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SFudﬂ'ﬂ't Responsibilities

1. In tha very hepinning of the laboralucy ot the studant has b do proEreiening
ndividually, Farthis reasan, Tegular etendance i striotly requied,

2. Ewery laboratory session s divided inte swe parts. [n fre Tes: part, the wstrucros will be
lecturing on the fesl objzolive, provedurs and duta colection, T the secorud par, Lhe
stadents, organized it gmUps findividual seedent}, we reguired Lo Qo the propratimin,
iy erder o perfosm the experiment weithin the atsipred period, and to gain the P et
henefit from the expariment, te sludents must frarilarie thomsalveys with the pupose,
ahjective, and procduTe of the expesiment hefore coming 20 the lakoratory. Relovanl
locturs notes and laberalory meneal should be stodied carefully and theru L|:"'"'-

4 Arthe snd of the srperiment, evary stadanl siouil subeil e wilien slacrithm &
praprams & tegles resull for pproval hy the inst el -

4 Tt shoold be wadersiocd that Ishoratory fapilities and equinment’s (Hardwars. &

C i) are provided to enhance the learning orooEsi.

2, Tha cguipment's musl be praperiy cared after every Ighoratory Aes3ion, Al siudonts
Cghoild swavs eke preceutions W ol amy possible hezasls, yeodenss must follow
Lelioratury ragulations providad at the end of L soclion, '
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EXPERIMENT LIST
Nepariment; Computer Seivnce and Enpinceriop Acidemiv Yenr:-2023-24
Class:-Final Year(3. Tech) semester:- V1II
Subjovt:-Bip Dnta nod Annlytics Hemesel Traradon: - mantla
Exp Mo, N Expericnenl Mnm
& 1 Installation of Hadoop and K.
2 Duilding Hudoop !'rﬁﬁlb::du{n: application for connbng frequency of word/phrase in shmple text file,
I 3 Stucly of ||—II-I._Z|;.II:I|.F YARM Admivistrantion commnod aod User commnds.
4 Study of Hadoop Hlve THI. canimands, like creale slalnbase, Yiewing :IlLllahllw:liruphhg dutabuse,

Adtering database, crenfimg (nbles, Dropping aod alivring tables,

5 Study of Hadonp Hive WL commands like Inseri, Delede, Update, Date Hetrivval yuerics nod Join-

inmer wmel anler, -

i Warking with aperations in Plg-FOREACH ASSERT, FILTER, GIROUE, OUDKR BY, THETINGT,

JOIN, LIMIT, SAMPLE, SPLIT, FLATIEY.

f) : Stnly of H-dcvluring vuriablos, expressions, functons and executing R-script.

|
B Workiog with T with o sels-erenie, rend, weile and B CTalles-cresie, reacd, wrile
b Manipulatheg awd processing data dn H-roerging datasers, sorthyg data, potting daca inta shape,

managlng data psiog mateices, monoging dale msing dole Trames,

10 Lostnllation and confipuration of Apache Spark ou Local Machlse.

-
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Exporiment 1

Aime Instadliion of Hadoop and B

Basies of Hadoop:
Hacoop it apon-soure frumewadk that allows wstore and provess big date ina cslribeted environment
acmigs clagters of commprles using simple progromming wmodsls B s desigred roose ale up T gingrle servess
ti1 thousiwds of machines, soch offering local computation wnd slrrage
Hadoop Royironment:
Fladisup framework meludes following Sor rnedules:
»  Iladeop Commen: These ars Java librzies aid utilites requied by other T[-;I.-]-_.LI|' mciiey, These
Rhsraries provides Alesystemn and 06 leve] cbstiacriony gned comaing the necessary Tava Biles ol
' semple reguded 1 start Halooo. :
v Huodoop YARN: This = o Mmamework toc joh seheduling 20 & 0sIeT e ..']';-."ll'.ﬂgi':lrl'."rll.
+  Hadoup Distributed File Swstem (IIDES™): A cistributed s wvslen taar provnles high
o ghinul secess W oapplication dalu.
«.  Hadoop MapRuedoce: This is ¥ ARN-buassd systom | for puralle] processing of lergs dar sezs.
Hadoop Tramework,

MaE‘FE.L.P
(O s cubed Clor At ]
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HDOFS
[ O sor Pt erd SEmi el
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TR I-er:-.varl-:J Il'_ﬂr‘:"l'lﬂ-- RN [arn

S A e e

Sinee ML (e leom "Hadeop® ofien relers aor just o the bass praduies menticned ahove Pl wlau Lo th:
collzation of additional sofreare pachages fat can be ingalled oo fap of o wlongside Hedisp, such a5
Apactie Dz, Apache TTive, Apache HHase, Apache Spark ofe.

MapReduce
Madecy MupRedoce @5 a software ramewnd foc casily wriling apolicatims which pracess biy amonts of
et n-parefel on large slostees (housands ol nodes) et carnmindily Bardwars monoeliablz touli-lolence
AT LT <
“The orm MapReduzs astually refers 1o the follwing van ditferest rslos that Hadaop programs parfoen:
+  The Map Tasks This = the Fest sk, hich ke izpaut chatd mned cenverts ©ombe aoseof data, whiers
Dd isvicnal elements we broken dows it oples (ke Mvalos pais,

- e — T o : e — i : -
iy e S -
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»  The Reduce Task: "This task tekas the vulput fam womap task as inoas and combines ke di
Lol dnib w senaller set of roples. The reduce lask i alwews prtareed sllee e man Lk,
Tepiculdly bath the snput ard the corput e soml dea Sl sesrem, The framesaork i oo o e ling
©Letebis, smontlimnge chern and ex orscutes D Daled asky
fhe T'r']Iu]'-H.quc'-r framawnzk cossists ol asingle master JobTeacker anc one skeee Task'Tracker par cluster-
nisle. “The myser s cesponsible fer sespomee mamazoment wecking resennce consrptiandavaelilite ol
schednling she jobs comnponent lasks on e slaves, meanitarizg them ol me-capenring the failad sk, The
shaes TaskTcker execute the rasks sy direered by the aster wd posvide sk stans Cforatden o the
masey geriedicall, . .
The Jek'mecker is 3 gingle poil of Cailure Top the Hacoop MapReduce service which means i lobToacher
gees dewen, all paalng jobs are bulled.
Hadloop Dhsteibinied File Svsiem : ;
Haddoop ven ware circely @il asy wountehle disicibutzd £l evsiem sach as bocal BS, HETI? BS, 55 05,
and wthere, ozt the moest comumon fiie sesem vsed by Uadoop = the Hadeep Disvibated File Svsem
iTTOES).
Tie TTudoos Disrdhotzd File Syaten (HDEFS! is based on die Cougrle Bt Svgtem (GFS 1 ool posenles o
disiribvried file system thol &5 desipnad momn o Jacge cluslers (wonsanes oF campute: st of -mell CaTnpET
miachines g - sliadle, Lell-boleratr sranred
HIXES nscs aomislerdslove srehrteory e swhecs maser comeras of 2 '50nele NameMode G rarvecs the tile
svaren meladata and sme or mare slave Dotalodes that seoes the actual i
A file i an TTDES ramnespace 2 splil ko severs ] Bleeis and hoee blocks are sdored B8 se1 o Dala™obes,
The NameNode determites te mapping of blocks ta the DasiMades. The Datefodes mles cies of rol sl
welile aperabicn wils the fils swgtenn, Towy alko ke care af Dol crestion, coletinn and seplivacin bassil on
izleuction given oy MameMeda, '
Advantages of Hadoop
e Hadoop fracework wlows the vsar o quickly wrive and testdizoribuced svstems. 10 o%icions, and i
et disoibules the dara and work woroes the machines aod i corn, wilives e el ving
prallelisi ol the P cores,
+  lidvup does nor rely oo bucdwars e provide Smiwlemnce and meh availabiline T THA® rather
”ii.:l.:l-nl'!- |'i|'.ll'!’ll'_'5.r Itzelf s hesn l!jl.!-:-.it'!ﬁ el o detecl and handle Failures at the __'|_|_||_|'|i,_-d_i_:,|-| e Wi,
= Servers can be added or removed from e cluser ayneeines and Tladoop coninnss oo aperaly
A CONT Intan pc.
= -Anohor big advantags of Hadoop is fhal epart fom keing '|7-|_'-:;|] gomce, i b corrparils an all the
plattorms sice il s Java based,
Hik S architectore:
Hesloop File Svstem wus developed using Zistribuied fle svsmem design. [ mon en eenuiadity: b
Uil acter disteibuted swetoims, HIES 25 hghly Tanlttolerant and desipned using law cost Tiedware.,
IS felds very large smount of date ood proviles easicr aocess. To sioms soch hogesduta, e ey gen
strcet arcoss cwlliple machines “Thase Tiles are storec in dumdant Gashie o rseme e syelem (i
[pessible dita hosses i eese of failuee. TDES aizo makes applicalions svatlasls to pamils] PrLSEssin g
IMOFS Architechire:
Giwen bl s the sresie e of ¢ [hdeep File Svsrem,

P i i e iFee [
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HLFS ~rebobeslar o

1._ M.::l---a:hd-'-mn-'-'.-l-: o
s .lh1- |-|""'\-:-.-"¢l1:-\. "|
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g .
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HTITS fodheds the master-shave archirceture and it has the tolloswing o loments.
M ecnememde .

