
Data Analytics Lab Manual

Laboratory Manual

2023-24

Sub:- Big Data and DataAnalytics

B.Tech Final Year(CSE)
Prepared By

Prof.Thorat N.A.

G.K. Gujar Memorial Charitable Trustos,

Dr.Ashok Gujar Technical Institute's
Dr. Daulatrao Aher College of Engineering, Karad.

Vidyanagar Ext, Banawadi, Tal. Karad 4L5124, Dist. Satara, Maharashtra INDIA

Prepared By:- Prof. Thorat N.A.
Approved By:

Head of Deparlment

AGTI's DACOE Karad Page 1

r!-1



Data Analytics Lab Manual

Studerit ResPons ibilities

1. In the very beginning of the laboratory work, the student has to do programming

.individually.Forthisreason,regularattendanceisstrictlyrequired'

2. Every laboratory session is divided into two parts' In the first part' the instructor will be

lecturing on the test objective, procedure and data collection' In the Second part' the

students, organized in groups (individual student), are required to do the programming.

In order to perform the experiment within the assigned period' and to gain the miximum

benefit from the experiment, the students must famtkartze themselves with the purpose'

objective, and procedure of the experiment.before coming to the laboratory. Relevant

. lecture notes and laboratory manual should be'srudied carefully and thoroughly'

3. At the end of the experiment, every student should submit the written algorithm &

. ,pro$ams & testes result for approval by the instructor'

4. 
'It 

should be understood that laboratory faciiities and equipment's (Hardware'&

Softwale) are provided to enhance the leaming process'

5' The equipment,s mustbe properly cared after evely laboratory session' Also, students

should always take precautions to avoid any possible hazards' Students must follow

Iaboratory regulations provided at the end of this section'

a
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Department of Computer Science & Engineering

EXPERIMENT LIST

Department: Computer Science and Engineerfug

Class:-Final Year@.Tech)

Subject:-Big Data and Analytics

In charge

Prof"Thorat N"A.

Academic Y ear : -2023-24

Semester:- VIII

Semester Duration:-6 months

}IOD

Prof.Kakade S.P

Exp No. Experiment Name

1 Installation of Hadoop and R.

2 Building Iladoop MapReduce application for counting frequency of word/phrase in simple text file.

3 Study of Hadoop YARN Administration command and User commands.

4 Study of Hadoop Hive DDL commands, Iike create database, Viewing database, Dropping database,

Altering database, creating tables, Dropping and altering tables.

5 Study of Iladoop Ilive DML commands like Insert, Delete, Update, Data Retrieval queries and Join-

inner and outer. *

6 Working with operations in Pig-FOREACII,ASSERT, FILTER, GROUP, ORDERBY, DISTINCT,

JOIN, LIMIT, SAMPLE, SPLIT, FLATIEN.

7 Study of R-declaring variables, expressions, functions and executing R-script.

8 Working with R with data sets-create, read, write and R Tables-create, read, write.

9 Manipulating and processing data in R-merging datasets, sorting data, putting data into shape,

managing data using matrices, managing data using data frames.

10 Installation and configuration of Apache Spark on Local Machine.

AGTI's DACOE Karad Page 3



Data Anal Lab Manual

Experiment 1

Aim: In'stallation of Hadoop and R.

Basics of Iladoop:

I{adoop is an open-source tiamework that allows to'store ancl process big data in a drstribr-rted environment

across clusters of cornputers using simple programming rnodels. It is designed to scale up fiom single servers

to rhousands of rnachines, each offering local iomputation and stoiage.

Hadoop Environment:

Hadoop framework includes fbllowing fbur modules:

. I1adoop Common: These are Java libraries and utilities required by other Llacloop modules. ll]ese

libraries provides filesystem and OS level abstractions and contains the necessarv Java files and

scripts required to star1 I{adoop.

. . lladoop YARN: fhis is a framework for job sc'hedulng and cluster l'esollrce managemcnt.

. Hadoop Distri5uted File System (fIDFSrNr): A distributed file system that provides high-

. throttghput access to application data.

.. [Iadoop MapRcduce: This is YARN-based system for parallel processing of large data sets'

H:idoop framework.
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Since 2012, the term "Hadoop" often refers not just to the base modttles mentioned above but aiso to thr

collection of additional software packages that can be instalied on top of or alongside'Iladoop' :suclr as

Apaclie Pig, Apache Hive, Apache HBase, Apache Spark etc.

MapRcduce

Fladoop MapReduce is a software framework for easily writing applications which process big amounts of

data in-paral.lel on large clusters (thousands of nodes)'of commodity hardware in a reliable, fault-toierant

ffJLL Mapli.educe actually refers ro rhe foltowing two different tasks thut I{adoop pro€lrams perform:

. . The Map Task: This is the first task, which takes input clata and con\/erts it into a set of datm. where

individual elements are broken down into tupies (key/value pirirs)'
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. The Rcduce Task: 'fhis task takes the olltpllt from a map task as input and cornbines those cidta

tuples into a smiiller set of tuples. The reduce task is always perforrned after the rnap task.

Typically both the input and the output are stored in'a file-system. the framework takes care of scheclulins
' tasl<s, rronitoring them and re-execlttes the fhiled tasks.

'l1"re MapReduce tt"amework consists of a single rnaster JobTrackcr and one slave T'askTracker per cluster-
qode. The master is responsible for resottrce management, trackitrg resollrce consumptic'rn/av;rilability and
'scheduling 

the jobs component tasks on the slaves, monitoring them and re-executing the failed tasks. 'l.he

slaves TaskTracker execute the tasks as directed by the master and provide task-status information to the

master periodically

lhe Job'I'racker is a single point of failure for the I{adoop Mapl{educe service which means il JobTracker
goes down, ali running jobs are halted.

Fladoop Distributcd Filc System

IJacloop can work directly with any mountable distribLttecl file system such as I-ocal IrS. [{FT? FS. S3 lrS.

and others,'but the most comlrlon file system used by Hadoop is the Fladoop Distlibuted Irile Systelt
(HDFS).

The Hadoop Distributecl File System (HDFS) is based on the Google Ijile Sysrem (GIrS) and proyides a

distributed file system that is designed to run on 1ar-8e cllrsters (thoLrsands of computers) of srnall contputel.

machines in a reliable. fault-tolerant manner

IIDFS Llses a mastet/slave architecture where master consists of ii single NameNode that manages the file
system metadata and one or more slave DataNodcs that stot'e the actual data.

A file in an HDFS namespace is split into several blocks and those blocks are stored in a set of DataNories.
The NameNode determines the mapping of blocks to the DataNodes. The DataNodes takes care of read a,d
write operation with the file system. They also take care of block creation. cieletiol and replication based o6

iiistruction given by NarneNode

Advantages of I{adoop

. Iladoop frzLmework allows the nser to qLrickly rvrite and tesLdistribr,rted systems. It is elficient, antJ it
automatic distributes the data and wotk acloss the nilcitines ancl in turn. utilizes the lpclerlyine
parallelisn-r of the CPU cores.

. l-Iadoop does not rely on hardware to provide fauit-tolerance and high availability (t TFIA), rarher
I{adoop library itself has been designed to detect and handle failr-rres at the application layer.

' Servers can be added or removed from the cluster dynamically and I-Iadoop rontinues to operdte
withotrl irrternrption.

. . Anotllel big rrdvantage of I-ladoop is that aprr:t l,'orn being open \ol1'ce. il ir r-.trlnprrtible on lll tlrc
platfblrns since it is Java bused.

I{DFS architecture:

I-ladoop File System was developed using distributed file system design. It is rtrn on cgprngclity hardwar.e.

Unlike other distributed systems, HDFS is highly faulttolerant and designecl using low-cost hzrrdware.

FIDITS holds very large amount of data and provides easier access. Tb store such hgge Cata. the files are
stored across multiple machines. These files are stored in redundant fashion to rescue the system fr6ur
possible data losses in case of failure. HDFS also makes applications available to par.allel pr.ocessi,g.
IIDI'S ,\rchilccturc:

Given below is the architectlu'e of a Fladoop trile System.
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HDFS follows the master-slave architecture and it has the following elements.

.Namenodc

The narnenode is the commodity hardware that contains the GNU/Li,nux operating system and the namenode

software. It is a software that can be run on commodity hardware. lhe system having the namenode acts as

the master server and it does the fbllowing tasks:

. Manages the file system namespace.

. It also execlltes file system operations such as renaming, closing, and opening files and directories.

Datanode

The datanode is a commodity hardware having the GNU/Linux operating systeril and datanode software. For

every node (Commodity hardware/System) in a ciuster, there will be a datanode. These nodes manage the

data stora-ee of their system.

Datanodes pertbnn read-write operations on the file systerns, as per client request.

. They also pedorm operations such as block creation, deletion, and replication according to the

instructions of the namenode. l

.Block
Generally the user data is stored in the files of IIDFS. The file in a file system will be divided into one or

more segments and/or stored in inclividual clata nodes. These frle segrnents are called as blocks. ln other

words, the minimum amount of data that HDFS can read or write is called a Block. The defar-rlt block size is

64M8, but it can be increased as per the need to change in HDFS configuration.

R programming languagc:
R is a p,rogramming language and software enviLonment for statistical analysis, graphics representation and

reporting. R was created by Ross Ihaka and Robert'Gentleman at the University of Auckland, New Zeaiand,

and iS curently developed by the R Development Core Team.

The core of R is an interpreted computer language which allows branching and Iooping as well as modular

programming using functions. R allows integt'ation with the procedlrres written in the C, C++, .Net, Python

or FORTRAN languages for efficiency.

l{ is freely available under the GNU General Public License, and pre-compiled binary velsions arc provrded

for various operating systems like Linux, Windows and'Mac.

R is free software distributed under a GNU-style copy left, and an otficial part of the GNU plojcct

called GNU S.

I
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Evolution of R

l{ was initially rvritten by Ross Ihaka and Robert Gentleman at the Departrnent of Statistics of the

University of Auckland in Auckland, New Zealand. R made itS first appearance in 1993.

. A large group of individuals has contributed to Il by sending cocle and bug reporls

. Since mid'1997 there has been a core group (the "lt Core 'l'eani") who car-r modily the R source cocle

arch ive.

Features of R

.As stated earlier, R is a programming language and software environment fol statistical analysis. graphics

representation and reporling. The following are the important fbatures of R -
. R is a weil-developed. simple and eff'ective programming language which inclr-rdes conditionals.

loops, user defined recursive functions and input and output facilities.
. r ' R has an effective data handling and storage tacility,

. 11 provides a suite of operators for calculations on arrays, iists, rrectors and ntatriccs.

' l{ provides a iarge, coherent and integriited collection of tools for clarta analysis.

' lt provldes graphical facilities tbr data analysis and rlisplav eithct du'ectly at the cornplrter or prirrtipg
at the papers.

ilIcrits
l) Open SoLrlce

An open-soutce langua-qe is a language ou which we can work ivithoLlt any need for a license or a fee. IL is
an open-source langtla-te. We can contriblrte to tl-re development of I{ bi, opiirnizilg our packages.

developing new ones, and resolving issues.

2) Platfbrm Independent
'R 

is a platform-independent langr-rage or cross-platform programming langr-rage which means its cocle czrn

rlin on all operating systems. R enables programmers to develop software for seyeral competing platforlts by
lvriting a proeram only once. R can run quite easily.on Windorvs. Linux. and Mac.
3.) Machine I-earning Operations 1

It allows tts to do various machine learning operations such as classification ancl regressiop. []or this purpose.
I{ provides various packages and features for f,eveloping tlie artificiai neural network. R is gsecl by the best
data scientists in the rvorld.

4.) Ijxernplary slrpport fbr data wrangling

Il allows t-ts to petform data wrangling. ll provides packages such as clplyr, readr i,vhich are capable of
transfonning messy data into a structured form.

-5) Quality plotting and graphing

R sirnplifies qualitv plotting and graphing. Il libraries such as ggplot2 irnd plotlv.aclvocares fbr 
'isuallyappealing and aesthe{ic graphs which set lt apafi from otherprogrammirrg langlages.

6) Ihe aray of packages

'R has a rich set of packages. R has over 10,000 packa-ees in the CI{AN repository ivhich 1re constantly
growing. I{ provides packages for datii science ancl m:rchine learning operatiops.
7) Statistics

li is mainly kuown as the language of statistics. it is the miiin reason why It is prcdoinir1llt tha, .ther
piogriimming languages for the deveiopment of statistical tools.

S,
age
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8) Coutinttously Growing

R is a.constantly evolving programming language. Constantly evolving means when something evolves. rt

changes or develops over time, like our taste in music and clothes, which evolve as we get older" R is a state

Of the afi which provides updates whenever any new f'eature is added.

Dcmerits

1) bata Handling

In ll, obiects are stored in physical memory. It is in"contrasr with other programming languages like Python.

R i-itilizes more memory as compared to Python. It requires the entire data in one single place which is in the

memory. It is not an ideal option when we deal with Big Data.

'1 13u' te 5ct'trlit.1

R lacks basic security. It is an essential part of most programrnirlg languages srtch as Python. Because of this.

there are many restrictions with R as it cannot be embedded in a web-application.

3) Cornplicated Lan guage

R is a very complicated language, and it has a steep learning clrrve. The people who don't have prior

'knowledge 
or programming experience may find it difficult to leam R.

' 4t Weak Origirr

'ltre main disaclvar-rtage of R is, it does not have support for dynarnic or 3D graphics. 'fhe reason behind this

is its origin. It shares its origin with a much older programming language "S."

5) Lesser Speed

R programming language is much slower than other programming languages such as MATLAB and Python'

In comparison to other programming language, R packages are much slower'

In R, algorithms are spread across different packages. The programmers who have no prior knowledge of

packages may find it difficult to implement algorithms'

Conclusion': Thus we have studied installation of hadoop and R.*

'age
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Steps fbr installation of Iladoop
1. Prerequisites

Irirst. we need to rnake sure that the following prerequisites are installed:

1. Java 8 runtime environment (JI{E): Hadoop 3 requires a Java 8 installatiqn. I prefer using the offline
in str I le r.

2. Java 8 development Kit (JDK)

3. l'o unzip downloadecl Fladoop binaries. we should install 7zip.

4. I witlcreate a tblder "l3:\hadoop-env" on rny local machine to store downloaded files.

2. Download l{adoop binaries

.'Ihe first step is to download Hadoop binaries from the official welpj1e The binary package size is about 342

MB..

!,

ctit!"14t")z:"lx1.l-tr-{;f) fi1;tl{;.1-;1'l!!:4{,1,;{ ''T?.1T. lzt:3t".c1,4; v"yrr.,1 '

Figure 1 
- 

Ifadoop binaries download link

After finishing the file download, we should unpack the package nsing Tzip int two steps. First, we should

extract the hadoop-3.2.1.tar.g2library. and then, we should unpack the extracted tar file:



Data Analytics Lab Manual

il *? r rl;:;r i:l'rer': ', i '',

1.1 fi1i. :i 1:]. i f,1,

l1t"t ar;.t,'?;t* * i..t

r r? t :.t' l{:'1r.1.:}-.:.:. :.t".'

"tr*t 
arctr'tt"-*

.Figure 
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Extracting hadoop -3 -2.1 .tar.gz package using Tzip
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Figure 3 
- 

Extracted hadoop-3.2.1.tar file
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Figure 4 
- Extracting rhe hadoop-3.2. 1.tar file

'Ihe tar file extraction may take some minLltes to finish" In the end, yolr may see sonie wirrnings lholrt
symbohc linl< creation. Just ignore these wamings sinbe they are not related to rvindows.
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Irigure 5 
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Syrnbolic link warnings

.After unpacking the package, we should add the Hadoop native IO libraries, which can be found in the
fo llow ing GitHub repos itory : http! ://sithub.com/cd arlin t/winutils .
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Since we are installing Hadoop 3.2.1,we should download the files located

1/bin and copy them into the "hadooP-

3.2.l\bin" directory.

3' Setting up environment variablet 
,o" .xrc chnrrrd co'rfi' variables to ciefineAfter installing Hadoop and its prerequisites. we should configure the environment '

Hadoop and Java default Paths"

To edit environment variables, go to Control Panel > System and Security > System (or right-click >

properties on My Computer icon) and click on the "Advanced system settings" liik'

ffi ,.nyr****

i r"t t: : 1 P .r t* ?-\strtt
',jit:'* i: a,rtt., i,.'1i{11 lr\,.:t il} l1 ;,ir.!t'}'it1 .; }.11 Jt ':'.t)r1':t',.ilt::l

l,in*,1:rr: *.lili+n

'l i twlr.*r'1il: 1:l*w:

Y t(-ilzl l:ihzt atttl. t*.?{,riltir!-i' Ali ri,!ft 1} ;srrutrJ

ili;ltt',1

,.) tl1,:,ai:ii*:f,

* ti all Ed ia L*1t:,' r. i.?,n:: l t:

j,I$lf;if i.l:x*:

i,crs andTt*th:;

!,.*rr.lxttlzr ntrae, dpnrrtn, t;:] or:tliSaa'\f! ",r,1 ii\\

.?::,

$o . t\ i::" r :. t- i i it * t t;.x:

{,$ f, r, trrt t t z r:ttir. i t W"W ul 
{." ; , : ,.-1,,,,1:"- 1{ 

,;

%W, ''Jv t ""'-"

&
t

$

'.] i i,.ll!.L i it,t' : I s'i

\,!iifi,!.j/,:i atlj,;a'iirrr t

',1;, fr 1r$.. i a ttrr.e a* l : : t :' i\ i:lt : .t.r t t *'. f ii' : i'1.!'.:'. :3t t t " t ^ 1 ? : t rt l'

l,oiiuit{firry

irll:Frilt€r riSlllt:

i: ul Lr: r.'.,'lt:L* t ra r:; t.:

'..':; tt',;trrl*t,"l*tr: tlLlt ;:r,:

'iir4lrt..\.i(i'

ffi :{.#;..-. rt1.,r t4lt:. ti,

YFrt.l,;t _Llc tt,;lt J.,.t

!r,;;.;rt,i r:r'i'J l tlt ri.*?,..11t: t

Figure 6 
- 

Opening advanced system settings

When the,,Advanced system settings" dialog appears; go to the "Advanced" tab and click on the

,'Envilonment variables" button located on the bottom of the dialog.

S,
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Advanced systen settings dialog

In the "Envit'ottment Variables" dialog, press the "New" button to add a new vzrriallle..

Note; ln this gr,ticle, w'e will aclil user t'ori(tl.)les' sincc v'( are cortfigLrritg l'larlctL.,p.for tt.single user. If yo11 511-p

looking to conJigure Hadoop.for multiple users: you can define Sfstem variables instecLcl.
'Ihere are two variables to define:

1. JAVA_I{OME: JDK installation folder parh

2. HADOOP_I{OME: IJadoop installation fblder path

\*

:

!

:

, 5*t*inrs.,. r

I

:

i

)
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lirl'+ '"i:*r i;ir lrii:it:

Figure 8 
- 

Adding JAVA-HOME variable

Variable *alue:

Figure 9 
- 

Adding HADOOP-IIOME variable

Now, we should edit the PATH variable to add the Java and Hadoop binaries paths.as shown in the following
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Editirlg the PA1H variable
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Editing PATH variable
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Figr-rre 12- Adding new paths to the PATH variable

3.1. JAVA_HOME is incorectly set error 
1

Now,let's open Powershell and try to run the following command:

hadoop -version

In this. example, since the JAVA_IIOME path contains spaces, I received the follorving error:

JAVA-[lOMIr is inconeclly set

),.,:, .0r;itcle-,v4t 
F,,: yi erloh el I

Figure l3 
- 

JAVA-HOME eror

To.s<ilve this issue, we should use the windows 8.3 path instead. As an exan-tple:

. l]se "Progra- 1" instead of "Program Files"

. Use "Progra-?" itrstead of "Program Files(x86)"

1!U lEf F RilF lL Eii,'',,App [: etai'L,:,,:al',,I'u'lirrp:offi)f,iin d,:r,o:,{p.rp:s
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After replacing "Program Files" with "Progra-'1", we closed and rdo.pened powerShell and t,ed the same
command. As shown in the screenshot below, it runs without enors.

l:'igure 14 
- 

hadoop -version command executed successfully
4. Configuring Iladoop cluster
'Ihere are lbur files we should alter to configure Llercloop cluster.:

1. %IIADOOP FlOMlI7o\erc\hadoopVrdls-site.xnil

2. o/o FIAD OOP_FIOMETa\etc\h ado op\core-s ite.xml
3. o/o HA D O O P*I-I OMII Zo\erc\h ado op \r-r aprecl - s ite. x m I

4. o/o IIAD OOP_HOME%\erc\h ado op\y arn - s ite. xm I

4.1. IIDFS site configurarion

As we know' Hacloop is built using a master-slave paradigm. Betore alte|ing the I-IDtrS corrtigLrr.ation file. we
should cl'eate a directory to store all master node (name node) clata and another one to store dlta (data,ocie).

.In this exarnple. we created the following directories:

' E:\hadoop-env\hadoop-3.2.1\data\dfs\namenode

. E:\hadoop-env\hadoop-3.2.1\dara\dfs\daranode

Now, let's open "hdfs-site.xrnl" file located in "7oHAl)oop_Ho\,1ll7o\etc\hadoop" directory, and ive should
add the fbllowing properties witl-rin the <confiouration)(/configuration) element:
<piopefiy> <name>df's.replication </n:unt: ) (y1lsg; 

1 </valr-re) </property> <property) <name)clfs.namenocle.narne.
dir</name > < valr-re> f ile:///E:/hadoop-env,rhadoop.

3 '2'lldataldfs/nzunenode(/value> </property> <propefiy> <name>dfs.datuiode.rlata.dir</name)( valLre>file:///E:,&a
doop-env/had oop -3.2.1 I data/dfs/datanode </value> </propefiy >

Note thrt we.luwe set the replicationfactor to I since we are creating a single rtocle cluster.
4.2. Cole site conligur.ation
'Now, we should configure the name node UIIL adcling the tbllowing XML code into the
<configr"rratior-r)(/c6n{'iguration) element within,,core-site.xpil.':
<plopefiy > <narne>fs.default.name</name) <value>hcifs://iocalhost:9g20<i value > </property>
4.3. Map l{educe site configuration
'Now, wg should add the following XML code into the <configuration></configutation> element within
"mapred-site.xml":

<plopefiy><name)mapleduce.fi'amework.name(/nar!e) <value)yam(/vahre> <description>MapReduce
fiamework nane(/description > </propefiy >

4.4. Yaln site couligurltiou

s,
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Now, we sholld add the following XML code into the <configuration></configuration> element within

"yarn=site.xntl":

<propefiy > <name)yam.nodemanager.aux -

services (/name) (value)mapreduce-shuffle<lvalue) <description>Yam Node Manager Aux

Service </description > </prop erty>

5. Fonnatting Name node

Afier fiuishing the configuration, let's try to fomat the name node using the following cornmand:

hdfs namenode -format

.Due to a bug in the IfadooU3.2. L rqlgAle, you will receive the following error:

2020*04-11 22:04:01,503 ERROR namenode.NameNode: Failed to stafi

namenbd e j ava. Ian g.UnsupportedOpemtion Exceptionat

java.nio.file.Files.setPosixFilePermissions (Files j ava:2044)at

org.apache.hadoop.hdfs.server'.common.Storage$storageDirectoty.clearDirectory(Storage 
j ava:452)at

org.af ache.hadoop.hdfs.server.nzunenode.NNStorage.format(NNStorage java:591)at

org.apache.hadoop.hdfs.server.namenode.NNStorage.format(NNStorage java:613)at

org.apache.hadoop.hclfs.servef .namenode.Fslmage.format(FSImage j ava:188)at

org.apache.hadoop.hdfs.server.narnenode.NameNode.format(Nan-reNode java:1206)at

org.apache.hadoop.hdfs.server.nafirenode.NameNode.createNameNode(NameNodejava:1649)at

org.apache.hadoop.hdfs.server.namenode.NameNode.mainQ',TameNode java:1159)202U04-11 22:04:01'51 I

INFO util.ExitUtil: Exitilg with status 1: java.lang.UnsuppofiedOperationException202G-0+-11 22:04:01,5 18

INF0 n amenode.NameNode : SIf L]'[DOWN-MS G :

This issue will be solved within the next release. For now, yolr can fix it temporarily using the following steps

.(reference):

1. Download hadoop-hdfs-3.2.1.jar file from the following link

2. Rename the file name hadoop-hdf s-3.2.l jar to hadoop-hdfs--1.2. i .bak in folder

ToHADOOP-I{OME7o\shareVradoop\hdfs a

3. Copy the downloaded hadoop-hdfs -3.2.1.1ar to folder ToHADOOP-I{OMEC/o\share\hadoop\hdfs

Now; if We try to re-execute the format command (Run the command prompt or PowerShell as administrator).

you need to approve file system format

Figure l5 
- 

File system format approval

And the command is executed successfully:

s,
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liigure l6 
- 

Clorlmand executecl sr-rccessfuliy

6. Starting l{adoop services
'Now, 

we will open PowerShell, and navigat e to "voHADooP-FioME%\sbin" directory. Then rve will run the
following command to start the l{adoop nodes:

.\s tart-d fi . crnd

Irigure 17 
- 

Startingl-Iadoop nodes
'I-wo command prompt windows will open (one for the name nocle imd one for the data node ) as foll,ws

.Irigure 18 
- 

Iladoop nodes comntturci prompt windows
Next. r've must start the Iladoop yarn service using the lollowing cornmani.l
./s tart-y 11111.c1nd

Irigure 19 
- 

Starting Hadoop yarn services

S,

ffi,:..., .,,,,, I .! , ,'.,,;,.. i", .,j:rr
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1wo command prompt windows will open (one for the resource manager and one for the node manager) as

&

Irigr,rre 20-.Node manager and l{esource manager command prompt windows

'Ib make sure that a1l services started successfully, we can run the following command:

jps

It shor-rld display the following services:

I4560 DataNode

4960ltesourceManager 
e '

5936 NameNode

768 NodeMarlager

14636 Jps

Figure 21 
- 

Ilxecuting jPs command

Installation of R

Obtaining R

. R is available for Linux, MacOS, and Windows. Software can be downloaded fi-orn

veR ork

After R is downloaded and installed, simply find ancl launch R from your Applications tblder
Startup

a

foliows:

a
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/ffi.h-

Wffi
"% l***u

'j2.i+:1"*r'r; tl?4*i iA\*! 6L!...t

Irntering Commands

I{ is a command line driven program. the user enters comrnands at the prompt (> by clelault) and

s? ,. r)

tl

each command is executed one at a time
):i a;':i::::.t:::: $

{:,t:l {.:f;$,a;

the Woi'ksprce

. ' 'l-he workspace is yor,rr curreltt ll working environment and inclucJes any user-clefipecl objects
(vectors, matrices. cJata frames. lists, functions). At the'end of an I{ session. the user can save an
ima-ee of the ctlrrent workspace that is :rutomatically reloacled the next time Il is starteci.

Graphic User Interfaces

' Aside from the br-iilt in I1 console, lLstudio is the most popular I1 code editor, ancl it interfaces with l{
for Windows, MacOS, and I-inux platforms.
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Experiment No.: 2

Aim: Building l{adoop MapReduce application for counting fieqr-rency of wordlphrase in simple rexr file

What is NlapRcduce?

Maplteduce" is a framewort using which we can write applications to process huge amounts of data, in
parallel, on large clusters of commodity hardware in a reliable manner.

MapReduce is a processing technique and a prcgram rnodei for distributed corrputing based on java. 1he
MapReduce algorithm contains two irnportant tasks, namely Map and lleduce. NIap takes a set of data and

converts it into another set of data, where individual elements are broken down into tuples (key/value pairs).

Secondly, reduce task, which takes the output from a map as an inpirt and combines those clata tuples into a

smaller set of tuples. As the seqllence of the name MapReduce implies, the reduce task is always performed
alter the map job.
'fhe major advantage of MapReduce is that it is easy to scale data processing over multiple computing nocles.

Under the Maplteduce model, the data processing primitives are called mappers and reducers. Decomposing
a data processing application into mappers and reducers is sometimes nontrivial. But, once we write an

application in the MapReduce form, scaling the application to rlln over hundreds, thousands, or even tens of
thousands of machines in a cluster is merely a configuration change. 'this siniple scalability is what has

attracted many prograrrlmers to use the Mapl{educe model.

Thc Algorithm

' Generally Maplteduce paradigm is based on sending the computer to where the data resides !

' lvlapReduce program executes in three stages, namely map stage, shuffle stage, ancl reduce stage.

o Map stagc : the map or mapper's job is to process the inpLrt data. Generally the input data is

in the forrn of file or directory and is stored in the Flacloop tile svstem (IIDITS). 1'lie rnput file

. is passed to the mapper function line by line. 'lhe .mapper processes the data ancl creates

, several small chunks of data. e

. o Reduce stage : This stage is the combination of the Shuffle stage and the Reduce stage. 'lil-re

Reducer's job is to process the data that comes from the mapper. After processing, it produces
. a new set of output, which will be stored in the FIDFS.

. During a Mapl{educe job, I{adoop sencls thp Map and lleduce tasks to the appropriate servers in the

. cluster.

. The framework manages all the details oi drtu-prrsing such as issuing tasks. verif,ving task

completion, and copying data around the cluster between the nodes.

. Most of the computing takes place on nodes with data on local disks that recluces the network traffic.

. After completion of the given tasks, the cluster collects and reduces the data to form ar appropriate
result, and sends it back to the I{adoop server.

, Inputs and Oufputs (Java Perspective)

The Maplteduce framewolt operates on <key. value) pairs, that is, the framervork l,iews the ilput to the job
as a set of (key, value) pairs and produces a set of <key, value> pairs as the output of the job, conceivably
of different types.

. 'lhe key and the value classes should be in serialized manner by the framework and hence, need to
implement the Writable interface. Additionally, the key classes have to implement the Writable-Comparable

s, 'age
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interface to facilitate sorting by the framework. Input and Outpnt types of a MapReclLrce job: (Inprit) <kl,
v1> -> map -> <k2, v2)-> reduce -> <k3, v3>(Output).

.Input Output

Map <k1, vl> list (<k2, v2>)

Reduce <k2, list(r,2)> lisr (<k3, v3>)

Terrninology

' Payload - Applications implement the Map and the Recluce functions, anci 1bm the core of the job

' MapPcr - Mapper maps the input key/value pairs to a set of intenlecliate key/value pair.

' NamcdNode - Node that manages the Hadoop Distributed File System (FIDITS).

' DataNode - Norle wherc data is presented in advance before any processing takes place.

' MasterNode - Node where JobTracker runs and which accepts job reqLrests fionr clielts.
. SlaveNode - Node where Map anri Redr_rce program runs.
. .Iobrracker - Scheduies jobs and tracks the assign jobs to 'lhsk tracker.
. Task'rracker - Tracks the task and reports stiltr.rs to Job'h-zicker.

' {ob - A program is an execution of a Mapper ancl Ileducer across a dataset,
. Task - An execution of a Mapper or a lleducer on a slice of data.

' Task Atternpt - A particular instance of an attempt to execlrte a task on a SlaveNode.

I
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F.xample Scenario

Given below is the data regarding the electrical consumption of 'an organizatior1. It contains the monthlv
electrical cohsumption and the annual average for various

If the'above data is given as input, we have to write applications to process it and produce results such as

finding the year of maximum LISage, year of minimum usage. and so on: Tl'ris is a walkoyer for the
programmers with finite nurnber of records. They rvill simply write the logic to produce the requil'ed output,
and pass the.data to the application written.

But, .thinl< of the data representing the electrical consumption of all the liirgescale industries of a parlicLrlar
state, since its fbrn-ration.

When we write applications to process such br-rlk data,

. lhey will take a lot ol tirne to execute.

' . 
'lhere will be a heavy network traffic when we move data from source to network servel.and so crrr

'lb solve these problems, we have the MapReduce framework.

Conclusion : Thus we have studied Map reduce framer,vort

a,

Jan Feb Mar Apr Jun Jul Aug sep Oct ov

2L)

34

1979 23 z-) 2 25 26 26 26

1980 26 27 28 28 30 3i 31 30

1981 31 32 32 32 JJ 34 35 36 36 3+

t984 39 38 39 39 39 4I 42 39 38 38 40

1985 38 39 39 39 39 41 41 00 40 39 39 45

years.

Avg

+3 1A
LA 26 25 26 Z5

28 31 30 30

34 34

+3 40

41
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hrprrl Data

trhe above data is saved as sample.txtand given as input. The input file looks as shown belorv.
1979. 23 23 2 43 24 25 26 26 26 26 25 26 25

1980 26 21 28 28 28 30 31 31 31 30 30 30 29

1981 31 32 32 32 33 34 35 36 36 34 34 34 31

1984.39 38 39 39 39 4t 42 43 40 39 38,38 40

1985 38 39 39 39 39 41 41 41 00 40 39 39 45

Examplc Program

Given below is the program to the san,ple data using MapReduce fiamework.
pacliage hadoop;

import java.util.,';

import j ava. io.IOLJxceptio n ;

inrpolt java. io. IOExceprion :

'import org. apache.hadoop.fs.Path ;

import org.apache.hadoop.conf. * 
;

import cirg. apache.hadoop.io.'o ;

impor! org.apache.hadoop.mapred. * 
;

irnport org. apache.hadoop.util. r' 
;

public class ProcesstJnits

{

/iMappel clrss 
e

pLrblic static class E_EMapper extends MapReduceBase implements

Mapper<I-ongWritable ,/r'Input key Type 'r./
'l-exl. 

/''lrrpLrt value Typer'/

lext; /*Output key Type"/

IntWritable> /*OutputvalueType,t/

t

llMap ftrnction

public void map(LongWritable key, 'l'ext valLre,

OirtputCollector('l'ext, IntWritable> output,

Ileporter' l'eporter) throlvs IOlrx ception
It 
,rr,,,* Jine = r,alue.toString0;

String lasttoken = null;

Strin g'fo kenizer s = new S trin gTokenizer(line, "\t") ;

String lear = s.next'foken0;

ffi
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wh iie(s.h asMoreTokens 0)

{

lasttoken=s. nextToken 0 ;

)

int avgprice = Integer.parselnt(lasttoken):

output.coilect(new Text(year), new IntWritable(av gprice) ) ;

//Reducer class

public static class E_ElLeduce extends MapReduceBase irnplernents

ReducerS Text, IntWritable, 'l'ext, IntWritable >

t

//lleduce [unction

public void reduce( Text key, Iterator <IntWritable) values

OutputCollector(Text, Intwritable) output, lleporter reporter) throws IOException

{

. int maxavg=3O;

int val=Integer. MIN_VALLIE;

while (r,aiues.hasNext0)

{

if( (val=values.next0. get0) >max avg)

t

output.collect (key, new IntWritable (val)) ;.

)

//Main function

pLrbiic static void main(String args[])throws Exception

{

JobConf conf = new JobConf(ProcessUnits.class);

conf.setJobName("max_eletric ityunits ") ;

conf.setOutputKeyClass(Texj.c lass) ;

conf. setOutputValueClass (Intwritab le.class) ;

conf. setMapperClas s (E_EMapper. clas s ) ;

)

)

x,

)

]
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conf. setcombinerClass (E_ EReduce.class) ;

c o n f . s e tll e cl u c erC las s (E_E I{e d u c e. c i a s s ) ;

c o n f . s e tI n p u tFo rm at (T.ex t I n p u tlron n at. c las s ) ;

cor-rf.setOutputFotmat(TextOr_rtputFormat.class) 
;

FileinputFonnar. serlnputPaths(conf, new parh (args [0] )) ;
FileOutputFormat. setOutputpath (conf, new path (args I I ] ) ) ;

J obClient.runJob (conf) ;

Save the zrbgve progriim as ProccssUnitsjava. The compilation ancl execution of the prosfam is explainerl
below.

1

I

Data



*******

.Cornpilation and Execution of Process Unils Program
[-et us assume we are in the home directory of a Hadoop user (e.g. /home/hacloop).

Follow the steps given below to compile and execute the above program.

Step I
The following command is to create a directory to store the cornpiled java classes.

$ mkdir'units

Step 2

Download I'Iadoop-core-1.2.1jar, which is used tri compile and execute the MapReduce program. Visit the

following link http://mvnrepository.com/artifact/org:apache.hadoop/hadoop-core/1.2.1 to clownload the jar.

Let us asslrme the downloaded folder is /home/hadoop/.

Stcp 3

Ihe fbllowing commands are used for compiling the ProcessUnitsjava program and creating a jar fbr the

prograln.

$ javac -classpath hadoop-core -1.2.1 jar -d units ProcessUnits java

.$ 
jar -cvf units jar -C unitsi .

Step 4
'fhe following command is used to create an input directory in HDIrrS.

$HADOOP_HOME/bin/hadoop fs -mkdir input_dir

Step 5

The following command is used to copy the input file named sample.txtin the input directory of HDFS.

$HADOOP_HOME/b inlhadoop fs -put /ho me/h ado op/s ample. tx t inpu t*dir
Slcp 6
'fhe following command is used to verify the files in fhe input directory.

$I-IADOOP_HOME/bin/hadoop fs -ls input_dir/

Step 7

lhe following command is used to run the Eleunit-max application by taking the input files frorn the input

dirbctory.

$HADOOP-IIOME/bin/hadoop jar units jar hadoop.ProcessUnits input_dir output_dir

Wait for a while until the file is executed. After execution, as shown below, the output will contain the
'number of input splits, the number of Map tasks, the number of reducer tasks, etc.

INFO m apreduce.Job : Job j ob_ 1 41 41 482201 11 *0002
completed successfully

l4l10l3l 06:02:52

INFO mapreduce.Job: Counters: 49

File System Counters

FILE:.Nurnber of bytes read=61

FILE: Number of bytes written=279400

FII-E:Number of read operations=0

I]ILE: Number of large read operations=0

FILE: Number of write operations=0

LIDITS: Number of bytes read=546

HDFS:Number of bytes written=40



Data Analytics Lab Manual

I{DFS: Number of read operations=9

HDFS: Number of large read operations=0

HDFS: Number of write operations=2 Job Counters

Launched map tasks=2

Launched reduce tasks= 1

Data-local map tasks=2

'fotal time spent by all maps in occupied slots (ms)=146137

'fotal tirne spent by all reduces ir-r occupied slots (ms)=441

lbtal time spent by all map tasks (rns)=14613

Total tin-re spent by all reduce tasks (ms)=44120

Total vcore-seconds taken by all map tasks=146137

Total vcore-seconds taken by all reduce tasks=44120 .

