o Limited by SQL * Requires additional MOLAP
functionalities investment

Data Mining

e Data mining refers to extracting or mining knowledge from large amounts of data.
It is a process of discovering interesting patterns or Knowledge from a large
amount of data stored either in databases, data warehouses, or other information
repositories.
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e It is the computational process of discovering patterns in large data sets involving
methods at the intersection of artificial intelligence, machine learning, statistics,
and database systems.

e Fig. 4.10.1 shows typical architecture of data mining system.
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Fig. 4.10.1 Typical architecture of data mining system

e Components of data mining system are data source, data warehouse server, data

mining engine, pattern evaluation module, graphical user interface and knowledge
base.

e Database, data warehouse, WWW, or other information repository : This is one or
a set of databases, data warehouses, spreadsheets, or other kinds of information
repositories. Data cleaning and data integration techniques may be performed on
the data.

e Database or data warehouse server : The database or data warehouse server is
responsible for fetching the relevant data, based on the user's data mining request.

e The knowledge base is helpful in the whole data mining process. It might be
useful for guiding the search or evaluating the interestingness of the result
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patterns. The knowledge base might even contain user beliefs and data from user
experiences that can be useful in the process of data mining.

The data mining engine is the core component of any data mining system. It
consists of a number of modules for performing data mining tasks including
association, classification, ~characterization, clustering, prediction, time-series
analysis etc.

The pattern evaluation module is mainly responsible for the measure of
interestingness of the pattern by using a threshold value. It interacts with the data
mining engine to focus the search towards interesting patterns.

The graphical user interface module communicates between the user and the data
mining system. This module helps the user use the system easily and efficiently
without knowing the real complexity behind the process.

When the user specifies a query or a task, this module interacts with the data
mining system and displays the result in an easily understandable manner.

AW Function of Data Mining

Different functions of data mining are characterization, association and
correlation analysis, classification, prediction, clustering analysis and evolution
analysis.

1. Characterization is a summarization of the general characteristics or features of
a target class of data. For example, the characteristics of students can be
produced, generating a profile of all the University first year computing
engineering students.

2. Association is the discovery of association rules showing attribute-value
conditions that occur frequently together in a given set of data.

o

Classification differs from prediction in that the former constructs a set of
models that describe and distinguish data classes, whereas the latter builds a
model to predict some missing or unavailable, and often numerical, data
values.

4. Clustering can also facilitate taxonomy formation, that is, the organization of
observations into a hierarchy of classes that group similar events together.

@

Data evolution analysis describes and models regularities for objects whose
behavior changes over time. Although this may include characterization,
discrimination, association, classification, or clustering of time-related data,
distinct features of such an analysis include time-series data analysis, sequence
or periodicity pattern matching.
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Predictive and Descriptive Model of Data Mining

1. Predictive model :

Predictive : A set of techniques that analyze current and historical data to
determine what is most likely to (not) happen.

It provides organizations with actionable insights based on data. It provides an
estimation regarding the likelihood of a future outcome.

To do this, a variety of techniques are used, such as machine learning, data
mining, modeling and game theory.

Predictive modeling can, for example, help to identify any risks or opportunities in
the future.

Predictive analytics can be used in all departments, from predicting customer
behaviour in sales and marketing, to forecasting demand for operations or
determining risk profiles for finance.

A very well-known application of predictive analytics is credit scoring used by
financial services to determine the likelihood of customers making future credit
payments on time. Determining such a risk profile requires a vast amount of data,
including pubic and social data.

Historical and transactional data are used to identify patterns, and statistical
models and algorithms are used to capture relationships in various datasets.

Predictive analytics has taken off in the big data era, and there are many tools
available for organisations to predict future outcomes.

2. Descriptive analysis :

Descriptive analytics, the conventional form of business intelligence and data
analysis, seeks to provide a depiction or "summary view" of facts and figures in
an understandable format, to either inform or prepare data for further analysis.

It uses two primary techniques, namely data aggregation and data mining to
report past events.

It presents past data in an easily digestible format for the benefit of a wide
business audience.

Descriptive : A set of techniques for reviewing and examining the data set(s) to
understand the data and analyze business performance.

Descriptive analytics helps organisations understand what happened in the past. It
help to understand the relationship between customers and products and the
objective is to gain an understanding of what approach to take in the future :
Learn from past behaviour to influence future outcomes.
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e Example of descriptive analytics are company reports that simply provide a

historic review of an organization's operations, sales, financials, customers and
stakeholders.

e Descriptive analytics helps to describe and present data in a format which can be

casily understood by a wide variety of business readers.