- The auezenvee 15 Cie commmaodity Ranlware that contains the G0 L iy apersrng evatern and the nsmennde
sollwre, 108 & sofivwars thal can be run en commadity hasdwass, The svatem having the namenode acts az
the master server and 1 does the Adlowing tasks:

s Wlanages the file syvstom namespace.

. Hc:gulnlt:q client™s accoss te files,

o Malze cxeontes filz sysrem operatians such a3 renaming, closira, and apeninz files and Circetarics,
Drawannwle
The datgnade i a cammediy bacdware having the G5 UL wox operating svstem and daanods soitware. Bor
vy neds (U ammodiey heedwacasSyaen) ur o clustes, diere will ke o Jateneds,. Toess podes mazage the
Jata steeage ol ther syalec.

ceo Dralapodes pezfmme rewd-wrile opoezizinens on The fe gystems, as poer chcn reguest.
e Thew slso 1'|u1'|'n|'|r| -n]'lhn-:.mwa. A NIt T E ’-Ir‘-rk creation, deletion, and seplication accanding o e
nsireerions of the namenads, x

Tl
Cegerally the wser date s sZomed i the Oles of IS, The fhe oo G avelzin sl b divided v one o

Cmore segments snoaor siorsd B individoal data nades. These tile. seaments are siiled as blocks. 1o othar
wiatds, thz minicaom amonnt oF data tear [IDES sen read oo woile 5 called o Block, The detacl block size s
BARIE, Rul iF can be inereased a3 per the need o change in HRES canfigemrian, .

R programming language:

T is a programming languazs and softwass envizonment S statisties] analvsis, graphics movsscararian and
reparting, Bowas cozated by [Rozs [Raka and Robet Gentleman an the Univers iy of Auncklzod, Mew Yoaiand,
end i everently deselaped by the B Devalaonent Core Team.

The coze of I b5 an witarpieted cewpotar usauace which allows beaoching and Joopiogz az well as modulas
progranunig using Faoetions, B allows tnlegrution with the procedumes wattes o e O, O 0 Mel Python

e BT AN anpuages Toe e ficicney.

BLas Treely availuble under the G Goeneral Pubhic Ticense, smil pre-compilsl binary versaons ars prosdded
Tor waricus operating syvstonas ke Linuz, Windews and Mac, - ’ '
Boas free sollwore dslriboled oander o GOMNU-ayis copy lell end we wlicul pact of the GMU proeet
ealled GINTTS.

IH?\.L' | 1
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Evilution of 1
owas wtially wreitten by Boss Thaka aod Robert Gentleman 3t the Depactreen of Stagistios of e
Lotvecsily of Aockland in Anckland, New Fealand, B made i ticst Apneanricye 71 1995, .
e A arge omeap af individuals has contmboed o 2 by sending code and S
e ATnoe ic-T997 thove his been a come arenp ftha "R Core Tearn’ ) whis can madify e B souree oods
. archove,
Features of R
A saled cerlier, B s a progrimming lamgona ez and soliwase envirenmonn Sar statistical urtilvas, orop s
FERREECOTALION AL reparting. The Ballwing aee the inperlant feateres of 7 —
T Bodsoa woli-dove beppad, shnple wnd efeerive prograconing laneags wiich insludes conditiona s,
wanpe, rEcr defined recucsive Tunctiors and Inpot acd autpul Taeilites.
e K has an erfeerive data boodling aod storage facility,
e K oprovddes o soite et operatocs or calezlations an azcavs, lsts, veciors and merdices
o K oprovices a large, celsvenl and miegrared collection of oals Tor dats analysis,
. 2 |.|11_.“.-iu'.|_-:-' grephicel Saciities Lo dat analysis aud display either direetly at the compuier or [riciig
at.the puprems.
Murits
Pipen Souroe
AN ppen-seiee lusauagee is oo longuage on which we can work wileul iy e fora lirense arg fes B
aroapen sgonce laeguaee, Weo ean conlibule o e deswelopment of W Bw cptimiziag our puchases,
CeRlopig new anes, and resalving e, !
A1 Matteom Indepoendenr
Ris boplatfrnemdependent nguage or cross-alatorm mnymarming langeace which mesns s code can
ruaun al operating svstenns. B enables progranmers L develop settwas for sevenl e peting pladivoms by
wrllieg 3 omemem anly cove. B ocan mn quite ewsily on Witdows, Linng, wed o
A1 Maching Leanmnge Oporations a
R ahlenass mis 1o <o vartows mochine leaming operatans ek as closssTontion end regression, For s urpase,
K provices viwious puaciopes and feature. for develaping e anificial neural neteeck. R s sl b tha best
date zetentiztg w e wordd,
A bammplay sunport Tor darn weenoling
1 allaws v L porfoos daa wionalings B provides pechaces such as dplys readr swoiach are sqoalble of
Trazs oo ¢ moessy dota Juo o sbroeomed fa .
S1Culicy platting and gzaphang
B osmplifies qualite platiiny ardd graphiog. 2 lbmres such gs ol 2 el plocle advecates Tor visnglly
Aappealing aud assthene graphs which sel 12 apar from other procrammng Ensvaaes.
0 The army vl pueiigss
K s arie st of packages. B Fas avar 10460 prekages nothe CRAN repesitany which are constsntly
angpwing, B provides poclaees Tor dats science uod mashine [ear iy uperalior:,
T Slalsies
Roas omemly krown @s e angsage of amtistes, I e main cceson wiy B preskacuanl Lan obaer

progreseenr ngnagss foe the develoamen: of sicistical wols,
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B Centimous iy Cimowisg
R iz acanstanty evoling progeantning mngpape, Constantiy evildving s when somnzthicg ewvalves, i@
clianzas or develops over Guee, like our asie i mosic and clothes, which evalve as we gl oller, B 05 a sute
af the ar which provides opdates whanever any new Tzelaes s added.
Premerils
1 Drta Handiing
T B aboeers are stored e physical metnomy. 1L e conimst wil: adier proaramming kongragas like Pyilhn,
T ulilizes more memory s campared w Pelhos I eoquines the eatie dara i one simele place which isin the
miemany, 10 no i Beal option when we deal with 35 D
iy ddusie Szowrity
K iehs basic security. 1L b5 au esgantial par ol most prageamming languages such as Fyloon, Becanss of 1his,
thome are |uu..u;-' pestrictions with T as It cannel he embeddsd in aweb-applicalioon
31 Complicated Langeags
B iz g very complicated Jangmape, and iU has @ steep learning curde. e people who don't have prio
Tenowled o or progusmining exoecianes muy Miad it ditfieo b o leam T

C 4 Weglk Chreizin
The wein disadvaniage of B s, it docs not have soppot for dynzmic ee 30 zmpties, The reasce Behunl il
i its oripi. [0 shaees fts oriie with amoen older programing Bnguags et
S Loganr Sneed
B programmmy koguage i3 mueh shwes tan other programizing langnages such as MATLAR anc Pl
Tn :_;|_~\.|_'|_'|_|_'§:i'|_|_'i-_:.;_'|n is crther prowamming lmgueme, B packazes ane inuch slower,
In B, cleeeithms are sprecd ocress difforent puckages. The programmess aho e no privr knowledge of
prokages wiy tind i diMizall w gplanant g lgorithnes,

Conclnsion’s Thus we hase smdiod imstallation of hadoop and 2.
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Sfeps for ing tallation of Hadoop

L Precsgoisioes .