'lbtal megabyte-seconds taken by all rnap tasks=149644288

Total rnegabyte-seconds taken by all reduce tasks=215178880

M ap -tieduce Irramew ork

Map.input records=5

Map output records=5

Map output bytes=45

Map outpr-rt materialized bytes=67

Input split bytes=208

Combine input records=5

Combine olitput records=5

l{edr-rce inpu t groups=5

Iteduce shuffle bytes=6

Iteduce input records=5

I{educe outpr,rt records=5

Spilled Records=10

Shuffled Maps =2

Irailed Shuftles=0
'Merged Map outputs=2

GC tirire elapsed (rns)=943

CPll tirne spent (ms)=5i60

Physical memol'y (bytes) snapshot=411 49 120

Virt[al memory (bytes) snapshot=2899349504
'lb tal c o mm itted h eap Lr s age (.by tesl=27 7 684224

File Output Format Counters

a

i

i,

i

I

i

I
I

I

I

I

;

I

I

l
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Bytes Written=40

Step 8

The fbllowing command is used to verify the resultant files in rhe olrtplrr folder
$ I-I A DOOP_ FIOME/b in/had o op fs _ts oLrtput_d irl
Step 9'

rhe fbllowing command is used to see the output in Part-00000 file. This file is generareci bv HDFS

IFIAPqOP_I{OME/b 
in/hadoop fs -cat ou rpu r_dir/p art_00000

BeJoiv is the output generated by the MapReduce program.
1981 34

t9B4 40

I985 45

Step 10
'lhe following command is used to copy the oJtput folder from HDFS to the local file systern fbr analyzi,g.$HADooP-LIoME/bin/hadoop fs -cat output-dir/part-00000/bi,/hadoop dfs get olrrpur-dir /home/hacloop

1
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Experiment No : 3
Airn : Stucly of Ilacloop yArtN Administration command antl user commands.
Apache I-Iadoop YAIIN (Yet Another Resource Negotiator') is a cluster management tcchnoiogy
YARN is one of the key f-eatures in the seconcl-generation I{adoop 2 r,ersion o1' the Apache So[tware'Foundation's 

open sollrce distributed processing frarriework. Originally describecl by Apaclie as a redesignecl
resottl.Ce manager. YARN is now characterizecl as a large-scale, clistributed operatine system for big
datr applicarions.

In 2012, YARN became a sub-project of the largerApache I{adoop project. Sonietimes called MapRecluce'2'0, 
.YAlLN is a software t'ewrite that clecoupies lviapReduce's resoluce management .ncl scheciuiing

capabiiities from the data processing component, enabiing I-ladoop to slrpport more vnriecl processing
approaches and a broacier anay of applications.,Ilor example,Fladoop clusters can norv run interacti'e
queryrng and streaming data applications simultaneously with Maplleduce batch jobs.'I-he origilal
incarnation of I-Iadoop closeiy paired the I-{adoop Distribr-itecl F'ile System (lIDtrs) rvith the baich-
oriented Maplleduce programming frarnework, which hanclles resource management and job scheclLrling on
I-Iadoop systems and supports the parsing and condensing of data sets in parallel.
YARN combines a central resollrce manager that reconciles the way appiications Lrse Hacloop systerr
resollrces with node manager agents thal rnonitor .the processing operatiorrs of individLial cluster
noc'les. llunning on commodit), harchvare clusters, Fladoop has attracted particular ilterest as a staging area
and data store for iarge volumes of strLrctured and unstructured iiata intencled fbr use in a,nalytics
ap'plications. Sepalatir-rg I-IDFS tiom Maplleduce rvith YAI1N makes the Iladoop environmenr more suitable

tlnish

descr:iption for all commands

05 yarn script rvithout any argllments prints the

Usage: yarn [--config confdir] COMMAND
Yarn has an option parsing framework that employs parsing genqlic options as well as running classes

--config confdir Overwrites the ' defaLrlt Configuiatior-r

$ { FIADOOP_PREFIX 
} /conf.

clirectory. Default is

Description

COMMAND

COMMAND*OPTIONS
with their options are described in the following

sections. The commands have been

Commands and 4dmmt5[ale!*e9mmandq.

grouped into Us;el

' 
User Cornmands

Cornmands usefui fbr users of a Iladoop cluster.

j3.
' lluns a j.ar file. Users can bundle their Yarn cocie in a jal file and execute it usi,g tl-ris commanc[.' 

Usage:yam jar <jar> [mainClass] args...

application

Prints application (s) reporr/kill applicat io n

Usage: yarn application (options>

, COMMAND_OPTIONS $.c p -
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-list
use of, -appTypes

type, and -appStates to filter
state.

applications based on input comma-
states. lhe valid application.state can be

-list to filter applicarions based on input comma-
of application types

.Kills the application.

nodc

Prints node report(s)

{Jsage: yam node <options)

-list
s,lppo,tt optional use of -states to fiiter nodes
-all to list all nodes.

Ust of

Works with -tist des.

logs

Dump the container" logs

Usage: yam logs -applicationld < application ID) <sptions>

Containerld (must be specified if node address is

classpath

yersion

specified)

Pri,ts the class path needed to get the Hacroop jar and the required ribraries
Usage: yarn classpath

AG'f l's, DACO l(arad
Yagere'2

Lists applications from the RM. Supporrs
to filter applications based on application

rappStates States Works with

one of the following:
NEW, NEW-SAVING, SUBMITTED, ACCEPlED,

RT]NNING, FINISHED, FAILED, KILT,ED
-appTypes Types

i 
-statud' Applicarionld

Applicationld

-list to filter nodes based on

(must be

OPTIONS

-states States Works with

node states.

-aii

-statLrs NodeId the status repofi of the node.

-applicationld

ID>

<application Specifies an application id

I

:

-appOwnei AppOwner

-container Id Con tainerld
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Prints tl-re version"

lJsage: yarn version

Commands useftrl for administrators of a Hadoop cluster

resourcemanager

S tart the ResourceManager
' 

Usage: yzlm resollrcemanager

nodcmanagcr

Start the NodeManager

.Usage: yarn nodemzrnager

proxyserver

Stiirt the web proxy server

Usage: yarn proxyserver

rmadmin

Runs I{esor:rceManager admin client

Usage: yam rmadmin [-refreshQueues] [-refreshNodes] [-r'efreshUserToGroupsMapping]

[-refreshSuperUserGroupsConfiguration] [-refreshAdminAcls]
' 

[-refreshServiceAcl] [-getGroups fusername]l [-help [cmcll]

. [-transitionlbActive ( serviceld ) ]

[-transitionToStandby < sen iceld >]

[-getServiceState ( serviceld >]

[-checkllealth < serviceld > ]

-i'efreshQueues Reload the queues' acls, states and scheduler'

specific properties. ResourceManager u,il1

relo ad the maprecl -q u 

"u"r". 
o nfiguratr on file.

at the

l{efi esh u ser-to-groll p s rnappings

-refreshAdminAcls

erviceAcl

Refresh acls for administration of
ager

ad the s'ervice-level authorization poiicy

will reload the

Get groups the specified user belongs toi 
-getcrolips [username.]

AG l l's, llACUU lgrad

or all

Page | 33

Dcscr.iption

-refres hIJser'I'o Group sMappin gs

Itefresh sLlperLlser proxy groLlps mappings.

refreshS Lrper'tJserG ro upsCon figu rat ion

-help [cmd]
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ll

<serviceld> l'ransitions the service into Active state.

Daemonlog

Get/Set the log level for each daemon.
Usage: yam daemonlog -getlevel (host:port) (name)

Usage: yarn daemonlog -setlevel <host.port> <name> <level>

-getlevel <host:por1> (name)
running at

connects to

v

x,

S,

-transitionToActive

-transitionToStandby <serviceld )
-getServ iceSlale <serviceld >

-checkHealth

service into Standby state.

;Returns the state of the service.

ndqfiast,=,.tnai, perform a health
check. The RMAdmin lool will exit with a non-
zero exit code if the check faiis.

runnmg at

connects to

. Conclusicrn: Thus we have studied yarn comrnands
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Experiment No :4
Aim: Study of Hadoop Hive DDL commancls. like create database, Viewing database, Dropping
database, Altering database, creating tables, Dropping ancl altering tables.
What"is [trive

Hive is a data warehouse infrastructure tool to process structur'ed clata in [Iadoop. It resides on top of l{adoop
to summarizeBig Data, and makes querying and analyzing easy.

Initially Flive was developed by Facebook, iater the Apache Software Foundarion took it up and developed it
further as an open source under the name Apache I{ive. It is used by different companies. I:ior exarnple,
Amazon uses it in Amazon Elastic MapRecluce.

[Iive is not

. . Arelationaldatabase

. A clesign lbr OnLine Tlaltsacrion pr-ocessiltt rel-Tpr

. A language for real-time queries ancl row-leve1 updates

Features of IIive
. It stores schema in a database and processed data into HDFS.

. 
.' It is designed for OLAP

' It provides sQL type language for querying called Hiveel or FIeL.
. It is familiar, fast, scalable, and extensible.

Archilecturc of Ilive

llie followin-q component diagram depicts the architecture of Hive

Hive DDL Commands

. Create Database Statement

Syntax:

CREATE DATABASEISCHEMA tIF Nor EXISTSI <database name>
Here, IF NOT EXISTS is an optional clause, which nbtifies the user that a database rvitl"r the same narrle
already exists. We can use SCHEMA in place of DATABASE in this command. 'I'hc following query is
executed to create a database named userdb:
hive> CREATII DA1ABASE tIF NOT EXISTSI userdb;

or

Itive> CREATE SCHEMA userdb:

le,h? l1,Ef:.U'jE.

AG I'l's, Ub lQrad
Page | 35
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o Viewing database

The following query is used to verify a databases list:
hive> SFIOW DATABASES:

default

rrserdb

. Drop database:

Drop. Database is a statement that drops all the tables and deletes the database. Its syntar is 'as

follows:
' Syntu:

DROP DATABASE, StatementDRoP (DA'IABASEISCHEMA) tlF EXISTSI clatabase_,name

IRESTRICTICASCADE];

The following queries are used to drop a database. Let us asslurre that the database'name is userdb.
hive> DROp DATABASE IF EXISTS userdb;

The following query drops the database using CASCADE. It means dropping respective tables before
dropping the database

hive>.DROP DATABASE IF EXISTS userdb CASCADE;
The following query drops rhe database using SCHEMA.
hive> DROP SCIIEMA userdb:

hive> DROP DATABASE IF EXISTS userdb;

e Creating Ilivc Tables

1. Create Table Statement

Create Table is a statement used to create a table in Fiive. The syntax and exarnple are as fbllows:
Syntax

CREATE ITEMPORARYI TEXTERNALI TABLE tIF NOT EXISTSI [db narne.] tabte-name

[(col_name data_type [COMMENT col_comrnenr], ...),1 e

[COMMENT tab le_commenr]

[RQW I.-ORMAT row_form atl

[STOI{ED AS file_format]

Examplc

Let us assllme you need to create a table named employee using CREATE TABLE statement. 'lhe

followin-e table lists the fields and their data types in employee table:

Sr.No Ficld Name Data Type

I Eid int

2 Name String

3 Salary Floar

4 Designation string

STORED IN TEXTFILE
'rhe following query creates a table named employee using the above data.

hive> CREATE'IABLE IF Nor EXISTS emproyee ( eid int, name String, 
'

salary String, destination String)

COMMENT'Employee derails'
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ROW FOITMAT DELIMITED

FiELDS TERMINATED BY .\t.

LINES TERMINATED BY .\n'

STORED AS TEXTFILEI

If you add the option IIr NOT EXISTS, I-Iive ignores the statement in case the table already exists.

On successful creation of table, yolr get to see the following response:

OK

Time taken: 5.905 seconds

hive>

2. Browse the table

hive) Show tables;

3. Altering Tables

hive> ALiIER TABLE Sonoo RENAME TO Kafl<a;

. hive) ALTER TABLE Kafl<a ADD COLIJX4NS (col INT);

. hive) ALTER TABLE HIVE-TABLE ADD COLLMNS (col1 INT COMMENT'a comment'):

hive> AI-TER TABLE HIVII-TABLE REPLACE COLIIMNS (coll INT'. u,eight STRING. baz INT CO

MMENT'baz replaces new_col1')

4. Drop Table Statement

Syntrux:
' 

DROP TABLE tItr EXISTSI table_name;

The following query drops a table named employee:
' hive) DI{OP TABI-ll IF EXISTS employee;

On successful execution of the query, you get to see the folloi,ving response:

OK

Tirne taken: 5.3 seconds

hive> a

Conclusion : Thus we have studied HIVE DDL commands
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Experiment No: 5
Aim: Study of Hadoop Hive DML commands like Insert, delete, update, data retrieval queries and Join-inner
and outer.

What is Hive?

Apache Flive is a Data warehouse system which is built to work on Hadoop. It is used to querying ancl

managing large datasets residing in distributed storage" Befole becoming a open source project of Apache

Hadoop, Hive was originated in Facebook. It provides a mechanism to project strlrctlrre onto the data in

Hadoop and to query that data using a SQL-like language called IJiveQI- (I-IQL)

Hive is used because the tables in Hive are similar to tables in a relational database. If you are farniliar with

SQL. it's a cakewalk. Many users can simultaneously query the data'using Hive-QL

What is.tlQL?

Hive defines a simple SQL-like qLlery language to querying and managing large datasers callecl Hive-QL (

I-IQL ). 'It's easy to use if you're familiar with SQL Language. Hive allows programmers who are familiar
with the language to write the custom Mapl{educe framework to perform more sophisticated analysis.

Uscs of Ilivc:
l. The Apache Hive distributed storage

2.Hive provides tools to enable easy data extract/transform/load (E'l'L)

3. It provides the structure on a variety of data tbrn-rats.

4. Ily using I{ive, we can access files stored in I{adoop Distributed }rile System (I-IDFS is used to querl,ing

and rnanaging large datasets residing in) or in other clata storage systems such as Apache llBase.

Limitations.of Hive:

' Hive is not designed for Online transaction processing (OLTP ), it is only used tbr the Online Anall,tical

Processing.

' Hive suppofis overwriting or apprehencling data, but not updatg,s and deletes.
. In Hive, sub queries are not supporled.

Why IIive is used inspite of Pig?

Ihe following are the reasons why Hive is used in spite of Pig's availability:

' . Hive-QL is a declarative language line SQL, Piglatin is a data flow language.

. Pig: a data-flow language and environment for exploring very large datasets.

. Flive: a distributed data warehouse.

Components of [Iivc:
Metaslore

Flive storcs the schema of the Hive tables in a Hive Metastore. Metastore is r-rsed to holcl all the infbnnation

about the tables and parlitions that are in the warehouse. By default, the metastore is run in the same process

as the Ilive serrrice and the default Metastore is DerBy Database.

Serializer, Deserializer gives instructions to hive on how to process a record.

Data Mariipulation Language (DML )

DML, statements are used to retrieve, store, modify, delete, inselt ancl r-rpdate datii ilt the database.

1. L,OAD
' 

Synta,r :

. vugffi
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LOAD data <LocAL> inparh <file path> i,ro rable [tablenarne]
'The Load operation is used to move the data into coresponding Hive table. If the keyword Iocal is specrfied.
then in the load command will give the local file system path. If the l<eyword local i,s not specified we ha'e
to Lrse ine UOPS path of the file.

2. INSERT... VALUES Statement
The INSERT '.. VALIIES statement is revised to suppofi adding multiple values into table columns directly
fro.m'SQL statements. A valid INSERT... VALIIES statement must provide values for each column in the
table. However, users rnay assign null values to columns for which they clo not want to assigl ti value. In
addition, the PARTITION clause must be included in the DML.
.Syntax :

INSER'I'IN'fO IAIILE tablename TPARTI'I'ION (partcoll=val1, parrcol2=va12 ...))VAI.UES values_row l.
values_row...l

In this syntax, values-row is (value [, value]) and where value is either NIILL or any Sel,literal.
The following example SQL statements demonstrate several usage variations of this statement:
CREATE TABLE students (name VARCHAR(64), age INT, gpa DECIMAL13.21; CLUSTEpED By (agei
INTO 2I]UCKETS STORED AS OITC;

INSERT INTO 'IABLE students VALUES ('tred flints,tone', 3-5. 1.28), ('barney mbbte, 32,2.32);
CREATE 'IABLE pageviews (userid VARCI-IAIi.(64), link S'IRING, frorn STRING) PARITIONED By
(datestamp STRING) CLUSTERED BY (userid) INTO 256 BUCKE'fS STOREDAS OIIC;
INSERT INTO TABLE pageviews PARITION (darestarnp = '201 4-09-23,) VALUES ( jsmitli , 'mail.com',
'sports.cbm'), (jdoe','mail.com', null),

INSERT INl'O TABLE pageviews PARTITION (clatestamp) VAI.IIES ('rjohnsbn', 'spofts.corx',
'finance.com','2014-09-23'), ('tlee', 'finance.com', nul.l, 

,2014-A9-21,);

3. UPDATE Statement

Ilse the UPDATE statement to rnodify data already written to ,Apache I'Iive. Depending on the conditio*
specified in the optional WI-IIIRE clause, an TIPDATE statement rnaiy affect every row in a table. you must
have both the SELEC'I'and LPDATE privileges to use this sratement.

Syntax :

UPDATE tablename SET colurnn = value [, column = value ...] TWHERE expressionl:
The LIPDATE statement has the following limitationi:

'.'lheexpressiot-tintheWHEREclaLrserrustbeanexpression.supportedbyaliireStil-llcTclarLse.

' Partition and bucket columns cannot be updated.

' Query vectodzation is automatically disabled for UPDATE statements. Flowever, updated tables can

. still be qr-reried using vectorization.
. Subqueries are not allowed on the right side of the SET statement.

The fbllowing example demonstrates the correct usage of this statement:

I]PDATE students SET narne = null WHERE gpa <= 1.0;

+. DELETII Statemcnt

use the DELETII statement to delete data already written to Apache l-live.
' 

Syntax :

DELElll FROM tablename [WHERE expression];

's,
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The DELET'I] statement has the following limitation: query vectorization is autornatically disabled fbr the
DELETI1 operation. However, tables with deleied data can still be"queried using vectorization.
The following example demonstrates the coffect usage of this statement:
DELETE IrROM studenrs WI{ERE gpa (= 1,0.

HIVE.IOIN

.Let's see two tables Employee and EmployeeDepartment that are going to be joined.

Employee Employee D€Fartrnent

EMP l8 Emp Name Adclress Erlp ]A Bepertr.nent

U5

U5

I*

ili

nlrSf

Fretl

frey

I

l

'7

4

IT

It

E ^--L ilE,

Afiniln

. Inner.ioins

Select " from employee join employeedepartment oN r.rrrploy".."mpid=employeedepartment.empld)' 
Left outcr joins

Select e'empld. empName. department from employee e Left ourer join ernployeedepaflrnent ed on(e.emplcl
.=ed.empld)

. Right outbr joins

' Select e'empld, empName' depar-tment fi'om employee e Right or-rter join employeedepartment ed on(e.e,rpl
d=ed.empld ):

. Full outcr joins

Select e'empld, empName, department from employee 9 FLLL outer join employeedepartixent ed on(e.empl
. 9=ed.empld ): 

t ' I

conclusion: Thus we have studied HIVE DML commands.

1

2
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Aim: Working with operators in Pig- FOREACII, ASSEII'|. IILTIIR. GIiOllp. OR.DER By. I)ISTINCT'.
JOIN, I-IMIT, SAMPE, SPLIT, FLATIEN.

Pig (programming tool):

Apache Pig is a high-level platform for creating prcigrarns that run on Apache Fladoop. 'Ihe language fbr this
platfoim is called Pig Latin.Pig can execute its I{adoop jobs in MapReduce..Apachg 'I'ez, or Apache Spark.

I'}ig Latin abstracts the programming fiorn the Java Maplteduce idiom into a notation which mal<es

MapReduce programming high level, similar to that of SQI- for ItDIlMSs. Pig I-arin can be exrendecl using
User DefineC liunctions (LIDlts) which the user can write in Java, Python, JavaScript, Iluby or Groovy and

then call directly from the language.

History:

Developer(s) Apache Softrvare Iroundation, Yahoo ltesearch

Initial release September 11, 2008; 8 years ago

Stable release v0.16.0/June 8,2016; 8 months aso

Developrnent status VE

Windows, OS X, Linux

ata analytics

Operating system

I,icense pache I-icense 2.0

Website org h

Pig vs SQL

In comparison to SQL, Pig

1. Uses lazy evaluation (In programming language theory, lazy evaluation, or call-by-need is an

evaluation strategy which delays the evaluation of an expression until its value is needed),

2. Uses extract, transform, load (ETL),

3. Is able to stole data ar any point dur.ing a pipeiine.

4. . Declares execution plans,

-5. Supports pipeline splits, thus allowing workflows to proceecl along DAGs(In mathematics and

computer science, a directed acyclic graph is a finite directed graph with no directed cycles.) instead
. of strictly sequential pipelines.

Reiational Operators

1. ASStrRT

Assert zi condition on the data.

Syntax

ASSERTalias BY expression [, message.];

Terms

alias The name of the relation.

'age
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BY Requilea keyworcl.

expl'ession A boolean expr.ession.

message'Etror message when assertion fails.
Usage

Use assefi to ensllre a condition is true on your data. Processing fails if any of the records voilate the
condition"

Examples

Suppose we have relation A.
A = I-OAD 'data'AS (a0:int,al:int,a2:int);

DI,MP A;
( 1 .2.31

(4,2,1)

(8.3.4t

(4,3,3)

('7 ) \t
(8.4.3)

.Now, you can assefi that a0 column in your data is >0, fail if otherwise
ASSERT A by a0 ) 0, 'a0 should be greater rhan 0,;

2.. FOREACI{
Generates data transformations based on columns of data.
Syntax

alias = FOIIEACII i block I nested_block );
Terms

l

FOREAC relation
alias

al

H. TEGENERA usedblock terouwith b Use( thisag). tax:SVN

FOREA CH alias GENERA TE S schemexpression lA ron AS sch aemexpres

alias : {nestecl_op I nested_exp}; [{alias : {nested_op I nestecl_exp} ; ...]
GENERATE expression [AS schema] fexpression [AS schema]....1

t.
l)

Where:

The nested blocl< is enclosecl in openingand closing brackets i ... j.
the GENEIiA]E keyword must be the last statemenr within the nesred blocl<.
Macros are NOT alllowed inside a nested blocl<.

Nested FOREACI{...GENERATE

alias = FOREACH nested_alias 
{

block used with a inner bag. llse this synrax

nested_alias

op T.INCT,Allowed CRare ISDoperations OSS FIL FO]'EI{, REACH anLIMIT ORDd BER Y

alias The name of relation (outer bag).

block
a

t

nested_block

expression An expression.

The name of the inner bas.
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Note: FOREACI-I statements can be nested to two levels only. I,-OI{EACII statements that are

nested to three or more levels will result in a grammar error
You can also perform projections within the nested block.

I
I

Any arbitrary/, supported expression

AS Keyword

schema

A schema using the AS keyword If the FLAT1EN opelator is used, enciose the scherna ig
parentheses.

. If the FLATTEN operator is not used, don't enclose the schema in parentheses.

[,sagc

Use the FOREACH...GENERATE operatior.r to worli with columns of clata (i'f you \\,ant to work with tlples
or rows of data, use the FILTER operation).

FOREACH...GENERAIE works with relations (ourer bags) as wel| as inner.bass:

. If A is a relation (outer bag), a FOREACH statement cor.rld look like this.

X = FOREACH A GENERATE fl;
If A is an inner bag, a FOREACH statement could look like this.

X=FOREACHB {

S=FILTERABy'xyz';
. GENERAIE COUNT (S.$0);

)

Example: Projcction

In this example the asterisk ('r) is used to project all fields from relation A to relation X. Relation A and X
are identical.

X = FOI{I]ACI-I A GENEI{A'IE *; }

DLMP X;

(1,2,3)

(4,2,1)

(8,3,4)

(4,3,3)

(7,2,5)
'(8,4,3)

In this example two fields from relation A are projected to fonn relation X
X = FOI{EACH A GENERATE al, a2;

DIIMP X;

(1,2)

(4,2)

(8,3) 
.

(4,3)

(7,2)

'age

nested*exp
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3. FILTtrR
Selects tr-rples from a relation based on solrre condition.
Syntax

alias 
= 

FILTER alias By expression;

Terms

alias the name of the relation

BY Required keyword.

expresslon A boolean expression.

Use the FILTER operator to work with tuples or rows of data (if you want to work with columns of data, use
the FOREACH...GENERATE operation ).

'FILTER is commonly used to select the data that you want; or. conversely. to filter out (remove) the clata
yor"r don't'want.

Iixamplcs

Suppose'we have relation A.
A = I-OAD 'dara'AS (a1:int,a2:int.a3:int).

DI,MP A;

( 1,2,3)

(4,2,1)

(8,3,4)

(4,3,3)

(7)5\

(8,4,3)

a,

In this example the condition states that if the third field'equals 3, then include the tuple with r.elation X.
X = FILTER A BY f3 == 3;

DUMP XI

il.2.31
(4.3.3 )

(8,4,3.r

In ihis example the condition states that if the first field equals g or if the sum of fields f2 and f3 is nor
greater than first field, then include the tuple relation X.
X = FII-TER A BY (fl == 8) OR (NOT (f2+t3 > fl));

DUMP X;

(4,2,1)

(8,3,4)

(7,2,5)

S,

(8,4)

Usage
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(8.4.3)

4. DISTINCT

Reiloves duplicate tuples in a relation.

Syntax

alias = DISTINCT alias [PARTTTION BY partitioner] [FARALLI]I- nl;

Terms

alias 'lhe name of the relation

PARTITION

BY partitioner

Use this feature to specify the Hadoop Parlitioner. The partitioner controls the

partitioning of the keys of the intemediate map-olrtplrts.

PARAI-LEL n Increase the parallelism of a job by specifying the nnmber of reduce tasks, n.

lJsage

tlse the DISTINCT operator to remove duplicate tupies in a relation. DiSINCT does not preserve the

original order of the contents (to eliminate duplicates, Pig must first sort the data). You cannot use

DISTINC'I'on a subset of fields; to do this, use FOREACFI and a nested block to first select the fjelds ancl

then apply DIS IIINCT (see Ilxample: Nested Block).

Exanrplc

Suppose we have relation A.

.A = LOAD 'data' AS (a1 :int,a2:int,a3:int);

D{-MP Ar

(8,3,4)

.(1,2,3)

(4,3,3)

(4,3,3)

(1,2,3)

In this example all duplicate tuples are removed.

X = DISI]NCTA;

A

5. GROtfP

Groups the data in one ol'more relations.

Syntax

alias=GROUPalias{ALLlBYexpression} [,aliasALLlBYexpression...] TUSING'collected'l'merge'l

IPARTITION BY partitioner] [PARALLEL n];

Terrns

AG'l l's, IJAU0E Karad Page 145

DLMP X;

(1,2,3)

(4,3,3)

(8,3,4)
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alias
The name of a relation

You can COGROUP up to but no more than 127 relations at a time.

ALL
I(eyword. use ALL if you want ailtuples to go to a single grolrp; forexample. when

doing aggregates across entire rclations.

B=GROLTPAALL'

BY
Keyword. use this clause to group the relation by field. tuple or expression

B = GROLIP A BY fl;

expresslon

A tuple expression. This is the group key orkey field. If the result of the tuple expression

is a single field, the key will be the value of the first field rather than a tuple with one

field. To grorrp using rnultiple keys, enclose the keys in parentheses:

B = GROIP A BY (keyl,key2);

USING Keyword

'collected

Use the 'collected' clause with the GROITP operation (works with one relation only).
The following conditions apply:

. fhe loader must implement the {Coilectableloader} interface.

. Data must be sorted on the group key.

If your data and loaders satisfy these conditions, use the 'collected' clause to perlbrnt an

optimized version of GITOUP; the operation will execute on the rnap sicle and avoid

running the reduce phase.

'merge'

Use the omerge' 
clause with the COGROUP operation (works witl-r two or rnore relations

only ).

The following conditions apply:

. No other operations can be done betrween the LOAD and COGROLIP statements.

. Data must be sorted'on the COGROTIP'key for all tables in ascending (ASC)

order'.

. Nulls are considered smaller than evertyhing. If data contains nr.ill keys, they

should occur: before anything. else.

. Left-most loader must implement the {Collectablel-oader} interface as well as

{ OrderedloadFunc } interface.

. All other loaders must implement IndexableloadFiunc.

. Type information mustbe provided in the schema for alrthe roacrers.

If your data and loaders satisfy these conditions, the 'merge' clause to perform an

optimized version of COGROUP; the operation will execute on the map side ancl avoid
running the reduce phase.

PARTITION BY
partitibner

Use this feztture to specify the Hadoop Partitioner. The partitioner controls the

partitioning of the keys of the intennediate map-olrtputs.

PARALLEL n
lncrease the parallelisrn of q job by specifying the nuirber of reduce tas[<s, n

Usage

S,
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The GROIIP operator groups together tuples that have the same group key (key field). The key field will be

a tuple if the group key has more than one field, otherwise it will be the same type as that of the group he1,.

fhe result of a GI{OUP operation is a relation that includes one tuple per group. 'fhrs tuple contailrs two

fie lds:

The first field is named "grollp" (clo not conflise this with the GROLIP operator) and is the sarr-re type

as the group key.

. the second field takes the name of the original relation and is type bag.

. The names of both fields are generated by the system as shown in the example belorv.

Examplc

Suppose we have lelation A.

A = Ioad'student' AS (name:chararay,age:int.gpa:floattl

DESCRIBE A;

A:'{name: chararray,age: int,gpa: float}

[)LIN4P A;

(John,l8,4.0F)

(Mary,19,3.8F)

(Bi11,20,3.9F)

(Joe,18,3.8F)

Now, suppose we group relation A on field "age" for form relation B. We can Lrse the DESCRIBE and

ILLUSTRATE operators to examine the structlrre of relation B. Reiation B has two fields.'fhe first field is

'named "group" and is type int, the same as field "age" in relation A. The second fleld is name "A" afler

relation A and is type bag.

g = CiROLIP A BY age;

h

DESCRIBE B;

B:.{group: int, A: {name: chararray,age: int,gpa: float}}

T-LUSIRAIE B;

etc ...

I B I group: int I A:bag({name: chararray,age: int,gpa: float}) 
|

| {(John, 18, 4.0), (Joe, 18,3.8)}

I {(8il1, 20,3.e)}

DI.MP B;

( 1 8, { (John, 1 8,4.0F),(Joe, 1 8,3. 8F) } )

.(19, { (Mary, 19,3. 8F) } )

(20, {(Bill,20,3.9F) i )

6. ORDER BY

18

20
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Softs. a relation based on one or more fields.

Syntax

alias : ORDER alias BY { * IASCIDESC] I field_atias [ASCIDESCI [, field_alias [ASCIDESC] . ".1 .l

IPARALLEL nl:

Terms

alias The name of a relation.

The designator for a tuple.

field_alias A field in the relation. The field must be! a simple type

ASC Sorl in ascending order

DESC. Sort in descendir-rg order.

PARALLEL N Incrcase the parallelism of a job by specifying the number of reduce tasks, n.

Usage

Note: ORDER BY is NOT stable; if multiple records have the same ORDER BY key. the order in which

these records al'e returned is not defined and is not guarantted to be the same fiom one run to the next.

In Pig, relations are unordered:

. If you order relation A to produce relation X (X = ORDER A BY'r' DESC;) relations A and X still

contain the same data.

. If you retrieve relation X (DLIX4P X;) the data is guaranteed to be in the order you specified

t descending).

. However, if you further process relation X (Y = FILTER X BY $0 > 1;) there is no guarantee that the

data will be processed in the order you originally specified (descending).

'Pigcunentlysupportsorderingonfieldswithsimpletypesorbytupledesignator(''). Youcannotorderon

fields with complex types or by expressions. h

A = LOAD 'mydata'AS (x: int, y:map[]),

B = ORDER A BY x; -- this is allowed because x is a simple type

B = ORDER A BY y, -- this is not allowed because y is a complex type

B = ORDER A BY y#'id'; -- this is not allowed because y#'id'is an expression

Examples

Suppose we have relation A.

A = LOAD 'data'AS (a1:int,a2:int,a3:int);

DIIMP A;

(1,2,3)

(4.2.1)

(8,3,4)

(4.3.3)

(7.2.s)

18.4.3 r

In this example relation A is sorted by the third field, R in descending order. Note.that the order of the three

.tirples ending in 3 can vaty.

l*
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X = ORDER A BY a3 DESC;

DLIN4P X;

(7,2,5)

(8,3,4)

(1,2,3)

(4.3.3)

(8,4,3)

(4,2,1)

7. JOIN (inncr)

Perforins ar-r inner join of two or nlore relations based on corurron field values.

Syntax

'alias:JOIN alias BY {expressionl'('expression [, expression ....1')'.] (, alias BY [.expressionl'('expression [.
expression . . .l')') .. .) [USING 'replicated' | 'skewed' | 'merge' | 'merge -sparse'] [PARTITION BY partitioner]

IPARALLEL n];

Terms

Usage

Use the JOIN operator to perfor:m an inner, equijoin join of two ol' more relations basecl on common fielcl

.values. LTner joins ignore null keys, so it mzrkes sense to filter tl-rem or-rt befbre the join.

8. Sclf .loins
'fo perform seif ioins in Pig loacl the same data multiple times, under clifferent u6ur.r, to ayoid naming
corr t-licls

.In this extrmple the san re data is lqa(ed twice using a,\irses A tn( B.
grllnt> A = load lnydata';

alias The name of a relation

BY Keyword

A field expression.

Example:X = JOIN A BY fieldA, B BY fieldB, C BY fieldC;

USING Keyword

'replicated' Use to perfonn replicated joins
h

'skewed' Use to perform skewed joins

''tnerge
Use to perform merge joins

'merge-sparse' Use to perfom merge-sparse joins

PAII]]TION BY

partitioner

l-lse this feature to specily the I-Iadoop Par-titioner. 'lhe partitioner controls the

partitioning of the keys of the intennediate rnap-ortp,it..

PARALLEL n Increase the parallelism of a job by specifying the number of reduce tasks, n

expression
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glunt> R = load'mydata';

grunt> f = join A by $0, B by $0;

grunt> explain C;

Example

Suppose we have relations A and B.

A = LOAD'data1' AS (a1:int,a2:int,a3:int);

R = LOAD 'data2'AS (bl:int,b2:int);

DUMP B;

(2,4)

(8,9)

(1.3)

(2.1\

(2,9)

(4,6)

(4,9)

In this example relations A and B are joined by their first fields.

X = JOIN A BY a1, B BYbl;

DI..INIP,A;

r1 ) 1l

(4,2,1)

(8,3,4)

(4,3,3)

(1,2,s)

(8,4,3)

DUMF X;

(1,2,3,1,3)

(4,2,1,4,6)

(4,3,3,4,'6)

(4,2,1,4,9)

(4,3,3,4,9)

(8,3,4;8,9)

(8,4,3,8,9)

9. JOIN (outer)

Perfonns an outer join of two relations based on common field values.

Syntax

alias = JOIN left-alias BY left-alias-column [LEFTIRIGI{TIFI-LL] [OUllrR]. right-alias BY right-aiias-

column IUSING'replicated'l 'skewed'l 'merge'l IPAIfTIION BY partitioner] [PAl{At.LIrL n];

a
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Terms

Use to perform replicated joins (see Replicated Joins)

Only left outer join is supported for replicated joins.

Usage

Use the JOIN operator with the conesponding keywords to perform left, right, or full outer joins. 'lhe
'keyword 

OUTllR is optional for outer joins; the keywords I-EI]T, RIGI-II'ancl FUI-L u,ill imply left or-rter.
' riglrt o,utet'ancl firllouterjoitts respectively wlren OU'l-lrl{ is ornilted.'t1rc Pig Lrrtirr .yrrtlx closely adheles to

the SQL standard.

Please note the following:

' matching keys) have schemas.

. Outer joins will only work for two-way joins; to perfbrm a multi-w:ry outer join, you will need to

. pelfolrn rnultiple two-way oLrter join statements.

Examplcs

'lhis exarnple shows a left outer join.

A = I-OAD 'a.txt'AS (n:chararray, a:int);

B : I-OAD 'b.txt'AS (n:chararay, m:charanay);

C = JOIN A by $0 LEFT OUTER, B IIY $0;

'fhis exarnple shows a full outer join.
.A = [,OAD 'a.txt'AS (n:charanay, a:int);

. B = LOAD 'b.txt'AS (n:charanay, m:chararray);

C = JOIN A IIY $0 FULL, 1l BY $0;

'lhis example shows a replicated left outer join.

alias The name of a relation" Applies to alias, left-alias and rigl-rt-alias.

alias-column
The name of the join column for the corresponding relation. Applies to lefi-alias-

column and right-alias-column.

BY I(eyword

LI]IT'f Left outer join"

RIGHT Right outer join.

FTILL trull outer join

OUTER (Optional) Keyword

USING Kevword

'skewedi Use to perfbrm skewed joins (see Skewed Joins).

'merge' Use to perform merge joins

PARTITION BY

partitioner

Use this feature to specify the Hadoop Partitioner. 'fhe partitioner controls the

partitioning of the keyi of the intermediate rnap-olrtplrts.

PARALLEL n Increase the parallelism of a job by specifying the number of reduce tasks, n

'replicated
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A = LOAI) 'large';

Il = I-OAD'tiny';

c= JoiN A BY $0I-EI'-T, B llY $0 UsING 'replicated';

'fhis example shows a skewed full outer join.

A = I OAD 'studenttab'as (name, age' gpa);

B = LOAD 'votertab'as (name, age, registration, contribution)l

C = JOIN A BY name FUI-L' B RY name IISING 'skewed';

IO. LINIII'
I-imits the number of output tuples.

Syntax

alias = LIMIT alias n;

Terms

Usage

Use the LIMIT operator to limit the number of output tuples'

If the specified number of output tuples is equal to or exceeds the number of tuples in the relation, all tuples

in the relation a1e retumed.

If the specifi'ed number of output tuples is less than the number of'tuples in the relation, theu n tuples ate

retumed. There is no guarantee which n tuples will be rqturned, and the tuples that are returned can change'

fiom one run to the next. A parlicular set of tuples can be requested using the ORDER operator followed by

LIMI'f.

Note: T'he I-IMIT operator allows Pig to avoid processing all tuples in a relation. In niost cases a queryr that

uses LiMIT will run more efficiently than an identical query that does not use LIMI'f. It is always a good

idea to use limit if You can.

'Examplcs

In this example the limit is expressed as a scalar'

a = lotd 'a.txl.';

b=groupaall;

c = foreach b generate COTINT(a) as sum;

d = order a by $0;

e=limitdc.sum/100;

Suppose we have relation A.

A = LOAD 'data'AS (a1:int,a2:int,a3:int);

,DIIMP A;

alias

The nurnber of output tuples, either:

. a constant (for example, 3)

' a scalar used in an expression (for example, c'sum/100)

Note: The expression can consist of constants or scalars; it cannot contain any columns from the input

relal ion.

Note: Using a scalar instead of a constant in LIMIT automatically disables most optimizations (only

push-before-foreach is performed).

s;

The name of a relation.

q
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( 1,2,3)

(4,2,1';

.(8,3,4)

(4,J.3 )

(1,2,5)

(8,4,3)

In this example outprit is lirnited to 3 tuples. Note that there is no glrarantee which three tuples wi11be

outpllt.

X = LIMI'l'A 3:

DUMP X;

(1,2,3)

(4.3.3)

II'il;1"-r,rple the ORDER operator is used to order the tuples arid ihe LIMIT operalor is r-rsed to output the

first three tuples.

B = ORDER A BY f1 DESC, f2 ASC;

DTA4P B;

(8,3,4)

(8,4,3)

(7?5\

(4,2,1)

l+. J.r,
(1,2,3)

DLMI'X;
(8,3,4)

(8,4,3)

(1,z,tr)

X=LIMITB3;

11. SAMPLE

Selects a random sample of data based on the specified sample size.