Data Mining Task Primitives

e Data mining query is used for specifying data mining task, which is input to the
data mining system. Data mining query is defined in terms of data mining task

primitives.

e User can communicate with the data mining system using these primitive. Data

mining primitives specify the following :

1;

The set of task-relevant data to be mined : This is related to the portion of
database or set of data in which the user is interested.

The kind of knowledge to be mined : This is related to the function of data
mining to be performed like characterization, discrimination, association or
correlation analysis, classification, prediction, clustering etc.

Background knowledge to be used in the discovery process : This knowledge
about the domain to be mined is useful for guiding the knowledge discovery
process and for evaluating the patterns found.

The interestingness measures and thresholds for pattern evaluation : They may
be used to guide the mining process or, after discovery, to evaluate the
discovered patterns.

The expected representation for visualizing the discovered patterns : This refers
to the form in which discovered patterns are to be displayed, which may

include rules, tables, charts, graphs, decision trees, and cubes.

Data mining task primitives Parameters

Task-relevant data ¢ Database or data warehouse name

o Database tables or data warehouse cubes
* Conditions for data selection
* Relevant attributes or dimensions

e Data grouping criteria

Knowledge type to be mined o Characterization

o Discrimination
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Association/correlation

Classification/prediction
Clustering
Background knowledge Concept hierarchies

User beliefs about relationships in the data

Pattern interestingness measures Simplicity
Certainty (e.g., confidence)
Utility (e.g., support)

Novelty

Visualization of discovered patterns s Rules, tables, reports, charts, graphs, decision trees and
cubes

Drill-down and roll-up

Text Mining

e Text mining (also referred to as text analytics) is an artificial intelligence
technology that uses Natural Language Processing (NLP) to transform the free
(unstructured) text in documents and databases into normalized, structured data
suitable for analysis or to drive Machine Learning (ML) algorithms.

e Text mining is also known as text data mining. The purpose is too unstructured
information, extract meaningful numeric indices from the text. Thus, make the
information contained in the text accessible to the various algorithms.

e Information can extract to derive summaries contained in the documents. Hence,
you can analyze words, clusters of words used in documents. In the most general
terms, text mining will "turn text into numbers". Such as predictive data mining
projects, the application of unsupervised learning methods.

Area of text mining :

1. Information extraction : The automatic extraction of structured data such as
entities, entities relationships and attributes describing entities from an
unstructured source is called information extraction.

2. Natural language processing : NLP stands for Natural Language Processing.
Computer software can understand human language as same as it is spoken. NLP
is primarily a component of Al The development of the NLP application is
difficult because computers generally expect humans to "Speak” to them in a
programming language that is accurate, clear, and exceptionally structured. Human
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speech is usually not authentic so that it can depend on many complex variables,
including slang, social context, and regional dialects.

3. Data mining : Data mining refers to the extraction of useful data, hidden patterns
from large data sets. Data mining tools can predict behaviors and future trends
that allow businesses to make a better data-driven decision. Data mining tools can
be used to resolve many business problems that have traditionally been too
time-consuming,

4. Information retrieval : Information retrieval deals with retrieving useful data from
data that is stored in our systems. Alternately, as an analogy, we can view search
engines that happen on websites such as e-commerce sites or any other sites as
part of information retrieval.

Two Marks Questions with Answers

Q.1  Define information retrieval.

Ans. : Information Retrieval (IR) is finding material(usually documents) of an
unstructured nature (usually text) that satisfies an information need from within large
collections (usually stored on computers)

Q.2  What is data warehouse ?

Ans. : Data warehousing is the process of constructing and using a data warehouse. A
data warehouse is constructed by integrating data from multiple heterogeneous sources
that support analytical reporting, structured and/or ad hoc queries and decision
making. Data warehousing involves data cleaning, data integration, and data
consolidations.

Q.3  What is data warehouse modeling ?

Ans.: A data model is a graphical view of data created for analysis and design
purposes. Data modeling includes designing data warehouse databases in detail, it
follows principles and patterns established in architecture for data warehousing and
business intelligence.

Q.4  What is spatial replication ?

Ans. : Spatial replication refers to copies of data objects which may have different
correct data values at any point in time. Each value is correct within a given location
area. One of these copies is called a spatial replica.

Q.5 What is temporal replication ?

Ans. : Temporal replication refers to copies of data objects all of which have only one
consistent data value at any point in time. One of these copies is called a temporal
replication.
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Q.6 List some types of multimedia data.
Ans. : Text, graphics, animations, video, audio.
Q.7  What are the requirements of Multimedia DBMS ?

Ans. : Requirements are persistence, privacy, integrity control, recovery and query
support.

Q.8 What are the types of data warehouse ?

Ans. : i) Enterprise-wide data warehouse - For huge projects with large investment and
resources.

ii) Virtual data warehouse - Provide views of operational databases materialized
for efficient access.

iii) Data mart - Data from any organization or department.
Q.9  What is Online Analytical Processing ?