Firel, wee el e mraks surs thet the following prersguisilss wre insiad ol

L Juva & runtune enviramment (IREY Hadoop 3 reguares & Java % nssallazian, | peeler ueing the o fline
meLnller,

2 Teva B developrem K (5

A Tommenp deseneaced Hadgop Durwies, we should inaall T,

Ao Dwedloreate o falder “*Edhadoop-eny™ vaomy locy] maghing fe stom Sownloaded ss
A Doaenizad Eadoop Diaocies

The Frel swep i to download Hadoop bicaciss Inom the ofeial websme The bis lars 1.11; Lo Rl T oahont &7
R I*:

& &y COMR L IT-L S0 TEVELTSME 1% APS T e Wh . )
J Wt : : e
B . . ﬁ.:f

r.——'—-n--—-——.---—_-".___..._._
Ly T AT o - T e =B e J
e e r— m— S m— = il el S
i e . - » & .
L
T

Fignre I TLadvop banerics desendoad link
Adler fmishmg the file dosuleod, we sheehd mpack e sackize using Teip int v seps. Fiss we sheald
eatract the hadeap-3.2. L.z ey, and then, we should unpack G exircted e tle:

L T . r— I e ———
TN R My i . - e, 0
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Adter unpacking the package, we should add the Ianlop native 10 abwarics, which di ke found i Ao
Fallivesdmg GIUTTub nepositary: hups:eitwlecom fedarings ol Is. :
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Mince we are ustalling Hadoop 3.2.1, we shenld download te files lncaled
in hilos:Seilbiod comd cdarinlfwinuiils e maste: “hucduon-3.2 17hin and ooy s e the ™ hadop-
A2 darecbony.

] 3. "*.-"“HIT“H un ervvLvaiene nt variahles
Afrer mealling [Tedeon and it prereguisies, we shoubl conligus the envromwew veria s w delie
Had oo gral Tuva Celau't paths. :
Ta edit ervvrsnment variahles, @ o Cosizal PFancl > Syelenand Sootrly ® System iorvighl-click =
proportios im ay Compotar jeon) wd click on the ™ Advawed seamm sellings” link.

o | wpriem - ) T e
———— e -
Bz ankn Fanel senléinAns feomhy M L e — 1 ey I el
L L = 1 o

Conli . Mbwa =i ; ' -
" PLT L ST AR i R Py R T WLl . ot

| g
| '5'_ (s taregar A e o Liziz
6 Corom mIRgp: ¥ ndaam ] Home

i:l‘i:_wi?_.g.-ﬂ—i & T Fagrgred: Do aelio o @ ot nemeree, D‘r‘ !ﬁ ” ir {-‘ ul'-i,.:' l J

i
-J Wele
_——— T o 3
il
'
! imesad md iy T O
sl
den e Tl
| SECTLUTRE RN, Eanete, an B JRgn i tga

SEmpuLE Y - o ame e
| . Fd wmggsd - na =
e des b

Wireioaop e IET A

vt Tl L sk ®

PR e P T AT PRLLY T IR [Pl ) SRR TV R LR 1 K Rt Sl
Ak 12 O TR fr
Liognky endd ain 1T

- —_— L — C—— —_— - —_— i -- —_—

Figure O — Opoening 4-;]- ’1:'_|:|:|: 3 HIOTTL SELLIZLAS
When the * Advanesd system -etlings™ dialog appeurs, ot (e "Advanced” @b wnzl clich oo the
- #Eavicanment voriables” butron locaked oo the ot ol e Jisleg. - '
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Lo IAN A HOME: TR installaticn Tukler parh

2 TIALCOF_HOME: Hadoop stullation foldar parh
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Flawe 12 Addiog new parhs to the PATH variahle

L IAVA TIOME 13 earseerly sor crrar .

e, L2ty open PowerShell and oy oo mon the follosdng corsmand:

“-."I,I"{H'p AeTHIAT

Tn thiz example, sinee the JAVA_HOME path Lullliuuﬂ spaces, 1eeceived the Fillowing er e
Jast s THOMT b5 insorrectly set

—— - e b oo

#-"- Whichoes Povee ob elb

-1"J~='11r|: 13— JAWA _TTOME erzor _
Tosalve s izsne, we shanld use e windows B3 path insteal, As an exanple:

s [lee “Poogmo- 17 stead of “Promewm Tiles™ _

e Lzt J"-UI-!J:"‘E maread of Y Prygain lalesin i
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Ader replicing “Poogmam Files™ with “Progra- 17, we clossd and reopensd Powe:Shel! and ired e sams
comzand, Ag glaewn norhs scoeemshee helow, T runs withent e

Fignee Ld — hadoop version comnand execuied sneses slully

1 Cantguring Hadoon clusler

Freeare feur Ales we should alor e P|}|]['jg|_||'|;' J'I;-|r||;.;1_:| Clusles:

- CELADOOP_HOMES e wdoozlid s w11z, am|

A SEITALOOR. HOMES ek hadoopicore-site xml

3. sRHADOR IO Senhadoupiorape s site s

. sHADODE AOMBS et haoaptac il xm
41, HIH-3 sits conlgmration . _

Ao ke, [adoip s bl valog a mastzr slave pamacdizm, Gelinwalering the LIS can I.,_I.Ild. wen e e
showll eregee o dicsciory 10 store wll mastes pode iname aodet duta end anoter vne mo srocs dula vefora nade,
Inn this example, we creatzd the follvwing direcomss:

o RFrhadeep-anvihadoop-30 20 P latatdtshaamenod o

o Eihadovp-onvihadoo p-2.2, Pdatabd Bl anod o
Move, Tet™s open “hd lB-siteoeml™ Gle locared o =S TTALGOR | IOMT S wie wwden™ direeroey, und we shanld
acd the Sallewing proetizs within the <con’ LEuration s <feen e ioa > elecient

STy e Borpplicat e dhame =< value> | <sealnes shoropetty < prenerly s <ramesd s n e o s e
:Iil'ﬁ.-'r.ﬁmt-b'i'f'::IL::*.:*‘]J.,-.--'.-'E:.-hau-:m-p v ralonpe

e L Tt ramenades value» <ipooperty > uropesy dnmresd s datinededata dir<i =Dl o e ha
deap-enwhadonp 3.2 Adaadfsdaranode < vabos iy
."-.-'L..la' dnit e Ny sel e wepiioaiion faomor 1o T yines we are CrERg & AN g s gode e,

2 Core =it conlivuration

hL:-w. we shonld cimgome e name node URL adem the ol XML code v rhe
sainbiguration® <feonfiguration® slemzol within “ooc sie sl
‘-'~|_'-lT-'Ii."-.“:1T_“§-'-\-‘“'-IJH.ITIH“"'.:i.I.'ICI'i‘ILIll.-rI-ﬂI'I'-:"{--'I1 are ﬂ-:lI|1-:..‘*I1.:f-fi§.:.-'.-'l|.:-;;dIrlcrxT;?."cl”;[J-c.-'x-uI|J|:?r~=:.-'_:|:_'o|_~c-11',- >
4.3 Map Beduee site conhzuration '
Mo, we shonld add e Tillowing XML codo inta the SOOI At > oonfizucatious elemnes within
Ymapred-siee s T
‘*.'['_u:_ll'.:ll:'r_::.-‘:-{nﬂl,u-:.:-“uj;.l.[iI'l;'-|.|IJIZ:F!.t-|_-fJ]]_E'-,-.-I.:I|_'L_IH-:T|'II3‘?-;."J'_‘i_";]ju:.‘.‘-‘A'..'Hll!:'::"-_ﬁlﬁg_'“ sovelliesr <cdo "3-~I-' T x]'.f];.mr.nd_u.ﬂ_
Duanewark name</deseriprian s Slupery s
=4 Yamo site conlimretion