Syntax

SAMPI-lj irlias size;

Terms

alias The name of a relation.

slze

Sample size, either

. a constant, range 0 to 1 (for exarnple. enter 0.1 for 1Oolc)

. a scalar used in an expressiorr

il
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Usage

use the SAMPLE operator to select a random data sample with the stated sample size' SAMPLE is a

f-Uuburtr,ic operator; there is no guarantee that the exact same number of tuples will be returned for a

particular sample size each time the operator is used'

Example

In this example relation X will contain lVo of the data in relation A'

A = Lb,qD 'data' AS (f 1:int.f2:int,f3:int)l

X=SAMPLEA0.01;

In this example. a scalar expression is used (it will sample approximately 1000 records from the input)'

a = load'a.txt';

b=groupazill;

.c = foreach b generate COTINT(a) as nlrm-rows;

e = sample a 1000/c.num-rows,

72. SPLIT

Partitions a relation into two or more relations.

Syntax

SpLiTalias INTO alias IF expression, alias IF expression [, alias IF expression "'] t' alias O'|HERWISEIT

Terms

alias The name of a.relation

INTO Required keyword.

IF Required keyword.

expresslon An expression.

OTFIERWISE Optional keyword. Designates a default relation

'[Jsage

use the spLIT operator to partition the contents of a relation into two 01'more relations based on some

exprcssiorl. Depending on the conditions stated in the expression:

. . A tuple rnay be assigned to more than one relation'

Exarnple

In this example relation A is split into three relations, x,Y. andz.

A = LOAD 'data'AS (f 1:int,f2:int'f3:int);

DI]MP A;

(1,2,3)

(4,5,6)

(7,8,9)

Note: The expression can consist of constants or scalarsl it cannot contain any columns from ti-re input

relation.

S,

a
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SPI-ITA INTO X IF fl<7,Y IF f2==5, ZIF (f3<6 OR f3>6);

DT.MP X;

(,1,2,3)

(4,5,6)

DI-MP Y;

(4,s,6)

DUMP ZI

( 1.2.-r1

(7,8,9)

Flatten Operator

the trLATTEN operator looks like a IIDF syntactically, but it is actLrally an operator that changes the

.stl-Llcture of tuples and bags in a way that a LIDF cannot. Flatten ur.t-nests tr-rples as well as bags. l'he idea is

. the same, br-rt the operation and result is different tbr each type of structllre.

For tuples, flatten sr-rbstitutes the fields of a tuple in place of the tuple. For example. consicler a relation that

has a tuple of the form (a, (b, c)). The expression GENERATE $0, flatten($l), will cause thar tuple to

.become (a, b, c).

For bags, the situation becomes more complicated. When we Lln-nest a bag, we ireate new tLrples. lf we have

a relation that is made up of tuples of the form ({(b,c),(d,e)}) and we apply GENEI1ATE flatten($O), we encl

up with two tuples (b,c) and (d,e). When we removb ir level o1'nesting in a bag, sometirneS we cause a cross

produbt to happen. For example, consider tr relation that has a tuple of the fom (a, {(b.c), (d,e) }), commonly
produced by the GROUP operator. If we apply the expression GENtrRAlL $0, flatten($1) to this tuple, r,ve

will create new tuples: (a, b, c) and (a, d, e).

Aiso r-rote that tl-re flatten of empty bag will result in that row beingdiscerded: no ontput is generatecl.

grunt> cat empty.bag

t) 1

grunt> A = LOAD 'empty.bag' AS (b : bag{ }, i : inr);

grlrnt> B = FOREACH A GENERATE flatten(b). i;

gnurt\.1)LMP B:

grunt>

.Null Operators

Descripliott

Operator Symbol Notes

is null is null

is not null is not null

tr)xamples

In this example, values that are not null are obtained

X = FILTER A BY f I is not null:

T'ypes T'able.

the null operators can be applied to all data types
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Sign Operators

Description

Exampl4s

.In this example, the negation operator is applied to the "x', values.

A = LOAD 'data' as (x, y, z);

B = FOREACH A GENERATE -^,y,
Types' T'able : negative ( - ) operator

!-

bag eIror

tuple error

map error

int rnt

long long

float float

double double

chararray EITOI

bytearray double (as double)
1

datetime EITOT

biginteger biginteger

bigdecimal bigdecimal

Conclusion: Thus we have studied pig commands

Operator Symbol Notes

positive + FIas no effect"

negative (negation) Changes the sign of a positive or negative number
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Experimeht No :7

Aim : Study of R-declaring variables, expressions, functions and executing R script.

ll - Overvier+

.R is a plogramming language and software environment for statistical analysis. graphics representation and

reportin-Q. R was created by Ross Ihaka and Robert Gentleman at the University'of Auckland. New Zealand,

and is currently developed by the R Developrnent Core Team.

The cote of R is an interpreted computer language'which allows branching and looping as well as ntodular

programming using functions. R allows integration with the plocedures written in the C, C++, .Net. Python

or FORTI{AN languages for efficiency.

I{ is freely available under the GNU General Fublic License, and pre-compilecl binary versions are providecl

for various operating systems like l-inux. Windows and Mac.

li. is free software distributed under a GNU-style copy left, and an official parr of the GNU project callecl

GNU S.

Fcaturcs of R
'As 

stated garlier, R is a prograrnming lzrnguage and sofiware environment for statistical analysis, graphics

representation and repofiing. The fbllowing are the important f-eatLrres ol'R -
' R is a weli-developed, simple and effective programming language which includes conciitionals.

. loops, user defined recursive functions and input and output facilities.

' . R provides a suite of operators for calculations on an'ays, lists, vectors and matt'ices.

. Il provides a large, coherent and integrated collection of tools for data analysis.

. . R provides graphical facilities fbr data analysis and display either directly at the compLrter or pnnting

irt the papers.

Local Environment Setup A

If you are still willing to set up your environment for I{, you can follorv the steps given below.

Windows Iristallation

You can download the Windows installer version of R from 1{-3.2.2 for Windows (32164 bit) and save it in.a

localdlirectory.

'As it is aWindows installer (.exe) with a name "Il-version-rvin.exe". You can just double click and run the

installer accepting the default settings. If your Windows is 32-bit versior.r, it installs the 32-bit version. But if
your windows is 64-bit, then it installs both the 32-bit and 64-bit versions.

After installation you can locate the icon to mn the Plogram in a directory structure

'"R\R3.2.2\bin\i386\RgLri.exe" under the Windows Program Files. Clicking this icon brings Lrp rhe R-GL}I

which is the ll console to do R Programming.

R Command Prompt

Once you have 11 environment setlrp, then it's easy io ,to.t your R command prompt by jusi typing the

fbllowirrg corrunand at your conrrnand prolnpt -
$R

This will launch R interpreter and you will get a prompt > where you can start typing your program as

follorvs -
> myString (- "Ileilo, World!"

r 4BU
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> print ( myString)

Ill "lIello. Worldl"

Here first statement defines a sring variable rnyString, where u,e assign a string "Hello, Worldl" ancl the,
next statement pdnt0 is being useci to print the value srored in variable myString.
R Script Filb

.Usually, you will do your programming by writing yglrr programs in script files and then you execute those
scripts at yolrr command prompt with the help of R interpreter called Rscript. So let's starl with writing
follow.ing code in a text file called test"R as uncler -
# My trst program in R Programming

myStdng (- "Hello, World!"

print ( myString)

Save the above code in a file test.R and execute it at Linux command prompt as given below. Even if you are

using Windows or other system, syntax will remain same.

$ l{script test"I{

When we lun the above program, it produces the following result. .

[1] "Hello, Worldl"

Comments

Comments are like helping text in your ll program and they are ignored by the interpreter while executipg
youractualprogram. Single comment is u,ritten using # in the beginning of the statement as follou,s -
# My first program in R Programming

R - Data Typcs

In contrast to other programming languages like C and java in R, the variables al"e not declared as.some clata

type. The variables are assigned with R-Objects and the data type of the R-object becomes the data type of
the variable. There are many types of R-objects. The frequently used ones are - .

Vectors

Lists

Matrices

Arrays

l'ractors

Data Frames

'lhe simplest of these objects is the vector object and there are six datatypes of these atomic vectors. alscr

termed as six classes of vectors. The other R-Objects are built upon the atomic vectors.
'lhe simplest of these objects is the vector object and there are six data types of these atomic vectors, alscr

tenned as six classes of vectors. The other R-Objects are built upon the atomic vectors.

1. I-ogical

2. Numeric

3. Iirteger

4. Complex

5. Character'

6. I{aw

a

a

a

t

t

a

1
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Vcbtors

When you want to create vector with more than one element, you shoulcl use c0 function.which means to
combine the elements into a vector.
.# Create a vector.

apple <- c ('red','green',"yellow")

print(apple)

.# Get the class of the vector.

prrnt(class(apple))

When we execLrte the above code, it prodLrces tlie following result -
[] "red" "green" "yellow"

[1] "character"

Lisb
A list is an ll-object which can contain rrany diff"rent types of elements inside it lilce vectors, furnctions and

even another list inside it.

** Create a list.

list1 <- list(c(2,5,3),2 1.3,sin)

# Print the list.

printtlist I t

When we exec:ute the above code, it produces the fbllolving result -
tt I ll
ulzs3

tt2ll

tll21:3 il

tt3ll
function (x) 

. 
.Primitive("s in")

Matriccs

A rnatrix is a two-dirnensional rectangular data set. It can be created using a vector input to the matrix

function.
'# 

Create a rnatrix.

M = matrix( c('a','a','b','c','b','a'), nrow = 2, ncol = 3, byrow ='fllIJL)
plint(M)

When we execute the above code, it produces the following result -
t,1l [,2] [,3]

[1,] "a" rr^rr trbrr

[2,] "c" 
rtrb 

'r tr4 rr

Arrays

While matrices are confined to two dimensions, alrays can be of any number of dimensions. The an-ay

function tzrkes a dirn attribute which creates the required number of dirnension. In the below example we

create an array with two elements which are 3x3 matrices each.
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# Crelte an array.

a <- array(c('green','yellow'),dim = c(3,3,2))
print(a)

when we execute the above code. it produces the following result.-
I

[,1] [,2] [,3]

[1,] "green" "yellow" "green"

[2,] "yellow" "green" "yellow"

[3,] "green" "yellow" "green"

.[,1] [,2] [,3]

[1,] "yellow" "green" "yellow"

[2,] "green" "yellow" "green"

[3,] "yellow" "green" "yellow"

F actors

Factors are the r-objects which are created using a vector. It stores the vector along with the distinct values
of the elements in the vector as labels. The labels are always character irrespective of whether it is numeric
or character or Boolean etc. in the input vector. They are useful in statistical rnodeling.
Factors are cieated using the factor0 function.The nlevels functions gives the count of levels.
# Create a vector.

apple_colors ( - c ('green',' green'.'yellow','red'.'red,.,red,,, green')

# Create'a factor object.

.factor_apple < - factor(apple_colors )

# Print the factor.

prinrtfhctor_apple)

print(nle ve ls (factor_apple))

when we execute the above code, it produces trie folrowing result -
[1] green green yellow red red red yellow green

Levels : green red yellow

# applying the nlevels function we can know the number of distinct values

tll 3

Data Frames

Data fiames are tabular data objects. Unlike a matrix in data frame each column can contain clifferent modes
of data. The first column can be numeric while thc second column can be character ancl tl-rir.d colurnn can be
Iogical. lt is a list of vectors of equal length.

Data Frames are created using the data.frameQ function.
# Create the data frame.

BMI <- data.frarne(

;r

S,
'age

')



.,***.r,,,,, ,.-" *-*2***#XJ*XX*,
gender = c("Male", "Male"""F-emale" ),

height = c(152, 171.5, 165),

rveight = c(81,93, 78),

Age = c(42.38,26)

)
'printtBM I;

' When.we execute the above oode, it produces the following result -
gender height weight Age

I Male 152.0 81 42
'2 Male 171.5 93 38

3 Female 165.0 78 26

Variablb Assignment
'lhe variables can be assigned values using leftward, rightward and equal to operator. The valr-res of the

variables can be printert using print0 or cat0function. tne caiQ function combines multiple items into :r

continuous print output

# Assignment using equal operator.

v&1. 1 = c(0,1',2,3)

# Assignment using leftward operator

v ar.2 l- c(" learn ","R")

# Assi$nment usir-tg rightward operator

c('IltUIJ,1) -> var.3

' print(vai.1 )

cat ("var.I is ", var.l ,"\n") e

cat ("var.2 is ", var.2 ,"\n")
cat ("var.3 is ", var.3 ,"\n")

When we exeorte the above cocle, it produces the following resirlt -
[1]0123
var.lis 0123
var.2 is learn lt
var.3 is 1 I

R - Dccision makirrg

l{ provides the following types of decision making statements. CIicl< the fbllouing links to checlt their detail.

r <Llil

Sr.No. Statement & Description

if statement

An if statement consists of a Boolean expression followed by one or more statements.

Z

if...else statement

an else which execlrtes w B

expression is false.

I
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R - Loops

Lqotri Control Statements

Loop control statements change execution from its normal sequence. When execution leaves a scope. all
automatic ob-jects that were created in that scope ar-e destroyed.

R the following control statements. Click the fo llowing links to check their detail.

R - Functions a

A ftrnction is a set of statements organized together to perform a specific task. R l-ras a large number of in-
. built functions and the Llser can create their own functions.

. Function Definition
Ari R function is created by using the keyword function. The basic syntax of an R function definition is as

. lollows -
ftrnction_name (- function(arg_1, arg_2, ...) {

Function body

)

Function Components

The cliffereni parts of a function are -
Funetion Name - This is the actual name of the. function. It is storecl in R environment as an object
with this name.

Argumcnls - An argument is a plaoeholder. When a function is invohed. you pass a value to the
argument. Alguments are optional; that is, a function may contain no argumerits. Also ar:glrments can
lrave delauIt valtres.

Function Body - The function body contains a collection of statements that defines what the

function does.

a

Sr.No. Loop Type & Description

repeat loop

Ijxecutes a sequence of statements multiple times and abbreviates the code that manages the loop
valiable.

2 a statement or grollp of statements while a given condition is true. It tests the condition
executing the loop body

-1

a while statement, except that it tests the condition at the end of the loop body

Sr.No. Control Statement & Description

the Ioop statement and transfers execution to the statement immediately following the

2
next statement simulates the behavior of R switch.

I

fodo_op

I

Next statement
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' Return Value - The return value of a functioir is the last expression iri the function bocli, to be

evaluated.

R has many in-built f"unctions whicl-r can be directly called in the prograrn without defining them first. We

can also create and use ollr own functions refened as user defined functions.

Built-in Function

Simple examples of in-built functions are seq0, mean0, max$, sum(x) and paste(...) etc. 'lhey are directly

called by user written pr:ograrns.

# Create a'seqlrence of numbers l'rom 32 to 44.

print(seq (32.4,1))

.# Find mean of numbers frorn 25 to 82.

print(n"rdan(25:8Z))

# Find sum of numbers frm 41 to 68.

print(surn(41 :68))

When we execute the above code, it produces the fbllori,ing result -
lll 32 33 34 35 36 37 38 39 40 4t 42 43 44

t1l s3.s

ul rs26

Uscr-dcfincd Function

We can create user-defined functions in I{. they are specific to rvhat a Llser wants :rnd once created thev can
'be 

used like the built-in ftrnctions. Below is an example of hou' a lunction is created and used.

# Crearte n function to print squares of nr:mbers in seqrience

new.function <- function(a) {

, for(i in 1:a) {
' 

b. <-.i^2 1

'print(b)

)

)

Calling a Function

# Create a function to print squares of numbers in sequence

new.function <- function(a) {

for(i in 1:a) {

b <- i^2

prmt(b )

)

)

# Call the function new.firnction supplying 6 as an argument.

.new.function(6)

When we execute the above code, it procluces the following result -
tll I

t1l 4
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I1l e

[1] 16

ttl2s
t1l 36

Calling a Function without an Argument
# Creaie a function rvithout on urg.,*"rr.
new.funition <- function0 {

for(i in 1:5) {

print(i^2)

)

)

# Call the function without supplying an arglrment.
rrew.fu nction 1.;

when we execute the above code, it pr.duces the folrowing resurt -
lll 1

[1) 4

ille
l1l 16

lrl25
calling h Function with Argument varues (by position and by name)
The arguments to a function call can be supplied in the same sequence as defined in the function or they can
be.suppiied in a different sequence but assigned to the names of the arguments.
# Create a function with arguments.

new.function <- function(a,b,c) {

result<-a*b+c
print(result) a

)

# Call the function by position of arguments.

new.function(5,3,1 1)

# Call the function by names of the arguments.
new.lunction(a - I l. b = 5. c = 3)

when we execute the above code, it produces the foflowing resurt -
[1] 26

[1] s8

Calling a Function with Default Argument
we can define the value of the arguments in the function definition and call the function wi.thout supplying
any argument to get the default result. But we can also call such functions by supplying new values of the
zrrgument and get non default result.

# Create a function with arguments.

new.function (- function(a = 3, b = 6) {



*f**r-" tct-''qr''rl

result <- a 'i b

print(r'esuit)
I
I

# Call the function without giving any argument.

new.tunction0

# Call the function with giving new values of the argllment.

new.function (9.5 I

When we bxecute the above code, it produces the following result -
tll 18 "

[1] 45

Conclusion: Thus we have studied R-declaring variables, expressions, functioni and executing R script.

a
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Aim : woiliing with R dara sers- creare, 
"ffi;Xent 

no -8

Overview

' Flere' we will learn to create read data from a csv file and then write data into a csv file. -fhe file should be

:ffi1[Ir:J;T:.::"', 
directory so that R carr read ir. of course we can arso ser our own clireoory anrr

.Getting and Setting Lhe Working Directory

Iotl 
can check which directo'y the R workspace is pointing to using the getwd.

function. You can also set a new working directory rsing sitwa
ftrnction.

# Ge! and print cunent working directory.
print(gelwd0)

# Set current working directory
.setwd("/web/com")

# Get and print current working directory.' . prinr(getwdQ)

. v/hen we execute the above code, it produces the fortowing resurt -
t 1 l " /w eb / comt I 441 Og 61 24 _ZO I 6,,

[1] "/web/com"

This result depends on your os and your current directory rvhere you are working.
Creating (Input as) CSV Filc
'rhe csv file'is a text file in which the values in the columns are separated by a comma.. Let,s consider thefollowing data present in the file named input.csv. ;r

' You ian create this file using windows notepad by copying and pasting this data. save the file as input.csvtusing (he save As AII filesx.*

option in notepad.

. .id,name,salary,start_date,dept
. i,Rick,62_3.3,2012_01_0l,IT

2,D an,5 1.5.2;20 13 -Og -23,Operations
. .3,Michelle,61 1,2014_11_15,I.1.

. 4,Ryan,729,2014-05- l l,HlL
,Gary,B43 .25,201 5 - 03_27,Finance

6.Nina,5.78.20 I 3_05_2 I .tT
7,S imon,63 2.B,ZO I 3 _ 07_3 0, Operation s

8,Gum,l 22. 5,20 1 4 - 06 _ lT,Fin an ce

Reading a CSV File
. Following is a simple example of read.csv

. 
'function to read a cSV fire avairabre in your current working directory -' data <- read.csv("input.csv',)

pr.intrdatr t



Data Analytics Lab Manual

When we execute the above code, it produces the following result -
name. salary. start*date, dept

I{ick 623.30 2012-01-01 IT
Dan 515"20 2013-09-23 Operations,

Michelle 611.00 2014-11-15 IT
Ilyan 129 "00 2014-05- 1 I HR ,

Gary 843.25 2015-03-21 Finance

Ninh 578.00 2013-05-21 IT

Simon 632.80 2013-07-30 Operations

Guru 722.50 2014-06-17 Finance
'Analyzing the CSV File

By delaull the read.csv

function gives the output as a data frame. this can be easily checked as follows. Also we can check the

number of columns and rows.
'data <- read.csv(" input.csv")

print( is. d ata. frirme(d ata))

print(nco1(data))

prirrtt nrowldata))

Wherr we execute the above code. it produces the follorving resLrlt -
lrl'iltuL:
ttl s

tll8
Once we read data in a data fratne, we can apply all the functions applicable to data frames as explained ir-r

subsequent section.

1. Get the maximum salary h

# Create a data frame.

data (- read.csv("input.csv")

# Get thb max salary from data frame.

sal (- max(data$salary)

print(sal)

When'we execute the above code, it produces the following result -
[1] 843.2s

2. Gct the details of the pcrson with max salary

We can fetch rows meeting specific filter criteria similar to a SQL where clause.

if Cleirte n data fnrme.

data <- read.csv("input.csv")

# Get the max salary from data frame.
' 

sal <- u-rax(data$salary)

# Get the person detail having max salary.

id,

i1
2Z
-1 -1

44
5NA
66
77
88
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retval <- subset(data, salary == max(salary))
prin t (retval)

when.we execute the above cocle. it produces the fbilowing resurt -id rlame salary start_date dept
5 NA Gary 843.25 ZOt5-03-27 Finance

3. Get all the people working in IT department
# Create a data frarne,

data <- iead.csv(" input.csv',)

retval (- subset( data, dept -= "IT',)
prin t(retval)

when we execure the atrove cocle. it procluces the roilowing resurt -
id name salary start_date dept

1 1 Rick 623.3 2012-01_Ot IT
3 3 Michelle 611.0 2Ot4-11-15 IT
6 6 Nina 578.0 2013-05-21 IT

4. Get the pcrsons in IT department whose sarary is greater than 600
# Create a data frame.

data <- read.csv("input.csv")

info <- subset(data, salary > 600 & dept -- ',IT,,)
print(info)

When. we exeoute the above cocle, it produces the following result -
name

Rick

saiary start_date dept

623.3 2012-01_0t IT
Michelle 611.0 Z0t4-tt-15 IT

5. Get the people who joined on or after 2014
# Create adataframe.

data (- read.CSV("inpUt.cSv")

retval (- srrbset(data, as.Date(start_date) ) as.Date(,,20 14_0 1 -01,,))
print(retval,)

when we execute the above code, it produces the foilor,ving resurt *
id narle salary start_date dept

3 3 Michelle 611.00 2014_tt_15 IT
4 4 Ilyan 7Z9.OO 2}t4-05-fi HR
5 NA Gary 843.25 2015_03_27 Finance
8 8 Gum 7ZZ.5O 2014-06-17 Finance
Writing into a CSV Fite
R can crcate csv file form existing data frame. The write.csv
function is used to create the csv file. This file gets created in the working directory
# Cleate a data fr.ame.

data <- read.csv("input.csv")

S,
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retval < - subset(data, as.Date(start_date) ) as"Dare("20 l4-0 I -01 " ))

# Wfite filtered data into a new file.

write.csv(retval, "output.csv")

newdata <- read.csv("outplrt.csv")

prittt(newdata )

When we execute the above code, it produces the following result

X id nitme salary slxrl_date dept

1 3 3 Michelle 611.00 2014-11-15 IT

2 4 4 l?.yan 129.00 2014-A5-11 HR

3 5 NA Gary 843.25 2015-03-27 Finance

4 8 8 Guru 722.50 7014-06-17 ltrinance

Ilere the column X comes from the clata set newper. This can be dropped Lrsing aclclitional pzrrameters rvhile

writing the lile.

# Create a data frame.

data <- read.csv(" input.csv")

retval <, subset(data, as.Date(start_date) ) as.Date("20 I 4-0 1 -0 1 " ))

# Write filtered data into a new file.

write.csv(retva1, " output.csv ", row.n afres = FALSE)

newdata <- read.csv("outpnt.csv")

print(newdata)

When we execute the above code, it produces the following result -
id narrre salary start-date dept

1 3 Michelle 61 I .00 2014-11-15 IT

2 4 Ityan 129.00 2014-0-5-l I Hlt il'3 NA .Gary 843.25 2015-03-27 Finance

4 8 Guru 122.50 2014-06-17 Finance

Conclusion: Thus we have studied and implemented R data sets
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Experiment No: 9

Aim: Manipulating and processing data in il- rnerging datasets, sorting data, putring ilata into shape,
'managing data using matrices managing clata using data fiarnes.
Overvier.rl

R provides a different way to sort the clata either in ascending or descending order; Data-analysts. and Data
scientists use order0, sor10 and packages like dplyr to sort data clepending upon the structure of the obtainecl
data.

ordei0 can sort vector, matrix, and also a dataframe can be sofied in ascending and descending order with its
help, which is shown in the final section of this tutorial.

Syntax ofordcrl)
The syntax of order0 is shown below:

order(x, decreasing = TRUE or F-ALSE, na.last = TRUE or FLASE, method = c("alrto',, "sheil,', "q,ich',,
"radix"))

The argument above in order0 states that:

x: data-frames, matdces, or vectol-s

' dccreasing: boolean value: TRUE then soft in'descending order or FALSE then sort in ascendinp
order.

na:last: boolean value; TI{UE then NA indices are plrt at last or FLASE 'lI-lEN NA indices are pLrr
. first.

. method: sorting method to be used.

OrderQ in R
Let's.look at an example of order0 in action.

Belorv the code contains variable x, which includes a vector with a list of numbers. The numbers are ordered
according to its index by using order(x).

y = c(4,12,6,1 ,2,9,5) e

order(y )

The above code gives the following output:
5t13462
Heie the order0 will sort the given numbers according to its index in the ascending order. Since number 2 is
the smallest'.which has an index as five and number 4 is, index 1, and similarly, the process moves fbr-ward in
the same pattem.
'Y 

= c(4,12"6,7 ,2,9,5)

y [o rderty )l

Ihe above code gives the following olrtput:

24s61912
Here the indexing of order is done where the actual values are printed in the ascending order. The values are
ordered according to the index using order0 then after each value accessed using y[some-va1-re].
Sorting vector using different parameters in orderQ
I-et's look at an example where the datasets contain the value as syrnbol NA(Not iryaiiable).
order(x,na.l as t=Tft flf, ;
x <- c(8.1,4. I,-4,NA.46.8.9.5,3)

order(x,na.last = TRLIE)

-:--
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'flre above code gives the following olltput:
542l't 310 1 897 6

FIere the order() will also sort the given list of numbers according to its inclex in the ascending orcler.
'Since NA is present, its index will be placed last, where 6 will be placed last because of na.last=TRUE,.
order(x,na.las t=FALSE)
order(x,na.last=trAI-SE)
'Ihe above code gives the following output:

654211310 1897
Here the order0 will also sort the given list. of numbers according to its index in the ascending orcler.

Since NA is present, it's index, which is 6, will be placed first because of na.last=FAt,SE.

order(x,decreasing=fftUE,na.las t=TRUE)
order(x,decreasing=fBtIE,na. last=TRUE)
-[he 

above code gives the following orrlpur:

.7918103112456
I"Iere ordet() will sort a given list of numbers according to its index in the descencling order because
of decreasing=]RIJE: 46. The largest is placed at index 7, and the other values are arrar]sed in a decreasinp
manner. Since NA is present, index 6 will be placed last because of na.last=TRUE.

.order(x,decreasing=FALSE,na.las t=FALSE)
order(x,decreasing=FdLSE,na.last=FALS E)

The aboye code gives the following outplrt:

6542 il 3 t0 1897
HereNA is present which index is 6 will be placed at first because of na.last=FALSE. orcler() will sort a

given list of numbers according to its index in the ascending order because of decreasilg=fiAlS]r: -4. rvhich
is sn-rallest placed at index 5, and the other valdes are aranged increasingly.

Sorting a dataframe by using orderQ

Let's create a datafi'ame where the population value is 10. The oyariable gender consists of vector yllues
'male'and 'fentale'where l0 sample values cor-rld be obtained lvith the help of sample(i. 11'hereas rep6ce'=
TRIIE will generate only the unique l,alues. Similarly, the a-ee consists of value from 2-5 to 7-5, alopg with a

degree of possible value as c("MA," "ME," 'BE," "BSCS"), which again will generate unique values.

Task:. l'o sort the given data in tlre ascending order baied on the given popLrlation's age.

.Note: 
the sample data shown may differ while you're trying to Lrse it in your local lnachine because each

time running a code will create a unique dataframe.

population = l0
gender=sarnple(c("male", " fernille" ),population,replace=1RlJE)
age = sampl e(25 :7 5, population, replace=TRUE)

degree = s ample( c("MA ", "MIl", " BE", "BSCS " ), population, replace=lR UE)
(final.data = data.frame(gender=gender, age=age, degree=degree))

degree

male 40 MA

S,
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degree

SCIB

BE66male

female

female

male

female

male

f'ernale

The above code gives the fol

51

48

25

49

52

57

iowing olrtput, which shows a newry created cratafiame.
a,

Let's sort the dataframe in the ascending order by using order0 based on the variable aee.

gender age

t-emale 57

BSCS

MA

MA

BE

ME

MA

MAfemale
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.The merge function in R al1ows yoll to combine two data frames, much like the join ft-rnction that is used in

SQL to combine data tables. Merge. however, does not allow {br more than two dat:r frames to be joined at

once, requiring several lines of code to join rnultiple data frantes.

'fhc mcrgc function

.As described, merge is essentialiy the "join" of the R worlcl. Whilst this post is uot about the fine workings

of merge.

Merge takes two data frames, x and y, and combines thern based on one or rrore shared columns. Rows are

coilbined rvhere the data of these shared columns afe equal, meaning we can combine columns fiom

diftbrent data frames that refer to the sarne piece of data. For instance, take the following two data frames:

height <- data.frame("Character" = c("Luke", "Han", "Leia"),

"height" = c("1.75m", "1.85m'', "1.5nr"))

geuder (- data.frame("Character" = c("Luke", "I-Ian", "Leia"),

"gender" = c("n]", "nf", "f"))

It is clear that the two data frames are refering to the same characters, however it rnay be more useful to Lrs

if tire two were combined into a single data frame. This is where merge colnes in. Nlerge takes the follou,ing
"strllctllre:

turerge(x = height, y - gender, by = "Cha.acter")

Flere, we are looking tct combine the height and gender data ltames where the ch:rracter columns are equal.

To continue the SQL anaiogy, x is the left-hand table, y is the right-hand table, and rnerge is the LEF I
JOIN operation. The "by" component is our "ON'' clause. For example:

' SELECT,.

FROM height

LIIFl'JOIN gende

ON heighr.crtlLrmn I = gender'.column I

l{unning this merge function gives us the following outplrr:

e

.9-4...."'^..^,..
, 

- ": . ,.;. ?:.

l-lnn
'l 4] il *. rld
t.{.lJt I i i

\

f;( 2:zfhL'z-r;^f \*x":t '+
-*111*: '_" ^ , ." _i; ?-,,1

3
,

( LH lr1

!

L!-q I '-

ILr\1
l.;:rA I l.l

l-his is the result we were expecting, but what if we introduce a third data frame?

eyeColour < - data.frame( " Character" = c( " I-uke ", "Han ", "Leia "),

' ''eye_colottr" = c("Brown", "Bllle", "Brown"))

Sadly, merge does not allow us to sirnply add our eyeCoiour data frame as a third inprit (we only

have x and y'parameters available). That's where Reduce comes in.

I
I Lea +
i.Jilt i
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'The 
Reduce function

Reduce takes a function and sequentially applies it to a given list of.inputs, in our case a Iist of data frames.
For example, imagine we have a function f which accepts two arguments, and a list of objects (a, b.c).
Then Reduce(x, list(a, b, c)) would perform the following action:
l1a. f(b. c) r

where the function x is first applied to data frames b and c, and is then applied to data frame a ancl the olrtplrt
of the first application of x.'lhis allows us to avoid running and saving x(b, c), like rhis:
output_i <- x(b, c)

output_2 <- x(a, output_l )

Applyirrg Reduce to merge

In merge we have an example of a fbnction that performs an actiou on two ilputs. Reduce takes two
parameters; f which stands for function and x which represents a vector. lleduce rvill sequentially apply the
ftrnction f to the list x.

In out'example, the function that we want to apply is merge. and the vector which we want to apply it to is a
.list of our data frames. Fir.st off, let's try the following:
Reduce(merge, list(height, gender. eyeColour))

{-l;;*;r- ". t.:".-, ,-2r.: t_;..a /::..:.a1 t..t:ai:t:::,,.11

? Hail Lein rl f,lu:

l' Lttn l.5r:r f Arr-,,un

3 Lulre 1.7SH m grrr.,*ri

Pellect! But what if we wanted to specify the parameters within our merge function call? Well, we could
define our owll function which merges two data frames with specified parameters:

Reduce(function(x,y) merge(x - x, y = y, by = "Character"),

list(height, gender, eyeColour))

Here, we have specified our f as a custom function, which takes two parameters and applies
the merge frinction to them. Within this custom function, we hav8 specified our by pararneter, which n-iay be
necessary for longer or more complex uses of Reduce.

Conclusion: Thus we have studied Manipulating and processing data in R.

S;



ExptNo 10

Title: Installation and configuration of Apache Spark on Local Machine.

Aim: Installation and configuration of Apache Spark on Local Machine.

Introduction

Apache Spark is a frameworkused in clupter computing environments for analyzing big data.

This platform beca:ne widely popular due to its ease of use and the improved data processing

speeds over Hpdoop.

Apache Spark is able to distribute a workload across a group of computers ia a cluster to more

effectively process large sets of data. This open-source engine supports a wide array of
programming languages. This includes Java, Scala, Python, and R.

In this tutorial, you will learn how to iustall Spork on an Ubuntu machine. The guide will
show you how to start a master and slave server and how to load Scala and Python shells. It also

provides the most important Spark commands.

Prerequisites

. An Ubuntu system.

. Access to a terminal or command tine

e A user with sudo or root permissions.

Install Packages Required for Spark

Before downloading and setting up Spark, you need to install necessary dependencies. This step

includes installing the following packages:

. JDK

. Scala

. Git

Open a terminal window and run the following command to install all three packages at once:

You will see which packages will be installed.

Once the process completes, verily the installed dependencies by running these commands:

sudo apt install default'jdk scala git -y



l-

The output prints the versions if the installation completed successfully for all packages.

Download and Set Up Spark on lJbuntu

Now, you need to download the version of Spark you want form their website. We will go

for Spark 3.0.1 with Hadoop 2.7 as it is the latest version at the time of writing this article.

Use the command and the direct link to download the Spark archive:

When the download completes, you will see the saved message.

Note: If the URL does not work, please go to tle Apache Spark download page to check for the

latest version. Remember to replace the Spark version number in the subsequept commands if
you change the download URL.

Now, exkact the saved archive \rsing tar:

Let the process complete. The output shows the files that are being unpacked from the archive.

Finally, move the unpacked directory spark-3.0.1-bin-hadoop2.7 to the opt/spark directory.

Use the mv command to do so:

The terminal returns no respoose if it successfully moves the directory. If you mistlpe the name,

you will get a message similar to:

Configurc Spark Environment

java -version; javac -version; scala -version; grt --version

wget https://downloads.apache.org/spark/spark-3.0.1/spark-3.0.1-bin-hadoop2.1.tgz

tar xvf spark-t

sudo mv spark-3.O. 1 -bin-hadoop2.7 I opt/ spark

mv: cannot stat'spark-3.0.1-bin-hadoap2.7': No such fiie or directory.



Before starting a master server, you need to configure environment variables. There are a few

Spark home paths you need to add to the user profile.

Use the s*-hO'ro**urd to add these three lines to .profile:

You can also add the export paths by editing the .profi.le file in the editor of your choice, such as

nano or vim,

For example, to use nano, enter:

When the profile loads, scroll to the bottom of the

file.

GNU nano 2.9.3

t*xtffin*hn"tmtq,r$: *

Fii* f{$il \.'i*l',, 5**rr:h Ttrsr"iir:ri i-l*lp

th*rt

53
It

tt

t{-

ffiRe J- ac* T*5 al
fLL

{f 
T_

Jr.rsti.fy

f ''$HOHE/.baslrrc'l;
"$HDI*E/. t-rashrr''

tf I -d "$H0rlElb{si" l; th*tl
PATH=" -qHOHEi ht n: $FATH"

fT

[*r
lrlj I

(rr t Text
Unrrq-rt T*xt

fiet He"Lp

Ext t
l.*r'{te *ut
Fteaf, Fx [-P

if | -d "$H0l'tE/.l*e aT"lhin" I ; tlre*"r

PATF.{='' $H0i.iEi. L*cat 1b:.*; SpATH"

,,.,:a:;, I i: irti it:

l.ijh*re Is

echo "export SPARK*HOME:/opVspark" >> -/.profi le

echo,.Hexport PATH*$PATH:$SPARK*I{OL{Eibin:$SPA$,{Q,,.{E/sbin'i >5flprofiIe
echo,,''expoTtPYSPARK,PYTHON:fusr/birVpytlon3">,>.-4piofitrE l

nano .profile



Then, add these three lines:

Exit and save changes when prompted. '

When you finish adding the paths, load the .protile file in the command line by typing:

Start Standalone Spark Master Server

Now that you have completed configuring your environment for Spark, you can start a master

server.

In the terminal, tlpe:

To view the Spark Web user interface, open a web browser and enter the localhost IP address on

port 8080. r

The page shows your Spark URL, status information for workers, hardware resource utilization,

etc.

The LIRL for Spark Master is the name of your device on port 8080. In our case, this

is ubuntuT:8080. So, thete are three possible ways to load Spark Master's Web UI:

1. 127.0.0.1:8080

2. tocalhost:808O

3. deviceName:8080

Note: Learn how to automate the deployrrurt of Spark clusters on Ubuntu selvers by reading

our Automated Deplolinient.Of Soark Cluster On Bare Metal Cloud article.

exporr P'4ffi=$FAm:$sPSB Mnruiru$SranrronaHsbid

ixrort F*SF G lnlffif '==. ,''=',"'=.'===

source -/.profile

start-master.sh

http: I / 127 .0.0. I : 8080/



Start Spark Slsve Server (Start a Worker Process)

In this single-server, standalone setup, we will start one slave server along with the master

server.

To do so, r.rrn the following command in this format:

The master in the command can be an IP or hostname.

In our case it is ubuntul:

Now that a worker is up and running, if you reload Spark Master's Web UI, you should see it on

the list:

ffi u** Spark Master at spark:ffubuntrll:70?7

URLr spark$trukrntutr r 7077

Sliu*$Io*err: t
f,rrsainurs: tTolal, U t"I$d

I{e$olyln us*:1$I{"0 MBT$lal, fi.fl E l&d

&pplic*kxr: $ HurmlnE, $ il.*mpkted

Biws:0 Runn$ng, U f,omphted

$tahs:AtjVE

* tJ$orksru {1)

a

Hmory

Specify Resource Allocation for Workers

The default setting when starting a worker on a mactine is to use all -available CPU cores. You

can speciff the uumber of cores by passing the flag to the *t ffi command. '
For example, to start a worker and assign only one CPU core to it, enter this command:

CrrasWorktld F Address

start-slave.sh spark//master:port

start-slave.sh spark//ubuntul :7077

51a{r



Reload Spark Master's Web UI to confirm the worker's configuration.

Similarly you can assign a specific amount ofmemorywhen starting a worker. The default

setting is to use whatever amount of RAM yorrmachine has, minus 1GB.

To start a worker and assign it a specific amount of memory, add the -m option and a number.

For gigabytes, use E and formegabytes, us" n6.

For exarnple, to start a worker with 5l2MB of memory, e[ter this command:

* tryorlqars {l}l

liEmoryWorksr ld f,ddrrss ttata Corus

Test Spark Shell

After you finish the configuration and start the master and slave server, test if the Spark shell

Conclusion: Hence we studied how to Install and configure of Apache Spark on Local

Machine.

tiYcrker ld *ddren*
*

Statd- Csrss ffiarnory

- UtJsrk*rs {1}

start-slave.sh -c 1 spark://ubuntuL7}77

start-slave.sh -m 5 1 2M spark://ubuntul :7 07 7

Reload the Spark Master Web UI to view the worker's status and confirm the configuration.
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LABORATORY MANUAL CONTENTS 

 

 

Students are advised to thoroughly go through this manual rather than only topics 

mentioned in the syllabus as practical aspects are the key to understanding and conceptual 

visualization of theoretical aspects covered in the books. 