Ans. : OLAP is a category of software that allows users to analyze information from
multiple database systems at the same time. It is a technology that enables analysts to
extract and view business data from different points of view.

Q.10 List three basic operations of OLAP.
Ans. : Three basic operations are roll-up (consolidation), drill-down, slicing and dicing.
Q.11 Define OLAP cube.

Ans. : The OLAP cube is a data structure optimized for very quick data analysis. The
OLAP Cube consists of numeric facts called measures which are categorized by
dimensions. OLAP Cube is also called the hypercube.

Q.12 Why run OLAP queries over data warehouse ?

Ans. : » Warehouse collects and combines data from multiple sources. Warehouse may
organize the data in certain formats to support OLAP queries.

e OLAP queries are complex and touch large amounts of data. They may lock the
database for long periods of time. They negatively affects all other OLTP
transactions.

Q.13 What are the differences between relational databases and data warehouse ?

Ans. : e Relational databases support insertions and updates, while data warehouse
support extraction, processing, analysis and decision-making.

¢ Relational database data may be distributed, while data warehouse is integrated
data from multiple sources.

Q.14 What is text mining ?
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Ans. : Text mining (also referred to as text analytics) is an artificial intelligence
technology that uses Natural Language Processing (NLP) to transform the free
(unstructured) text in documents and databases into normalized, structured data
suitable for analysis or to drive Machine Learning (ML) algorithms,

Q.15 Explain Kangaroo transaction model.

Ans. : Kangaroo transaction model captures both the data and moving behavior of
mobile transactions and it is defined as a general model where it can provide mobile
transaction processing in a heterogeneous, multi-database environment. The model can
deal with both short-lived and long-lived transactions.

Q.16 What is handoff management ?

Ans.: When an MS migrates out of its current BS into the footprint of another, a
procedure is performed to maintain service continuity, known as handoff management.

Q.17 What is location management ?

Ans. : An agent in the home network, called home agent, keeps track of the current
location of the MS. The procedure to keep track of the user's current location is
referred to as location management.

Q.18 Define hard handoff.

Ans. : In hard handoff a mobile station communicates with one base station at a time.
So, when it moves out from one base station to another, first it breaks connection with
the existing one before establishing connection with a new base station.

Q.19 What is soft handoff ?

Ans. : In soft handoff a mobile station can communicate with two base stations
simultaneously.

Q.20 Define paging.

Ans. : The Mobile Identification Number (MIN) is then broadcast over all the forward
control channels throughout the cellular system. It is known as paging.

Q.21 Define cell.

Ans. : Each cellular base station is allocated a group of radio channels within a small
geographic area called a cell.

QaQa
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Mobile Phone and Mobile Station

® Mobile phone uses following components :

1. Digital signal processor : It is generally rated as having 40 MIPS (millions of
instructions per second) to conduct calculations of signal manipulation at high
speed. This chip deals with both compression and decompression of the
signals.

2. Microprocessor : It performs command and control signaling with the base
station, and coordinates the rest of the functions on the board.

3. Flash memory and ROM chips of the mobile phone act as a storage location for
the phone. The power and radio frequency sections of the phone, phone
recharging and power management etc. are controlled by this chip.

4. SIM card (Subscriber Identification Module (SIM)) is a type of smart card

used in mobile phone. The SIM is a detachable smart card containing the user's
subscription information and phone book.

e Mobile phones have special codes associated with them. These include :

a. Electronic Serial Number (ESN) : It is unique 32-bit number programmed in
the phone.

b. Mobile Identification Number (MIN) : It is 10 digit number derived from the
phone's number.

c. System Identification Code (SID) : It is unique 5 digit number that is assigned
to each carrier by the FCC.

e ESN is a permanent part of the phone while MIN and SID codes are programmed
in the phone when a service plan is selected and activated.

e A Mobile Station (MS) is equipment within the network that is used in
applications involving motion. It can be a hand-held device or any kind of device
installed in a mobile vehicle like a car, bus, boat, or airplane.

e Each MS has a unique International Mobile station Equipment Identity (IMEI)
number. The IMEI is often used for preventing a stolen cell phone from accessing
the GSM network. It isn't used, however, for identifying the subscriber.

e Each MS requires a Subscriber Identification Module (SIM), which stores a unique
International Mobile Subscriber Identity (IMSI). The MS can be locked or unlocked
to a SIM provided by the operator.

e Equipment Identity Register (EIR) contains a list of all valid mobiles.
Authentication Center (AuC) stores the secret keys of all SIM cards. Each handset
has a International Mobile Equipment Identity (IMEI) number.