il
l
|
|
!|

T T T, |y i — — — T A ' qﬁ"""ll.
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Mo, we shoold add the follewan XML code Wte the <confiruraion > <fcepf guoranon® eleneul within
yurmaed kel .
APTEDCT G P AN AT L DO STRan e -
sordcensname> < valesrmapeaduce_shulMesfealoes sdeseripaon™ Yaou lode Muarager A
Sorvicefilese il Sprnpertyt
5. Frrmatting Mame 1ode
Aftzr finishing the configniation, lot's iy w fommat the aame nods using the follewing eorrrngd:
Tl uanmn:::.'_:: - forrine
Toge tooa bug in the Hadoap 3.2 release, v will receive the mollosing soor.
CMIM=0S T 220 0], 50% EREOR nacesode Namesede: Pailed g stan
rarnemieejave e Ui ppantedCUperativn Daceptionag:
javanicile Bl selPosis FilleMermissionailales fuvi 2024101
orapache hardoep bl foserve: oomman SuorageSSwmgeDieereny.elear ey 36006 avarda il
G -"i"-.n."'i.'l.{f.l‘-.ﬁlﬂ-.'ll:l]_'l.h(lra-i.lntT'.-!EJ'JJ-E'L[]'.EI]E\,_'m.F\ s g Sorna LN Srorage v 50 sl
rp apielt e hadaop he fserver panenode. ™ W Somee et NSNS gt at
va et e acnop hdloserver amenode B lmuge. Il!r.lea[lfF5|Mr1gﬂ! Javet: | B Ll
L1 g_:-_;ﬁ:';;e hiaclophad [ server nianenod & W Moe. et Mam el e javi: L 20000
e aqpachie Digcloap b s server nunenad & MameMous areutelN ame Nedar e Node, Java 10
oriapache ludeap hdfsereer umencd e MamchademainiNamsade jova:1 w2220 04 97 220400501
IM b ull GxatThil: Exiting writly alulug 1oy El..l.ﬁ."l.g..l.l:"3”['-']"'-3'|1-"-'|J-':.-JI:II:'J.1‘|.[]E\_F: |_'.x|:!|::{'.|l'i-:1rlj':-|2|___l =17 72001 A0S
IW B mamenode N amneiode; SHUTTXONS,. MSG: :
This issue will be solved within the nest releese, For o, you can Fa it tempocerily usig Uie following sleps
gefzrencey:

1. Dosemlosd Radoop-adts-3.200 far Al from the Jollowing link.
2 Rename the Mle nooe badoap -hdts=3200 Jar o hadoop dfs- 1,21 btk i folder

S IIADOOD _ HOMES S hershadoophdis a ;

4 Copy the dewnloaded hadoep-hdls-3.2. 0 0ar te folder STTADOOD HOMES shueladeaphdls
Now 7 we e W ps-eXoonts the formed command {Run the cormid propt or Prowe:Shell as adrmisivaloc,

vl necd to spprove Dle systant hrmel.

Fignre 15 — Tile sy stam tonmal approval
And the command is ssecured succassully:

 —T L I — T —— e mﬁ}--\_ﬁ
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Flgure 6 — Uamunand exconred soecessiully -

- A Slerling Hodoop services

o Mo, wee will open PowerShel, and ol to “EILADOCE HOMES shin divectore, Then we will rog the
follessrinr command e stad he Hadoop modos:

B35 ) R T

Slarting Hadoop nusles

e caumarl orempn windosy wi'l cpn (one Tomihe sane moals wd ane foe the dule nod e g Totloass

Fiawe 15— Hadoon nades commnd el windonss
Nexl, wo st sttt Hadoop Yim scovice watre e oliowing connma;

SElurl-vamoil
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Data Analylics Lad Manual
_--—-m---.-—-'-__-.___w—-::-:_- AT S T, I e

Toves command prempt windows willopen fone e e resource nuager and ond foe e node LT s

tollaes:

Figure 20— “Node rmaazar and Besource mansger cannuand pronpl windanws
T rueke suee tha ol services sared suceesstily, we cen voe the follvwing seommamil:

ps
It stomld display iz folowmn services:
45460 Prata Nicde

SR Munshads
28 ModeATinapge
4EE Jps

Figure 21 - Exaouting jps command
Insladlation of B
Cbaining 14
s R dn availabls for Linu, MacCls, sl Windaws, Seliware cam be dewaleadst from
s e Comprehensive B Aschive Motwork (CRAN.
-HI:-IFI.LL|:'
v Afar s dowrloaded sl instetlad, sty Ciod and keeack & frem your Apphesiions felder
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Craplioc User Intataces

+ Aside tom the Luill in B censole, BSuwlin i the wesl popular 2 cade editon, and o nradaces wils
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Eaperiment Nog,: 2
Adn: Building Hadoop MapReduse spphcation for counting freguency of word/iphiese i simpe w file,

Whal is Mapleduce?
MapReduse 15 a0 framewodk usiog which we can svite applicalions b proecss hugs amounts ol dela, i
pmaciliel, o0 kerge elosters of cormmonditg hardware i o seliahle manner.
ManKolnee is @ procsssing lechnigque ard a progean madel for distiiboted eonpotig Based on Juv. 1he
MapRednee algogitlun contwing van important @ske, namely Mup and Bednee, Mag whes o set ol daiz and
eonveIE it into wnather sof af data, whees individual cioments are beoken down Snio wiplies (keyfvalne pais),
. secondly, reduce sk, which rakes e outpul frem a map a3 an ot and combines -hose data mplas it o
srallar sel of lples. As e sequence of Die nume MapReodoee inplics. e redoce sk is elwavs periommed
atter the map jokh,
e magdr udvantage of MapRaducs is thi iUis casy to scale data procsssmg over mnlriple coanpuling nodes,
Llader the MupHedoce madel. the dala processing primitives sre selled muppers and ceduesm, Decimpising
a dite prusessing application jow mappers snd readucers it swmetimes nomirvial, Bul, apce we wrile ar
applcaliom in the MapReduce Toem, scaling the application W nen over hundeads, thousaads, or sven wens of
thousincs of mach’ngs o a cluster = mercly a coufipuratinn cisngs, ey simple scilability i whl hiy
plirieted many e 2eanuners Lo wse fio W Reduce mesdel.
Lhe Adzoritin
» Generally MapReduce puradigm iz based on seading the comprter ta where the duty resides!
«  MapRedies progron execaley i thice slepes. namely map stage, shetle sapee. sl redues A,
s Wlap stage : The map o meppe:’s job sk proeess e Bput duta. Cienerally che inpor date s
i the Locem of Fle er diccctory and is stored i1 4z Hadocp e syeler (HIFS L Thas wput fle
Is possed lo the mappae function oy e, The duapper process= s data sud coenles
serenral small chunlo o data, %
o Reduce stage - This stage is the combinasion of e Shotfle suge el e Reduee smae. The
Reducer's job i ta process the dara thet comes froe the mupper. Alter processing, it prrduses
- ane got of ontpul, which will bz stored i the ITDS.
= Thring s MapReduce job, Hilean sauds e Mup wrul Betdnee tasks oo fhe approprials sorvers in the
SoulEeT
» The framewaork maages w00 the deteils of data-passicg sueh a3 jssuine laeke, ver feing task
ermpetion, sl copying data around Oie clusler ketween e nedes,
= Bast ol e compuling tikes place oo noedes with data am Jaeal Jisis that reduces the network e,
ce AR conplation of the siven tashs, e closter eollcors and ceduces the dols o fare an Efrcnpriite
resuli, and sends i Sack to the adeop sereer,

Lipuls and Ouwtputs {Java Pempective) :

Ihe MapReduce ramework opecates on <oy, valics pairs, hat s, the fmewark vizws Te ot ko the jith
s el ol <key, valoe pain ol produces o set of <hey, valuer pairs g tha outpel of the job, tonceivebiy
ot ditterent troes.

e kew vnil che value classes shoull be omosaialized manner by the Tremework and heoce, need b
tuplemen: the Witable interface. Addiciemally, the kes classes huve b tmplamenr the Wiable -Companitle

MG E DA T = - o
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Jniterface 1o failile serting by the fremeswod. Tnpnt and Ouiput epes of a J'-]‘“[nh dues Jole CInoury <k,
"-.‘* B e el L TR S o R e (WY o
Anpu Cutput

Map <kl v1» Ligt {2, wid=)
Redbee <k2, Tiatliv2i list (<53, v 3%
Terminolozy

¢ DPuvlamd  Applections mplement lh-: WMap and the Ru]m:, lnerzas, and Rerm che cage of the jith

= Mapper Aapper maps the lnpul keyfeslne Peics Lo wosel of intarmedials esfealie poir,

= PamedNode - Bode that manages the Hacdoop Distibuted Hile Svatemn (H1F5 ),

« DataMode - Yode where duta presented moadvmes Sofone wny processizg takes pleee

o MoasterMNode - Meods where TobT rEnker runs v wihiol aceepls ok el Cs L o clicnts

o Blavehode - Node whers Map onid Roeduos PAIRIT PTG

= JulTracker - Schedules joos and acks thie assien jurhs e ngk tracker.