Programme Outcomes (POs): 

Engineering Graduates will be able to: 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals, 

and an engineering specialization to the solution of complex engineering problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering 

problems reaching substantiated conclusions using first principles of mathematics, natural sciences, and 

engineering sciences. 

 
3. Design/development of solutions: Design solutions for complex engineering problems and design 

system components or processes that meet the specified needs with appropriate consideration for the 

public health and safety, and the cultural, societal, and environmental considerations. 

 
4. Conduct investigations of complex problems: Use research-based knowledge and research 

methods including design of experiments, analysis and interpretation of data, and synthesis of the 

information to provide valid conclusions. 

 
5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern 

engineering and IT tools including prediction and modeling to complex engineering activities withan 

understanding of the limitations. 

 
6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 

societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the 

professional engineering practice. 

 
7. Environment and sustainability: Understand the impact of the professional engineering solutions in 

societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable 

development. 

 
8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of 

the engineering practice. 

 
9. Individual and team work: Function effectively as an individual, and as a member or leader in 

diverse teams, and in multidisciplinary settings. 

 
10. Communication: Communicate effectively on complex engineering activities with the engineering 

community and with society at large, such as, being able to comprehend and write effective reports 

and design documentation, make effective presentations, and give and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the engineering 

and management principles and apply these to one’s own work, as a member and leader in a team, 

to manage projects and in multidisciplinary environments. 

 
12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in 

independent and life-long learning in the broadest context of technological change. 



LAB INDEX 

DOs and DON’Ts in Laboratory: 

 

1. Make entry in the Log Book as soon as you enter the Laboratory. 

2. All the students should sit according to their roll numbers starting from their left to 

right. 

3. All the students are supposed to enter the terminal number in the log book. 
 

4. Do not change the terminal on which you are working. 

5. All the students are expected to get at least the algorithm of the program/concept to 

be implement. 

6. Strictly follow the instructions given by the teacher/Lab Instructor. 



Sr. No Title of Experiment 

1 Installation of Android SDK, emulator 

2 To create simple project and study of android project structure and installing apk 

on mobile device/tablet, configuring mobile device/tablet in Android Studio with 

developer option and running app directly on mobile device/table 
3 Introduction to android and its architecture 

4 Study and implementation of layouts of UI in Android 

5 Study of Activity LifeCycle 

6 Study and implementation of Intents in android 

7 Write a program to use of Intents for SMS and Telephony. 

8 Write a program to study and demonstrate Broadcast Receiver. 

9 Program to demonstrate Buttons, Text Fields, Checkboxes, Radio 

Buttons, and Toggle Buttons with their events handler 
10 Program to demonstrate Spinners, Touch Mode, Alerts, Popups, and 

Toasts with their events handler. 
11 Program to demonstrate Touch Mode, Menus with their events handler. 

12 Program to demonstrate notification with their action. 

13 Develop a native calculator application 

14 Implement an application that writes data to the SD card. 

15 Write a mobile application that creates alarm clock. 

16 Implement an application that implements Multi-threading 

17 Write a program to study and use of SQLite database. 

18 Study of publishing app to the Android Market. 



Experiment no 1 

 

Aim: Installation of Android SDK, emulator 

Objective: Student should get the knowledge of installation of Android SDK, emulator. 

 
Outcome: Student will be aware of the android operating system and install android studio 

 
Theory: 

Step 1 - System Requirements 

The required tools to develop Android applications are open source and can be downloaded from the 

Web. Following is the list of software's you will need before you start your Android application 

programming. 

Java JDK5 or later version 

Java Runtime Environment (JRE) 

6Android Studio 

 
Step 2 - Setup Android Studio 

 

Android Studio is the official IDE for android application development. It works based on IntelliJ 

IDEA, You can download the latest version of android studio from Android Studio 2.2 Download, If 

you are new to installing Android Studio on windows, you will find a file, which is named 

as android-studio-bundle-143.3101438-windows.exe.So just download and run on windows machine 

according to android studio wizard guideline. 

If you are installing Android Studio on Mac or Linux, You can download the latest version from 

Android Studio Mac Download,or Android Studio Linux Download, check the instructions provided 

along with the downloaded file for Mac OS and Linux. This tutorial will consider that you are going 

to setup your environment on Windows machine having Windows 8.1 operating system. Installation 

So let's launch Android Studio.exe, Make sure before launch Android Studio, Our Machine should 

required installed Java JDK. To install Java JDK, take a reference of Android environment setup 
 
 

 

https://developer.android.com/sdk/index.html
https://dl.google.com/dl/android/studio/install/1.1.0/android-studio-ide-135.1740770-mac.dmg
https://dl.google.com/dl/android/studio/ide-zips/1.1.0/android-studio-ide-135.1740770-linux.zip
https://www.tutorialspoint.com/android/android_environment_setup.htm


Once you launched Android Studio, its time to mention JDK7 path or later version in androidstudio 
installer. 

 

 
 

 



Need to check the components, which are required to create applications, below the image has 
selected Android Studio, Android SDK, Android Virtual Machine and performance(Intel chip). 

 

 
 

 



Need to specify the ram space for Android emulator by default it would take 512MB of local 
machine RAM. 

 

 
At final stage, it would extract SDK packages into our local machine, it would take a while time to 
finish the task and would take 2626MB of Hard disk space. 

 

After done all above steps perfectly, you must get finish button and it gonna be open androidstudio 
project with Welcome to android studio message as shown below 



 

 
You can start your application development by calling start a new android studio project. in a new 
installation frame should ask Application name, package information and location of the project. 

 
 
 

 

 

 
After entered application name, it going to be called select the form factors your application runson, 
here need to specify Minimum SDK, in our tutorial, I have declared as API23: Android 
6.0(Mashmallow) 



 

 
The next level of installation should contain selecting the activity to mobile, it specifies the default 
layout for Applications 

 

 

 
At the final stage it going to be open development tool to write the application code. 



 

 
Step 3 - Create Android Virtual Device 

To test your Android applications, you will need a virtual Android device. So before we start writing 
our code, let us create an Android virtual device. Launch Android AVD Manager Clicking 
AVD_Manager icon as shown below 

 
 
 
 
 
 
 
 

 

 
 

 
After Click on a virtual device icon, it going to be shown by default virtual devices which 
arepresent on your SDK, or else need to create a virtual device by clicking Create new 
Virtual device button 



 
 
 
 
 
 

If your AVD is created successfully it means your environment is ready for Android application 
development. If you like, you can close this window using top-right cross button. Better you re- start 
your machine and once you are done with this last step, you are ready to proceed for your first Android 
example but before that we will see few more important concepts related to AndroidApplication 
Development. 

 
 

 
Conclusion: Thus we have successfully installed android studio 



Experiment no 2 

 

Aim: To create simple project and study of android project structure and installing apk on mobile 

device/tablet, configuring mobile device/tablet in Android Studio with developer option and 

running app directly on mobile device/table 

Objective: Student should get the knowledge of creating and running android application. 

 
Outcome: Student will be aware of the android operating system and develop their first apk 

 
Theory: 

 

 

 

You can start your application development by calling start a new android studio project. in a 

newinstallation frame should ask Application name, package information and location of the project. 



 
 

 
Configure the Hello World Project Details 

We'll finish creating the project by configuring some details about its name, location, and the API 

version it 
 

 
Change the name of the application. Change the default Project location to your preferreddirectory 

or just leave it as the default location.On the minimum API level, ensure that API 15: Android 

4.0.3 IceCreamSandwich is set as theMinimum SDK. This ensures that your application runs on 

almost all devices. 



 

 
The next level of installation should contain selecting the activity to mobile, it specifies the 

defaultlayout for Applications. 
 
 

 



SOURCE CODE : 

The Main Activity File 

The main activity code is a Java file MainActivity.java. This is the actual application file whichultimately 
gets converted to a Dalvik executable and runs your application 

 
package com.example.helloworldapplication; 

importandroidx.appcompat.app.AppCompatActvity; 

import android.os.Bundle; 

public class MainActivity extends AppCompatActivity { 
 

@Override 
protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_main); 

} 
} 

 
The Layout File 

The activity_main.xml is a layout file available in res/layout directory, that is referenced by your 

application when building its interface. You will modify this file very frequently to change the layout 

of your application. For your "Hello World!" application, this file will have following contentrelated 

to default layout − 

 
<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android" 

xmlns:tools="http://schemas.android.com/tools" 
android:layout_width="match_parent" android:layout_height="match_parent" 
> 

 
<TextView 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:layout_centerHorizontal="true" 
android:layout_centerVertical="true" 
android:padding="@dimen/padding_medium" 
android:text="@string/hello_world" 
tools:context=".MainActivity" /> 

 
 

I )Running app on Phone: 

 

Connect your Phone to Computer 

 

Plug in your device to your computer with a USB cable. If you're developing on Windows, 

you might needto install this universal ADB USB driver or find your specific USB driver for your device. 

 
Enable USB Debugging 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android
http://schemas.android.com/tools
http://schemas.android.com/tools
http://download.clockworkmod.com/test/UniversalAdbDriverSetup.msi
https://developer.android.com/tools/extras/oem-usb.html


The next step is to enable USB debugging so your phone can interact with your computer in a developer mode. 

 

 
The following steps are needed: 

 
1. (Windows Only) Install this ADB Driver 
2. Plug-in your Android Device to Computer via USB 
3. Open the "Settings" App on the Device 
4. Scroll down to bottom to find "About phone" item 
5. Scroll down to bottom to find "Build number" section 
6. Tap on "Build Number" 7 times in quick succession 
7. You should see the message "You are now a developer!" 
8. Go back to main "Settings" page 
9. Scroll down bottom to find "Developer options" item 
10. Turn on "USB Debugging" switch and hit "OK" 
11. Unplug and re-plug the device 
12. Dialog appears "Allow USB Debugging?" 
13. Check "Always allow from this computer" and then hit "OK" 

 
Running your App 

 
Now, we can launch apps from Android Studio onto our device: 

 
1. Select one of your projects and click "Run" from the toolbar. 
2. In the "Choose Device" window that appears, select the "Choose a running device" radio button, select the 

device, and click OK. 
 

II) Running app on Emulator(AVD) 

 

To run the app from Android studio, open one of your project's activity files and click Run  icon 
from the tool bar. Android studio installs the app on your AVD and starts it and if everything is fine 
with your set-up and application, it will display following Emulator window −Once Gradle finishes 
building, Android Studio should installthe app on your connected device and start it. 

http://download.clockworkmod.com/test/UniversalAdbDriverSetup.msi


 

 
 
 
 

 
Conclusion: Thus we have studied background and learnt procedure for running 

android application 



Experiment no 3 

 

Aim: Introduction to android 

 
Objective: Student should get the knowledge of android operating system background. 

 
Outcome: Student will be aware of the android operating system. 

Theory: 

 

Android Architecture 

 

Android operating system is a stack of software components which is roughly divided into 

five sections and four main layers as shown below in the architecturediagram. 

 

 
Linux kernel 

 

At the bottom of the layers is Linux - Linux 2.6 with approximately 115 patches. This 

provides basic system functionality like process management, memory management, 

device management like camera, keypad, display etc. Also, the kernel handles all the 

things that Linux is really good at such as networking and a vast array of device drivers, 

which take the pain out of interfacing to peripheral hardware. 



Libraries 

 

On top of Linux kernel there is a set of libraries including open -source Web browser 

engine WebKit, well known library libc, SQLite database which is a useful repository for 

storage and sharing of application data, libraries to play andrecord audio and video, SSL 

libraries responsible for Internet security etc. 

 
Android Runtime 

This is the third section of the architecture and available on the second layer from the 

bottom. This section provides a key component called Dalvik Virtual Machine which is 

a kind of Java Virtual Machine specially designed and optimized for Android. 

The Dalvik VM makes use of Linux core features like memory management and multi- 

threading, which is intrinsic in the Java language. The Dalvik VMenables every Android 

application to run in its own process, with its own instance ofthe Dalvik virtual machine. 

The Android runtime also provides a set of core libraries which enable Android 

application developers to write Android applications using standard Java programming 

language. 

 
Application Framework 

 

The Application Framework layer provides many higher-level services to applications in 

the form of Java classes. Application developers are allowed to make use of these services 

in their applications. 

 
Applications 

 

You will find all the Android application at the top layer. You will write your application 

to be installed on this layer only. Examples of such applications are Contacts Books, 

Browser, Games etc. 



Android UI 

 

An Android application user interface is everything that the user can see and interact with. 

You have learned about the various layouts that you can use to position your views in an 

activity. This chapter will give you detail on various views. 

 
A View is an object that draws something on the screen that the user can interact with and 

a ViewGroupis an object that holds other View (and ViewGroup) objectsin order to define 

the layout of the user interface. 

You define your layout in an XML file which offers a human-readable structure for the 

layout, similar to HTML. For example, a simple vertical layout with a textview and a 

button looks like this: 

 

<?xml version="1.0" encoding="utf-8"?> 
 
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 

android:layout_width="fill_parent" 

android:layout_height="fill_parent" 

android:orientation="vertical" > 

 
 

<TextView android:id="@+id/text" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content"android:text="I 

am a TextView" /> 

<Button android:id="@+id/button" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:text="I am a Button" /> 

http://schemas.android.com/apk/res/android


 
Android UI Controls 

 

There are number of UI controls provided by Android that allow you to build the 

graphical user interface for your app. 

 

Sr 

No. 

UI Control & Description 

 
1 

TextView 

This control is used to display text to the user. 

 
2 

EditText 

EditText is a predefined subclass of TextView that includes richediting 

capabilities. 

 
 
3 

AutoCompleteTextView 

The AutoCompleteTextView is a view that is similar to EditText, 

except that it shows a list of completion suggestions automatically 

while the user is typing. 

 
4 

Button 

A push-button that can be pressed, or clicked, by the user toperform 

an action. 

 
5 

ImageButton 

AbsoluteLayout enables you to specify theexact location of itschildren. 

 
6 

CheckBox 

An on/off switch that can be toggled by the user. You shoulduse 

checkboxes when presenting users with a group of selectable options 

that are not mutually exclusive. 

 
7 

ToggleButton 

An on/off button with a light indicator. 

</LinearLayout> 

http://www.tutorialspoint.com/android/android_textview_control.htm
http://www.tutorialspoint.com/android/android_edittext_control.htm
http://www.tutorialspoint.com/android/android_autocompletetextview_control.htm
http://www.tutorialspoint.com/android/android_button_control.htm
http://www.tutorialspoint.com/android/android_imagebutton_control.htm
http://www.tutorialspoint.com/android/android_checkbox_control.htm
http://www.tutorialspoint.com/android/android_togglebutton_control.htm


 
8 

RadioButton 

The RadioButton has two states: either checked or unchecked. 

 
9 

RadioGroup 

A RadioGroup is used to group together one or more 

RadioButtons. 

 
10 

ProgressBar 

The ProgressBar view provides visual feedback about some ongoing 

tasks, such as when you are performing a task in thebackground. 

 
11 

Spinner 

A drop-down list that allows users to select one value from a set. 

 
12 

TimePicker 

The TimePicker view enables users to select a time of the day, in 

either 24-hour mode or AM/PM mode. 

 
13 

DatePicker 

The DatePicker view enables users to select a date of the day. 

 

 
Create UI Controls 

 

As explained in previous chapter, a view object may have a unique ID assigned to it 

which will identify the View uniquely within the tree. The syntax for an ID, inside an 

XML tag is: 

 

 
To create a UI Control/View/Widget you will have to define a view/widget in thelayout 

file and assign it a unique ID as follows: 

 

android:id="@+id/text_id" 

<?xml version="1.0" encoding="utf-8"?> 
 
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 

http://www.tutorialspoint.com/android/android_radiobutton_control.htm
http://www.tutorialspoint.com/android/android_radiogroup_control.htm
http://www.tutorialspoint.com/android/android_progressbar.htm
http://www.tutorialspoint.com/android/android_spinner_control.htm
http://www.tutorialspoint.com/android/android_timepicker_control.htm
http://www.tutorialspoint.com/android/android_datepicker_control.htm
http://schemas.android.com/apk/res/android


 

Then finally create an instance of the Control object and capture it from thelayout, use 

the following: 

 

 
Android Event Handling 

 

Events are a useful way to collect data about a user's interaction with interactive 

components of your app, like button presses or screen touch etc. The Android framework 

maintains an event queue into which events are placed as they occur and then each event 

is removed from the queue on a first-in, first-out (FIFO) basis. You can capture these 

events in your program and take appropriate actionas per requirements. 

There are following three concepts related to Android Event Management: 
 

 Event Listeners:  

The View class is mainly involved in building up a Android GUI,same View class provides a 

number of Event Listeners. The Event Listener is theobject that receives notification when 

an event happes. 

android:layout_width="fill_parent" 

android:layout_height="fill_parent" 

android:orientation="vertical" > 

 
 

<TextView android:id="@+id/text_id" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:text="I am a TextView" /> 

</LinearLayout> 

TextView myText = (TextView) findViewById(R.id.text_id); 



 Event Listeners Registration: Event Registration is the process by which an Event 

Handler gets registered with an Event Listener so that the handler is calledwhen the Event 

Listener fires the event. 

 Event Handlers: When an event happens and we have registered and event listener fo 

the event, the event listener calls the Event Handlers, which is the method that actually 

handles the event. 

Event Listeners & Event Handlers 

 

Event Handler Event Listener & Description 

 

 

 

onClick() 

OnClickListener() 

This is called when the user either clicks or touches or focuses upon 

any widget like button,text, image etc. You will use onClick() event 

handler to handle such event. 

 

 

 
onLongClick() 

OnLongClickListener() 

This is called when the user either clicks or touches or focuses upon 

any widget like button,text, image etc. for one or more seconds. You 

willuse onLongClick() event handler to handle such event. 

 

 

 

onFocusChange() 

OnFocusChangeListener() 

This is called when the widget looses its focus ie.user goes away 

from the view item. You will use onFocusChange() event handler 

to handle such event. 

 

onKey() 
OnFocusChangeListener() 

This is called when the user is focused on the item and presses 

or releases a hardware keyon 



 the device. You will use onKey() event handler to 

handle such event. 

 

 

 
onTouch() 

OnTouchListener() 

This is called when the user presses the key, releases 

the key, or any movement gesture on thescreen. You 

will use onTouch() event handler to handle such 

event. 

 

 

onMenuItemClick() 

OnMenuItemClickListener() 

This is called when the user selects a menu item.You 

will use onMenuItemClick() event handler tohandle 

such event. 

 

There are many more event listeners available as a part of View class like 

OnHoverListener, OnDragListener etc which may be needed for your application.So I 

recommend to refer official documentation for Android application development in case 

you are going to develop a sophisticated apps. 

 
 
 

Conclusion: Thus we have studied background and architecture of android 

 

 

: 



Experiment no 4 
 

 

Aim: Study and implementation of  layouts of UI in Android 

Objective: Student should be able to design their own UI for android application using 

XML. 

 
Outcome: Student will demonstrate the basic application using UI in android. 

 
Theory 

 

Create Android Application 

 
The first step is to create a simple Android Application using Eclipse IDE. Follow the option 

File New Project and finally select Android New Application wizard fromthe wizard 

list. Now name your application as HelloWorld using the wizard window as follows: 

Next, follow the instructions provided and keep all other entries as default till the final 

step. Once your project is created successfully, you will have following project screen: 
 



 

 
Anatomy of Android Application 

 

Before you run your app, you should be aware of a few directories and files inthe 

Android project: 

 
 
 
 



 

Sr. 

No. 

Folder, File & Description 

1 
src 

This contains the .java source files for your project. By default, it 

 includes an MainActivity.java source file having an activity classthat 

runs when your app is launched using the app icon. 

 
 
2 

gen 

This contains the .R file, a compiler-generated file that referencesall the 

resources found in your project. You should not modify this file. 

 
 
3 

bin 

This folder contains the Android package files .apk built by the ADT 

during the build process and everything else needed to run an Android 

application. 

 
4 

res/drawable-hdpi 

This is a directory for drawable objects that are designed for high- 

density screens. 

 
5 

res/layout 

This is a directory for files that define your app's user interface. 

 
6 

res/values 

This is a directory for other various XML files that contain a collection 

of resources, such as strings and colors definitions. 

 
7 

AndroidManifest.xml 

This is the manifest file which describes the fundamental 

characteristics of the app and defines each of its components. 



Following section will give a brief overview few of the important application files.The 
 

Main Activity File 

 

The main activity code is a Java file MainActivity.java. This is the actual application file 

which ultimately gets converted to a Dalvik executable and runs your application. 

Following is the default code generated by the applicationwizard for Hello World! 

application: 

package com.example.helloworld; 

import android.os.Bundle; import 

android.app.Activity; import 

android.view.Menu; import 

android.view.MenuItem; 

import android.support.v4.app.NavUtils; public 

class MainActivity extends Activity { 

@Override 

public void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 

setContentView(R.layout.activity_main); 

} 

@Override 

public boolean onCreateOptionsMenu(Menu menu) { 

getMenuInflater().inflate(R.menu.activity_main, menu); return 

true; 

} 

} 

Here, R.layout.activity_main refers to the activity_main.xml file located in the res/layout 

folder. TheonCreate() method is one of many methods that are fi red when an activity is 

loaded. 

The Manifest File 

 
Whatever component you develop as a part of your application, you must declareall its 

components in a manifest file called AndroidManifest.xml which ressides at the root of 

the application project directory. This file works as an interface between Android OS and 

your application, so if you do not declare your component in this file, then it will not be 

considered by the OS. For example, a default manifest file will look like as following file: 

<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

package="com.example.helloworld" 

android:versionCode="1" 

android:versionName="1.0" > 

http://schemas.android.com/apk/res/android


<uses-sdk 

android:minSdkVersion="8" 

android:targetSdkVersion="15" /> 

<application android:icon="@drawable/ic_launcher" 

android:label="@string/app_name" 

android:theme="@style/AppTheme" > 

<activity 

android:name=".MainActivity" 

android:label="@string/title_activity_main" > 

<intent-filter> 

<action android:name="android.intent.action.MAIN" /> 

<category android:name="android.intent.category.LAUNCHER"/> 

</intent-filter> 

</activity> 

</application> 

</manifest> 

Here <application>...</application> tags enclosed the components related to the application. 

Attributeandroid:icon will point to the application icon available under res/drawable-hdpi. 

The application uses the image named ic_launcher.png located in the drawable folders 

The <activity> tag is used to specify an activity and android:name attribute specifies the 

fully qualified class name of the Activity subclass and the android:label attributes 

specifies a string to use as the label for the activity. You can specify multiple activities 

using <activity> tags. 

The action for the intent filter is named android.intent.action.MAIN to indicate that this 

activity serves as the entry point for the application. The category for the intent-filter is 

namedandroid.intent.category.LAUNCHER to indicate that the application can be launched 

from the device's launcher icon. 

The @string refers to the strings.xml file explained below. Hence, @string/app_name refers 

to theapp_name string defined in the strings.xml fi le, which is "HelloWorld". Similar way, 

other strings getpopulated in the application. 

Following is the list of tags which you will use in your manifest file to specify different 

Android application components: 



<activity>elements for activities 

<service> elements for services 

<receiver> elements for broadcast receivers 

<provider> elements for content providersThe 

Strings File 

 

The strings.xml file is located in the res/values folder and it contains all the text that your 

application uses. For example, the names of buttons, labels, default text, and similar types 

of strings go into this file. This file is responsible for their textual content. For example, a 

default strings file will look like as following file: 

<resources> 

<string name="app_name">HelloWorld</string> 

<string name="hello_world">Hello world!</string> 

<string name="menu_settings">Settings</string> 

<string name="title_activity_main">MainActivity</string> 

</resources> The 

R File 

 

The gen/com.example.helloworld/R.java file is the glue between the activityJava files 

likeMainActivity.java and the resources like strings.xml. It is an automatically generated 

file and you should not modify the content of the R.java file. Following is a sample of 

R.java file: 

/* AUTO-GENERATED FILE. DO NOT MODIFY. 
* 
* This class was automatically generated by the 
* aapt tool from the resource data it found. It 
* should not be modified by hand. 
*/ 

package com.example.helloworld; 

public final class R { 
public static final class attr { 
} 
public static final class dimen { 

public static final int padding_large=0x7f040002; public 
static final int padding_medium=0x7f040001;public static 
final int padding_small=0x7f040000; 

} 



public static final class drawable { 
public static final int ic_action_search=0x7f020000;public 
static final int ic_launcher=0x7f020001; 

} 
public static final class id { 

public static final int menu_settings=0x7f080000; 
} 
public static final class layout { 

public static final int activity_main=0x7f030000; 
} 
public static final class menu { 

public static final int activity_main=0x7f070000; 
} 
public static final class string { 

public static final int app_name=0x7f050000; public 
static final int hello_world=0x7f050001; public static 
final int menu_settings=0x7f050002; 
public static final int title_activity_main=0x7f050003; 

} 
public static final class style { 

public static final int AppTheme=0x7f060000; 
} 

} 
 

The Layout File 

 

The activity_main.xml is a layout file available in res/layout directory, that is referenced by 

your application when building its interface. You will modify thisfile very frequently to 

change the layout of your application. For your "Hello World!" application, this file will 

have following content related to default layout: 

<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android" 

xmlns:tools="http://schemas.android.com/tools"android:layout_width="match_parent" 

android:layout_height="match_parent" > 

 
<TextView android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_centerHorizontal="true" 

android:layout_centerVertical="true" 

android:padding="@dimen/padding_medium" 

android:text="@string/hello_world" 

tools:context=".MainActivity" / 

</RelativeLayout> 

http://schemas.android.com/apk/res/android
http://schemas.android.com/tools


This is an example of simple RelativeLayout which we will study in a separate chapter. The 

TextView is an Android control used to build the GUI and it have various attribuites like 

android:layout_width,android:layout_height etc which are being used to set its width and 

height etc. The @string refers to the strings.xmlfile located in the res/values folder. Hence, 

@string/hello_world refers to the hello string defined in the strings.xml fi le, which is "Hello 

World!". 

Running the Application 

 

 

 

Conclusion: Thus we a have studied and implemented UI application using relative layout 



Experiment no 5 

 

Aim: Study of Activity LifeCycle 

 

Objective: Student should get the knowledge of android activity lifecycle. 
 

Outcome: Student will  demonstrate the Activity lifecycle through the application. 

Theory: 

 

Activity life cycle State of an activity 

 

An activity can be in different states depending how it is interacting with theuser. 

These states are described by the following table. 

Activity state 
 

 

State Description 

Running Activity is visible and interacts with the user. 

Paused Activity is still visible but partially obscured, instance is runningbut 

might be killed by the system. 

Stopped Activity is not visible, instance is running but might be killed bythe 

system. 

Killed Activity has been terminated by the system of by a call toits 

finish() method. 

 

The live cycle methods 

 

The Android system defines a life-cycle for activities via predefined life-cycle 

methods. The most important methods are: 

 
 

Important Activity lifecycle methods 



Method Purpose 

onCreate() Called then the activity is created. Used to initialize the activity, for 

example create the user interface. 

onResume() Called if the activity get visible again and the user starts interacting 

with the activity again. Used to initialize fields, register listeners, bind 

to services, etc. 

onPause() Called once another activity gets into the foreground. Always called 

before the activity is not visible anymore. Used to release resources 

or save application data. For example you unregister listeners, intent 

receivers, unbind from services or remove system service listeners. 

onStop() Called once the activity is no longer visible. Time or CPU intensive 

shut-down operations, such as writing information to a database 

should be down in the onStop() method. This method is guaranteed 

to be called as of API 11. 

 

 

 

The life cycle of an activity with its most important methods is displayed in the following 

diagram. 



 

 
Android has more life cycle methods but not all of these methods are guaranteedto be 

called. The onDestroy() method is not guaranteed to be called, hence you typically do not 

use it. 

 
Activity instance state 

 

Instance state of an activity which is required to restore the activity to the statein which 

the user left it. This is non-persistent application data that needs tobe passed between 

activities restarts during a configuration change to restore user selections. The 

application is responsible for restoring its instance state. 



Assume for example the user scrolled through a ListView with thousands of items and 

the activity is recreated. Loosing the position in the list is annoying for the user, hence 

the position should be restored.The onSaveInstanceState() can be used to store this 

instance state as a Bundle. A Bundle can contain primitive data types, arrays, String and 

objects which areof the Parcelable or Serialisable type. 

 
The persisted Bundle data is passed at restart of the activity to the onCreate() method 

and onRestoreInstanceState() as parameter.If you override onSaveInstanceState() and 

onRestoreInstanceState() you should call the super implementation of it, because the 

default views of Android store their data via a call to View.onSaveInstanceState from 

the onSaveInstanceState() method of the activity. For example EditText stores its content 

via the default call of this method.The onRestoreInstanceState() or the onCreate() methods can 

be used to recreate the instance scope of an activity if it is restarted. 

 
Conclusion: Thus we have studied activity life cycle 



Experiment no 6 

 

Aim: Study and implementation of Intents in android 

 

Objective: Student should know what is intent in android and what are the types of 

it. 

Outcome: Student will develop a good application using the intents and its properties 

efficiently 

Theory: 

 

Intents and intent filter 

What are intents? 

Intents are asynchronous messages which allow application components to request 

functionality from other Android components. Intents allow you to interact with 

components from the same applications as well as with components contributed by other 

applications. For example, an activity can start an external activity for taking a picture. 

 
Intents are objects of the android.content.Intent type. Your code can send them to the 

Android system defining the components you are targeting. For example, via the 

startActivity() method you can define that the intent should be used to start an activity. 

An intent can contain data via a Bundle. This data can be used by the receiving 

component. Starting activities. To start an activity, use the method startActivity(intent). 

This method is defined on the Context object whichactivity extends. 

 



The following code demonstrates how you can start another activity via anintent. 

 

Sub-activities 

 

Activities which are started by other Android activities are called sub-activities.This 

wording makes it easier to describe which activity is meant. 

 
Starting services 

 

You can also start services via intents. Use the startService(Intent) method callfor that. 
 

 
Different types of intents 

 

Android supports explicit and implicit intents. An application can define the target 

component directly in the intent (explicit intent) or ask the Android system to evaluate 

registered components based on the intent data (implicit intents). 

 
Explicit Intents 

 
Explicit intents explicitly define the component which should be called by the Android 

system, by using the Java class as identifier. 

 
The following shows how to create an explicit intent and send it to the Android system. 

If the class specified in the intent represents an activity, the Android system starts it. 

 

Explicit intents are typically used within on application as the classes in an application 

are controlled by the application developer. 

# Start the activity connect to the 

# specified class 

 

Intent i = new Intent(this, ActivityTwo.class); 

startActivity(i); 

Intent i = new Intent(this, ActivityTwo.class); 

i.putExtra("Value1", "This value one for ActivityTwo "); 

i.putExtra("Value2", "This value two ActivityTwo"); 



Implicit Intents 

 
Implicit intents specify the action which should be performed and optionally data which 

provides content for the action. 

 
For example, the following tells the Android system to view a webpage. All installed 

web browsers should be registered to the corresponding intent data via an intent filter. 

 

 

 
If an implicit intent is sent to the Android system, it searches for all componentswhich 

are registered for the specific action and the fitting data type. 

 
If only one component is found, Android starts this component directly. If several 

components are identified by the Android system, the user will get a selection dialog 

and can decide which component should be used for the intent. 

 
Data transfer between activities 

 

Data transfer to the target component: An intent contains certain header data, e.g., the 

desired action, the type, etc. Optionally an intent can also contain additional data based 

on an instance of the Bundle class which can be retrieved from the intent via the 

getExtras() method. 

 
You can also add data directly to the Bundle via the overloaded putExtra()methods of 

the Intent objects. Extras are key/value pairs. The key is always of type String. As value you 

can use the primitive data types (int, float, ...) plus objects of type String, Bundle, 

Parceable and Serializable. 

 
The receiving component can access this information via the getAction() and getData() 

methods on the Intent object. ThisIntent object can be retrieved via thegetIntent() method. 

 
The component which receives the intent can use the getIntent().getExtras() method call to 

get the extra data. That is demonstrated in the following code snippet. 

Intent i = new Intent(Intent.ACTION_VIEW, 

Uri.parse("http://www.exercise.com")); 

startActivity(i); 

http://www.exercise.com/


 
 

 

 
Example: Using the share intent 

 

Lots of Android applications allow you to share some data with other people, e.g., the 

Facebook, G+, Gmail and Twitter application. You can send data to one of these 

components. The following code snippet demonstrates the usage of such an intent 

within your application. 

 

Retrieving result data from a sub-activity 

 

An activity can be closed via the back button on the phone. In this case the finish() method 

is performed. If the activity was started with the startActivity(Intent) method call, the caller 

requires no result or feedback from the activity which now isclosed. 

 
If you start the activity with the startActivityForResult() method call, you expect feedback 

from the sub-activity. Once the sub-activity ends, the onActivityResult() method on the 

sub-activity is called and you can perform actions based on the result. 

Bundle extras = getIntent().getExtras(); 

if (extras == null) { 

return; 

} 

// get data via the key 

String value1 = extras.getString(Intent.EXTRA_TEXT); 

if (value1 != null) { 

// do something with the data 

} 

// this runs, for example, af ter a button click 

Intent intent = new Intent(Intent.ACTION_SEND); 

intent.setType("text/plain"); 

intent.putExtra(android.content.Intent.EXTRA_TEXT, "News for you!"); 

startActivity(intent); 



In the startActivityForResult() method call you can specify a result code to determine 

which activity you started. This result code is returned to you. The started activity can 

also set a result code which the caller can use to determine if the activity was canceled 

or not. 
 
 

 

 
 
 

 

 
 

 
The sub-activity uses the finish() method to create a new intent and to put data into it. It 

also sets a result via the setResult()method call. 

 
The following example code demonstrates how to trigger an intent with the 

startActivityForResult() method. 



 

 
If you use the startActivityForResult() method, then the started activity is calleda sub- 

activity. 

 
If the sub-activity is finished, it can send data back to its caller via an Intent.This is 

done in the finish() method. 

 

Once the sub-activity finishes, the onActivityResult() method in the callingactivity is 

called. 

 

public void onClick(View view) { 

Intent i = new Intent(this, ActivityTwo.class); 

i.putExtra("Value1", "This value one for ActivityTwo "); 

i.putExtra("Value2", "This value two ActivityTwo"); 

// set the request code to any code you like, 

// you can identif y the callback via this code 

startActivityForResult(i, REQUEST_CODE); 

} 

@Override 

public void finish() { 

// Prepare data intent 

Intent data = new Intent(); 

data.putExtra("returnKey1", "Swinging on a star. "); 

data.putExtra("returnKey2", "You could be better then you are. "); 

// Activity f inished ok, return the data 

setResult(RESULT_OK, data); 

super.finish(); 

} 

@Override 

protected void onActivityResult(int requestCode, int resultCode, Intent data) { 



 

 
Defining intent filters 

Intent filter 

Intents are used to signal to the Android system that a certain event hasoccurred. Intents 

often describe the action which should be performed and provide data upon which such 

an action should be done. For example, your application can start a browser component 

for a certain URL via an intent. Thisis demonstrated by the following example. 

 

 
A component can register itself via an intent filter for a specific action and specific data. An 

intent filter specifies the types of intents to which an activity, service, or broadcast receiver 

can respond to by declaring the capabilities of a component 

Android components register intent filters either statically in the AndroidManifest.xml or in case of a 
broadcast receiver also dynamically via code. An intent filter is defined by its category, action and data 
filters. It can also contain additional meta-data. 

 
If an intent is sent to the Android system, the Android platform runs a receiver determination. 

It uses the data included in the intent. If several components have registered for the same 

intent filter, the user can decide which componentshould be started. 

if (resultCode == RESULT_OK && requestCode == REQUEST_CODE) { 

if (data.hasExtra("returnKey1")) { 

Toast.makeText(this, data.getExtras().getString("returnKey1"), 

Toast.LENGTH_SHORT).show(); 

} 

} 

} 

String url = "http://www.exercise.com"; 

Intent i = new Intent(Intent.ACTION_VIEW); 

i.setData(Uri.parse(url)); 

startActivity(i); 

http://www.exercise.com/


Defining intent filter 

 

You can register your Android components via intent filters for certain events. If a 

component does not define one, it can only be called by explicit intents. This chapter 

gives an example for registering a component for an intent. The key for this registration 

is that your component registers for the correct action, mime-type and specifies the 

correct meta-data.If you send such an intent to your system, the Android system 

determines all registered Android components for this intent. If several components have 

registered for this intent, the user can select which one should be used. 

 

 
Conclusion: Thus we have studied and implemented concept of Intent 



Experiment no 6 

 

Aim: Implementation of SMS and telephony in android 

 

Objective: Student should be able to implement service of SMS and telephony 

 
Outcome: Student will develop a android application which will include service of SMS and 

telephony 

Theory 

In Android, you can use SmsManager API or devices Built-in SMS application to send SMS's. In this two basic 
examples to send SMS message are given 

SmsManager API 
 

 

Built-in SMS application 
 

 
Of course, both need SEND_SMS permission. 

 

Apart from the above method, there are few other important functions available in SmsManager class. These 
methods are listed below 

 
 
 

 

SmsManager smsManager = SmsManager.getDefault(); 
smsManager.sendTextMessage("phoneNo", null, "sms message", null, null); 

Intent sendIntent = new Intent(Intent.ACTION_VIEW); 
sendIntent.putExtra("sms_body", "default content"); 
sendIntent.setType("vnd.android-dir/mms-sms"); 
startActivity(sendIntent); 

<uses-permission android:name="android.permission.SEND_SMS" /> 

Sr.No. Method & Description 

1 
ArrayList<String> divideMessage(String text) 

This method divides a message text into several fragments, none bigger than the maximum SMS 
message size. 

2 
static SmsManager getDefault() 

This method is used to get the default instance of the SmsManager 



3 
void sendDataMessage(String destinationAddress, String scAddress, short destinationPort, 

byte[] data, PendingIntent sentIntent, PendingIntent deliveryIntent) 

This method is used to send a data based SMS to a specific application port. 

 
4 

void sendMultipartTextMessage(String destinationAddress, String scAddress, 

ArrayList<String> parts, ArrayList<PendingIntent> sentIntents, ArrayList<PendingIntent> 

deliveryIntents) 

Send a multi-part text based SMS. 

 
5 

void sendTextMessage(String destinationAddress, String scAddress, String text, 

PendingIntent sentIntent, PendingIntent deliveryIntent) 

Send a text based SMS. 
 
 

Example 

Following example shows you in practical how to use SmsManager object to send an SMS to the given mobile 
number. To experiment with this example, you will need actual Mobile device equipped with latest Android 
OS, otherwise you will have to struggle with emulator which may not work. 

 

 
Step Description 

 

 

1 You will use Android Studio IDE to create an Android application and name it as tutorialspoint under 
a package com.example.tutorialspoint. 

 
 

2 Modify src/MainActivity.java file and add required code to take care of sending sms. 
 
 

3 Modify layout XML file res/layout/activity_main.xml add any GUI component if required. I'm 
adding a simple GUI to take mobile number and SMS text to be sent and a simple button to send 
SMS. 