+ Tusk 'Uracker - Tracks the mek and nepocts status w fob Tk

o Job - A proprooe s an execntion of o Vapper aad Rediee: 820056 4 diaso,

e Pask Anesecution of a Mapper ora Reducer im o slice of date,

Task Attempl - A particular mstanse of an dilempt ta execule o sk oo oa SlaveMode,

L

T e I e e
RS O fa TN
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Fxumple Seeuario
Giiven Delow in the dats reganding the cleetrical consunptivn wl wn organization, It conlass te monlhly
elereal vofrsumplion and the annuel aversge for vazsions vears.

i —
|A|_:|' Ol P |IJE'E' Avg

| 4

3 “24 (25 6 26 1o6 oo fs [2e fos _
A ! ! —ll SR S
W3 28 |30 |30 31 |31 l30 (30 |30 (29

LJam |Feb| Mar

| T
Mav| Jun .]ul!.iuui.‘iup

La
|
[

19773123

2

L9di) 26

1IR3

el
(R |
tad
I
Lodt
|
'
o
£
)
wh
ol
(o]
[
=
L]
I
I-
k.
L5

9130 13w 39 39 5o Wi fz s w3 33 23 [lan

198558 (3% |39 |3 B 1 47 i oo

4o i|3*'3 I|3*II )

It the above data 3 given as inpul, we have o weite applications w0 pricess i end prodiee resuls such as

finding the yeor of maximm usage, vosr of oo waegs, snd 5o an: This 5 o welover T the
pavrrrrers with Jinibe wumber of records, Tlhey will simply wrils the logic o sioducs the respiered autr,
ancd pass Ue dars o the app lesdon writtz,
Hul. ihmk of the date representing the electrizal consumption of all the Tareescale Tolusioes of @ pactonlu
#HELC, Bhce ils fommation : '
Whan we wrile applicatioos to process saeh bulk Jaca,

o Toeywill fake a lolal lime o exeoute, ' ' '

 There will be a Ly network naffic wihien we move dats ton souree o nelwor sorer and £a o,
To sulve raes s problams, we have the MaoReduve Tremewark, '
Conetugion ; Thus we heve smidied Bap naduce framesval,

-
£, T —— A e T e — SRR
T, DAL hara |'u:-_f'r?1
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£ ke printouls)
Imnut [ dafta
Hhe uboe dute o saved a2 sample.atand given as topuel The dpoe ik loaks as showm be e,

1970. 25 25 2 4% 24 25 28 26 26 26 35 36 25 '
T 26 2T 2R Ik 2X W 31 31 31 40 30 3 26
PR3 AZCA20E3 333 3558034 34 A 3434
ieHd 39 38 29 30 30 41 47 43 40 36 32, 3 a0
IHES 38 39 39 39 39 o1 <1 41 90 40 39 0 45

Exiunple Program - .
Civen belew s the progren o the sample data nsing MapRadoes Tumesork,
prithags hadoop;

wnpo vl

Cnnmaort v O e oo ;
trnport Java, e OE e ptiog,

impeat oveapachs hadoep.ts Path;
anperl oy apache mac oopcon ¥
anpaT GreAapache adoopan @,
g erg Apache badvopnapesd
e arganac e hedoopui«;

FoTES

public elass ProcessUni-
I

I
SATipper ks .
puidic statie elass EoEMagper saemds MapRedueeRase i|||_||'i._':'_-'u_"|'_'_-e
Muapper<PongWiilaliles STuput key Type
e FETnpul value Tepesyf
Terr SCkmput ke Typety
InWalshle> M Cotpot value Tyepe®)
[

Ml Thm i
bl i mepilangWritahls hey, Tes vilnz,
ChipnrCedlectar< Text, It ritah s> puipat,
Raporter spemel theawes I0Excepiion
[
Bl bne = valze oS tng
Srmyr bsrtokon = oull;
strmg lokanizer & = new String Tukentwer ling, ™\ )

Sing yeor — sanesl Token!;
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whiler s hushTome Tokons

Esttokea=snext Brkon

ik avpprice = Integer parselntlasiunken;
oulpul.ciicer e Teallvear), new IntWrisahle{aveprice;

SRedvuser closs

public slatic cluss B_HRednes exteoads MapRadossHese implanenrs
Feducers Toext, IntWrital:le, Text, IntWritable »

|

Szdnee funstien
putalie vodl redueer Texrn key, erator <Int® ritub ke valies,

ChupuiCalleeror<Texs, IntWrlable> owiput, Keportar epoctar) thzows IO Taceplion
b
ol M=, 1

il val=Intzger MIN VALTIE:

whils Mealues lasMNex )
_I
e R | - .
wiivii=valoes. nexl()lgel i maxavg) .
i
cutpuboolso ey, new IntWritahle v .
|
|

fain funetian
public stabie void main{String args| | throws Exceplion
|

IabhCont 2oof = aew Tobdont Process D classt:

contsctlobiyune ™ may_cletricituis";
canlsetulpul KeyClassi Tex Lo les )

cor LspOurputValzeClos siniWihitah iz clase )
cn et pparllss’E EMupperclassy,

T DT T o o s e e e i s
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erulsel o hiverClasai b F e d oo oliss
canlsecRednearChies 1 FReduee class : _ '
conlastInpitbaral TestnpotFermat.class ),

cou st ptFormo Tes OnpuFommat.Slass);

FilalnpuiomnarsetngratPabsicond, new Pathaos 0]
Pilelanputboomat setCupotlaticent, now [ok: oy | 1100,

FTobClierr ol ebizir
r
Seve the above peggciun o ProvessUnits jova, The comnpilarial ol exeetion of the neegcan i esplained

ne e,

1—@: i e VT T iy e e
LA K

= -1 | 4 ii.".L:.-
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Compilation and Execation of Provess Unils Program

Latus assiune we ane in the hame ditectozy of o Iadvap wser oz, dhamehadaap?.

Fodlaw the sleps riven helow r compile and execuie the shove program,

Step 1

The fellovin commanl i ko ereats a dectony e store the compiled java classes

F ko i nuaies

Sl 2

Pawnload Hadoop-cove-1,.2 1 jar, wioch s used ta compile and ezecore e MupReduce procram, il the
fiollowing link Litpetmvnrepasitony.comdor factarzapache had cop/hadoop cored 1.2 0w downleod the jar.
Let us wssume the doanlagded folder is Juonehoadoop!,

St 3 _
The folowang conumands acs vsed for compiling te ProcessUnils fava progm and creacing a jar Tor e
[T,

s javac classpath hadovp-cere- 1200 e -d units Process Laits java

5ac -evlwmis.jar -0 units!

Step 4

The frelleaving cammand I3 ssed b creale an inpul ditceions in HES.

FH AP HOME S Tuadoop Ts -tk inpot_die

Slep =

The fallowing vomanand 1+ wsed t copy the irput file named somple.stin the inpe. direstery of HIES,
SHALODOT TIONEBinhedowp fs -per domehadeopisampls oo input Jic

Slep b .

Iz tedlowwing command % used ocvente she Files i the oo diveclory.

SHADOOE TIOMU hindhadoop r3 13 jnpur do

Step 7 i

The Zollowing comrmznd i ussd moma the Elednil mas application by takirg the iapor files from the inpul
direciory,

aHADOOL HOME S hidoop jar unirs jar hadeop eacaseUnits inpul_div coipai_gr

Warr for a wlile waldl the file i3 cxeontad. Aler execudon, o= shown below, the antact w1 conian e

nmnber elnpul splits, the aomber of Map lwsks, the number of redocer tasks, st

ST mapeidnes Job: Job job L=l Z74R2200 07002

uur.'l't'.-.-E:I':rI anceesstuly

17 1A] 00:02:32 :
IMECD mapred coe Job: Counters: 49

File 3].-5'.-:||| Cloum beTs

FILE: Mumnber of bytoy road=d1

FTLE: Mumhar of hyfes writer—279200

FTLEE: Mumber o read opacations—)

FILR: Mumber of Jrge read operation:=(

FILE: Mumbe: of wrile opersiinny=()

ITDEE: Mumber of bytes read=330 ,
TTETS: Mumber of hytes wrirren=-4i
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HITES: Mumber of read apectiona=2
HITFS: Mumbes of loree read ooesations—0
HIOFS: Mumbe: of wiie operolicns=2 Jih Couniers

Lannahes? map tagks=2

Launched rednce rasks=1

Data-leca L map tasky=2

RRIERRETITS speil by all e in occupisd siots (msi=1-10137

Tata’ tine spent by all redoees b occupisd skls Qus)=d42 ] )
Total thne spenc by all mas ek pnsi—13a13

Tata’ i spear v all secdoee tasks (msl—344 1240

Tata wecars scoonds Taken by all cuao asks=140]1 57

Total vecre seconds taken by all reduce Lasis—dd 120
Talal mepalwe lg-secomds taken b all map Gasle= 11905128
Tatal mepehyiz-secondy taken by all redose tagks=1517HER)

hlap Hodiree Fromowark

'"';1='|_'.' impr Eeard s=
Ma-p et meened 3=5
Felap cutput heros=45
Mlap outpnt aezialized bigs=—67
[put sl bites—2005
omhing mpul ceordg=S ; -
Clomhine catpoe seenrds=3
Foadhice inpat gromps=
Fodnee shoffle yres=0
Eaduce npgut records—3
Eeduce cutpul secerds=5
Apillet Meconls=10
Sl Blaps =2
Hailzd Bhudtles=0
Morced Mop auipuls-2
Gl e elapaed T ="
CHL e spent (s =3 1460
irvswsl motmory (bvles) smanshot=1771% 120
et | ey Thy ke snspshol="E00319 501 '
Total commaired heap usags thytes=27Toad 220

Filz {mtput Farmat Coontars

___\__—_-—-—l--—l-#:*m'ﬁ-:
E[l'-u ;.-..J.i..- Rzl il
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Fovres Writte =4

Stepd

ITe Zollowine comanil is naed o verily the wesuitant files i the antpul fo'dey

SHAL NOMEDindhadoop 7 Ls putpuL dire

Slep ¥

The following couumnand i used 1o see the aulpt jo Part-OO00K0 172, This rils s seneigtec] b FIDTS,
FH A POCOF_HOMT hiniadoos fs —cat oULp i par-OnE000

Leloww 15 nite entpul gerembed by the MapReduce prosmam.

[OH1 34

U834l

1985 43

Step 10

The: fallowmy encmand is wsed to copy the cuipit telder froes TTOFS 10 e feil e svstem for analy i,
AHALDOP ., HOMC hindadesp £ -ear pul_dispor -0 mhadcop dfs az rutst v hemesthaloen

o i, ?:“_-E"r —3 el e ay
I'in.f..I|” i -Ij.u" I”l i';'.-:l'.! - o Fs@.‘. T
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Experimuent Mo 2 3
Admez Sugy of HNadonp ¥ARM Administwation comr mad and | s conuuun:ls
Apehs Hadaup YARN {Yel Anathar Resoumnee Megnnintos e 0 clustar manayeent eehno ey
TARY 05 one of the ko lealomes 0 e second sependin Hadoop 2 venian af e .-'-_]'!:-I-:]jl: ST
Perdarion s oper saicss dismibures provessitg faolewor. Originally descihad L Aprache 13 8 cedesmed
RO g, YARN o onow clerscterived g5 oo leeeessale, disiribored DpeTaling systan for g
et appliciions,
In 2002 YARN hecame u sub-project of the lreer Apuche Hadao: proiecl. Sorieiies called MapTedaos
AU TARN oa sofltware rewrite Cun decnuples MupReduces ssource mardgement ard sehzdulug
l_'d.'.].-J.:lZ|I1‘Iﬁ':i e the data QIOLERSITE C0muonenL. cnaiding Ilindvop 0 soppart maere varded Proccssing
approactes aud oa Soesder accay of anplicatione. Lar example, Lelian eloslers cen nese cun wleres e

yuerying and scscrmmg data applcelions sinullimeanss owih Mepiedoos buich Jeha The erzinal

wcariation of [Tuduep clogely puined e adees Distribaied [ Svsreo. (YRS Wik ahe haish

ormented MasReduce progcumning lramework, whics haodles tessumee aasagement sod job schaduling oo
Hadaaop sestems and smpports the narsing and comeenFing ol Gal =S i para el

YARNM cinnhines o cantra] resecnce manayer rhan cecenciles the wan o apphenons dee beoop avsiene
rrzources  with ey m :-rnrgca'm har el the processne opecations o dadividual  closeer
tincles. Roaniag on commaditg horlwsre clusters, Hadaop Tas alirscted pacticular interesr as a lNE ATCE
el data sters For large velomes of sructrsd and wnstreresd dat ine: wmaded for wes inoem .?|_|-.-I_jl_:'-.
appiicatens, Seoarerng IDES fram MaoReduos et YARN ok the Tl S CIFLOUImEN s 3 ahos
lisr ool anolicnsions e car't wail for hatch Jnae o finish,

Chigrview - ¥ % 1 -

WAL CuInnEnc A e by the DEevarm sor Bt Kunmirg the yan scapl wi hn* o R T nta L Cats the
deseriptivn for all cannunils,

Llage: viern | coafis confdir] CORMMAN

WM s un opion pacsing framowork that emplovs nassing senar oTcians ad well oy |':'|'__-:_'u;_: closeey

S EANE. OFAoNg Besedpiion _ T 6 & F o
-—comfrr eon L [Dveramiley the © efaul Coufiguration  dwectory. Defenlt s

SMTADGOP PRETTH Weoar,

CLOa A [ Do g "-’fﬁ-juu-i o mauds -.-,11'_1 T :||_|r1_|._:~ dr: Cescrind lh frellivae s,
|

pl- f_]!'-lbrL‘:.NU GIFTIONE ceclpnt,  Ihe “’::-ITI111I'I:||'_‘~ b Boft poouped Cinge User
Commands and &ilmi nizfuation: Cisrmmnsnd s

Liscr Ciimmsnds
Couatds usc4 S users i 5 Had o clusier

.|_~|-r
T ajer Mle. Lsers cou bundle ehels Yoo codein a Jar Lile ool eseents it aring this cammand,

L:.:,i-.';_:-:': W JAT <jark oo (lass | aras.
application
Prizibs aipe sostionish pemontke | aprlication
Uhsage: wam applicalion <opicnss

TOMMEND. GPTDNG, Lbscripiigh £ & g B 2w T F LS

-

TLW'T[F‘?T BT e e m..—nn....-_. . T i s — T_P:lﬁ.‘:
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list Lists ap phnuurn trom tha R‘ﬂ HJ :g.n-*g .::-1,_1.1c:~ﬂl LEE of gpplvpes
Lo filier spplicetions baed an application iy oe, sl appSates o Pl |
applicatias bu-«cf-:;l o apilicalion ste

o e T bl e i e

f=Rfep Saes Slics = ‘ﬁrrsnl&. with I1.-:| to Tilrer applications hazed an IMME conma
cacparited Nz ol spplivation. states, The ulid application At cas he
mr it G ; Tiallevar iy
e o ALL, C NEWE S NEW_SANVTNG, . SUMMITTIOD, - ACTEDTE,
o’ ¥ *RLNNING, nmml:r:uﬁnfrr:u., KILL11
o= - - A : e
I tpplipes Tyvpes W ks with Tl o Tiller app! itelions bascd QNPT -
separered [t of application lvpea :
I slalus#pplicadony | I"E1nl5:.tJ]-:.=-|:-L‘:::s_.:-.:|l' hresa g plivation.
kil Applicationld Rills the applicarian, !
—_— - - . — : — |
nige

Leints node repoctss )
Usage: viom neds <oplivnae

il T T i T i e "3 e
LOMMANTLOPTIONS, Descipubn® B EL R ¥R
lizt FLiats all cunning nodes, SUpperts opianal use af slates 1o e nede