 
 

4 No need to define default string constants at res/values/strings.xml. Android studio takes care of 
default constants. 

 
 

5 Modify AndroidManifest.xml as shown below 
 
 

6 Run the application to launch Android emulator and verify the result of the changes done in the 
application. 



Following is the content of the modified main activity 
file src/com.example.tutorialspoint/MainActivity.java. 

package com.example.tutorialspoint; 
 

import android.Manifest; 
import android.content.pm.PackageManager; 
import android.os.Bundle; 
import android.app.Activity; 

import android.support.v4.app.ActivityCompat; 
import android.support.v4.content.ContextCompat; 
import android.telephony.SmsManager; 

 
import android.util.Log; 
import android.view.Menu; 
import android.view.View; 

 
import android.widget.Button; 
import android.widget.EditText; 
import android.widget.Toast; 

 
public class MainActivity extends Activity { 

private static final int MY_PERMISSIONS_REQUEST_SEND_SMS =0 ; 
Button sendBtn; 
EditText txtphoneNo; 
EditText txtMessage; 
String phoneNo; 
String message; 

 
@Override 
protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_main); 

 
sendBtn = (Button) findViewById(R.id.btnSendSMS); 
txtphoneNo = (EditText) findViewById(R.id.editText); 
txtMessage = (EditText) findViewById(R.id.editText2); 

 
sendBtn.setOnClickListener(new View.OnClickListener() { 

public void onClick(View view) { 
sendSMSMessage(); 

} 
}); 

} 
 

protected void sendSMSMessage() { 
phoneNo = txtphoneNo.getText().toString(); 
message = txtMessage.getText().toString(); 

 
if (ContextCompat.checkSelfPermission(this, 

Manifest.permission.SEND_SMS) 



  

!= PackageManager.PERMISSION_GRANTED) { 
if (ActivityCompat.shouldShowRequestPermissionRationale(this, 

Manifest.permission.SEND_SMS)) { 
} else { 

ActivityCompat.requestPermissions(this, 
new String[]{Manifest.permission.SEND_SMS}, 
MY_PERMISSIONS_REQUEST_SEND_SMS); 

} 
} 

} 
 
@Override 

public void onRequestPermissionsResult(int requestCode,String permissions[], int[] grantResults) { 
switch (requestCode) { 

case MY_PERMISSIONS_REQUEST_SEND_SMS: { 
if (grantResults.length > 0 

&& grantResults[0] == PackageManager.PERMISSION_GRANTED) { 
SmsManager smsManager = SmsManager.getDefault(); 
smsManager.sendTextMessage(phoneNo, null, message, null, null); 
Toast.makeText(getApplicationContext(), "SMS sent.", 

Toast.LENGTH_LONG).show(); 
} else { 

Toast.makeText(getApplicationContext(), 
"SMS faild, please try again.", Toast.LENGTH_LONG).show(); 

return; 
} 

} 
} 

 
} 

} 

 
Following will be the content of res/layout/activity_main.xml file − 

 Here abc indicates about tutorialspoint logo 

<?xml version="1.0" encoding="utf-8"?> 
<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android" 

xmlns:tools="http://schemas.android.com/tools" 
android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:paddingBottom="@dimen/activity_vertical_margin" 
android:paddingLeft="@dimen/activity_horizontal_margin" 
android:paddingRight="@dimen/activity_horizontal_margin" 
android:paddingTop="@dimen/activity_vertical_margin" 
tools:context="MainActivity"> 

 
<TextView 

android:id="@+id/textView1" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Sending SMS Example" 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android
http://schemas.android.com/tools
http://schemas.android.com/tools


  

android:layout_alignParentTop="true" 
android:layout_centerHorizontal="true" 
android:textSize="30dp" /> 

<TextView 
android:id="@+id/textView2" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Tutorials point " 
android:textColor="#ff87ff09" 
android:textSize="30dp" 
android:layout_below="@+id/textView1" 
android:layout_alignRight="@+id/imageButton" 
android:layout_alignEnd="@+id/imageButton" /> 

 
<ImageButton 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:id="@+id/imageButton" 
android:src="@drawable/abc" 
android:layout_below="@+id/textView2" 
android:layout_centerHorizontal="true" /> 

 
<EditText 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:id="@+id/editText" 
android:hint="Enter Phone Number" 
android:phoneNumber="true" 
android:textColorHint="@color/abc_primary_text_material_dark" 
android:layout_below="@+id/imageButton" 
android:layout_centerHorizontal="true" /> 

 
<EditText 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:id="@+id/editText2" 
android:layout_below="@+id/editText" 
android:layout_alignLeft="@+id/editText" 
android:layout_alignStart="@+id/editText" 
android:textColorHint="@color/abc_primary_text_material_dark" 
android:layout_alignRight="@+id/imageButton" 
android:layout_alignEnd="@+id/imageButton" 
android:hint="Enter SMS" /> 

 
<Button 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Send Sms" 
android:id="@+id/btnSendSMS" 
android:layout_below="@+id/editText2" 
android:layout_centerHorizontal="true" 



android:layout_marginTop="48dp" /> 
 

</RelativeLayout> 
 

 
Following will be the content of res/values/strings.xml to define two new constants − 

<?xml version="1.0" encoding="utf-8"?> 
<resources> 

<string name="app_name">tutorialspoint</string> 
</resources> 

 

 
Following is the default content of AndroidManifest.xml − 

<?xml version="1.0" encoding="utf-8"?> 
<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

package="com.example.tutorialspoint" > 
 

<uses-permission android:name="android.permission.SEND_SMS" /> 

<application 
android:allowBackup="true" 
android:icon="@drawable/ic_launcher" 
android:label="@string/app_name" 
android:theme="@style/AppTheme" > 

 
<activity 

android:name="com.example.tutorialspoint.MainActivity" 
android:label="@string/app_name" > 

 
<intent-filter> 

<action android:name="android.intent.action.MAIN" /> 
<category android:name="android.intent.category.LAUNCHER" /> 

</intent-filter> 
 

</activity> 
 

</application> 
</manifest> 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android


 

Now you can enter a desired mobile number and a text message to be sent on that number. Finally click on Send 

SMS button to send your SMS. Make sure your GSM/CDMA connection is working fine to deliver your SMS 
to its recipient. 

You can take a number of SMS separated by comma and then inside your program you will have to parse them 
into an array string and finally you can use a loop to send message to all the given numbers. That's how you can 
write your own SMS client. Next section will show you how to use existing SMS client to send SMS. 

 
 

Using Built-in Intent to send SMS 

You can use Android Intent to send SMS by calling built-in SMS functionality of the Android. Following section 
explains different parts of our Intent object required to send an SMS. 

 
 

Intent Object - Action to send SMS 

You will use ACTION_VIEW action to launch an SMS client installed on your Android device. Following is 
simple syntax to create an intent with ACTION_VIEW action. 

 

To send an SMS you need to specify smsto: as URI using setData() method and data type will be 
to vnd.android-dir/mms-sms using setType() method as follows – 

Intent smsIntent = new Intent(Intent.ACTION_VIEW); 
 
 
Intent Object - Data/Type to send SMS 



smsIntent.setData(Uri.parse("smsto:")); 
smsIntent.setType("vnd.android-dir/mms-sms"); 
Intent Object - Extra to send SMS 

Android has built-in support to add phone number and text message to send an SMS as follows − 

smsIntent.putExtra("address" , new String("0123456789;3393993300")); 
smsIntent.putExtra("sms_body" , "Test SMS to Angilla"); 

 
Here address and sms_body are case sensitive and should be specified in small characters only. You can 
specify more than one number in single string but separated by semi-colon (;). 
Example 

Following example shows you in practical how to use Intent object to launch SMS client to send an SMS to the 
given recipients. 

To experiment with this example, you will need actual Mobile device equipped with latest Android OS, 
otherwise you will have to struggle with emulator which may not work. 

 
Step Description 

 

 

1 You will use Android studio IDE to create an Android application and name it as tutorialspoint under 
a package com.example.tutorialspoint. 

 
 

2 Modify src/MainActivity.java file and add required code to take care of sending SMS. 
 
 

3 Modify layout XML file res/layout/activity_main.xml add any GUI component if required. I'm 
adding a simple button to launch SMS Client. 

 
 

4 No need to define default constants.Android studio takes care of default constants. 
 
 

5 Modify AndroidManifest.xml as shown below 
 
 

6 Run the application to launch Android emulator and verify the result of the changes done in the 
application. 

 
 

 
Following is the content of the modified main activity 
file src/com.example.tutorialspoint/MainActivity.java. 



package com.example.tutorialspoint; 
 

import android.net.Uri; 
import android.os.Bundle; 
import android.app.Activity; 
import android.content.Intent; 
import android.util.Log; 
import android.view.Menu; 
import android.view.View; 
import android.widget.Button; 
import android.widget.Toast; 

 
public class MainActivity extends Activity { 

@Override 
protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_main); 

 
Button startBtn = (Button) findViewById(R.id.button); 
startBtn.setOnClickListener(new View.OnClickListener() { 

public void onClick(View view) { 
sendSMS(); 

} 
}); 

} 
 

protected void sendSMS() { 
Log.i("Send SMS", ""); 
Intent smsIntent = new Intent(Intent.ACTION_VIEW); 
smsIntent.setData(Uri.parse("smsto:")); 
smsIntent.setType("vnd.android-dir/mms-sms"); 
smsIntent.putExtra("address" , new String ("01234")); 
smsIntent.putExtra("sms_body" , "Test "); 

 
try { 

startActivity(smsIntent); 
finish(); 
Log.i("Finished sending SMS...", ""); 

} catch (android.content.ActivityNotFoundException ex) { 
Toast.makeText(MainActivity.this, 
"SMS faild, please try again later.", Toast.LENGTH_SHORT).show(); 

} 
} 

 
@Override 
public boolean onCreateOptionsMenu(Menu menu) { 

// Inflate the menu; this adds items to the action bar if it is present. 
getMenuInflater().inflate(R.menu.main, menu); 
return true; 

} 
} 



Following will be the content of res/layout/activity_main.xml file − 

Here abc indicates about tutorialspoint logo 

<?xml version="1.0" encoding="utf-8"?> 
<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android" 

xmlns:tools="http://schemas.android.com/tools" 
android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:paddingLeft="@dimen/activity_horizontal_margin" 
android:paddingRight="@dimen/activity_horizontal_margin" 
android:paddingTop="@dimen/activity_vertical_margin" 
android:paddingBottom="@dimen/activity_vertical_margin" 
tools:context=".MainActivity"> 

 
<TextView 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Drag and Drop Example" 
android:id="@+id/textView" 
android:layout_alignParentTop="true" 
android:layout_centerHorizontal="true" 
android:textSize="30dp" /> 

 
<TextView 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Tutorials Point " 
android:id="@+id/textView2" 
android:layout_below="@+id/textView" 
android:layout_centerHorizontal="true" 
android:textSize="30dp" 
android:textColor="#ff14be3c" /> 

 
<ImageView 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:id="@+id/imageView" 
android:src="@drawable/abc" 
android:layout_marginTop="48dp" 
android:layout_below="@+id/textView2" 
android:layout_centerHorizontal="true" /> 

 
<Button 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Compose SMS" 
android:id="@+id/button" 
android:layout_below="@+id/imageView" 
android:layout_alignRight="@+id/textView2" 

 
android:layout_alignEnd="@+id/textView2" 
android:layout_marginTop="54dp" 

http://schemas.android.com/apk/res/android
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android:layout_alignLeft="@+id/imageView" 
android:layout_alignStart="@+id/imageView" /> 

 
</RelativeLayout> 

Following will be the content of res/values/strings.xml to define two new constants − 

<?xml version="1.0" encoding="utf-8"?> 
<resources> 

<string name="app_name">tutorialspoint</string> 
</resources> 

Following is the default content of AndroidManifest.xml − 

<?xml version="1.0" encoding="utf-8"?> 
<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

package="com.example.tutorialspoint" > 
 

<application 
android:allowBackup="true" 
android:icon="@drawable/ic_launcher" 
android:label="@string/app_name" 
android:theme="@style/AppTheme" > 

<activity 
android:name="com.example.tutorialspoint.MainActivity" 
android:label="@string/app_name" > 

 
<intent-filter> 

<action android:name="android.intent.action.MAIN" /> 
<category android:name="android.intent.category.LAUNCHER" /> 

</intent-filter> 
 

</activity> 
 

</application> 
</manifest> 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android


 

Select your mobile device as an option and then check your mobile device which will display following screen 
− 

 



Now use Compose SMS button to launch Android built-in SMS clients which is shown below − 
 

You can modify either of the given default fields and finally use send SMS button to send your SMS to the 
mentioned recipient. 

Telephony Service 

Android provides Built-in applications for phone calls, in some occasions we may need to make a phone call 
through our application. This could easily be done by using implicit Intent with appropriate actions. Also, we 
can use PhoneStateListener and TelephonyManager classes, in order to monitor the changes in some telephony 
states on the device. 

 
Intent Object - Action to make Phone Call 

 

You will use ACTION_CALL action to trigger built-in phone call functionality available in Android device. 
Following is simple syntax to create an intent with ACTION_CALL action 

Intent phoneIntent = new Intent(Intent.ACTION_CALL); 

You can use ACTION_DIAL action instead of ACTION_CALL, in that case you will have option to modify 
hardcoded phone number before making a call instead of making a direct call. 

 

 
Intent Object - Data/Type to make Phone Call 

To make a phone call at a given number 91-000-000-0000, you need to specify tel: as URI using setData() 
method as follows − 

phoneIntent.setData(Uri.parse("tel:91-000-000-0000")); 

The interesting point is that, to make a phone call, you do not need to specify any extra data or data type. 



 
Example 

  

Step Description 

1 You will use Android studio IDE to create an Android application and name it as My 
Application under a package com.example.saira_000.myapplication. 

2 Modify src/MainActivity.java file and add required code to take care of making a call. 

3 Modify layout XML file res/layout/activity_main.xml add any GUI component if required. I'm 
adding a simple button to Call 91-000-000-0000 number 

4 No need to define default string constants.Android studio takes care of default constants. 

5 Modify AndroidManifest.xml as shown below 

6 Run the application to launch Android emulator and verify the result of the changes done in the 
application. 

 
Following is the content of the modified main activity file src/MainActivity.java. 

 package com.example.saira_000.myapplication; 
 
import android.Manifest; 
import android.content.Intent; 
import android.content.pm.PackageManager; 
import android.net.Uri; 
import android.os.Bundle; 
import android.support.v4.app.ActivityCompat; 
import android.support.v7.app.AppCompatActivity; 
import android.view.View; 
import android.widget.Button; 

 
public class MainActivity extends AppCompatActivity { 

private Button button; 
 

@Override 
protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_main); 
button = (Button) findViewById(R.id.buttonCall); 



  

button.setOnClickListener(new View.OnClickListener() { 
public void onClick(View arg0) { 

Intent callIntent = new Intent(Intent.ACTION_CALL); 
callIntent.setData(Uri.parse("tel:0377778888")); 

if (ActivityCompat.checkSelfPermission(MainActivity.this, 
Manifest.permission.CALL_PHONE) != PackageManager.PERMISSION_GRANTED) { 

return; 
} 
startActivity(callIntent); 

} 
}); 

 
} 

} 

 
Following will be the content of res/layout/activity_main.xml file − 

 <?xml version="1.0" encoding="utf-8"?> 
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 

android:layout_width="fill_parent" 
android:layout_height="fill_parent" 
android:orientation="vertical" > 

 
<Button 

android:id="@+id/buttonCall" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="call 0377778888" /> 

</LinearLayout> 

Following will be the content of res/values/strings.xml to define two new constants − 

 <?xml version="1.0" encoding="utf-8"?> 
<resources> 

<string name="app_name">My Application</string> 
</resources> 

 
Following is the default content of AndroidManifest.xml − 

 <?xml version="1.0" encoding="utf-8"?> 
<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

package="com.example.saira_000.myapplication" > 
 

<uses-permission android:name="android.permission.CALL_PHONE" /> 
 

<application 
android:allowBackup="true" 
android:icon="@drawable/ic_launcher" 

http://schemas.android.com/apk/res/android
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android:label="@string/app_name" 
android:theme="@style/AppTheme" > 

 
<activity 

android:name="com.example.saira_000.myapplication.MainActivity" 
android:label="@string/app_name" > 

 
<intent-filter> 

<action android:name="android.intent.action.MAIN" /> 
<category android:name="android.intent.category.LAUNCHER" /> 

</intent-filter> 
 

</activity> 
 

</application> 
</manifest> 

 

 

 
Now use Call button to make phone call as shown below − 

 

 

 
Conclusion:  Thus we have implemented the concept of SMS and 

telephony 



EXPERIMENT NO 6 

 

 

Aim: Implementation of broadcasts receiver in android 

 

Objective: Student should be able to implement broadcasts receiver in android 

 
Outcome: Student will develop a android application which will include broadcasts 

receiver 

Theory 
 

There are following two important steps to make BroadcastReceiver works for the system broadcasted intents 

 Creating the Broadcast Receiver. 

 Registering Broadcast Receiver 

There is one additional step in case you are going to implement your custom intents then you will have to create 
and broadcast those intents. 

 
Creating the Broadcast Receiver 

 

A broadcast receiver is implemented as a subclass of BroadcastReceiver class and overriding the onReceive() 
method where each message is received as a Intent object parameter. 

 

 
Registering Broadcast Receiver 

 

An  application  listens  for  specific  broadcast  intents  by  registering  a  broadcast  receiver 
in AndroidManifest.xml file. Consider we are going to register MyReceiver for system generated event 
ACTION_BOOT_COMPLETED which is fired by the system once the Android system has completed the boot 
process. 

Broadcast Receivers simply respond to broadcast messages from other applications or from the system itself. 
These messages are sometime called events or intents. For example, applications can also initiate broadcasts to 
let other applications know that some data has been downloaded to the device and is available for them to use, 
so this is broadcast receiver who will intercept this communication and will initiate appropriate action. 

public class MyReceiver extends BroadcastReceiver { 
@Override 
public void onReceive(Context context, Intent intent) { 

Toast.makeText(context, "Intent Detected.", Toast.LENGTH_LONG).show(); 
} 

} 



 

 

 
 

Broadcast-Receiver 

 <application 
android:icon="@drawable/ic_launcher" 
android:label="@string/app_name" 
android:theme="@style/AppTheme" > 
<receiver android:name="MyReceiver"> 

 
<intent-filter> 

<action android:name="android.intent.action.BOOT_COMPLETED"> 
</action> 

</intent-filter> 

</receiver> 
</application> 

Now whenever your Android device gets booted, it will be intercepted by BroadcastReceiver MyReceiver and 
implemented logic inside onReceive() will be executed.There are several system generated events defined as 
final static fields in the Intent class. The following table lists a few important system events. 

 
Sr.No Event Constant & Description 

 
1 android.intent.action.BATTERY_CHANGED 

Sticky broadcast containing the charging state, level, and other information about the battery. 

 
2 

android.intent.action.BATTERY_LOW 

Indicates low battery condition on the device. 

3 android.intent.action.BATTERY_OKAY 



 

  
Indicates the battery is now okay after being low. 

 
4 

android.intent.action.BOOT_COMPLETED 

This is broadcast once, after the system has finished booting. 

 
5 

android.intent.action.BUG_REPORT 

Show activity for reporting a bug. 

 
6 

android.intent.action.CALL 

Perform a call to someone specified by the data. 

 
7 

android.intent.action.CALL_BUTTON 

The user pressed the "call" button to go to the dialer or other appropriate UI for placing a call. 

 
8 

android.intent.action.DATE_CHANGED 

The date has changed. 

 
9 

android.intent.action.REBOOT 

Have the device reboot. 

 
Broadcasting Custom Intents 

 
If you want your application itself should generate and send custom intents then you will have to create and 
send  those  intents  by  using  the sendBroadcast() method  inside  your  activity  class.  If  you  use 
the sendStickyBroadcast(Intent) method, the Intent is sticky, meaning the Intent you are sending stays around 
after the broadcast is complete. 

 public void broadcastIntent(View view) { 
Intent intent = new Intent(); 
intent.setAction("com.tutorialspoint.CUSTOM_INTENT"); 
sendBroadcast(intent); 

} 

This intent com.tutorialspoint.CUSTOM_INTENT can also be registered in similar way as we have registered 
system generated intent. 



 

 <application 
android:icon="@drawable/ic_launcher" 
android:label="@string/app_name" 
android:theme="@style/AppTheme" > 
<receiver android:name="MyReceiver"> 

 
<intent-filter> 

<action android:name="com.tutorialspoint.CUSTOM_INTENT"> 
</action> 

</intent-filter> 

</receiver> 
</application> 

 
Example 

 
This example will explain you how to create BroadcastReceiver to intercept custom intent. Once you are 
familiar with custom intent, then you can program your application to intercept system generated intents. 

 
Step Description 

1 You will use Android studio to create an Android application and name it as My Application under a 
package com.example.tutorialspoint7.myapplication as explained in the Hello World 

Example chapter. 

2 Modify main activity file MainActivity.java to add broadcastIntent() method. 

3 Create a new java file called MyReceiver.java under the 
package com.example.tutorialspoint7.myapplication to define a BroadcastReceiver. 

4 An application can handle one or more custom and system intents without any restrictions. Every 
intent you want to intercept must be registered in your AndroidManifest.xml file using <receiver.../> 
tag 

5 Modify the default content of res/layout/activity_main.xml file to include a button to broadcast intent. 

6 No need to modify the string file, Android studio take care of string.xml file. 

7 Run the application to launch Android emulator and verify the result of the changes done in the 
application. 

 



Following is the content of the modified main activity file MainActivity.java. This file can include each of the 
fundamental life cycle methods. We have added broadcastIntent() method to broadcast a custom intent. 

package com.example.tutorialspoint7.myapplication; 
 

import android.app.Activity; 
import android.content.Intent; 
import android.os.Bundle; 
import android.view.View; 

public class MainActivity extends Activity { 

/** Called when the activity is first created. */ 
@Override 

 
public void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_main); 

} 
 
 

// broadcast a custom intent. 
 

public void broadcastIntent(View view){ 
Intent intent = new Intent(); 
intent.setAction("com.tutorialspoint.CUSTOM_INTENT"); sendBroadcast(intent); 

} 
} 

Following is the content of MyReceiver.java: 

package com.example.tutorialspoint7.myapplication; 

import android.content.BroadcastReceiver; 
import android.content.Context; 
import android.content.Intent; 
import android.widget.Toast; 

 
/** 
* Created by TutorialsPoint7 on 8/23/2016. 
*/ 
public class MyReceiver extends BroadcastReceiver{ 

@Override 
public void onReceive(Context context, Intent intent) { 

Toast.makeText(context, "Intent Detected.", Toast.LENGTH_LONG).show(); 
} 

} 

Following will the modified content of AndroidManifest.xml file. Here we have added <receiver.../> tag to 
include our service: 



<?xml version="1.0" encoding="utf-8"?> 
<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

package="com.example.tutorialspoint7.myapplication"> 
 

<application 
android:allowBackup="true" 
android:icon="@mipmap/ic_launcher" 
android:label="@string/app_name" 
android:supportsRtl="true" 
android:theme="@style/AppTheme"> 

<activity android:name=".MainActivity"> 
<intent-filter> 

<action android:name="android.intent.action.MAIN" /> 
 

<category android:name="android.intent.category.LAUNCHER" /> 
</intent-filter> 

</activity> 
 

<receiver android:name="MyReceiver"> 
<intent-filter> 

<action android:name="com.tutorialspoint.CUSTOM_INTENT"> 
</action> 

</intent-filter> 
 

</receiver> 
</application> 

 
</manifest> 

 

 
Following will be the content of res/layout/activity_main.xml file to include a button to broadcast our custom 
intent − 

<RelativeLayout 
xmlns:android="http://schemas.android.com/apk/res/android" 
xmlns:tools="http://schemas.android.com/tools" 
android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:paddingLeft="@dimen/activity_horizontal_margin" 
android:paddingRight="@dimen/activity_horizontal_margin" 
android:paddingTop="@dimen/activity_vertical_margin" 
android:paddingBottom="@dimen/activity_vertical_margin" 
tools:context=".MainActivity"> 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android
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<TextView 
android:id="@+id/textView1" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Example of Broadcast" 
android:layout_alignParentTop="true" 
android:layout_centerHorizontal="true" 
android:textSize="30dp" /> 

 
<TextView 

android:id="@+id/textView2" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Tutorials point " 
android:textColor="#ff87ff09" 
android:textSize="30dp" 
android:layout_above="@+id/imageButton" 
android:layout_centerHorizontal="true" 
android:layout_marginBottom="40dp" /> 

 
<ImageButton 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:id="@+id/imageButton" 
android:src="@drawable/abc" 
android:layout_centerVertical="true" 
android:layout_centerHorizontal="true" /> 

 
<Button 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:id="@+id/button2" 
android:text="Broadcast Intent" 
android:onClick="broadcastIntent" 
android:layout_below="@+id/imageButton" 
android:layout_centerHorizontal="true" /> 

 
</RelativeLayout> 



 

Now to broadcast our custom intent, let's click on Broadcast Intent button, this will broadcast our custom 
intent "com.tutorialspoint.CUSTOM_INTENT" which will be intercepted by our registered BroadcastReceiver 
i.e. MyReceiver and as per our implemented logic a toast will appear on the bottom of the the simulator as 
follows − 

 

Conclusion: Thus we have studied and implemented the concept of broadcast receiver. 



EXPERIMENT NO 7 

 

 

Aim: Implementation of program to demonstrate Buttons, Text Fields, Checkboxes, Radio Buttons, and 
Toggle Buttons with their events handler. 

 
Objective: Student should be able to implement program to demonstrate Buttons, Text Fields, 

Checkboxes, Radio Buttons, and Toggle Buttons with their events handler. 

Outcome: Student will develop a android application which will include Buttons, Text Fields, 

Checkboxes, Radio Buttons, and Toggle Buttons with their events handler. 

Theory: 

 

In android UI or input controls are the interactive or View components that are used to design the user interface 

of an application. In android we have a wide variety of UI or input controls available, those 

are TextView, EditText, Buttons, Checkbox, Progressbar, Spinners, etc. 

Following is the pictorial representation of user interface (UI) or input controls in android application. 

 

Generally, in android the user interface of an app is made with a collection of View and ViewGroup objects. 

The View is a base class for all UI components in android and it is used to create interactive UI components 

such as TextView, EditText, Checkbox, Radio Button, etc. and it is responsible for event handling and 

drawing.The ViewGroup is a subclass of View and it will act as a base class for layouts and layout parameters. 

The ViewGroup will provide invisible containers to hold other Views or ViewGroups and to define the layout 

properties. 

To know more about View and ViewGroup in android applications, check this Android View and ViewGroup. 

In android, we can define a UI or input controls in two ways, those are 

 Declare UI elements in XML 

 Create UI elements at runtime 
 

The android framework will allow us to use either or both of these methods to define our application’s UI. 
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Declare UI Elements in XML 

In android, we can create layouts same as web pages in HTML by using default Views and ViewGroups in the 
XML file. The layout file must contain only one root element, which must be a View or ViewGroup object. 
Once we define the root element, then we can add additional layout objects or widgets as a child elements to 
build View hierarchy that defines our layout. 

 
Following is the example of defining UI controls (TextView, EditText, Button) in the XML file 
(activity_main.xml) using LinearLayout. 

 

In android, each input control is having a specific set of events and these events will be raised when the user 
performs particular action like, entering the text or touches the button. 

Note: we need to create a user interface (UI) layout files in /res/layout project directory, then only the layout 
files will compile properly. 

 
Load XML Layout File from an Activity 

Once we are done with the creation of layout with UI controls, we need to load the XML layout resource from 
our activity onCreate() callback method like as shown below. 

 
protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_main); 

} 
If you observe above code we are calling our layout using setContentView method in the form 
of R.layout.layout_file_name. Here our xml file name is activity_main.xml so we used file 
name activity_main. 

<?xml version="1.0" encoding="utf-8"?> 
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 

android:orientation="vertical" 
android:layout_width="match_parent" 
android:layout_height="match_parent"> 
<TextView 

 
android:id="@+id/fstTxt" 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Enter Name" /> 

<EditText 
android:id="@+id/name" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:ems="10"/> 

<Button 
android:id="@+id/getName" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Get Name" /> 

</LinearLayout> 
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Generally, during the launch of our activity, onCreate() callback method will be called by android framework 
to get the required layout for an activity. 

 
Create UI Element at Runtime 

If we want to create UI elements at runtime, we need to create our own custom View and ViewGroup objects 
programmatically with required layouts. 

 
Following is the example of creating UI elements (TextView, EditText, Button) in LinearLayout using 
custom View and ViewGroup objects in an activity programmatically. 

 
 

public class MainActivity extends AppCompatActivity { 
@Override 
protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 
TextView textView1 = new TextView(this); 
textView1.setText("Name:"); 
EditText editText1 = new EditText(this); 
editText1.setText("Enter Name"); 
Button button1 = new Button(this); 
button1.setText("Add Name"); 

 
LinearLayout linearLayout = new LinearLayout(this); 

linearLayout.addView(textView1); 
linearLayout.addView(editText1); 
linearLayout.addView(button1); 
setContentView(linearLayout); 

} 
} 
By creating a custom View and ViewGroups programmatically, we can define UI controls in layouts based on 
our requirements in android applications. 

 
Width and Height 

When we define a UI controls in a layout using an XML file, we need to set width and height for 
every View and ViewGroup elements using layout_width and layout_height attributes. 

 
Following is the example of setting width and height for View and ViewGroup elements in the XML layout 
file. 

 

<?xml version="1.0" encoding="utf-8"?> 
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 

android:orientation="vertical" 
android:layout_width="match_parent" 
android:layout_height="match_parent"> 
<TextView 

android:id="@+id/fstTxt" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
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android:text="Enter Name" /> 
</LinearLayout> 
If you observe above example, we used different values to set layout_width and layout_height, those are 

 

 
 match_parent 

 wrap_content 
 

If we set value match_parent, then the View or ViewGroup will try to match with parent width or height. 

If we set value wrap_content, then the View or ViewGroup will try to adjust its width or height based on the 
content. 
Android Different Types of UI Controls 

We have a different type of UI controls available in android to implement the user interface for our android 
applications. 

 
Following are the commonly used UI or input controls in android applications. 

 
 TextView 

 EditText 

 AutoCompleteTextView 

 Button 

 ImageButton 

 ToggleButton 

 CheckBox 

 RadioButton 

 RadioGroup 

 ProgressBar 

 Spinner 

 TimePicker 

 DatePicker 

 SeekBar 

 AlertDialog 

 Switch 

 RatingBar 
 

 
Android TextView 

In android, TextView is a user interface control that is used to display the text to the user. 
 

Android EditText 

In android, EditText is a user interface control which is used to allow the user to enter or modify the text. 
 

To know more about EditText, check this Android EditText with Examples. Android AutoCompleteTextView 
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In android, AutoCompleteTextView is an editable text view which is used to show the list of suggestions based 
on the user typing text. The list of suggestions will be shown as a dropdown menu from which the user can 
choose an item to replace the content of the textbox. 

 
To know more about AutoCompleteTextView, check this Android AutoCompleteTextView with Examples. 

 
Android Button 

In android, Button is a user interface control that is used to perform an action when the user clicks or tap on it. 
To know more about Button in android check this, Android Buttons with Examples. 

 
Android Image Button 

In android, Image Button is a user interface control that is used to display a button with an image to perform an 
action when the user clicks or tap on it. Generally, the Image button in android looks similar as regular Button 
and perform the actions same as regular button but only difference is for image button we will add an image 
instead of text. To know more about Image Button in android check this, Android Image Button with Examples. 

 
Android Toggle Button 

In android, Toggle Button is a user interface control that is used to display ON (Checked) or OFF 
(Unchecked) states as a button with a light indicator. 
To know more about Toggle Button in android check this, Android Toggle Button with Examples. 

 
Android CheckBox 

In android, Checkbox is a two-states button that can be either checked or unchecked.To know more about 
CheckBox in android check this, Android CheckBox with Examples. 

 
Android Radio Button 

In android, Radio Button is a two-states button that can be either checked or unchecked and it cannot be 
unchecked once it is checked. 

 
Android Radio Group 

In android, Radio Group is used to group one or more radio buttons into separate groups based on our 
requirements.In case if we group radio buttons using the radio group, at a time only one item can be selected 
from the group of radio buttons. 

 
Android ProgressBar 

In android, ProgressBar is a user interface control which is used to indicate the progress of an operation. 
 

Android Spinner 

In android, Spinner is a drop-down list which allows a user to select one value from the list. 
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Android TimePicker 

In android, TimePicker is a widget for selecting the time of day, either in 24-hour or AM/PM mode. 
 

.Android DatePicker 

In android, DatePicker is a widget for selecting a date. 
 

Three TextViews labelled: (1) Unrestricted Text, (2) Phone input, and (3) Password input 
 

1. Three EditText fields that go along with the TextViews above 

2. Check Box 

3. RadioGroup which has a couple of radio buttons, one for Male and other for Female 

4. Button 

5. Toggle Button 
The code behind for the Mainactivity.xml file looks as shown: 

 

<RelativeLayout xmlns_android="http://schemas.android. com/apk/res/android" 

xmlns:tools="http://schemas.android.com/tools" 

android:layout_width="match_parent" 

android:layout_height="match_parent" 

android:paddingLeft="@dimen/activity_horizontal_margin" 

android:paddingRight="@dimen/activity_horizontal_margin" 

android:paddingTop="@dimen/activity_vertical_margin" 

android:paddingBottom="@dimen/activity_vertical_margin" 

tools:context=".MainActivity"> 

<TextView 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:textAppearance="?android:attr/textAppearanceSmall" 

android:text="Unrestricted Text" 

android:id="@+id/textView" 

http://schemas.android/
http://schemas.android/
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android:layout_alignParentTop="true" 

 
android:layout_alignParentLeft="true" 

 
android:layout_alignParentStart="true" /> 

 
<EditText 

 
android:layout_width="wrap_content" 

 
android:layout_height="wrap_content" 

 
android:id="@+id/editTextUnrestrictedText" 

 
android:layout_alignParentTop="true" 

 
android:layout_centerHorizontal="true" /> 

 
<TextView 

 
android:layout_width="wrap_content" 

 
android:layout_height="wrap_content" 

 

 
android:textAppearance="?android:attr/textAppearanceSmall" 

android:text="Phone input" 

android:id="@+id/textView2" 

android:layout_below="@+id/editTextUnrestrictedText" 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" /> 

<EditText 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:inputType="phone" 

android:ems="10" 



 
android:id="@+id/editTextPhone" 

 
android:layout_below="@+id/editTextUnrestrictedText" 

 
android:layout_alignParentRight="true" 

 
android:layout_alignParentEnd="true" 

 
android:layout_marginRight="60dp" 

 
android:layout_marginEnd="60dp" /> 

 
<TextView 

 
android:layout_width="wrap_content" 

 
android:layout_height="wrap_content" 

 
android:textAppearance="?android:attr/textAppearanceSmall" 

 
android:text="Password input" 

 
android:id="@+id/textView3" 

 

 
android:layout_below="@+id/editTextPhone" 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" 

android:layout_marginTop="35dp" /> 

<EditText 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:inputType="textPassword" 

android:ems="10" 

android:id="@+id/editTextPassword" 

android:layout_alignBottom="@+id/textView3" 



 
android:layout_centerHorizontal="true" /> 

 
<CheckBox 

 
android:layout_width="wrap_content" 

 
android:layout_height="wrap_content" 

 
android:text="New CheckBox" 

 
android:id="@+id/checkBoxSelect" 

 
android:layout_below="@+id/textView3" 

 
android:layout_toLeftOf="@+id/editTextUnrestrictedText" 

 
android:layout_toStartOf="@+id/editTextUnrestrictedText" 

 
android:layout_marginTop="33dp" 

 
android:onClick="onClick" /> 

 
<RadioGroup 

 

 
android:id="@+id/radiogroup" 

android:layout_width="fill_parent" 

android:layout_height="wrap_content" 

android:orientation="vertical" 

android:layout_below="@+id/checkBoxSelect"> 

<RadioButton 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:text="Male" 

android:id="@+id/radioButtonMale" 

android:layout_centerVertical="true" 



 
android:layout_alignParentLeft="true" 

 
android:layout_alignParentStart="true" 

 
android:onClick="onClick" /> 

 
<RadioButton 

 
android:layout_width="wrap_content" 

 
android:layout_height="wrap_content" 

 
android:text="Female" 

 
android:id="@+id/radioButtonFemale" 

 
android:layout_below="@+id/radioButtonMale" 

 
android:layout_alignRight="@+id/radioButtonMale" 

 
android:layout_alignEnd="@+id/radioButtonMale" 

 
android:onClick="onClick" /> 

 

 
</RadioGroup> 

 
<ToggleButton

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:text="Click here to toggle" 

android:id="@+id/toggleButton" 

android:layout_below="@+id/radiogroup" 

android:layout_alignRight="@+id/checkBoxSelect" 

android:layout_alignEnd="@+id/checkBoxSelect" 

android:textOn="Started" 

android:textOff="Stopped" 



 
android:layout_marginTop="43dp" 

 
android:onClick="onClick" /> 

 
<Button 

 
android:layout_width="wrap_content" 

 
android:layout_height="wrap_content" 

 
android:text="This is a button" 

 
android:id="@+id/button" 

 
android:layout_below="@+id/toggleButton" 

 
android:layout_alignRight="@+id/editTextUnrestrictedText" 

 
android:layout_alignEnd="@+id/editTextUnrestrictedText" 

 
android:onClick="onClick" /> 

 
</RelativeLayout> 
We then update the MainActivity.java class to introduce member variables for the various input controls. 

 

//Mainactivity.java 

 
public class MainActivity extends ActionBarActivity { 

ToggleButton toggleButton; 

  Button button; 

 
  EditText editTextUnrestrictedText, editTextPhone, 

 
  editTextPassword; 

 
  RadioGroup radioGroup; 

 
  RadioButton radioButtonMale, radioButtonFemale; 

 CheckBox checkbox; 

@Override 



 
 

 
protected void onCreate(Bundle savedInstanceState) { 
In the OnCreate method, we initialize these member variables. 

 
@Override 

 
protected voidonCreate(Bundle savedInstanceState) { 

 
super.onCreate(savedInstanceState); 

 
setContentView(R.layout.activity_main); 

 
toggleButton = 

 
 (ToggleButton)findViewById(R.id.toggleButton); 

 
  button = (Button)findViewById(R.id.button); 

 
  editTextUnrestrictedText = 

 
 (EditText)findViewById(R.id.editTextUnrestrictedText); 

 
  editTextPhone = (EditText)findViewById(R.id.editTextPhone); 

 
  editTextPassword = (EditText)findViewById(R.id.editTextPassword); 

 
  radioGroup = (RadioGroup)findViewById(R.id.radiogroup); 

 
  radioButtonMale = (RadioButton)findViewById(R.id.radioButtonMale); 

 
  radioButtonFemale= (RadioButton)findViewById(R.id.radioButtonFemale); 

 
  checkbox = (CheckBox)findViewById(R.id.checkBoxSelect); 

 
} 
Finally, we implement the generic onClick event handler method. 