Darerd on node s, and <o 1o list wll Aries,

r —— - —_— o

3t Srares C WSS Wi e WEar nodes By QUL I S0 s parated Lsl o
: ; : | . P! H
K 2 5 e e s1Lns, =
-all "'r"r'urk's wiith - lizr wo e all nodes,
fice e N T A b T sl =L =
(= EONET, B Prirnys the Slalus venott o e node, % [
Togs

Prap e conlaimer lags
Usage: vain hrs awnlication 1 <appication T <o :nr:-ns‘*

tmutq*glmﬁy_}gg* . lﬁaeﬁpﬁ.m FET LB e T

- e
apphoatianTd sipication  Spedifios an u|;-|:-L.,,..L1m1 il
i .
Appliwaer Apothemor ApplnErer s fo b el user ¥ nol specified)
-corainerhd Caglain el (Cenmainern (nus ke speeiied 1F pode addiees s
specilisl) {

o = ‘=T " i = gl i 8
-linlaAddivss, Nodss Adsdly ,"wtﬁ:&-:l:.[rat::f i dhe focm, edeim s purt tmusl b
W ; ¥ spreettiz®l il ecoqtuiner i3 s gpeeitlid
vlusspath
Privi= the class sach nended We 2ot e Hadaop jar and the reguined i gries
saga: vam ol T ST

“I-'ll"ﬁilﬂl]

:W "'TEF_ i i —— L S e mmmm
f 5 SO KT 2 e % fige ,:E
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e
Frinks e e g iau.
LISz wam versian
hhmmifmimn Gomimuiids sl A Rl B ¥ N
Cumnmandds usetn] for adiministzatims af 3 Hadcop -_]ut. Leer.
FES QUICCLLELN gL
St the 12esanceddunugsr
. LIRAge: #80 resmnlroemm g
uudernanager
atant the Sodedfuncper
Tlsape: vam nodemanage:
[rOXYSErver
S be web proxy sorver
.I:"-'-ﬁE,'-?'._'r;‘l.Ll UMM ERTVET
remad i
Moy BesomreeManager adona ohend
Llagge: veen vinadmin |-relreshQuoenes| |-refreshiNodes] [-refeshilser '~":~.|||};_5'-.-:‘:|;J-_n_-u;_"
[-releshSoperUserl ironpelontizualion] [-relreshAdinin Azls]
| [FrsreshService Act] | getSroups Tusemsme || |-zl epad]]
[ transiiianTedctive <serviesldx |
transition T and by Sesvicelds]
[-pelferviceRure <sorvieald = |

[-ereck TTealih xk"l"'l.u?_‘[‘l-.]""J :

"ﬂﬁwaw (.'I-' rmr@ "' Deselfiphiah - F == §

|.-|1".’r| mhﬂ_mn ) R"‘luJﬂ lhh Cavned’ ack, dtares adnd sehieduler
specilic  proporics, R :;-'_n._W_Iu-.;an well
redoand the i e U “canliznnniva Tl .

wirsgs N odey 'Refrash  che héss infomnstion @ the
Resreetdarazel, '

-elresh Caer Pod ironps Mappin es H-_[n;ar- WAECT T g ]ﬂl'-\.l_'-\.uju.

'Rt‘.l'l:'.«h AL[RETINOT FRoyy -I-;ﬂ*p,:. AP

celres i uper! e 3 g p sCantiawat in

! refres bl michels Hygtiezh acls far whminisktgtiaon at !
| Besourcehlanaer

; -nt|"|':~-:_'.‘-icr1-'i-:k,-1:] Beload the secvice-l2vel authoraaiior paliey

tile  Reaotcedanuger wall rcload  the

aihaiectien ey [, :

— : 1
—aedCrroips Iusemsme| Gel zroups the spevilind nace bolangs o,
{-help [and] ! Displage haln frwae siven comomand o AT

gonremngds 1f1'_|r1"|: i35 pocified.

0 o — - .-—-m
AT TR Tona Fuwe
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sl TeActive <servicel» Transitions the sorvice inta Aclive sale,

: : A . R

tesiticuTosrandl secrvicald». Tjglnhljll}uh l’r‘asu e IEe Slamdly slale,

celloryipesiulg e Iﬂ"ﬂlﬂ"' Retsims ;he :»I-FJI":: of 'I.J'Iw.-\."*-“l"'-'al_l'.-

-
l.hn..ykﬂ-ed.lh-{ S '-fl - * "Rn:._]u-;stk thi: |T e T I"L'JI:E' piu‘l oEe: o healh
¥ “chick, Thie Hr-rL‘qunm -_|] wi |l Exitwilh & fon-

I : ' wera exil eodz 10 the efieck fa: Ik,

Tracmiongloy

Celfer the log iovel for cacly dacman.

Lsagre: vaen docmonlog setlewve hoslpons <pumzs

hiage: viern dacmonlog -satlevel <los ot dname ‘H-II'_-"'-.-.-

- " g & e F
R R TIC S e Rt L sET L AT O e
e 3 g

r-|.r:LI“'|:]~-~hn~-r Ports <names Do e g lewel of ahe dacion Mgy oqt
shustpar= This commound el connects e
Fhatpft b 11::-11“- Aogl evel Piog=snume >

AerlEve “hgslpots  wrime: ﬁ.rn (i Ic-g ledi ol the dh:u 0% unminz al

H-].E'nr_l“? » - *-J]-:le.Lpr}l‘["' ﬁfhh '-.:L\'Fnumn-:] mlemally  gortects i |
e ' flllt:l_--'*-ll-:.l.%.fﬂrr‘-‘-. ol Byl Toau=-name

- Comelnsion: ‘Mg we Fave siodied Yam curnmands

'l-'.-n”—=_ ﬂ-w_"_ T e e e — ——— ’
alal s BLlre K :I_.—'-“F'.I_? %
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Exparimenl No i

Al ":»rudv of Mo Hive DDL commands, like croere dambase, View ing "I:I.|.|. b, o poas
dutitase, Alrerine delabase, crealing laklos, Docpping and stz g Lahles
What iz Hive
Ilive s 0 dara ®arehosee mtrastncture ool o process sireetured Sata in T, B casides o lep or Hadaop
o sumimarzs Big Diedu, o makes querving anid AnA Al gy
Laiticliy Hovee wis developued by Facebool, [a1er the Apache Sofwsre Fooadation ook it np and deveepod i
forther ax an open source under the name Apache Hie [0 s wesl by ditfersnl o npanics, For esarmnpl,
Alizon wses it in Adsieon Elstiz MapReduce,
Hise s nl

¢ Aorelaiimal darabase

+  Adesign tor DoLine Trunsaction Provessiig (00T

e A leneroagn tan geal-G e e god sewe- lovel npdatas
Features of Hive

o Jlatorss sehema in wdatmbase aod processed data into 1ES

« Tl designed far OLAE.

e Lprovides BOL fepe languazs Far querying ealled IiveQL or Hi)L,

v TU1s Femiliar, fecl sculable, and extensitle
Arehitecture of Mive

he tollewing compencst Chgrn dopiess the arevicetore of [live:

Hive DL Comnands
*  Create Dotabase Statement
Byl

CREATE DATATAS HISCHERA [IF Noxy EXISTS? <iluabase name»
Tlere, Ik NOT BXISTS 5 an optionu olase, which noilics the user Dl o darabaze will: the ssmz name
Aleady exists. We can yse SCTIEMA in olace of DATABASE i tiis enmmand. The follaw W guEry s
cexzmnigd booeresie @ databose nared nserdh: )
hive CREATE DATATIASE [IF NOT EX1% 15 userdl:
ar

e O I-_-Hl’E SCITEM A wsoedhe

mj'h RET ”FFC H - -‘E_‘_-_E"_—_mcﬁlf
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= Viewing database
Toe following query s veed Lo venity 2 databoses e
hivas STIERY DATABASES,
detaull
Vel