 

public void onClick(View v) { 

 
if (v.getId() == R.id.toggleButton) { 

if(toggleButton.isChecked()) 

Toast.makeText(getApplicationContext(), "Toggle - Started", 



 
Toast.LENGTH_SHORT).show(); 

 
else 

 
Toast.makeText(getApplicationContext(), "Toggle - Stopped", 

 
Toast.LENGTH_SHORT).show(); 

 
} 

 
if(v.getId() == R.id.checkBoxSelect) { 

 
if(checkbox.isChecked()) 

 
Toast.makeText(getApplicationContext(), "CheckBox - Checked", 

 
Toast.LENGTH_SHORT).show(); 

 
else 

 

Toast.makeText(getApplicationContext(), "CheckBox - Unchecked", 

 
Toast.LENGTH_SHORT).show(); 

 

} 

if(v.getId() == R.id.radioButtonFemale) { 

 
if(radioButtonFemale.isChecked()) 

Toast.makeText(getApplicationContext(), "RadioButton - Female", 

Toast.LENGTH_SHORT).show(); 

} 

if(v.getId() == R.id.radioButtonMale) { 

 
if(radioButtonMale.isChecked()) 

Toast.makeText(getApplicationContext(), "RadioButton - Male", 

Toast.LENGTH_SHORT).show(); 

} 



 
 
if(v.getId() == R.id.button) { 

Toast.makeText(getApplicationContext(), "Button - Clicked", 

Toast.LENGTH_SHORT).show(); 

 
} 

 
} 
Our application is now complete. When we run our application, you will notice that the input keyboard 
changes the available keys when we enter text for the various EditText fields.When the various checkbox, 
radio buttons, toggle buttons, and button controls are clicked, a toast is shown to the user indicating that there 
was interaction with the control. 

 
public class TimePickerFrag extends DialogFragment 

 
  implements TimePickerDialog.OnTimeSetListener { 
Next, we implement the onCreateDialog method and onTimeSet methods. 

//timepickerfrag.java 

 
package com.example.vipul.pickercontrolsdemo; 

 
import android.app.Dialog; 

 
import android.app.TimePickerDialog; 

 
import android.os.Bundle; 

 
import android.support.annotation.NonNull; 

import android.support.v4.app.DialogFragment; 

import android.text.format.DateFormat; 

import android.widget.TimePicker; 

 
import java.util.Calendar; 

 
public class TimePickerFrag extends DialogFragment 

 
implements TimePickerDialog.OnTimeSetListener { 



 
@NonNull 

 
@Override 

 
public Dialog onCreateDialog(Bundle savedInstanceState) { 

 
final Calendar calendar = Calendar.getInstance(); 

 
int hh = calendar.get(Calendar.HOUR_OF_DAY); 

 
int mm = calendar.get(Calendar.MINUTE); 

 
return new TimePickerDialog(getActivity(), this, hh, mm, 

 
DateFormat.is24HourFormat(getActivity())); 

 
} 

 
@Override 

 
public void onTimeSet(TimePicker view, int hourOfDay, int minute) { 

 
// do something 

 

} 

 
} 
Similarly, we implement the DialogFragment for Date Picker. Add another Java class, called DatePickerFrag, 
to the project. 

 

//DatepickerFrag.java 

 
package com.example.vipul.pickercontrolsdemo; 

 
import android.app.DatePickerDialog; 

 
import android.app.Dialog; 

 
import android.os.Bundle; 

 
import android.support.annotation.NonNull; 

 
import android.support.v4.app.DialogFragment; 

 
import android.widget.DatePicker; 



 
import java.util.Calendar; 

 
public class DatePickerFrag extends DialogFragment 

 
implements DatePickerDialog.OnDateSetListener { 

 
@NonNull 

 
@Override 

 
public Dialog onCreateDialog(Bundle savedInstanceState) { 

 
final Calendar calendar = Calendar.getInstance(); 

 
int yy = calendar.get(Calendar.YEAR); 

 
int mm = calendar.get(Calendar.MONTH); 

 
int dd = calendar.get(Calendar.DAY_OF_MONTH); 

 
return new DatePickerDialog(getActivity(), 

 
this, yy, mm, dd); 

 
 

 
Lastly, we add two buttons to MainActivity.xml and wire up the click events to instantiate the dialogs. 

 

} 

@Override 

 
public void onDateSet(DatePicker view, int year, 

 
int monthOfYear, int dayOfMonth) { 

 
} 

} 

<RelativeLayout xmlns_android="http://schemas.android.com 

/apk/res/android" 

xmlns:tools="http://schemas.android.com/tools" 

http://schemas.android.com/
http://schemas.android.com/tools
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android:layout_width="match_parent" 

 
android:layout_height="match_parent" 

 
android:paddingLeft="@dimen/activity_horizontal_margin" 

 
android:paddingRight="@dimen/activity_horizontal_margin" 

 
android:paddingTop="@dimen/activity_vertical_margin" 

 
android:paddingBottom="@dimen/activity_vertical_margin" 

 
tools:context=".MainActivity" > 

 
<TextView android_text="@string/hello_world" 

 
android:layout_width="wrap_content" 

 
android:layout_height="wrap_content" 

 
android:id="@+id/textView" /> 

 
<Button 

 

 
 android:layout_width="wrap_content" 

 
 android:layout_height="wrap_content" 

 
 android:text="Time Picker" 

 
 android:id="@+id/buttonTimePicker" 

 
 android:layout_below="@+id/textView" 

 
 android:layout_centerHorizontal="true" 

 
 android:layout_marginTop="70dp" 

 
 android:onClick="onButtonTimePickerClick" /> 

 
<Button 

 
 android:layout_width="wrap_content" 

 
 android:layout_height="wrap_content" 



 
In MainActivity.java, we implement the click event handlers. 

 
public void onButtonTimePickerClick(View view){ 

 
android.support.v4.app.DialogFragment timepickerFrag = 

 
new TimePickerFrag(); 

 
timepickerFrag.show(getSupportFragmentManager(), 

 
"mytimepicker"); 

 
} 

 
public void onButtonDatePickerClick(View view){ 

 
android.support.v4.app.DialogFragment datepickerFrag = 

 
new DatePickerFrag(); 

 
datepickerFrag.show(getSupportFragmentManager(), 

 
"mydatepicker"); 

 
} 
Our application is now complete. When we launch the application and click the buttons, we can see the pickers 
in action. 

 
 android:text="Date Picker" 

 
 android:id="@+id/buttonDatePicker" 

 
 android:layout_centerVertical="true" 

 
 android:layout_alignRight="@+id/buttonTimePicker" 

 
 android:layout_alignEnd="@+id/buttonTimePicker" / 

 
</RelativeLayout> 



 
 

 

 
 
 
 
 

Conclusion: Thus we have studied program to demonstrate Buttons, Text Fields, Checkboxes, 

Radio Buttons, and Toggle Buttons with their events handler. 



Experiment no 8 

 

Title: Program to demonstrate Spinners, Touch Mode, Alerts, Popups, and Toasts with their events 
handler. 

Objective: To develop android application to demonstrate Spinners, Touch Mode, Alerts, Popups, and 
Toasts with their events 

Outcome: Students will be able to implement program to Spinners, Touch Mode, Alerts, Popups, and 
Toasts with their events 

Theory 

 

Android Spinner is like the combox box of AWT or Swing. It can be used to display the multiple options to the 

user in which only one item can be selected by the user. Android spinner is like the drop down menu with multiple 

values from which the end user can select only one value. Android spinner is associated with AdapterView. So 

you need to use one of the adapter classes with spinner. Android Spinner class is the subclass of AsbSpinner 

class. 
 
 
 
 

 

 
Android Spinner Example 

 

In this example, we are going to display the country list. You need to use ArrayAdapter class to store the 
country list. 

 
activity_main.xml 

 
Drag the Spinner from the pallete, now the activity_main.xml file will like this: 

 
File: activity_main.xml 



<?xml version="1.0" encoding="utf-8"?> 

<android.support.constraint.ConstraintLayout xmlns:android="http://schemas.android.com/apk/res/ 

android" 

xmlns:app="http://schemas.android.com/apk/res-auto" 

xmlns:tools="http://schemas.android.com/tools" 

android:layout_width="match_parent" 

android:layout_height="match_parent" 

tools:context="example.javatpoint.com.spinner.MainActivity"> 

 

<Spinner 

android:id="@+id/spinner" 

android:layout_width="149dp" 

android:layout_height="40dp" 

android:layout_marginBottom="8dp" 

android:layout_marginEnd="8dp" 

android:layout_marginStart="8dp" 

android:layout_marginTop="8dp" 

app:layout_constraintBottom_toBottomOf="parent" 

app:layout_constraintEnd_toEndOf="parent" 

app:layout_constraintHorizontal_bias="0.502" 

app:layout_constraintStart_toStartOf="parent" 

app:layout_constraintTop_toTopOf="parent" 

app:layout_constraintVertical_bias="0.498" /> 

 

</android.support.constraint.ConstraintLayout> 

Activity class 

 
Let's write the code to display item on the spinner and perform event handling. 

 
File: MainActivity.java 

package example.javatpoint.com.spinner; 

import android.support.v7.app.AppCompatActivity; 

import android.os.Bundle; 

import android.view.View; 

import android.widget.AdapterView; 

import android.widget.ArrayAdapter; 

import android.widget.Spinner; 

import android.widget.Toast; 

http://schemas.android.com/apk/res/
http://schemas.android.com/apk/res/
http://schemas.android.com/apk/res-auto
http://schemas.android.com/apk/res-auto
http://schemas.android.com/tools


public class MainActivity extends AppCompatActivity implements 

AdapterView.OnItemSelectedListener { 

String[] country = { "India", "USA", "China", "Japan", "Other"}; 

 
@Override 

protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 

setContentView(R.layout.activity_main); 

//Getting the instance of Spinner and applying OnItemSelectedListener on it 

Spinner spin = (Spinner) findViewById(R.id.spinner); 

spin.setOnItemSelectedListener(this); 

 
//Creating the ArrayAdapter instance having the country list 

ArrayAdapter aa = new ArrayAdapter(this,android.R.layout.simple_spinner_item,country); 

aa.setDropDownViewResource(android.R.layout.simple_spinner_dropdown_item); 

//Setting the ArrayAdapter data on the Spinner 

spin.setAdapter(aa); 

 
} 

 
//Performing action onItemSelected and onNothing selected 

@Override 

 
 
 
 

public void onItemSelected(AdapterView<?> arg0, View arg1, int position, long id) { 

Toast.makeText(getApplicationContext(),country[position] , Toast.LENGTH_LONG).show(); 

} 

@Override 

public void onNothingSelected(AdapterView<?> arg0) { 

// TODO Auto-generated method stub 

} 

} 
 



Output: 
 



 
 

 

 

 

Conclusion: Thus we have studied program to demonstrate Spinners, Touch Mode, Alerts, 

Popups, and Toasts with their events handler. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Experiment no 9 

 

Title: Implementation of program to demonstrate Touch Mode, Menus with their events handler. 



Objective: To develop android application to demonstrate Touch Mode, Menus 
with their events handler. 

Outcome: Students will be able to implement program to demonstrate Touch 
Mode, Menus with their events handler. 

Theory: 
 

There are following three concepts related to Android Event Management − 

 Event Listeners − An event listener is an interface in the View class that contains a single callback 
method. These methods will be called by the Android framework when the View to which the listener 

has been registered is triggered by user interaction with the item in the UI. 

 Event Listeners Registration − Event Registration is the process by which an Event Handler gets 
registered with an Event Listener so that the handler is called when the Event Listener fires the event. 

 Event Handlers − When an event happens and we have registered an event listener for the event, the 

event listener calls the Event Handlers, which is the method that actually handles the event. 
 
 

Event Listeners & Event Handlers 

Event Handler 

 

Event Listener & Description 

 

 

 
onClick() 

OnClickListener() 

This is called when the user either clicks or touches or focuses upon any widget 
like button, text, image etc. You will use onClick() event handler to handle such 
event. 

 

 

 
onLongClick() 

OnLongClickListener() 

This is called when the user either clicks or touches or focuses upon any widget 
like button, text, image etc. for one or more seconds. You will use onLongClick() 
event handler to handle such event. 

 

 
onFocusChange() 

OnFocusChangeListener() 

This is called when the widget looses its focus ie. user goes away from the view 
item. You will use onFocusChange() event handler to handle such event. 

 
onKey() OnFocusChangeListener() 

Events are a useful way to collect data about a user's interaction with interactive components of 

Applications. Like button presses or screen touch etc. The Android framework maintains an event queue as 

first-in, first-out (FIFO) basis. You can capture these events in your program and take appropriate action as per 

requirements. 



 

  
This is called when the user is focused on the item and presses or releases a 
hardware key on the device. You will use onKey() event handler to handle such 
event. 

 

 

onTouch() 

OnTouchListener() 

This is called when the user presses the key, releases the key, or any movement 
gesture on the screen. You will use onTouch() event handler to handle such event. 

 

 
onMenuItemClick() 

OnMenuItemClickListener() 

This is called when the user selects a menu item. You will use onMenuItemClick() 
event handler to handle such event. 

 

 

onCreateContextMenu() 

onCreateContextMenuItemListener() 

This is called when the context menu is being built(as the result of a sustained 
"long click) 

There are many more event listeners available as a part of View class like OnHoverListener, OnDragListener 

etc which may be needed for your application. So I recommend to refer official documentation for Android 

application development in case you are going to develop a sophisticated apps. 

Event Listeners Registration 

Event Registration is the process by which an Event Handler gets registered with an Event Listener so that the 

handler is called when the Event Listener fires the event. Though there are several tricky ways to register your 

event listener for any event, but I'm going to list down only top 3 ways, out of which you can use any of them 

based on the situation. 

 Using an Anonymous Inner Class 

 Activity class implements the Listener interface. 

 Using Layout file activity_main.xml to specify event handler directly. 

Below section will provide you detailed examples on all the three scenarios − 

Touch Mode 

Users can interact with their devices by using hardware keys or buttons or touching the screen.Touching the 
screen puts the device into touch mode. The user can then interact with it by touching the on-screen virtual 
buttons, images, etc.You can check if the device is in touch mode by calling the View class’s isInTouchMode() 
method. 

Focus 

A view or widget is usually highlighted or displays a flashing cursor when it’s in focus. This indicates that it’s 
ready to accept input from the user. 



 

 isFocusable() − it returns true or false 

 isFocusableInTouchMode() − checks to see if the view is focusable in touch mode. (A view may be 
focusable when using a hardware key but not when the device is in touch mode) 

 android:foucsUp="@=id/button_l" 

onTouchEvent() 

 public boolean onTouchEvent(motionEvent event){ 
switch(event.getAction()){ 

case TOUCH_DOWN: 
Toast.makeText(this,"you have clicked down Touch button",Toast.LENTH_LONG).show(); 
break(); 

 

case TOUCH_UP: 
Toast.makeText(this,"you have clicked up touch button",Toast.LENTH_LONG).show(); 
break; 

 

case TOUCH_MOVE: 
Toast.makeText(this,"you have clicked move touch button"Toast.LENTH_LONG).show(); 
break; 

} 
return super.onTouchEvent(event) ; 

} 

 
Event Handling Examples 

Event Listeners Registration Using an Anonymous Inner Class 

Here you will create an anonymous implementation of the listener and will be useful if each class is applied to 
a single control only and you have advantage to pass arguments to event handler. In this approach event handler 
methods can access private data of Activity. No reference is needed to call to Activity. 

But if you applied the handler to more than one control, you would have to cut and paste the code for the handler 
and if the code for the handler is long, it makes the code harder to maintain. 

Following are the simple steps to show how we will make use of separate Listener class to register and capture 
click event. Similar way you can implement your listener for any other required event type. 

 
Step Description 

1 You will use Android studio IDE to create an Android application and name it 
as myapplication under a package com.example.myapplication as explained in the Hello World 

Example chapter. 

2 Modify src/MainActivity.java file to add click event listeners and handlers for the two buttons 
defined. 

3 Modify the detault content of res/layout/activity_main.xml file to include Android UI controls. 

   



4 No need to declare default string constants.Android studio takes care default constants. 
 
 

5 Run the application to launch Android emulator and verify the result of the changes done in the 
aplication. 

 
 

Following is the content of the modified main activity 
file src/com.example.myapplication/MainActivity.java. This file can include each of the fundamental 
lifecycle methods. 

package com.example.myapplication; 
 
 

import android.app.ProgressDialog; 
import android.os.Bundle; 

 
import android.support.v7.app.ActionBarActivity; 

 
import android.view.View; 
import android.widget.Button; 

import android.widget.TextView; 
 

public class MainActivity extends ActionBarActivity { 
private ProgressDialog progress; 
Button b1,b2; 

 
@Override 
protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_main); 
progress = new ProgressDialog(this); 

 
b1=(Button)findViewById(R.id.button); 
b2=(Button)findViewById(R.id.button2); 
b1.setOnClickListener(new View.OnClickListener() { 

 
@Override 
public void onClick(View v) { 

TextView txtView = (TextView) findViewById(R.id.textView); 
txtView.setTextSize(25); 

} 
}); 

 
b2.setOnClickListener(new View.OnClickListener() { 



 

 @Override 
public void onClick(View v) { 

TextView txtView = (TextView) findViewById(R.id.textView); 
txtView.setTextSize(55); 

} 
}); 

} 
} 

Following will be the content of res/layout/activity_main.xml file − 

 Here abc indicates about tutorialspoint logo 

<?xml version="1.0" encoding="utf-8"?> 
<RelativeLayout 

xmlns:android="http://schemas.android.com/apk/res/android" 
xmlns:tools="http://schemas.android.com/tools" 
android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:paddingBottom="@dimen/activity_vertical_margin" 
android:paddingLeft="@dimen/activity_horizontal_margin" 
android:paddingRight="@dimen/activity_horizontal_margin" 
android:paddingTop="@dimen/activity_vertical_margin" 
tools:context=".MainActivity"> 

 
 

<TextView 
android:id="@+id/textView1" 
android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:text="Event Handling " 
android:layout_alignParentTop="true" 
android:layout_centerHorizontal="true" 
android:textSize="30dp"/> 

<TextView 
android:id="@+id/textView2" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Tutorials point " 
android:textColor="#ff87ff09" 
android:textSize="30dp" 
android:layout_above="@+id/imageButton" 
android:layout_centerHorizontal="true" 
android:layout_marginBottom="40dp" /> 

http://schemas.android.com/apk/res/android
http://schemas.android.com/tools
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<ImageButton 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:id="@+id/imageButton" 
android:src="@drawable/abc" 
android:layout_centerVertical="true" 
android:layout_centerHorizontal="true" /> 

 
<Button 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Small font" 
android:id="@+id/button" 
android:layout_below="@+id/imageButton" 
android:layout_centerHorizontal="true" /> 

 
<Button 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Large Font" 
android:id="@+id/button2" 
android:layout_below="@+id/button" 
android:layout_alignRight="@+id/button" 
android:layout_alignEnd="@+id/button" /> 

 
<TextView 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Hello World!" 
android:id="@+id/textView" 
android:layout_below="@+id/button2" 
android:layout_centerHorizontal="true" 
android:textSize="25dp" /> 

 
</RelativeLayout> 

Following will be the content of res/values/strings.xml to define two new constants − 

<?xml version="1.0" encoding="utf-8"?> 
<resources> 

<string name="app_name">myapplication</string> 
</resources> 



Following is the default content of AndroidManifest.xml − 

<?xml version="1.0" encoding="utf-8"?> 
<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

package="com.example.myapplication" > 
 

<application 
android:allowBackup="true" 
android:icon="@drawable/ic_launcher" 
android:label="@string/app_name" 
android:theme="@style/AppTheme" > 

<activity 
android:name="com.example.myapplication.MainActivity" 
android:label="@string/app_name" > 

 
<intent-filter> 

<action android:name="android.intent.action.MAIN" /> 
<category android:name="android.intent.category.LAUNCHER" /> 

</intent-filter> 
 

</activity> 
 

</application> 
</manifest> 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Android Option Menu Example 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android


Android Option Menus are the primary menus of android. They can be used for settings, search, delete item 
etc.Here, we are going to see two examples of option menus. First, the simple option menus and second, options 
menus with images.Here, we are inflating the menu by calling the inflate() method of MenuInflater class. To 
perform event handling on menu items, you need to override onOptionsItemSelected() method of Activity class. 

 
Android Option Menu Example 

 

Let's see how to create menu in android. Let's see the simple option menu example that contains three menu 
items. 

 
activity_main.xml 

 

We have only one textview in this file. 
 

File: activity_main.xml 

 

 

<?xml version="1.0" encoding="utf-8"?> 

<android.support.design.widget.CoordinatorLayout xmlns:android="http://schemas.android.com/ap 

k/res/android" 

xmlns:app="http://schemas.android.com/apk/res-auto" 

xmlns:tools="http://schemas.android.com/tools" 

android:layout_width="match_parent" 

android:layout_height="match_parent" 

tools:context="example.javatpoint.com.optionmenu.MainActivity"> 

<android.support.design.widget.AppBarLayout 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

android:theme="@style/AppTheme.AppBarOverlay"> 

 

<android.support.v7.widget.Toolbar 

android:id="@+id/toolbar" 

android:layout_width="match_parent" 

android:layout_height="?attr/actionBarSize" 

android:background="?attr/colorPrimary" 

app:popupTheme="@style/AppTheme.PopupOverlay" /> 

</android.support.design.widget.AppBarLayout> 

<include layout="@layout/content_main" /> 

</android.support.design.widget.CoordinatorLayout> 

 

File: context_main.xml 

 

<?xml version="1.0" encoding="utf-8"?> 

http://schemas.android.com/ap
http://schemas.android.com/ap
http://schemas.android.com/apk/res-auto
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http://schemas.android.com/tools


<android.support.constraint.ConstraintLayout xmlns:android="http://schemas.android.com/apk/res/ 

android" xmlns:app="http://schemas.android.com/apk/res-auto" 

xmlns:tools="http://schemas.android.com/tools" 

android:layout_width="match_parent" 

android:layout_height="match_parent" 

app:layout_behavior="@string/appbar_scrolling_view_behavior" 

tools:context="example.javatpoint.com.optionmenu.MainActivity" 

tools:showIn="@layout/activity_main"> 

 

<TextView 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:text="Hello World!" 

app:layout_constraintBottom_toBottomOf="parent" 

app:layout_constraintLeft_toLeftOf="parent" 

app:layout_constraintRight_toRightOf="parent" 

app:layout_constraintTop_toTopOf="parent" /> 

</android.support.constraint.ConstraintLayout> 

menu_main.xml 

 
It contains three items as show below. It is created automatically inside the res/menu directory. 

 
File: menu_main.xml 

 

<menu xmlns:android="http://schemas.android.com/apk/res/android" 

xmlns:app="http://schemas.android.com/apk/res-auto" 

xmlns:tools="http://schemas.android.com/tools" 

tools:context="example.javatpoint.com.optionmenu.MainActivity"> 

<item android:id="@+id/item1" 

android:title="Item 1"/> 

<item android:id="@+id/item2" 

android:title="Item 2"/> 

<item android:id="@+id/item3" 

android:title="Item 3" 

app:showAsAction="withText"/> 

</menu> 

 

Activity class 

 
This class displays the content of menu.xml file and performs event handling on clicking the menu items. 
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File: MainActivity.java 

 

package example.javatpoint.com.optionmenu; 

import android.os.Bundle; 

import android.support.v7.app.AppCompatActivity; 

import android.support.v7.widget.Toolbar; 

import android.view.Menu; 

import android.view.MenuItem; 

import android.widget.Toast; 

 
public class MainActivity extends AppCompatActivity { 

 
@Override 

protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 

 
setContentView(R.layout.activity_main); 

Toolbar toolbar = (Toolbar) findViewById(R.id.toolbar); 

 
setSupportActionBar(toolbar); 

} 

 
@Override 

public boolean onCreateOptionsMenu(Menu menu) { 

// Inflate the menu; this adds items to the action bar if it is present. 

getMenuInflater().inflate(R.menu.menu_main, menu); 

return true; 

} 

 
@Override 

public boolean onOptionsItemSelected(MenuItem item) { 

int id = item.getItemId(); 

switch (id){ 

case R.id.item1: 

Toast.makeText(getApplicationContext(),"Item 1 Selected",Toast.LENGTH_LONG).show(); 
 
 

 
return true; 

case R.id.item2: 



Toast.makeText(getApplicationContext(),"Item 2 Selected",Toast.LENGTH_LONG).show(); 

return true; 

case R.id.item3: 

Toast.makeText(getApplicationContext(),"Item 3 Selected",Toast.LENGTH_LONG).show(); 

 
return true; 

default: 

return super.onOptionsItemSelected(item); 

} 

} 

} 
 

Output: 

 

Output without clicking on the menu button. 
 

Output after clicking on the menu button. 
 
 



 
 

Output after clicking on the second menu item . 
 
 

Option Menu with Icon 

 
You need to have icon images inside the res/drawable directory. The android:icon element is used to display the 
icon on the option menu. You can write the string information in the strings.xml file. But we have written it 
inside the menu_main.xml file 

 
 
 

File: menu_main.xml 

 

<menu xmlns:android="http://schemas.android.com/apk/res/android" 

xmlns:app="http://schemas.android.com/apk/res-auto" 

xmlns:tools="http://schemas.android.com/tools" 

tools:context="example.javatpoint.com.optionmenu.MainActivity"> 

http://schemas.android.com/apk/res/android
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<item android:id="@+id/item1" 

android:title="Item 1" 

app:showAsAction="always" 

android:icon="@android:drawable/btn_star"/> 

<item android:id="@+id/item2" 

android:title="Item 2" 

app:showAsAction="ifRoom" 

android:icon="@android:drawable/btn_plus"/> 

<item android:id="@+id/item3" 

android:title="Item 3" 

app:showAsAction="withText" 

android:icon="@android:drawable/btn_plus"/> 

</menu> 
 



 
 

 

 

 

 

Conclusion: Thus we have studied program to demonstrate Touch Mode, Menus with their 

events handler 

 
 
 
 
 
 
 
 

 

Experiment no 10 

 

Title: Implementation of an android application displaying notification 

Objective: To develop android application displaying notification 

Outcome: Students will be able to implement program displaying notification 

Theory: 

 

A notification is a message you can display to the user outside of your application's normal UI. When you tell 

the system to issue a notification, it first appears as an icon in the notification area. To see the details of the 

notification, the user opens the notification drawer. Both the notification area and the notification drawer are 

system-controlled areas that the user can view at any time. 



 
 

To see the details of the notification, you will have to select the icon which will display notification drawer 
having detail about the notification. While working with emulator with virtual device, you will have to click 
and drag down the status bar to expand it which will give you detail as follows. This will be just 64 dp tall and 
called normal view. 

 

 

 
Above expanded form can have a Big View which will have additional detail about the notification. You can 
add upto six additional lines in the notification. The following screen shot shows such notification. 

Create and Send Notifications 

You have simple way to create a notification. Follow the following steps in your application to create a 
notification − 

Step 1 - Create Notification Builder 

As a first step is to create a notification builder using NotificationCompat.Builder.build(). You will use 
Notification Builder to set various Notification properties like its small and large icons, title, priority etc. 

 

 
NotificationCompat.Builder mBuilder = new NotificationCompat.Builder(this) 

Android Toast class provides a handy way to show users alerts but problem is that these alerts are not persistent 

which means alert flashes on the screen for a few seconds and then disappears. 



Step 2 - Setting Notification Properties 

Once you have Builder object, you can set its Notification properties using Builder object as per your 
requirement. But this is mandatory to set at least following − 

 A small icon, set by setSmallIcon() 

 A title, set by setContentTitle() 

 Detail text, set by setContentText() 

 

 
mBuilder.setSmallIcon(R.drawable.notification_icon); 
mBuilder.setContentTitle("Notification Alert, Click Me!"); 
mBuilder.setContentText("Hi, This is Android Notification Detail!"); 

You have plenty of optional properties which you can set for your notification. To learn more about them, see 
the reference documentation for NotificationCompat.Builder. 

 
Step 3 - Attach Actions 

This is an optional part and required if you want to attach an action with the notification. An action allows users 

to go directly from the notification to an Activity in your application, where they can look at one or more events 

or do further work. 

The action is defined by a PendingIntent containing an Intent that starts an Activity in your application. To 

associate the PendingIntent with a gesture, call the appropriate method of NotificationCompat.Builder. For 

example, if you want to start Activity when the user clicks the notification text in the notification drawer, you 

add the PendingIntent by calling setContentIntent(). 

A PendingIntent object helps you to perform an action on your applications behalf, often at a later time, without 

caring of whether or not your application is running. 

We take help of stack builder object which will contain an artificial back stack for the started Activity. This 

ensures that navigating backward from the Activity leads out of your application to the Home screen. 

 
 
 
 

 
Intent resultIntent = new Intent(this, ResultActivity.class); 
TaskStackBuilder stackBuilder = TaskStackBuilder.create(this); 
stackBuilder.addParentStack(ResultActivity.class); 

 
// Adds the Intent that starts the Activity to the top of the stack 
stackBuilder.addNextIntent(resultIntent); 
PendingIntent resultPendingIntent = 
stackBuilder.getPendingIntent(0,PendingIntent.FLAG_UPDATE_CURRENT); 
mBuilder.setContentIntent(resultPendingIntent); 



 

 
Step 4 - Issue the notification 

Finally, you pass the Notification object to the system by calling NotificationManager.notify() to send your 
notification. Make sure you call NotificationCompat.Builder.build() method on builder object before 
notifying it. This method combines all of the options that have been set and return a new Notification object. 

 NotificationManager mNotificationManager = (NotificationManager) 
getSystemService(Context.NOTIFICATION_SERVICE); 

// notificationID allows you to update the notification later on. 
mNotificationManager.notify(notificationID, mBuilder.build()); 

 
The NotificationCompat.Builder Class 

The NotificationCompat.Builder class allows easier control over all the flags, as well as help constructing the 
typical notification layouts. Following are few important and most frequently used methods available as a part 
of NotificationCompat.Builder class. 

 
Sr.No. Constants & Description 

1 
Notification build() 

Combine all of the options that have been set and return a new Notification object. 

2 
NotificationCompat.Builder setAutoCancel (boolean autoCancel) 

Setting this flag will make it so the notification is automatically canceled when the user clicks it in 
the panel. 

3 
NotificationCompat.Builder setContent (RemoteViews views) 

Supply a custom RemoteViews to use instead of the standard one. 

4 
NotificationCompat.Builder setContentInfo (CharSequence info) 

Set the large text at the right-hand side of the notification. 

5 
NotificationCompat.Builder setContentIntent (PendingIntent intent) 

Supply a PendingIntent to send when the notification is clicked. 

6 
NotificationCompat.Builder setContentText (CharSequence text) 

Set the text (second row) of the notification, in a standard notification. 

 



 

 
7 

NotificationCompat.Builder setContentTitle (CharSequence title) 

Set the text (first row) of the notification, in a standard notification. 

8 
NotificationCompat.Builder setDefaults (int defaults) 

Set the default notification options that will be used. 

9 
NotificationCompat.Builder setLargeIcon (Bitmap icon) 

Set the large icon that is shown in the ticker and notification. 

10 
NotificationCompat.Builder setNumber (int number) 

Set the large number at the right-hand side of the notification. 

11 
NotificationCompat.Builder setOngoing (boolean ongoing) 

Set whether this is an ongoing notification. 

12 
NotificationCompat.Builder setSmallIcon (int icon) 

Set the small icon to use in the notification layouts. 

13 
NotificationCompat.Builder setStyle (NotificationCompat.Style style) 

Add a rich notification style to be applied at build time. 

14 
NotificationCompat.Builder setTicker (CharSequence tickerText) 

Set the text that is displayed in the status bar when the notification first arrives. 

15 
NotificationCompat.Builder setVibrate (long[] pattern) 

Set the vibration pattern to use. 

16 
NotificationCompat.Builder setWhen (long when) 

Set the time that the event occurred. Notifications in the panel are sorted by this time. 

 
Example 

Following example shows the functionality of a Android notification using 
a NotificationCompat.Builder Class which has been introduced in Android 



 

 
Step Description 

1 You will use Android studio IDE to create an Android application and name it as tutorialspoint under 
a package com.example.notificationdemo. 

2 Modify src/MainActivity.java file and add the code to notify(""), if user click on the button,it will call 
android notification service. 

3 Create a new Java file src/NotificationView.java, which will be used to display new layout as a part of 
new activity which will be started when user will click any of the notifications 

4 Modify layout XML file res/layout/activity_main.xml to add Notification button in relative layout. 

5 Create a new layout XML file res/layout/notification.xml. This will be used as layout file for new 
activity which will start when user will click any of the notifications. 

6 No need to change default string constants. Android studio takes care of default string constants 

7 Run the application to launch Android emulator and verify the result of the changes done in the 
application. 

Following is the content of the modified main activity 
file src/com.example.notificationdemo/MainActivity.java. This file can include each of the fundamental 
lifecycle methods. 

 package com.example.notificationdemo; 
 
import android.app.Activity; 
import android.app.NotificationManager; 
import android.app.PendingIntent; 
import android.content.Context; 

 import android.content.Intent; 



  

import android.support.v4.app.NotificationCompat; 
import android.os.Bundle; 
import android.view.View; 
import android.widget.Button; 

public class MainActivity extends Activity { 
Button b1; 
@Override 
protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_main); 

b1 = (Button)findViewById(R.id.button); 
b1.setOnClickListener(new View.OnClickListener() { 

@Override 
public void onClick(View v) { 

addNotification(); 
} 

}); 
} 

private void addNotification() { 
NotificationCompat.Builder builder = 

new NotificationCompat.Builder(this) 
.setSmallIcon(R.drawable.abc) 
.setContentTitle("Notifications Example") 
.setContentText("This is a test notification"); 

Intent notificationIntent = new Intent(this, MainActivity.class); 
PendingIntent contentIntent = PendingIntent.getActivity(this, 0, notificationIntent, 

PendingIntent.FLAG_UPDATE_CURRENT); 
builder.setContentIntent(contentIntent); 

// Add as notification 
NotificationManager manager = (NotificationManager) 

getSystemService(Context.NOTIFICATION_SERVICE); 
manager.notify(0, builder.build()); 

} 
} 

 
 
 

 
Following will be the content of res/layout/notification.xml file − 

 <?xml version="1.0" encoding="utf-8"?> 
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 

android:orientation="vertical" 
android:layout_width="fill_parent" 
android:layout_height="fill_parent" > 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android


  

<TextView 
android:layout_width="fill_parent" 
android:layout_height="400dp" 
android:text="Hi, Your Detailed notification view goes here ... " /> 

</LinearLayout> 

 
Following is the content of the modified main activity 
file src/com.example.notificationdemo/NotificationView.java. 

 package com.example.notificationdemo; 
 
import android.os.Bundle; 
import android.app.Activity; 

 
public class NotificationView extends Activity{ 

@Override 
public void onCreate(Bundle savedInstanceState){ 

super.onCreate(savedInstanceState); 
setContentView(R.layout.notification); 

} 
} 

 
Following will be the content of res/layout/activity_main.xml file − 

 <RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android" 
xmlns:tools="http://schemas.android.com/tools" 
android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:paddingBottom="@dimen/activity_vertical_margin" 
android:paddingLeft="@dimen/activity_horizontal_margin" 
android:paddingRight="@dimen/activity_horizontal_margin" 
android:paddingTop="@dimen/activity_vertical_margin" 
tools:context="MainActivity"> 

 
 
 
 
 
 
 
<TextView 

android:id="@+id/textView1" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Notification Example" 
android:layout_alignParentTop="true" 
android:layout_centerHorizontal="true" 
android:textSize="30dp" /> 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android
http://schemas.android.com/tools
http://schemas.android.com/tools


  

<TextView 
android:id="@+id/textView2" 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Tutorials point " 
android:textColor="#ff87ff09" 
android:textSize="30dp" 
android:layout_below="@+id/textView1" 
android:layout_centerHorizontal="true" 
android:layout_marginTop="48dp" /> 

<ImageButton 
android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:id="@+id/imageButton" 
android:src="@drawable/abc" 
android:layout_below="@+id/textView2" 
android:layout_centerHorizontal="true" 
android:layout_marginTop="42dp" /> 

 
<Button 

android:layout_width="wrap_content" 
android:layout_height="wrap_content" 
android:text="Notification" 
android:id="@+id/button" 
android:layout_marginTop="62dp" 
android:layout_below="@+id/imageButton" 
android:layout_centerHorizontal="true" /> 

 
</RelativeLayout> 

Following will be the content of res/values/strings.xml to define two new constants – 

 <?xml version="1.0" encoding="utf-8"?> 
<resources> 

<string name="action_settings">Settings</string> 
<string name="app_name">tutorialspoint </string> 

</resources> 

 
Following is the default content of AndroidManifest.xml − 

 <?xml version="1.0" encoding="utf-8"?> 
<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

package="com.example.notificationdemo" > 
 

<application 
android:allowBackup="true" 
android:icon="@drawable/ic_launcher" 
android:label="@string/app_name" 
android:theme="@style/AppTheme" > 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android


<activity 
android:name="com.example.notificationdemo.MainActivity" 
android:label="@string/app_name" > 

 
<intent-filter> 

<action android:name="android.intent.action.MAIN" /> 
<category android:name="android.intent.category.LAUNCHER" /> 

</intent-filter> 
 

</activity> 
 

<activity android:name=".NotificationView" 
android:label="Details of notification" 
android:parentActivityName=".MainActivity"> 
<meta-data 
android:name="android.support.PARENT_ACTIVITY" 
android:value=".MainActivity"/> 

</activity> 
 

</application> 
</manifest> 

 

 

Now click button, you will see at the top a message "New Message Alert!" will display momentarily and after 
that you will have following screen having a small icon at the top left corner. 

Now lets expand the view, long click on the small icon, after a second it will display date information and this 
is the time when you should drag status bar down without releasing mouse. You will see status bar will expand 
and you will get following screen − 



 
 
 

 
Conclusion: Thus we have studied and implemented program to demonstrate Touch Mode, 

Menus with their events handler. 



Experiment no 11 

 

Title: Implementation of an android application for calculator 

Objective: To develop android application for calculator 

Outcome: Students will be able to implement program for calculator 

Theory: 

 

Step 1: 

Create a new Android application project with an application name: “Calculator” and package name: 
“com.javahelps.calculator”. 

 
Step 2: 

By default, Android uses a green Android robot icon. In this project, we are going to use a custom application 
icon. Therefore, delete the default ic_launcher icon set from the “mipmap” folder. 

 

 
Step 3: 

Get any PNG image file for the application icon. (It is recommended to have a minimum size 256x256 pixels). 
This icon is used to display in the Google Play as well as in the applications menu of Android devices. 

 
Step 4: 

Right click on the “mipmap” folder and select New → Image Asset 
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Step 5: 

Browse and select your icon as the image file and click on Next → Finish buttons. (Make sure that the resource 
name is: ic_launcher) 

 

 
 
 

Step 6: 

Replace the content of the activity_main.xml file by the following code. This code creates a TextView as the 
calculator number screen and some necessary buttons. TextView is used instead of EditText, in order to prevent 
manual user input using the default keypad of Android. In this code, some common properties of Buttons are not 
provided to reduce the length of this tutorial. In your code make sure that you have included these four attributes 
for all the Buttons. 

 
android:layout_width="0dp" 
android:layout_height="match_parent" 
android:layout_weight="1" 
android:textSize="30sp" 
<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android" 

xmlns:tools="http://schemas.android.com/tools" 
android:layout_width="match_parent" 
android:layout_height="match_parent" 
tools:context=".MainActivity"> 

 
<TextView 

android:id="@+id/txtScreen" 
android:layout_width="match_parent" 
android:layout_height="wrap_content" 
android:layout_alignParentTop="true" 
android:layout_centerHorizontal="true" 
android:gravity="right|center_vertical" 
android:maxLength="16" 
android:padding="10dp" 
android:textAppearance="?android:attr/textAppearanceLarge" 

http://schemas.android.com/apk/res/android
http://schemas.android.com/tools
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android:textSize="30sp" 
android:typeface="serif" /> 

 
<LinearLayout 

android:layout_width="match_parent" 
android:layout_height="match_parent" 
android:layout_below="@+id/txtScreen" 
android:orientation="vertical"> 

 
<LinearLayout 

android:layout_width="match_parent" 
android:layout_height="0dp" 
android:layout_weight="1"> 
<Button 

android:id="@+id/btnSeven" 
android:text="7" /> 

<Button 
android:id="@+id/btnEight" 
android:text="8" /> 

<Button 
android:id="@+id/btnNine" 
android:text="9"/> 

<Button 
android:id="@+id/btnDivide" 
android:text="/"/> 

</LinearLayout> 
 

<LinearLayout 
android:layout_width="match_parent" 
android:layout_height="0dp" 
android:layout_weight="1"> 
<Button 

android:id="@+id/btnFour" 
android:text="4"/> 

<Button 
android:id="@+id/btnFive" 
android:text="5" /> 

<Button 
android:id="@+id/btnSix" 
android:text="6" /> 

<Button 
android:id="@+id/btnMultiply" 
android:text="*" /> 

</LinearLayout> 
 

<LinearLayout 
android:layout_width="match_parent" 
android:layout_height="0dp" 
android:layout_weight="1"> 
<Button 

android:id="@+id/btnOne" 
android:text="1" /> 



 

Step 7: 
Right click on the “drawable” folder and select New → Drawable resource file. 

 

<Button 
android:id="@+id/btnTwo" 
android:text="2" /> 

<Button 
android:id="@+id/btnThree" 
android:text="3" /> 

<Button 
android:id="@+id/btnSubtract" 
android:text="-" /> 

</LinearLayout> 
 

<LinearLayout 
android:layout_width="match_parent" 
android:layout_height="0dp" 
android:layout_weight="1"> 
<Button 

android:id="@+id/btnDot" 
android:text="." /> 

<Button 
android:id="@+id/btnZero" 
android:text="0" /> 

<Button 
android:id="@+id/btnClear" 
android:text="C" /> 

<Button 
android:id="@+id/btnAdd" 
android:text="+" /> 

</LinearLayout> 
 

<Button 
android:id="@+id/btnEqual" 
android:text="=" /> 

</LinearLayout> 
</RelativeLayout> 

https://3.bp.blogspot.com/-jVJppOgokwk/VPRxS3tnTnI/AAAAAAAACJY/wVd5L0Lis44/s1600/Simple+Calculator+in+Android+5.png


Step 8: 

Create a drawable file with a name button. 
 

 
Step 9: 

Replace the content of button.xml by the following code. This drawable resource is used to decorate the buttons 
of the calculator. There are two gradient shapes in this code; one is for button pressed state and another for the 
normal state. 

 
<?xml version="1.0" encoding="utf-8" ?> 
<selector xmlns:android="http://schemas.android.com/apk/res/android"> 

<item android:state_pressed="true"> 
<shape> 

<gradient android:angle="90" android:endColor="#FFFFFF" android:startColor="#9EB8FF" 
android:type="linear" /> 

<padding android:bottom="0dp" android:left="0dp" android:right="0dp" android:top="0dp" /> 
<size android:width="60dp" android:height="60dp" /> 
<stroke android:width="1dp" android:color="#ff3da6ef" /> 

</shape> 
</item> 
<item> 

<shape> 
<gradient android:angle="90" android:endColor="#FFFFFF" android:startColor="#ffd9d9d9" 

android:type="linear" /> 
<padding android:bottom="0dp" android:left="0dp" android:right="0dp" android:top="0dp" /> 
<size android:width="60dp" android:height="60dp" /> 
<stroke android:width="0.5dp" android:color="#ffcecece" /> 

</shape> 
</item> 

</selector> 

http://schemas.android.com/apk/res/android
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Step 10: 

For all the buttons in the activity_main.xml, add a property “android:background”. 
 

After the modification, activity_main.xml must be like this. 

Step 11: 
To evaluate the arithmetic expressions, the exp4J library is used in this project. Open the “build.gradle (Module: 

app)” file from the Gradle scripts. Add a dependency 'net.objecthunter:exp4j:0.4.4' to the project as shown below. 

 
Once you save the file, Android Studio will ask to sync the project. Allow it to sync by clicking on the link 
appeared on the top left corner. (You need an active Internet connection to download the libraries by Gradle) 

 
 
 
 
 
 
 
 
 
 
 
 

 
Step 12: 

Modify the MainActivity.java as provided below. Complete description of the code is provided in comments. 
 

 

android:background="@drawable/button" 

dependencies { 
compile fileTree(dir: 'libs', include: ['*.jar']) 
compile 'com.android.support:appcompat-v7:21.0.3' 
compile 'net.objecthunter:exp4j:0.4.4' 

} 

package com.javahelps.calculator; 
 
import android.os.Bundle; 
import android.support.v7.app.ActionBarActivity; 
import android.view.View; 
import android.widget.Button; 
import android.widget.TextView; 
 
import net.objecthunter.exp4j.Expression; 
import net.objecthunter.exp4j.ExpressionBuilder; 

public class MainActivity extends ActionBarActivity { 
// IDs of all the numeric buttons 
private int[] numericButtons = {R.id.btnZero, R.id.btnOne, R.id.btnTwo, R.id.btnThree, R.id.btnFour, 

R.id.btnFive, R.id.btnSix, R.id.btnSeven, R.id.btnEight, R.id.btnNine}; 
// IDs of all the operator buttons 
private int[] operatorButtons = {R.id.btnAdd, R.id.btnSubtract, R.id.btnMultiply, R.id.btnDivide}; 

https://github.com/slgobinath/Java-Helps-Android/blob/master/projects/Calculator/app/src/main/res/layout/activity_main.xml
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// TextView used to display the output 
private TextView txtScreen; 
// Represent whether the lastly pressed key is numeric or not 
private boolean lastNumeric; 
// Represent that current state is in error or not 
private boolean stateError; 
// If true, do not allow to add another DOT 
private boolean lastDot; 

 
@Override 
protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 
setContentView(R.layout.activity_main); 
// Find the TextView 
this.txtScreen = (TextView) findViewById(R.id.txtScreen); 
// Find and set OnClickListener to numeric buttons 
setNumericOnClickListener(); 

 
 

// Find and set OnClickListener to operator buttons, equal button and decimal point button 
setOperatorOnClickListener(); 

} 
 

/** 
* Find and set OnClickListener to numeric buttons. 
*/ 
private void setNumericOnClickListener() { 

// Create a common OnClickListener 
View.OnClickListener listener = new View.OnClickListener() { 

@Override 
public void onClick(View v) { 

// Just append/set the text of clicked button 
Button button = (Button) v; 
if (stateError) { 

// If current state is Error, replace the error message 
txtScreen.setText(button.getText()); 
stateError = false; 

} else { 
// If not, already there is a valid expression so append to it 
txtScreen.append(button.getText()); 

} 
// Set the flag 
lastNumeric = true; 

} 
}; 
// Assign the listener to all the numeric buttons 
for (int id : numericButtons) { 

findViewById(id).setOnClickListener(listener); 
} 

} 

/** 



* Find and set OnClickListener to operator buttons, equal button and decimal point button. 
*/ 
private void setOperatorOnClickListener() { 

// Create a common OnClickListener for operators 
View.OnClickListener listener = new View.OnClickListener() { 

@Override 
public void onClick(View v) { 

// If the current state is Error do not append the operator 
// If the last input is number only, append the operator 
if (lastNumeric && !stateError) { 

Button button = (Button) v; 
txtScreen.append(button.getText()); 
lastNumeric = false; 
lastDot = false; // Reset the DOT flag 

} 
} 

}; 
// Assign the listener to all the operator buttons 
for (int id : operatorButtons) { 

findViewById(id).setOnClickListener(listener); 
} 
// Decimal point 
findViewById(R.id.btnDot).setOnClickListener(new View.OnClickListener() { 

 
 

@Override 
public void onClick(View v) { 

if (lastNumeric && !stateError && !lastDot) { 
txtScreen.append("."); 
lastNumeric = false; 
lastDot = true; 

} 
} 

}); 
// Clear button 
findViewById(R.id.btnClear).setOnClickListener(new View.OnClickListener() { 

@Override 
public void onClick(View v) { 

txtScreen.setText(""); // Clear the screen 
// Reset all the states and flags 
lastNumeric = false; 
stateError = false; 
lastDot = false; 

} 
}); 
// Equal button 
findViewById(R.id.btnEqual).setOnClickListener(new View.OnClickListener() { 

@Override 
public void onClick(View v) { 

onEqual(); 
} 

}); 



 
 
 
 

 
Step 13: 

Save all the changes and run the application. 

} 
 

/** 
* Logic to calculate the solution. 
*/ 
private void onEqual() { 

// If the current state is error, nothing to do. 
// If the last input is a number only, solution can be found. 
if (lastNumeric && !stateError) { 

// Read the expression 
String txt = txtScreen.getText().toString(); 
// Create an Expression (A class from exp4j library) 
Expression expression = new ExpressionBuilder(txt).build(); 
try { 

// Calculate the result and display 
double result = expression.evaluate(); 
txtScreen.setText(Double.toString(result)); 
lastDot = true; // Result contains a dot 

} catch (ArithmeticException ex) { 
// Display an error message 
txtScreen.setText("Error"); 
stateError = true; 
lastNumeric = false; 

} 
} 

} 
} 



 
 
 

 
Conclusion: Thus we have studied and implemented naïve calculator application 
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Experiment no 12 

 

Title: Implementation of an android application that writes data to SD card 

Objective: To develop android application writes data to SD card 

Outcome: Students will be able to implement program that writes data to SD card 

Theory: 

Android external storage can be used to write and save data, read configuration 

files etc. 

External storage such as SD card can also store application data, there’s no security enforced 

upon files you save to the external storage. 

In general there are two types of External Storage: 

 
 Primary External Storage: In built shared storage which is “accessible by the user by plugging in a 

USB cable and mounting it as a drive on a host computer”. Example: When we say Nexus 5 32 GB. 
 Secondary External Storage: Removable storage. Example: SD Card 

 
All applications can read and write files placed on the external storage and the user can remove them. We need 

to check if the SD card is available and if we can write to it. Once we’ve checked that the external storage is 
available only then we can write to it else the save button would be disabled. 

 
Android External Storage Example 

 

Like internal storage, we are able to save or read data from the device external memory such as sdcard. The 

FileInputStream and FileOutputStream classes are used to read and write data into the file. 
 
 

Example of reading and writing data in the android external storage 

activity_main.xml 

 
Drag the 2 edittexts, 2 textviews and 2 buttons from the pallete, now the activity_main.xml file will like this: 

 
File: activity_main.xml 

 

<?xml version="1.0" encoding="utf-8"?> 

<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android" 

xmlns:app="http://schemas.android.com/apk/res-auto" 

xmlns:tools="http://schemas.android.com/tools" 

android:layout_width="match_parent"  

android:layout_height="match_parent" 

tools:context="example.javatpoint.com.externalstorage.MainActivity"> 

<EditText 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android
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http://schemas.android.com/tools
http://schemas.android.com/tools


android:id="@+id/editText1" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignParentRight="true" 

android:layout_alignParentTop="true" 

android:layout_marginRight="20dp" 

android:layout_marginTop="24dp" 

android:ems="10" > 

<requestFocus /> 

</EditText> 

<EditText 

android:id="@+id/editText2" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignRight="@+id/editText1" 

android:layout_below="@+id/editText1" 

android:layout_marginTop="24dp" 

android:ems="10" /> 

 

<TextView 

android:id="@+id/textView1" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignBaseline="@+id/editText1" 

android:layout_alignBottom="@+id/editText1" 

android:layout_alignParentLeft="true" 

android:text="File Name:" /> 

<TextView 

android:id="@+id/textView2" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignBaseline="@+id/editText2" 

android:layout_alignBottom="@+id/editText2" 

android:layout_alignParentLeft="true" 

android:text="Data:" /> 



<Button 

android:id="@+id/button1" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignLeft="@+id/editText2" 

android:layout_below="@+id/editText2" 

android:layout_marginLeft="70dp" 

android:layout_marginTop="16dp" 

android:text="save" /> 

 

<Button 

android:id="@+id/button2" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignBaseline="@+id/button1" 

android:layout_alignBottom="@+id/button1" 

android:layout_toRightOf="@+id/button1" 

android:text="read" /> 

</RelativeLayout> 

 

 

You need to provide the WRITE_EXTERNAL_STORAGE permission. 

 
<uses-permission android:name="android.permission.WRITE_EXTERNAL_STORAGE"/> 

File: Activity_Manifest.xml 

<?xml version="1.0" encoding="utf-8"?> 

<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

package="example.javatpoint.com.externalstorage"> 

<uses-permission android:name="android.permission.WRITE_EXTERNAL_STORAGE"/> 

<application 

android:allowBackup="true" 

android:icon="@mipmap/ic_launcher" 

android:label="@string/app_name" 

android:roundIcon="@mipmap/ic_launcher_round" 

android:supportsRtl="true" 

android:theme="@style/AppTheme"> 

<activity android:name=".MainActivity"> 

http://schemas.android.com/apk/res/android
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<intent-filter> 

<action android:name="android.intent.action.MAIN" /> 

 

<category android:name="android.intent.category.LAUNCHER" /> 

</intent-filter> 

</activity> 

</application> 

 

</manifest> 

 

File: MainActivity.java 

package example.javatpoint.com.externalstorage; 

import android.support.v7.app.AppCompatActivity; 

import android.os.Bundle; 

import android.view.View; 

import android.widget.Button; 

import android.widget.EditText; 

import android.widget.Toast; 

import java.io.BufferedReader; 

import java.io.File; 

import java.io.FileInputStream; 

import java.io.FileNotFoundException; 

import java.io.FileOutputStream; 

import java.io.IOException; 

import java.io.InputStreamReader; 

import java.io.OutputStreamWriter; 

 
public class MainActivity extends AppCompatActivity { 

EditText editTextFileName,editTextData; 

Button saveButton,readButton; 

@Override 

protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 

setContentView(R.layout.activity_main); 

 
editTextFileName=findViewById(R.id.editText1); 

editTextData=findViewById(R.id.editText2); 

saveButton=findViewById(R.id.button1); 



readButton=findViewById(R.id.button2); 
 
 

 
//Performing action on save button 

saveButton.setOnClickListener(new View.OnClickListener(){ 

 
@Override 

public void onClick(View arg0) { 

String filename=editTextFileName.getText().toString(); 

String data=editTextData.getText().toString(); 

 
FileOutputStream fos; 

try { 

File myFile = new File("/sdcard/"+filename); 

myFile.createNewFile(); 

FileOutputStream fOut = new FileOutputStream(myFile); 

OutputStreamWriter myOutWriter = new OutputStreamWriter(fOut); 

myOutWriter.append(data); 

myOutWriter.close(); 

fOut.close(); 

Toast.makeText(getApplicationContext(),filename + "saved",Toast.LENGTH_LONG).show(); 

 

 
 
 

} 

}); 

} catch (FileNotFoundException e) {e.printStackTrace();} 

catch (IOException e) {e.printStackTrace();} 

 
//Performing action on Read Button 

readButton.setOnClickListener(new View.OnClickListener(){ 

@Override 

public void onClick(View arg0) { 

String filename=editTextFileName.getText().toString(); 

StringBuffer stringBuffer = new StringBuffer(); 

String aDataRow = ""; 

String aBuffer = ""; 

try { 

File myFile = new File("/sdcard/"+filename); 

FileInputStream fIn = new FileInputStream(myFile); 



 
 
 
 
 
 
 
 
 
 
 
 

 
} 

}); 

} 

} 

BufferedReader myReader = new BufferedReader( 

new InputStreamReader(fIn)); 

while ((aDataRow = myReader.readLine()) != null) { 

aBuffer += aDataRow + "\n"; 

} 

myReader.close(); 

} catch (IOException e) { 

e.printStackTrace(); 

} 

Toast.makeText(getApplicationContext(),aBuffer,Toast.LENGTH_LONG).show(); 

 

 



 
 
 
 
 
 

 
Conclusion: Thus we have studied and implemented technique for writing data to sd card 



Experiment no 13 

 

Title: Implementation of an android application for alarm clock 

Objective: To develop android application dealing with alarm clock 

Outcome: Students will be able to implement program of alarm clock 

Theory: 

The AlarmClock provider contains an Intent action and extras that can be used to start an Activity to set new 

alarm or timer in an alarm clock application. Applications that wish to receive the ACTION_SET_ALARM 

and ACTION_SET_TIMER Intents should create an activity to handle the Intent that requires the permission 

com.android.alarm.permission.SET_ALARM. Applications that wish to create a new alarm or timer should 

use Context.startActivity() so that the user has the option of choosing which alarm clock application to use. 

Android TV devices may not support the alarm intents. 

 
ACTION_DISMISS_ALARM 

public static final String ACTION_DISMISS_ALARM 
 

Activity Action: Dismiss an alarm. 
 

The alarm to dismiss can be specified or searched for in one of the following ways: 
 

1. The Intent's data URI, which represents a deeplink to the alarm. 

2. The extra EXTRA_ALARM_SEARCH_MODE to determine how to search for the alarm. 
 

If neither of the above are given then: 
 

 If exactly one active alarm exists, it is dismissed. 

 If more than one active alarm exists, the user is prompted to choose the alarm to dismiss. 
 

If the extra EXTRA_ALARM_SEARCH_MODE is used, and the search results contain two or more matching 

alarms, then the implementation should show an UI with the results and allow the user to select the alarm to 

dismiss. If the implementation supports Intent.CATEGORY_VOICE and the activity is started in Voice 

Interaction mode (i.e. check Activity.isVoiceInteraction()), then the implementation should additionally 

use VoiceInteractor.PickOptionRequest to start a voice interaction follow-on flow to help the user disambiguate 

the alarm by voice. 

If the specified alarm is a single occurrence alarm, then dismissing it effectively disables the alarm; it will never 

ring again unless explicitly re-enabled. 

If the specified alarm is a repeating alarm, then dismissing it only prevents the upcoming instance from ringing. 

The alarm remains enabled so that it will still ring on the date and time of the next instance (i.e. the instance after 

the upcoming one). 

https://developer.android.com/reference/android/content/Context#startActivity(android.content.Intent)
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_ALARM_SEARCH_MODE
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_ALARM_SEARCH_MODE
https://developer.android.com/reference/android/content/Intent#CATEGORY_VOICE
https://developer.android.com/reference/android/app/Activity#isVoiceInteraction()
https://developer.android.com/reference/android/app/VoiceInteractor.PickOptionRequest


ACTION_DISMISS_TIMER 

 
public static final String ACTION_DISMISS_TIMER 

 
Activity Action: Dismiss a timer. 

 
The timer to dismiss should be specified using the Intent's data URI, which represents a deep link to the timer. 

If no data URI is provided, dismiss all expired timers. 

Constant Value: "android.intent.action.DISMISS_TIMER" 

ACTION_SET_ALARM 

public static final String ACTION_SET_ALARM 

Activity Action: Set an alarm. 

Activates an existing alarm or creates a new one. 

This action requests an alarm to be set for a given time of day. If no time of day is specified, an implementation 
should start an activity that is capable of setting an alarm (EXTRA_SKIP_UI is ignored in this case). If a time 
of day is specified, and EXTRA_SKIP_UI is true, and the alarm is not repeating, the implementation should 
remove this alarm after it has been dismissed. If an identical alarm exists matching all parameters, the 
implementation may re-use it instead of creating a new one (in this case, the alarm should not be removed after 
dismissal). 

This action always enables the alarm. 

This  activity  could  also  be  started  in  Voice  Interaction  mode.  The  activity  should 
check Activity.isVoiceInteraction(), and if true, the implementation should report a deeplink of the 
created/enabled alarm using VoiceInteractor.CompleteVoiceRequest. This allows follow-on voice actions such 
as ACTION_DISMISS_ALARM to dismiss the alarm that was just enabled. 

Request parameters 

 EXTRA_HOUR (optional): The hour of the alarm being set. 

 EXTRA_MINUTES (optional): The minutes of the alarm being set. 

 EXTRA_DAYS (optional): Weekdays for repeating alarm. 

 EXTRA_MESSAGE (optional): A custom message for the alarm. 

 EXTRA_RINGTONE (optional): A ringtone to play with this alarm. 

 EXTRA_VIBRATE (optional): Whether or not to activate the device vibrator for this alarm. 

 EXTRA_SKIP_UI (optional): Whether or not to display an activity for setting this alarm. 

Constant Value: "android.intent.action.SET_ALARM" 

ACTION_SET_TIMER 

public static final String ACTION_SET_TIMER 

https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_SKIP_UI
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_SKIP_UI
https://developer.android.com/reference/android/app/Activity#isVoiceInteraction()
https://developer.android.com/reference/android/app/VoiceInteractor.CompleteVoiceRequest
https://developer.android.com/reference/android/provider/AlarmClock#ACTION_DISMISS_ALARM
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_HOUR
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_MINUTES
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_DAYS
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_MESSAGE
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_RINGTONE
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_VIBRATE
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_SKIP_UI
https://developer.android.com/reference/java/lang/String


Activity Action: Set a timer. 

Activates an existing timer or creates a new one. 
 

This action requests a timer to be started for a specific length of time. If no length is specified, the implementation 

should start an activity that is capable of setting a timer (EXTRA_SKIP_UI is ignored in this case). If a length is 

specified, and EXTRA_SKIP_UI is true, the implementation should remove this timer after it has been dismissed. 

If an identical, unused timer exists matching both parameters, an implementation may re- use it instead of creating 

a new one (in this case, the timer should not be removed after dismissal). This action always starts the timer. 

Request parameters 

 EXTRA_LENGTH (optional): The length of the timer being set. 

 EXTRA_MESSAGE (optional): A custom message for the timer. 

 EXTRA_SKIP_UI (optional): Whether or not to display an activity for setting this timer. 

Constant Value: "android.intent.action.SET_TIMER" 

ACTION_SHOW_ALARMS 

public static final String ACTION_SHOW_ALARMS 

Activity Action: Show the alarms. 

This action opens the alarms page. 

Constant Value: "android.intent.action.SHOW_ALARMS" 

ACTION_SHOW_TIMERS 

public static final String ACTION_SHOW_TIMERS 

Activity Action: Show the timers. 

This action opens the timers page. 

Constant Value: "android.intent.action.SHOW_TIMERS" 

ACTION_SNOOZE_ALARM 

public static final String ACTION_SNOOZE_ALARM 

Activity Action: Snooze a currently ringing alarm. 

Snoozes the currently ringing alarm. The extra EXTRA_ALARM_SNOOZE_DURATION can be optionally 
set to specify the snooze duration; if unset, the implementation should use a reasonable default, for example 10 
minutes. The alarm should ring again after the snooze duration. 

Note: setting the extra EXTRA_ALARM_SNOOZE_DURATION does not change the default snooze 
duration; it's only applied to the currently ringing alarm. 

https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_LENGTH
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_LENGTH
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_SKIP_UI
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_LENGTH
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_SKIP_UI
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_LENGTH
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_MESSAGE
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_SKIP_UI
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_ALARM_SNOOZE_DURATION
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_ALARM_SNOOZE_DURATION


If there is no currently ringing alarm, then this is a no-op. 

ALARM_SEARCH_MODE_ALL 

public static final String ALARM_SEARCH_MODE_ALL 

Selects all alarms. 

Constant Value: "android.all" 

ALARM_SEARCH_MODE_LABEL 

public static final String ALARM_SEARCH_MODE_LABEL 

Search by alarm label. Should return alarms that contain the word or phrase in given label. 

ALARM_SEARCH_MODE_NEXT 

public static final String ALARM_SEARCH_MODE_NEXT 

Selects the alarm that will ring next, or the alarm that is currently ringing, if any. 

ALARM_SEARCH_MODE_TIME 

public static final String ALARM_SEARCH_MODE_TIME 

Search for the alarm that is most closely matched by the search 
parameters EXTRA_HOUR, EXTRA_MINUTES, EXTRA_IS_PM. In this search mode, at least one of these 
additional extras are required. 

 EXTRA_HOUR - The hour to search for the alarm. 

 EXTRA_MINUTES - The minute to search for the alarm. 

 EXTRA_IS_PM - Whether the hour is AM or PM. 
 

 
EXTRA_ALARM_SEARCH_MODE 

public static final String EXTRA_ALARM_SEARCH_MODE 

Bundle extra: Specify the type of search mode to look up an alarm. 

For example, used by ACTION_DISMISS_ALARM to identify the alarm to dismiss. 

This extra is only used when the alarm is not already identified by a deeplink as specified in the Intent's data 
URI. 

https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_HOUR
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_MINUTES
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_IS_PM
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_HOUR
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_MINUTES
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_IS_PM
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#ACTION_DISMISS_ALARM


The value of this extra is a String, restricted to the following set of supported search modes: 

 Time - ALARM_SEARCH_MODE_TIME: Selects the alarm that is most closely matched by the 
search parameters EXTRA_HOUR, EXTRA_MINUTES, EXTRA_IS_PM. 

 Next alarm - ALARM_SEARCH_MODE_NEXT: Selects the alarm that will ring next, or the alarm 
that is currently ringing, if any. 

 All alarms - ALARM_SEARCH_MODE_ALL: Selects all alarms. 

 Label - ALARM_SEARCH_MODE_LABEL: Search by alarm label. Should return alarms that contain 
the word or phrase in given label. 

 

 
EXTRA_ALARM_SNOOZE_DURATION 

public static final String EXTRA_ALARM_SNOOZE_DURATION 

Bundle extra: The snooze duration of the alarm in minutes. 

Used by ACTION_SNOOZE_ALARM. This extra is optional and the value is an Integer that specifies the 
duration in minutes for which to snooze the alarm. 

EXTRA_DAYS 

public static final String EXTRA_DAYS 

Bundle extra: Weekdays for repeating alarm. 

Used by ACTION_SET_ALARM. 

The value is an ArrayList<Integer>. Each item can be: 

 Calendar.SUNDAY, 

 Calendar.MONDAY, 

 Calendar.TUESDAY, 

 Calendar.WEDNESDAY, 

 Calendar.THURSDAY, 

 Calendar.FRIDAY, 

 Calendar.SATURDAY 

Constant Value: "android.intent.extra.alarm.DAYS" 

https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#ALARM_SEARCH_MODE_TIME
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_HOUR
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_MINUTES
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_IS_PM
https://developer.android.com/reference/android/provider/AlarmClock#ALARM_SEARCH_MODE_NEXT
https://developer.android.com/reference/android/provider/AlarmClock#ALARM_SEARCH_MODE_ALL
https://developer.android.com/reference/android/provider/AlarmClock#ALARM_SEARCH_MODE_LABEL
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#ACTION_SNOOZE_ALARM
https://developer.android.com/reference/java/lang/Integer
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#ACTION_SET_ALARM
https://developer.android.com/reference/java/util/Calendar#SUNDAY
https://developer.android.com/reference/java/util/Calendar#MONDAY
https://developer.android.com/reference/java/util/Calendar#TUESDAY
https://developer.android.com/reference/java/util/Calendar#WEDNESDAY
https://developer.android.com/reference/java/util/Calendar#THURSDAY
https://developer.android.com/reference/java/util/Calendar#FRIDAY
https://developer.android.com/reference/java/util/Calendar#SATURDAY


EXTRA_HOUR 

public static final String EXTRA_HOUR 

Bundle extra: The hour of the alarm. 

Used by ACTION_SET_ALARM. 

This extra is optional. If not provided, an implementation should open an activity that allows a user to set an 
alarm with user provided time. 

The value is an Integer and ranges from 0 to 23. 

EXTRA_IS_PM 

Added in API level 23 

public static final String EXTRA_IS_PM 

Bundle extra: The AM/PM of the alarm. 

Used by ACTION_DISMISS_ALARM. 

This extra is optional and only used when EXTRA_ALARM_SEARCH_MODE is set 
to ALARM_SEARCH_MODE_TIME. In this search mode, the EXTRA_IS_PM is used together 
with EXTRA_HOUR and EXTRA_MINUTES. The implementation should look up the alarm that is most 
closely matched by these search parameters. If EXTRA_IS_PM is missing, then the AM/PM of the 
specified EXTRA_HOUR is ambiguous and the implementation should ask for clarification from the user. 

The value is a Boolean, where false=AM and true=PM. 

EXTRA_LENGTH 

public static final String EXTRA_LENGTH 

Bundle extra: The length of the timer in seconds. 

Used by ACTION_SET_TIMER. 

This extra is optional. If not provided, an implementation should open an activity that allows a user to set a 
timer with user provided length. 

The value is an Integer and ranges from 1 to 86400 (24 hours). 

EXTRA_MESSAGE 

public static final String EXTRA_MESSAGE 

Bundle extra: A custom message for the alarm or timer. 

Used by ACTION_SET_ALARM and ACTION_SET_TIMER. 

The value is a String. 

https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#ACTION_SET_ALARM
https://developer.android.com/reference/java/lang/Integer
https://developer.android.com/guide/topics/manifest/uses-sdk-element#ApiLevels
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#ACTION_DISMISS_ALARM
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_ALARM_SEARCH_MODE
https://developer.android.com/reference/android/provider/AlarmClock#ALARM_SEARCH_MODE_TIME
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_IS_PM
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_HOUR
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_MINUTES
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_IS_PM
https://developer.android.com/reference/android/provider/AlarmClock#EXTRA_HOUR
https://developer.android.com/reference/java/lang/Boolean
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#ACTION_SET_TIMER
https://developer.android.com/reference/java/lang/Integer
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#ACTION_SET_ALARM
https://developer.android.com/reference/android/provider/AlarmClock#ACTION_SET_TIMER
https://developer.android.com/reference/java/lang/String


EXTRA_MINUTES 

public static final String EXTRA_MINUTES 

Bundle extra: The minutes of the alarm. 

Used by ACTION_SET_ALARM. 

The value is an Integer and ranges from 0 to 59. If not provided, it defaults to 0. 

EXTRA_RINGTONE 

public static final String EXTRA_RINGTONE 

Bundle extra: A ringtone to be played with this alarm. 

Used by ACTION_SET_ALARM. 

This value is a String and can either be set to VALUE_RINGTONE_SILENT or to a content URI of the media 
to be played. If not specified or the URI doesn't exist, "content://settings/system/alarm_alert will be used. 

EXTRA_SKIP_UI 

public static final String EXTRA_SKIP_UI 

Bundle extra: Whether or not to display an activity after performing the action. 

Used by ACTION_SET_ALARM and ACTION_SET_TIMER. 

If true, the application is asked to bypass any intermediate UI. If false, the application may display intermediate 
UI like a confirmation dialog or settings. 

The value is a Boolean. The default is false. 

EXTRA_VIBRATE 

public static final String EXTRA_VIBRATE 

Bundle extra: Whether or not to activate the device vibrator. 

Used by ACTION_SET_ALARM. 

The value is a Boolean. The default is true. 

VALUE_RINGTONE_SILENT 

public static final String VALUE_RINGTONE_SILENT 

Bundle extra value: Indicates no ringtone should be played. 

Used by ACTION_SET_ALARM, passed in through EXTRA_RINGTONE. 

https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#ACTION_SET_ALARM
https://developer.android.com/reference/java/lang/Integer
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#ACTION_SET_ALARM
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#VALUE_RINGTONE_SILENT
https://developer.android.com/reference/java/lang/String
https://developer.android.com/reference/android/provider/AlarmClock#ACTION_SET_ALARM
https://developer.android.com/reference/android/provider/AlarmClock#ACTION_SET_TIMER
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https://developer.android.com/reference/android/provider/AlarmClock#ACTION_SET_ALARM
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Code for AndroidManifest.xml: 

 

 
<?xml version="1.0" encoding="utf-8"?> 
<manifest xmlns:android="http://schemas.android.com/apk/res/android" 
  package="com.example.exno11" > 

 
  <application 

 android:allowBackup="true" 
 android:icon="@mipmap/ic_launcher" 
 android:label="@string/app_name" 
 android:supportsRtl="true" 
 android:theme="@style/AppTheme" > 
 <activity android:name=".MainActivity" > 
 <intent-filter> 
 <action android:name="android.intent.action.MAIN" /> 

 
 <category android:name="android.intent.category.LAUNCHER" /> 
 </intent-filter> 
 </activity> 
 <receiver android:name=".AlarmReceiver" > 
 </receiver> 
  </application> 

 
</manifest> 

 
Code for Activity_main.xml: 

<?xml version="1.0" encoding="utf-8"?> 
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 
  android:layout_width="match_parent" 
  android:layout_height="match_parent" 
  android:orientation="vertical"> 

 
  <TimePicker 

 android:id="@+id/timePicker" 
 android:layout_width="wrap_content" 
 android:layout_height="wrap_content" 
 android:layout_gravity="center" /> 

 
  <ToggleButton 

 android:id="@+id/toggleButton" 
 android:layout_width="wrap_content" 
 android:layout_height="wrap_content" 
 android:layout_gravity="center" 
 android:layout_margin="20dp" 
 android:checked="false" 
 android:onClick="OnToggleClicked" /> 

 
</LinearLayout> 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android


Java Coding for the Android Application: 

Java Coding for Main Activity: 

 Click on app -> java -> com.example.exno11 -> MainActivity.

 Then delete the code which is there and type the code as given below
 
 

package com.example.exno11; 
 

import android.app.AlarmManager; 
import android.app.PendingIntent; 
import android.content.Intent; 
import android.os.Bundle; 
import android.support.v7.app.AppCompatActivity; 
import android.view.View; 
import android.widget.TimePicker; 
import android.widget.Toast; 
import android.widget.ToggleButton; 

 
import java.util.Calendar; 

 
public class MainActivity extends AppCompatActivity 
{ 
  TimePicker alarmTimePicker; 
  PendingIntent pendingIntent; 
  AlarmManager alarmManager; 

 
  @Override 
  protected void onCreate(Bundle savedInstanceState) 
  { 
 super.onCreate(savedInstanceState); 
 setContentView(R.layout.activity_main); 
 alarmTimePicker = (TimePicker) findViewById(R.id.timePicker); 
 alarmManager = (AlarmManager) getSystemService(ALARM_SERVICE); 
  } 
  public void OnToggleClicked(View view) 
  { 
long time; 
 if (((ToggleButton) view).isChecked()) 
 { 
 Toast.makeText(MainActivity.this, "ALARM ON", Toast.LENGTH_SHORT).show(); 
 Calendar calendar = Calendar.getInstance(); 
 calendar.set(Calendar.HOUR_OF_DAY, alarmTimePicker.getCurrentHour()); 
 calendar.set(Calendar.MINUTE, alarmTimePicker.getCurrentMinute()); 
 Intent intent = new Intent(this, AlarmReceiver.class); 
 pendingIntent = PendingIntent.getBroadcast(this, 0, intent, 0); 

 
 time=(calendar.getTimeInMillis()-(calendar.getTimeInMillis()%60000)); 
 if(System.currentTimeMillis()>time) 
 { 

(calendar.AM_PM == 0) if 



 time = time + (1000*60*60*12); 
 else 

 time = time + (1000*60*60*24); 
 } 
 alarmManager.setRepeating(AlarmManager.RTC_WAKEUP, time, 10000, pendingIntent); 
 } 
 else 

 { 
 alarmManager.cancel(pendingIntent); 
 Toast.makeText(MainActivity.this, "ALARM OFF", Toast.LENGTH_SHORT).show(); 
 } 
  } 
} 

 
Java Coding for Alarm Receiver: 

 Click on app -> java -> com.example.exno11 -> AlarmReceiver.
 Then delete the code which is there and type the code as given below.

Code for AlarmReceiver.java: 

 

package com.example.exno11; 
 

import android.content.BroadcastReceiver; 
import android.content.Context; 
import android.content.Intent; 
import android.media.Ringtone; 

 
import android.media.RingtoneManager; 
import android.net.Uri; 
import android.widget.Toast; 

 
public class AlarmReceiver extends BroadcastReceiver  
{ 
  @Override 
  public void onReceive(Context context, Intent intent)  
  { 
 Toast.makeText(context, "Alarm! Wake up! Wake up!", Toast.LENGTH_LONG).show(); 
 Uri alarmUri = RingtoneManager.getDefaultUri(RingtoneManager.TYPE_ALARM); 
 if (alarmUri == null) 
 { 
 alarmUri = RingtoneManager.getDefaultUri(RingtoneManager.TYPE_NOTIFICATION); 
 } 
 Ringtone ringtone = RingtoneManager.getRingtone(context, alarmUri); 
 ringtone.play(); 
  } 
} 

 
Conclusion: Thus we have studied and implemented alarm clock android 



Experiment no 14 

 

Title: Implementation an application using concept Multi-threading 

Objective: To develop android application dealing with Multi-threading 

Outcome: Students will be able to implement program using Multi-threading 

Theory: 

A thread is a lightweight sub-process, it going to do background operations without interrupt to ui. This example 

demonstrate about How to use multiple threads in android. 

Android can use multiple CPU cores for multithreading, but the kernel and JVM handle that process, not the 

developer himself. An internal multithreading design will improve the program's basic performance, but the 

device upon which it actually runs will determine its speed. 

Multithreading in Android  

Example 

This means when a process is broken, the equivalent number of threads are available. For example, Autocorrect 

is the process where the software looks for the mistakes in the current word being typed. Endlessly checking for 

the mistake and providing suggestions at the same time is an example of a Multi-Threaded process. 

 
When an application is launched in Android, it creates the first thread of execution, known as the “main” thread. 

The main thread is responsible for dispatching events to the appropriate user interface widgets as well as 

communicating with components from the Android UI toolkit. To keep your application responsive, it is essential 

to avoid using the main thread to perform any operation that may end up keeping it blocked. 

 
Network operations and database calls, as well as loading of certain components, are common examples of 

operations that one should avoid in the main thread. When they are called in the main thread, they are called 

synchronously, which means that the UI will remain completely unresponsive until the operation completes. For 

this reason, they are usually performed in separate threads, which thereby avoids blocking the UI while they are 

being performed (i.e., they are performed asynchronously from the UI). 

 
Android provides many ways of creating and managing threads, and many third-party libraries exist that make 

thread management a lot more pleasant. However, with so many different approaches at hand, choosing the right 

one can be quite confusing 



IntentService 

Threading in Android 

 

In Android, you can categorize all threading components into two basic categories: 

 
1. Threads that are attached to an activity/fragment: These threads are tied to the lifecycle of 

the activity/fragment and are terminated as soon as the activity/fragment is destroyed. 

2. Threads that are not attached to any activity/fragment: These threads can continue to run 

beyond the lifetime of the activity/fragment (if any) from which they were spawned. 

 
Threading Components that Attach to an Activity/Fragment 

ASYNCTASK 

is the most basic Android component for threading. It’s simple to use and can be good for basic 

scenario 

 
Threading Components that Don’t Attach to an Activity/Fragment 

SERVICE 

 

 

UI. 

is a component that is useful for performing long (or potentially long) operations without any 

runs in the main thread of its hosting process; the service does not create its own thread and does 

not run in a separate process unless you specify otherwise. 

 
INTENTSERVICE 

 

 

Like 

work. 

,  runs on a separate thread, and stops itself automatically after it completes its 

is usually used for short tasks that don’t need to be attached to any UI 

 
Step 1 − Create a new project in Android Studio, go to File ⇒ New Project and fill all required details to create 

a new project. 

Step 2 − Add the following code to res/layout/activity_main.xml. 

IntentService 

Service 

Service 

Service 

AsyncTask 



<?xml version="1.0" encoding="utf-8"?> 

<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android" 

xmlns:tools="http://schemas.android.com/tools" 

android:layout_width="match_parent" 

android:layout_height="match_parent" 

android:orientation="vertical" 

android:gravity="center_horizontal" 

android:layout_marginTop="100dp" 

tools:context=".MainActivity"> 

<EditText 

android:id="@+id/edit_query" 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

android:hint="Enter string" /> 

<Button 

android:id="@+id/click" 

android:layout_marginTop="50dp" 

style="@style/Base.TextAppearance.AppCompat.Widget.Button.Borderless.Colored" 

android:layout_width="wrap_content" 

android:background="#c1c1c1" 

android:textColor="#FFF" 

android:layout_height="wrap_content" 

android:text="Button" /> 

<TextView 

android:id="@+id/text" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" /> 

<TextView 

android:id="@+id/text1" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" /> 

</LinearLayout> 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android
http://schemas.android.com/tools
http://schemas.android.com/tools


In the above code, we have taken edittext and textview. When user enter some text into edittext, it going to wait 
till 5000ms and update both textview’s with thread name. 

Step 3 − Add the following code to src/MainActivity.java 

package com.example.myapplication; 

 
import android.os.Bundle; 

import android.support.v7.app.AppCompatActivity; 

import android.view.View; 

import android.widget.EditText; 

import android.widget.TextView; 

 
public class MainActivity extends AppCompatActivity { 

EditText edit_query; 

TextView textView; 

 
TextView text1; 

boolean twice = false; 

Thread t = null; 

 
@Override 

protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 

setContentView(R.layout.activity_main); 

edit_query = findViewById(R.id.edit_query); 

textView = findViewById(R.id.text); 

text1 = findViewById(R.id.text1); 

findViewById(R.id.click).setOnClickListener(new View.OnClickListener() { 

@Override 

public void onClick(View v) { 

runthread(); 

runthread1(); 

} 

}); 

} 



private void runthread1() { 

runOnUiThread(new Runnable() { 

@Override 

public void run() { 

try { 

Thread.sleep(5000); 

} catch (InterruptedException e) { 

e.printStackTrace(); 

 

 
} 

}); 

} 

} 

text1.setText("tutorialspoint.com"); 

private void runthread() { 

twice = true; 

if (twice) { 

 
final String s1 = edit_query.getText().toString(); 

t = new Thread(new Runnable() { 

@Override 

public void run() { 

runOnUiThread(new Runnable() { 

@Override 

public void run() { 

textView.setText(t.getName()); 

twice = false; 

} 

}); 

} 

}); 

t.start(); 

t.setName(s1); 

t.setPriority(Thread.MAX_PRIORITY); 

} 

} 

} 



Let's try to run your application. I assume you have connected your actual Android Mobile device with your 

computer. To run the app from android studio, open one of your project's activity files and click Run  icon from 

the toolbar. Select your mobile device as an option and then check your mobile device which will display your 

default screen − 
 

In the above result, Enter some text in edit text and click on button, It will append the data to thread and take the 

data from thread as get name method and append to textview in thread 1. Second thread 

works in the background and update textview as tuorialspoint.com. 
 
 
 

 
Conclusion: Thus we have studied and implemented the concept of multithreading in 

android 



 
 
 

 
Experiment no 15 

 
Title: Implementation of program to study and use of SQLite database 

Objective: To develop android application dealing with SQLite database 

Outcome: Students will be able to implement program using SQLite database 

Theory: 

SQLite is a opensource SQL database that stores data to a text file on a device. Android comes in with built in 

SQLite database implementation. SQLite supports all the relational database features. In order to access this 

database, you don't need to establish any kind of connections for it like JDBC,ODBC e.t.c 

Database - Package 

The main package is android.database.sqlite that contains the classes to manage your own databases 

 
Database - Creation 

In order to create a database you just need to call this method openOrCreateDatabase with your database name 

and mode as a parameter. It returns an instance of SQLite database which you have to receive in your own 

object.Its syntax is given below 

SQLiteDatabase mydatabase = openOrCreateDatabase("your database name",MODE_PRIVATE,null); 

Apart from this , there are other functions available in the database package , that does this job. They are listed 

below 

 
Sr.No Method & Description 

1 
openDatabase(String path, SQLiteDatabase.CursorFactory factory, int flags, 

DatabaseErrorHandler errorHandler) 

This method only opens the existing database with the appropriate flag mode. The common flags 

mode could be OPEN_READWRITE OPEN_READONLY 

2 
openDatabase(String path, SQLiteDatabase.CursorFactory factory, int flags) 

It is similar to the above method as it also opens the existing database but it does not define any 

handler to handle the errors of databases 

3 
openOrCreateDatabase(String path, SQLiteDatabase.CursorFactory factory) 

It not only opens but create the database if it not exists. This method is equivalent to openDatabase 

method. 



4 
openOrCreateDatabase(File file, SQLiteDatabase.CursorFactory factory) 

This method is similar to above method but it takes the File object as a path rather then a string. It is 

equivalent to file.getPath() 

 
 
 

 
Database - Insertion 

We can create table or insert data into table using execSQL method defined in SQLiteDatabase class. Its syntax 

is given below 
 

This will insert some values into our table in our database. Another method that also does the same job but take 

some additional parameter is given below 

 

 
Sr.No Method & Description 

 

 

1 
execSQL(String sql, Object[] bindArgs) 

This method not only insert data , but also used to update or modify already existing data in database 

using bind arguments 

 

 
Database - Fetching 

We can retrieve anything from database using an object of the Cursor class. We will call a method of this class 

called rawQuery and it will return a resultset with the cursor pointing to the table. We can move the cursor 

forward and retrieve the data. 
 

There are other functions available in the Cursor class that allows us to effectively retrieve the data. That 

includes 

mydatabase.execSQL("CREATE TABLE IF NOT EXISTS TutorialsPoint(Username VARCHAR,Password 

VARCHAR);"); 

mydatabase.execSQL("INSERT INTO TutorialsPoint VALUES('admin','admin');"); 

Cursor resultSet = mydatbase.rawQuery("Select * from TutorialsPoint",null); 

resultSet.moveToFirst(); 

String username = resultSet.getString(0); 

String password = resultSet.getString(1); 



 

 
Sr.No Method & Description 

1 
getColumnCount() 

This method return the total number of columns of the table. 

2 
getColumnIndex(String columnName) 

This method returns the index number of a column by specifying the name of the column 

3 
getColumnName(int columnIndex) 

This method returns the name of the column by specifying the index of the column 

4 
getColumnNames() 

This method returns the array of all the column names of the table. 

5 
getCount() 

This method returns the total number of rows in the cursor 

6 
getPosition() 

This method returns the current position of the cursor in the table 

7 
isClosed() 

This method returns true if the cursor is closed and return false otherwise 

 
Database - Helper class 

For managing all the operations related to the database , an helper class has been given and is called 

SQLiteOpenHelper. It automatically manages the creation and update of the database. Its syntax is given below 

 public class DBHelper extends SQLiteOpenHelper { 

public DBHelper(){ 

super(context,DATABASE_NAME,null,1); 

} 

public void onCreate(SQLiteDatabase db) {} 

public void onUpgrade(SQLiteDatabase database, int oldVersion, int newVersion) {} 

} 



 
 
 
 

 
Example 

Here is an example demonstrating the use of SQLite Database. It creates a basic contacts application that allows 

insertion, deletion and modification of contacts. 

To experiment with this example, you need to run this on an actual device on which camera is supported. 

 
Steps Description 

1 You will use Android studio to create an Android application under a package 

com.example.sairamkrishna.myapplication. 

2 Modify src/MainActivity.java file to get references of all the XML components and populate the 

contacts on listView. 

3 Create new src/DBHelper.java that will manage the database work 

4 Create a new Activity as DisplayContact.java that will display the contact on the screen 

5 Modify the res/layout/activity_main to add respective XML components 

6 Modify the res/layout/activity_display_contact.xml to add respective XML components 

7 Modify the res/values/string.xml to add necessary string components 

8 Modify the res/menu/display_contact.xml to add necessary menu components 

9 Create a new menu as res/menu/mainmenu.xml to add the insert contact option 

10 Run the application and choose a running android device and install the application on it and verify 

the results. 

Following is the content of the modified MainActivity.java. 



package com.example.sairamkrishna.myapplication; 

 
import android.content.Context; 

import android.content.Intent; 

 
import android.support.v7.app.ActionBarActivity; 

import android.os.Bundle; 

 
import android.view.KeyEvent; 

import android.view.Menu; 

import android.view.MenuItem; 

import android.view.View; 

 
import android.widget.AdapterView; 

import android.widget.ArrayAdapter; 

import android.widget.AdapterView.OnItemClickListener; 

import android.widget.ListView; 

 
import java.util.ArrayList; 

import java.util.List; 

 
public class MainActivity extends ActionBarActivity { 

public final static String EXTRA_MESSAGE = "MESSAGE"; 

private ListView obj; 

DBHelper mydb; 

 
@Override 

protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 

setContentView(R.layout.activity_main); 

 
mydb = new DBHelper(this); 

ArrayList array_list = mydb.getAllCotacts(); 

ArrayAdapter arrayAdapter=new ArrayAdapter(this,android.R.layout.simple_list_item_1, array_list); 

 
obj = (ListView)findViewById(R.id.listView1); 

obj.setAdapter(arrayAdapter); 

 
obj.setOnItemClickListener(new OnItemClickListener(){ 

@Override 

public void onItemClick(AdapterView<?> arg0, View arg1, int arg2,long arg3) { 

// TODO Auto-generated method stub 

int id_To_Search = arg2 + 1; 

 
Bundle dataBundle = new Bundle(); 



dataBundle.putInt("id", id_To_Search); 

 
Intent intent = new Intent(getApplicationContext(),DisplayContact.class); 

 

 

 
} 

}); 

} 

intent.putExtras(dataBundle); 

startActivity(intent); 

 
@Override 

public boolean onCreateOptionsMenu(Menu menu) { 

// Inflate the menu; this adds items to the action bar if it is present. 

getMenuInflater().inflate(R.menu.menu_main, menu); 

return true; 

} 

 
@Override 

public boolean onOptionsItemSelected(MenuItem item){ 

super.onOptionsItemSelected(item); 

 
switch(item.getItemId()) { 

case R.id.item1:Bundle dataBundle = new Bundle(); 

dataBundle.putInt("id", 0); 

 
Intent intent = new Intent(getApplicationContext(),DisplayContact.class); 

intent.putExtras(dataBundle); 

 
startActivity(intent); 

return true; 

default: 

return super.onOptionsItemSelected(item); 

} 

} 

 
public boolean onKeyDown(int keycode, KeyEvent event) { 

if (keycode == KeyEvent.KEYCODE_BACK) { 

moveTaskToBack(true); 

} 

return super.onKeyDown(keycode, event); 

} 

} 

Following is the modified content of display contact activity DisplayContact.java 



package com.example.sairamkrishna.myapplication; 

 
import android.os.Bundle; 

import android.app.Activity; 

import android.app.AlertDialog; 

 
import android.content.DialogInterface; 

 
import android.content.Intent; 

import android.database.Cursor; 

 
import android.view.Menu; 

import android.view.MenuItem; 

import android.view.View; 

 
import android.widget.Button; 

import android.widget.TextView; 

import android.widget.Toast; 

 
public class DisplayContact extends Activity { 

int from_Where_I_Am_Coming = 0; 

private DBHelper mydb ; 

 
TextView name ; 

TextView phone; 

TextView email; 

TextView street; 

TextView place; 

int id_To_Update = 0; 

 
@Override 

protected void onCreate(Bundle savedInstanceState) { 

super.onCreate(savedInstanceState); 

setContentView(R.layout.activity_display_contact); 

name = (TextView) findViewById(R.id.editTextName); 

phone = (TextView) findViewById(R.id.editTextPhone); 

email = (TextView) findViewById(R.id.editTextStreet); 

street = (TextView) findViewById(R.id.editTextEmail); 

place = (TextView) findViewById(R.id.editTextCity); 

 
mydb = new DBHelper(this); 



  

Bundle extras = getIntent().getExtras(); 

if(extras !=null) { 

int Value = extras.getInt("id"); 

if(Value>0){ 

//means this is the view part not the add contact part. 

Cursor rs = mydb.getData(Value); 

id_To_Update = Value; 

rs.moveToFirst(); 

String nam = rs.getString(rs.getColumnIndex(DBHelper.CONTACTS_COLUMN_NAME)); 

String phon = rs.getString(rs.getColumnIndex(DBHelper.CONTACTS_COLUMN_PHONE)); 

String emai = rs.getString(rs.getColumnIndex(DBHelper.CONTACTS_COLUMN_EMAIL)); 

String stree = rs.getString(rs.getColumnIndex(DBHelper.CONTACTS_COLUMN_STREET)); 

String plac = rs.getString(rs.getColumnIndex(DBHelper.CONTACTS_COLUMN_CITY)); 

if (!rs.isClosed()) { 

rs.close(); 

} 

Button b = (Button)findViewById(R.id.button1); 

b.setVisibility(View.INVISIBLE); 

name.setText((CharSequence)nam); 

name.setFocusable(false); 

name.setClickable(false); 

phone.setText((CharSequence)phon); 

phone.setFocusable(false); 

phone.setClickable(false); 

email.setText((CharSequence)emai); 

email.setFocusable(false); 

email.setClickable(false); 

street.setText((CharSequence)stree); 

street.setFocusable(false); 

street.setClickable(false); 

place.setText((CharSequence)plac); 

place.setFocusable(false); 

place.setClickable(false); 

} 

} 

} 



  

@Override 

public boolean onCreateOptionsMenu(Menu menu) { 

// Inflate the menu; this adds items to the action bar if it is present. 

Bundle extras = getIntent().getExtras(); 

 
if(extras !=null) { 

int Value = extras.getInt("id"); 

if(Value>0){ 

getMenuInflater().inflate(R.menu.display_contact, menu); 

} else{ 

getMenuInflater().inflate(R.menu.menu_main menu); 

} 

} 

return true; 

} 

 
public boolean onOptionsItemSelected(MenuItem item) { 

super.onOptionsItemSelected(item); 

switch(item.getItemId()) { 

case R.id.Edit_Contact: 

Button b = (Button)findViewById(R.id.button1); 

b.setVisibility(View.VISIBLE); 

name.setEnabled(true); 

name.setFocusableInTouchMode(true); 

name.setClickable(true); 

 
phone.setEnabled(true); 

phone.setFocusableInTouchMode(true); 

phone.setClickable(true); 

 
email.setEnabled(true); 

email.setFocusableInTouchMode(true); 

email.setClickable(true); 

 
street.setEnabled(true); 

street.setFocusableInTouchMode(true); 

street.setClickable(true); 

 
place.setEnabled(true); 

place.setFocusableInTouchMode(true); 

place.setClickable(true); 

 
return true; 

case R.id.Delete_Contact: 



  

AlertDialog.Builder builder = new AlertDialog.Builder(this); 

builder.setMessage(R.string.deleteContact) 

.setPositiveButton(R.string.yes, new DialogInterface.OnClickListener() { 

public void onClick(DialogInterface dialog, int id) { 

mydb.deleteContact(id_To_Update); 

Toast.makeText(getApplicationContext(), "Deleted Successfully", 

Toast.LENGTH_SHORT).show(); 

Intent intent = new Intent(getApplicationContext(),MainActivity.class); 

startActivity(intent); 

} 

}) 

.setNegativeButton(R.string.no, new DialogInterface.OnClickListener() { 

public void onClick(DialogInterface dialog, int id) { 

// User cancelled the dialog 

} 

}); 

 
AlertDialog d = builder.create(); 

d.setTitle("Are you sure"); 

d.show(); 

 
return true; 

default: 

return super.onOptionsItemSelected(item); 

 
} 

} 

 
public void run(View view) { 

Bundle extras = getIntent().getExtras(); 

if(extras !=null) { 

int Value = extras.getInt("id"); 

if(Value>0){ 

if(mydb.updateContact(id_To_Update,name.getText().toString(), 

phone.getText().toString(), email.getText().toString(), 

street.getText().toString(), place.getText().toString())){ 

Toast.makeText(getApplicationContext(), "Updated", Toast.LENGTH_SHORT).show(); 

Intent intent = new Intent(getApplicationContext(),MainActivity.class); 

startActivity(intent); 

} else{ 

Toast.makeText(getApplicationContext(), "not Updated", Toast.LENGTH_SHORT).show(); 

} 

} else{ 

if(mydb.insertContact(name.getText().toString(), phone.getText().toString(), 

email.getText().toString(), street.getText().toString(), 



  

place.getText().toString())){ 

Toast.makeText(getApplicationContext(), "done", 

Toast.LENGTH_SHORT).show(); 

} else{ 

Toast.makeText(getApplicationContext(), "not done", 

Toast.LENGTH_SHORT).show(); 

} 

Intent intent = new Intent(getApplicationContext(),MainActivity.class); 

startActivity(intent); 

} 

} 

} 

} 

 

 
Following is the content of Database class DBHelper.java 

 package com.example.sairamkrishna.myapplication; 

 
import java.util.ArrayList; 

import java.util.HashMap; 

import java.util.Hashtable; 

import android.content.ContentValues; 

import android.content.Context; 

import android.database.Cursor; 

import android.database.DatabaseUtils; 

import android.database.sqlite.SQLiteOpenHelper; 

import android.database.sqlite.SQLiteDatabase; 

 
public class DBHelper extends SQLiteOpenHelper { 

 

 
public static final String DATABASE_NAME = "MyDBName.db"; 

public static final String CONTACTS_TABLE_NAME = "contacts"; 

public static final String CONTACTS_COLUMN_ID = "id"; 

public static final String CONTACTS_COLUMN_NAME = "name"; 

public static final String CONTACTS_COLUMN_EMAIL = "email"; 

public static final String CONTACTS_COLUMN_STREET = "street"; 

public static final String CONTACTS_COLUMN_CITY = "place"; 

public static final String CONTACTS_COLUMN_PHONE = "phone"; 

private HashMap hp; 

 

 
public DBHelper(Context context) { 

super(context, DATABASE_NAME , null, 1); 
} 

  



  

 
@Override 

public void onCreate(SQLiteDatabase db) { 

// TODO Auto-generated method stub 

db.execSQL( 

"create table contacts " + 

"(id integer primary key, name text,phone text,email text, street text,place text)" 

); 

} 

 
@Override 

public void onUpgrade(SQLiteDatabase db, int oldVersion, int newVersion) { 

// TODO Auto-generated method stub 

db.execSQL("DROP TABLE IF EXISTS contacts"); 

onCreate(db); 

} 

 
public boolean insertContact (String name, String phone, String email, String street,String place) { 

SQLiteDatabase db = this.getWritableDatabase(); 

ContentValues contentValues = new ContentValues(); 

contentValues.put("name", name); 

contentValues.put("phone", phone); 

contentValues.put("email", email); 

contentValues.put("street", street); 

contentValues.put("place", place); 

db.insert("contacts", null, contentValues); 

return true; 

} 

 
public Cursor getData(int id) { 

SQLiteDatabase db = this.getReadableDatabase(); 

Cursor res = db.rawQuery( "select * from contacts where id="+id+"", null ); 

return res; 

} 

 
public int numberOfRows(){ 

SQLiteDatabase db = this.getReadableDatabase(); 

int numRows = (int) DatabaseUtils.queryNumEntries(db, CONTACTS_TABLE_NAME); 

return numRows; 

} 

 
public boolean updateContact (Integer id, String name, String phone, String email, String street,String place) 

{ 

SQLiteDatabase db = this.getWritableDatabase(); 

ContentValues contentValues = new ContentValues(); 



  

contentValues.put("name", name); 

contentValues.put("phone", phone); 

contentValues.put("email", email); 

contentValues.put("street", street); 

contentValues.put("place", place); 

db.update("contacts", contentValues, "id = ? ", new String[] { Integer.toString(id) } ); 

return true; 

} 

 
public Integer deleteContact (Integer id) { 

SQLiteDatabase db = this.getWritableDatabase(); 

return db.delete("contacts", 

"id = ? ", 

new String[] { Integer.toString(id) }); 

} 

 
public ArrayList<String> getAllCotacts() { 

ArrayList<String> array_list = new ArrayList<String>(); 

 
//hp = new HashMap(); 

SQLiteDatabase db = this.getReadableDatabase(); 

Cursor res = db.rawQuery( "select * from contacts", null ); 

res.moveToFirst(); 

 
while(res.isAfterLast() == false){ 

array_list.add(res.getString(res.getColumnIndex(CONTACTS_COLUMN_NAME))); 

res.moveToNext(); 

} 

return array_list; 

} 

} 

Following is the content of the res/layout/activity_main.xml 

 <?xml version="1.0" encoding="utf-8"?> 

<RelativeLayout xmlns:android="http://schemas.android.com/apk/res/android" 

xmlns:tools="http://schemas.android.com/tools" android:layout_width="match_parent" 

android:layout_height="match_parent" 

android:paddingLeft="@dimen/activity_horizontal_margin" 

android:paddingRight="@dimen/activity_horizontal_margin" 

android:paddingTop="@dimen/activity_vertical_margin" 

android:paddingBottom="@dimen/activity_vertical_margin" tools:context=".MainActivity"> 

 
<TextView 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android
http://schemas.android.com/tools
http://schemas.android.com/tools


  

android:id="@+id/textView" 

android:layout_alignParentTop="true" 

android:layout_centerHorizontal="true" 

android:textSize="30dp" 

android:text="Data Base" /> 

 
<TextView 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:text="Tutorials Point" 

android:id="@+id/textView2" 

android:layout_below="@+id/textView" 

android:layout_centerHorizontal="true" 

android:textSize="35dp" 

android:textColor="#ff16ff01" /> 

 
<ImageView 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:id="@+id/imageView" 

android:layout_below="@+id/textView2" 

android:layout_centerHorizontal="true" 

android:src="@drawable/logo"/ 

 

 
<ScrollView 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:id="@+id/scrollView" 

android:layout_below="@+id/imageView" 

android:layout_alignParentLeft="true" 

android:layout_alignParentStart="true" 

android:layout_alignParentBottom="true" 

android:layout_alignParentRight="true" 

android:layout_alignParentEnd="true"> 

 
<ListView 

android:id="@+id/listView1" 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

android:layout_centerHorizontal="true" 

android:layout_centerVertical="true" > 

</ListView> 

 
</ScrollView> 



 

 
</RelativeLayout> 

 

 
Following is the content of the res/layout/activity_display_contact.xml 

 <?xml version="1.0" encoding="utf-8"?> 

<ScrollView xmlns:android="http://schemas.android.com/apk/res/android" 

xmlns:tools="http://schemas.android.com/tools" 

android:id="@+id/scrollView1" 

android:layout_width="match_parent" 

android:layout_height="wrap_content" 

tools:context=".DisplayContact" > 

 
<RelativeLayout 

android:layout_width="match_parent" 

android:layout_height="370dp" 

android:paddingBottom="@dimen/activity_vertical_margin" 

android:paddingLeft="@dimen/activity_horizontal_margin" 

android:paddingRight="@dimen/activity_horizontal_margin" 

android:paddingTop="@dimen/activity_vertical_margin"> 

 
<EditText 

android:id="@+id/editTextName" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignParentLeft="true" 

android:layout_marginTop="5dp" 

android:layout_marginLeft="82dp" 

android:ems="10" 

android:inputType="text" > 

</EditText> 

 
<EditText 

android:id="@+id/editTextEmail" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignLeft="@+id/editTextStreet" 

android:layout_below="@+id/editTextStreet" 

android:layout_marginTop="22dp" 

android:ems="10" 

android:inputType="textEmailAddress" /> 

 
<TextView 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android
http://schemas.android.com/tools
http://schemas.android.com/tools


  

android:id="@+id/textView1" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignBottom="@+id/editTextName" 

android:layout_alignParentLeft="true" 

android:text="@string/name" 

android:textAppearance="?android:attr/textAppearanceMedium" / 

 

 
<Button 

android:id="@+id/button1" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignLeft="@+id/editTextCity" 

android:layout_alignParentBottom="true" 

android:layout_marginBottom="28dp" 

android:onClick="run" 

android:text="@string/save" /> 

 
<TextView 

android:id="@+id/textView2" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignBottom="@+id/editTextEmail" 

android:layout_alignLeft="@+id/textView1" 

android:text="@string/email" 

android:textAppearance="?android:attr/textAppearanceMedium" /> 

 
<TextView 

android:id="@+id/textView5" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignBottom="@+id/editTextPhone" 

android:layout_alignLeft="@+id/textView1" 

android:text="@string/phone" 

android:textAppearance="?android:attr/textAppearanceMedium" /> 

 
<TextView 

android:id="@+id/textView4" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_above="@+id/editTextEmail" 

android:layout_alignLeft="@+id/textView5" 

android:text="@string/street" 

android:textAppearance="?android:attr/textAppearanceMedium" /> 



<EditText 

android:id="@+id/editTextCity" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignRight="@+id/editTextName" 

android:layout_below="@+id/editTextEmail" 

android:layout_marginTop="30dp" 

android:ems="10" 

android:inputType="text" /> 

 
<TextView 

android:id="@+id/textView3" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignBaseline="@+id/editTextCity" 

android:layout_alignBottom="@+id/editTextCity" 

android:layout_alignParentLeft="true" 

android:layout_toLeftOf="@+id/editTextEmail" 

android:text="@string/country" 

android:textAppearance="?android:attr/textAppearanceMedium" /> 

 
<EditText 

android:id="@+id/editTextStreet" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignLeft="@+id/editTextName" 

android:layout_below="@+id/editTextPhone" 

android:ems="10" 

android:inputType="text" > 

 
<requestFocus /> 

</EditText> 

 
<EditText 

android:id="@+id/editTextPhone" 

android:layout_width="wrap_content" 

android:layout_height="wrap_content" 

android:layout_alignLeft="@+id/editTextStreet" 

android:layout_below="@+id/editTextName" 

android:ems="10" 

android:inputType="phone|text" /> 

 
</RelativeLayout> 

</ScrollView> 



 
 

 
Following is the content of the res/value/string.xml 

 <?xml version="1.0" encoding="utf-8"?> 

<resources> 

<string name="app_name">Address Book</string> 

<string name="action_settings">Settings</string> 

<string name="hello_world">Hello world!</string> 

<string name="Add_New">Add New</string> 

<string name="edit">Edit Contact</string> 

<string name="delete">Delete Contact</string> 

<string name="title_activity_display_contact">DisplayContact</string> 

<string name="name">Name</string> 

<string name="phone">Phone</string> 

<string name="email">Email</string> 

<string name="street">Street</string> 

<string name="country">City/State/Zip</string> 

<string name="save">Save Contact</string> 

<string name="deleteContact">Are you sure, you want to delete it.</string> 

<string name="yes">Yes</string> 

<string name="no">No</string> 

</resources> 

 

 
Following is the content of the res/menu/main_menu.xml 

 <?xml version="1.0" encoding="utf-8"?> 

<menu xmlns:android="http://schemas.android.com/apk/res/android" > 

 
<item android:id="@+id/item1" 

android:icon="@drawable/add" 

android:title="@string/Add_New" > 

</item> 

 
</menu> 

Following is the content of the res/menu/display_contact.xml 

 <?xml version="1.0" encoding="utf-8"?> 

<menu xmlns:android="http://schemas.android.com/apk/res/android" > 

<item 

android:id="@+id/Edit_Contact" 

android:orderInCategory="100" 

android:title="@string/edit"/> 

 
<item 

 android:id="@+id/Delete_Contact" 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android


android:orderInCategory="100" 

android:title="@string/delete"/> 

 
</menu> 

 

 
This is the defualt AndroidManifest.xml of this project 

<?xml version="1.0" encoding="utf-8"?> 

<manifest xmlns:android="http://schemas.android.com/apk/res/android" 

package="com.example.sairamkrishna.myapplication" > 

 
<application 

android:allowBackup="true" 

android:icon="@mipmap/ic_launcher" 

android:label="@string/app_name" 

android:theme="@style/AppTheme" > 

 
<activity 

android:name=".MainActivity" 

android:label="@string/app_name" > 

 
<intent-filter> 

<action android:name="android.intent.action.MAIN" /> 

<category android:name="android.intent.category.LAUNCHER" /> 

</intent-filter> 

 
</activity> 

 
<activity android:name=".DisplayContact"/> 

 
</application> 

</manifest> 

http://schemas.android.com/apk/res/android
http://schemas.android.com/apk/res/android


 
 

 
Select your mobile device as an option and then check your mobile device which will display following screen 

 

Now open your optional menu, it will show as below image: Optional menu appears different places on 

different versions 



 
 

 

 
Click on the add button of the menu screen to add a new contact. It will display the following screen − 

 

It will display the following fields. Please enter the required information and click on save contact. It will bring 

you back to main screen. 



 

Now our contact sai has been added. In order to see that where is your database is created. Open your android 

studio, connect your mobile. Go tools/android/android device monitor. Now browse the file explorer tab. 

Now browse this folder /data/data/<your.package.name>/databases<database-name> 

 

 

 

 

 

Conclusion: 

Thus we have studied and implemented android application using 

SQLite Database 



Experiment no 16 

 
Title: Study of publishing app to the Android Market 

Objective: To publish android application in app market or Playstore 

Outcome: Students will be able to deploy the android application on Playstore or 

android app market 

Theory: 

 

Step 1: Create a Google Developer account 

 

This is something you can do at the beginning of the app development process. Without registering a Google 

Developer Account, you can’t publish your app on the Play Market. 
 

You can use any of your current Google accounts or create another one to sign up for a Google Developer 

Account. It doesn’t matter whether it’s a private or corporate account. You may easily transfer your app to 

another one in the future. 

 
The creation process includes signing the Google Play Developer distribution agreement, adding some personal 

information, and paying a one-time registration fee of $25. There is nothing complicated. Just follow the 

instructions. 

 

 
 

Google Play Developer distribution agreement 

Usually, it takes no more than two days to get approval from Google. Don’t worry if you forget to add some 
information. You can edit your account later. 

https://orangesoft.co/services/android
https://play.google.com/apps/publish/signup/
https://play.google.com/apps/publish/signup/


Step 2: Add a Merchant Account 

 

If you plan to sell paid apps or in-app purchases, you have to create a Google Merchant Account. There you can 

manage app sales and your monthly payouts, as well as analyze sales reports. 

 
Once you finish creating the Merchant profile, the developer account gets automatically linked to it. 

 

 
Step 3: -Prepare the Documents 

Paperwork always requires much effort, especially when it comes to any kind of legal documents. Based on our 

experience, we highly recommend starting to prepare the End User License Agreement (EULA) and Privacy 

Policy in advance. 

 
You can take the documents from similar apps as references and create your own based on them, or ask a lawyer 

to make everything from scratch. 

 
EULA is an agreement between you as an owner and a user of your product. In brief, it contains: 

 
 What the users can do with the app, and what they aren't allowed to do

 Licensing fees

 Intellectual property information, etc.

Terms of Use or Terms and Conditions explain what services you offer the users and how you expect them to 

behave in return. Though Google doesn’t demand Terms of Use, it’s better to publish them. You can create one 

document, adding there Privacy Policy and Terms of Use chapters. 

 
Pay special attention to include in the Privacy Policy the following information: 

 
 A complete list of personal data that is collected, processed and used through the app

 Technical information that is collected about the device and the installed OS

 Functional features of the app, its paid and free functionality

 Place of registration of the company and/or location of the copyright holder of the application

 The chosen legal system and legislation that will be applied in resolving disputes and regulating legal 

relations

 The terms of subscription

 Citizenship (residence) of the overwhelming majority of application users

 Age criteria, the presence of specific content

 
Step 4: Study Google Developer Policies 

We guess you already made up your product concept. Now it’s time to make sure that every feature you will 
implement in the app is aligned with the Google Developer Policies. These documents explain how apps need to 

be developed, updated, and promoted to support the store's high-quality standards. 

 
If Google decides that your product violates some policy chapters, it may be rejected, blocked, or even deleted 

from the Play Store. Besides, numerous and repetitive violations may lead to the developer account termination. 

So study all the available information carefully about: 

https://www.google.com/retail/solutions/merchant-center/
https://www.privacypolicies.com/blog/mobile-apps-privacy-policy/
https://play.google.com/about/developer-content-policy/


 Restricted content definition

 Store listing and promotion

 Impersonation and intellectual property

 Rules for monetization and ads

 Privacy, security and deception regulation

 Spam and minimum functionality

Google is constantly working on its policies, and it’s important to monitor the changes and stay up to date even 

after your app is released. 

 
Step 5: Technical Requirements  

 

You went through the development process, endless testing, and bug fixing, and finally, the “X-day” comes. 
Before moving on to the upload process, you need to check the following things: 

 
 Unique Bundle ID

The package name should be suitable over the life of your application. You cannot change it after the distribution. 

You can set the package name in the application's manifest file. 

 
 Signed App Release With a Signing Certificate

Every application should be digitally signed with a developer's certificate. The certificate is used to identify the 

author of an app and can’t be generated again. 

 
 The App Size

Google set the limit size of the uploaded file: 100MB for Android 2.3 and higher (API level 9-10, 14 and higher) 

and 50MB for lower Android versions. 

 
If your app exceeds this limit, you can always switch to APK Expansion Files. 

 
 The File Format

Two possible release formats are accepted by Google: app bundle and .apk. However, .aab is the preferred one. 

To use this format, you need to enroll in app signing by Google Play. 

 
You may learn more about app file technical requirements in the Developer Documents, Prepare for the release 

guide. 

 
Step 6: Creating the App on the Google Console 

 

Now you have the file that is ready for uploading. It’s time to get to the fun part. Let’s create a new app in your 

Developer Account: 

 
 Reach to All applications tab in the menu

 Now select Create Application

 Choose the app’s default language from the drop-down menu

 Add a brief app description (you can change it later)

https://developer.android.com/guide/topics/manifest/manifest-element#package
https://developer.android.com/tools/publishing/app-signing
http://developer.android.com/google/play/expansion-files.html
https://support.google.com/googleplay/android-developer/answer/7384423
https://developer.android.com/studio/publish/preparing
https://developer.android.com/studio/publish/preparing


 Tap on Create

 
After this, you will be taken to the store entry page, where we will add the complete data about the app. 

 
Step 7: Store Listing 

 

First, let’s prepare the Store listing. It contains the most important information useful for app store optimization 

(ASO) and gives the users more details about your app before downloading. The mandatory sections are 

marked with *. 

 
You may need some designer and copywriter efforts, so it’s better to start preparing the following materials in 

advance. 

 
 Product description

It contains a title of your app (up to 50 symbols), a brief description (up to 80 symbols), and a full description 

(up to 4000 symbols). Control yourself and do not overdo the keywords. 

 

Store listing 

 Screenshots

You may add from 2 to 8 screenshots. Choose the ones that show the app functionality and value the most. 

The requirements are the following: 

- JPEG or 24-bit PNG (no alpha) 

 
- from 320px to 3840 px 



the ratio of the long side to the short side should not be more than 2:1 

 

 
 
 
 
 
 

Store listing - Product details 

 Icon

The requirements are the following: 

 
- 512px by 512px 

 
- 32-bit PNG (with alpha) 

 
- Maximum file size: 1024KB 

 

 Feature graphic

It is an optional marketing tool displayed in various places on the Play Store, for example, on the homepage. 

The requirements are the following: 

- JPEG or 24-bit PNG (no alpha) 

 
- 1024px x 500px 

 
 Promo video

If you have any promo video, you may add a link to your YouTube channel. This video will be shown before 

the screenshots on the app’s page. 
 

 Tags

You may choose from the list the most relevant to your app keywords for better ASO. There is no possibility to 

add any custom tags. 



 Localization

If your app supports several languages, mention all of them and add translations of your app’s information. It’s 
highly recommended to include localized screenshots and images. 

 
 Application type and categorization

First, through the drop-down menu, select the application type: game or app. Then pick the category that your 

app fits into. You can also add a section to rate your content after uploading APK to Google Play. 

 

 

 
App categories on Google Play 

 Contact details

Here you should provide the support service contacts. By filling the website URL, email, and phone, you make 

it easier for the users to contact you if necessary. 

 
 Privacy Policy

Google requires you to add a link to the Privacy Policy that we discussed above. 

 
While editing the Store Listing, you can take a break at any moment, click Save Draft, and complete this stage 

later. 

 
Step 8: Content Rating 

 

In order not to be marked as an Unrated App (that may lead to app removal), pass a rating questionnaire. You 

can easily find this section on the left-side menu. 



The information provided in the questionnaire must be accurate. Any misrepresentation of your app’s content 

might lead to suspension or removal of the Play Store account. 

 
 Click on Save Questionnaire once you complete the survey

 Click on Calculate Rating

 In the end, click on Apply Rating to confirm the rating and move forward with the pricing & 

distribution plan

 
Step 9: Pricing the Application 

In the Pricing and distribution section, you need to fill the following information: 

 
 Whether your app is free or paid

 Where the app will be available (just choose the countries from the list)

 Whether your app will be available only on the specific devices

 Whether the app has sensitive content and is not suitable for children under the age of 13

 Whether your app contains ads

Remember that you can change your paid app to a free one later, but you cannot do the vice versa. If you 

decide later that you want to distribute it for money, you’ll have to create another app. 

 



 
Step 10: Upload APK and Send for Review 

Finally, you are ready to upload your app file. That’s the most exciting moment ever. 

 
Let’s go to the App Releases section on the left panel. Here you will find three options for publishing the app: 

Production, Beta and Alpha tracks. 

 
We highly recommend starting with Alpha or Beta versions. In this case, after passing the review process, your 

app will not be available to everyone on the Play Store. 

 
The Alpha version assumes closed testing and is available only to those who you invite as testers. The Beta 

version means that anyone can join your testing program and send feedback to you. 

 
Pre-release testing allows you to gather people’s opinions, test your app in a broader audience, and fix issues 

before making the app public. 

 
Note that if you decide later to change the Alpha or Beta version to Production type, it will take time to go 

through another review round. 

 
Once you choose the type of release, follow the steps: 

 
 Choose Manage (Production/Beta/Alpha)

 Click on Edit Release

 Upload an APK or app bundle

The release name will be added automatically. For the first time, you may delete the text from the What’s new 

in this release field. 

 

 
 Click on Review to confirm the changes and send your app to the review by pressing Start rollout to 

production.

https://support.google.com/googleplay/android-developer/answer/3131213?hl=en


Don’t worry that you may forget to add some information. All the way, Google will show you the instructions 

and tips. Actually, you won’t manage to send the app to the review if something important is missed. 
 

Remember that with the very first version, there is no opportunity to set manual publishing. The app will be 

released right after it passes the review. Usually, it takes up to 2 days. Google says the review process could 

take up to 7 days or even longer. 

 
Once the app is reviewed, you’ll receive a notification on Google Console Dashboard. 

 
 
 
 

 
Conclusion: 

Thus we have studied requirements for deploying 

android application in app market 



 



 



 



 