*  Drop daltabaze:
Dinop Daabase s a swtement that deops all the tablzs and deleles the damhaze s svnlay % s

liellinasy:
Sy,
DROF DATARASE StlememDROP (DATABASCISCHEM A |IF EXISTS] dutahass_naue
IRESTRICTCASCADE '
The Nellewing quesies ave wnal o drop a datibase. Tt us assome Sl the datibase name is userdl,
hives RO DATATASE IF EXISTS vserdh: )
Fhe Tlfwing query drops the database using CASCADE. I mewns dropping tespecive Ll bafare
iroppirg, the dutabeese. .
hives DROF DATABAST T LXISTS geapdh CASC A 1k
The Tellevwing query drops the database wsing SCTIE VA,
Bee RO SCHEMA aernlb;
bives DROM DATABASE IF EXISTS usendh:
o Creating Hive Tubles
1. Creale Tuhle Statement _
Crente Table is a stutement nsed % creute a fblz i [live, The syns and examnnple ure gy follows:
Smymian i
CCREATE L MPORARY] [XTERNAL| TABLE [IF NOT EXISTS] [ca_~ame. | @iis narme

[Toel e dsta_type [COMMENT col comeent, . x
|COMMENT tabla cumpment |
[ROF FORMAT cow_lrmar |
[STORED AL Lle Tommar|
Example
Let s ansume you nesd Lo oreane 4 1akle sauned employee tsing CREATT TABLE satement. The
Falhewing rablz lsts (e Melds and their data types i1 enplayes ahle:
SroMe Field Nome Dl T‘Iy[u-

Eiaud il
2 Mame | Siing
aalany Flrvar
d Designition simn o

STORLED N TEXT FILL
The Tollawing query crares atalle nerl em Rloyee using the ahove date,
e CROATE TABLE IT WOT EX 1SS emonloyer [ eid inr, name Sieing,
salary Strmg, deslinalion Siring)
COMMENT Lomboves datails”

e TEE T Rl SRR R e i
| TR T il | i..."l

i
LR L L
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RO POEMAT DELIMITED
FiELDS TERMINATED BY W'
LIKES TERMINATED Y "'
STORCD AS TEXTELF;
I7 yow add the opticn IF NOT EXISTS, Hive ionoces Uie sL0emess i o450 1 he rahle alraady exicls
O sueces shul erestion aof tables, you get o see e lollireing resporsz:
()14
Firne taken: 5.90% secnnds
hives
2. DBriwse the tuble
hives Bhose rahlas:
3. Alering Tubdes
luver ALTER TABLE Sonco REMAME T Katks!
hive ALTER TARLR Katicy ADDCOLTURMNS (ol TN
hiver ALTER TABLE HIYE TABLE ADD 'l-."i']i'.ll‘ﬂ A el INT CORMMERNT 4 cimirmenl;
hive® A17TER TaBLE HIVE TABLE REPLACE COLLMYS ol 2 INT, we il ATRT™CL Fae [N 04
MMES a7 replaczs new cull ) '
4y Dirop Table Statement
i 2
: CDROP TABLE [IF BX151%] :able nauns:
The folliwing query drops a mble vamed empliyee:
hive® DROPTABLE 1F EXISTS employee; _
On successful exeevtion of the query, vew el o see the Felia WG s ge
LB
Tuze tahen: 3.3 sooonds

Rz &

Conclusion @ Thus we have stodizd HIVE DO cornrmands.
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: Experimuent Mo 5
Adni: Sludy ol Hudoop Hive DML commuods e Tnsen, deloe, updane, dar cebiiesal qusries and Toin-inner
Al ouler. '

What is Hive

Apache Hrwee 35 a Dhta warchouse systean which = sl w0 work on Hadoop, 1 is vsed 0 quarying and
managing large datasets residiog o disteibuted siorage. Befire hecoming a apen sonrce g:cjsct al ,‘5.|_|.;'|.-._]1|:
Hudoop, Hive was origloated n Facehieah, W provides s mcchanism o prajact sioctwe onlo the date in
Hadoop il ke query that dats using a SOL- e leupuoge callsd TTeeC] PHOLL

THive s used hecanac the tables in Flive are similas o tahles in g e liomal database, 1y Yol ase facsilior witk

RO, u' s a cakewalk. Many users can sinulaneowsly query the daka using Hive QL

YWhat iz HOLY

Iive delines o simple 300 Jike quers languepe W yuenyng and manggize lacee datasets collsl THive-01,
HOL 1 s easw ta use if vou'ne familiar with SO0, Languaze. Hive allows prowurmens who are Tmiliar
wilh the lamanage o weite the coston MapRedoee framewerk to perfor moes sophistceled wnalysis.

L.ses of Ives

L. e Apache Hive disoiboated siorwpm.

2o Hive provides fools (o aneble easy data exvzettranstormeload (ETL:

ol proveides the strvetore oo g variels of duls formes, :

o, By onsmg Hive, we can aceess liles slersd in Hadaop iarsibutad File Svastemn F1IIDTS b= used 1o -;_|_:|_'|":.-i|1_i_'_
st managitg lge datsels residmg mior in ather data stamge svskans such an Apache Tk

Lirmitatioms of Hive:

w Hwe e pel designed e Cnling transaction processiog lﬁ'] TP 0L 5 enly ased S the Online Analytizal

Clrocessing.

* Hive suppects overwriting ar apprehending data, bor ot opdales amd deielss.
= 12 Live, sub queries are net s pported. -
YWhy Hive is nsed inspite of Pig?
Tl follwing are the redsons why v is used in spite of Mg s evailobility:
o Hive QL s adeclaraive lengage line SQL, TigLacin s 2 Guta Tew lanpmae.

o [Mgradala-Tow languags and anvivenment Tor explocing very large ibilusels .

o [live: adisiribuied dem warchonse
Compoments of Hive:
Mivirstn ;
Hive slires the schema of the Hive tables inoa ITive Melesore. Metazior iz osed w0 hald all e milvometan
ubsirul the tehles and parizions that are in the warchonse, By defeolt, e metestore is run in the sames poocess
s e Hive sorvice and the deloch Messtore i3 DorBy Database.
Sl ke :
ssatializer, Deserializer mives instrietions fo Dive o how W process & recand

. Brabs Manipulation Laososse (IO 1

IR statemants ace used wo retmeve, srorg, modifv, delede, serl and upidote data m the datpbase
1. AL
Syuta

.lHll | ar H-'{ﬁ'-]:rﬂl.l
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LLAOADY it <1030 AL Inpath <Fle pathz fnte talile [tallename)
“The Load aperation s wsed v maove the dita iato coresponding [Tive 1uile. 11 e kryword loeal 14 specifizd,
then i e Jogd comomanl will zive e lecal Mle syseeen pats T the & kewword o s ool specified wz hive
rovnge the HDES paty of the file
1. INSERT .. VALUES Statement
Tae INEERT .. WALUES statement 35 revised 10 sopport acdin gonltple values moo bl eolowns Cirect 1y
Cuar SO starements. A valid TNSERT . VALUTS statement must provide values tor cach coluon o e

Lebele, Tloveever, tesis mny assizn null 1--H|I1’“':'- o spdumnng e owhieh they Qoo oot want o assign 4 valie. Tn
addivin, e PARTITION clase mest be jacmded in the (360
-':}ut:u. . '

INSERT INTEHTARLE tablename [PARTUITON (pasteall =val i, pavicall=vald ] VALUES vames row |.
valuss me .|

Lu g semtax, valies_pon iz tvaloe [ovalue | and sdece value i eithar NULL o any K00, literal,

Toe following sxample SQL slulements damonstrale several naage vaciations of this sl

CREATE TABLE students (name YARCHAR 645, nge INT, gpa DECTMALLLSD) CLUSTERED #Y fag
THTO 2 BUCKETS STORTDY A% O ;

INSERT INTOTABLE students VALUES (el Tlimigens’, 33, 1253, Vharney meahls’, 32,230

CHRAITH TABLE paceviews (userd WMARCTHARAY Lok STRING, fmom STRING PARTITIONED HY
tebatestamy STRINGD CLUSTERED TY (userit ) INTO 256 DUCKIOS S TORED AS ORC,

INSERT IN T8 TABLE pageviews PARTITION (ditesiump = 2014 09 2375 Y, ’-J LIS framith | 'metlcon’,
spurlsaom T, (idoe!, mailoom', nall);

[NAERT IMTO - TADLE  pagoviews PARTITION idarestamp: VALULE Utiolasba', sporsaon’
Tmandoeon, 200400230, Dtlne! Tiance.gum', nul, 2014 0821
3. TIPDATE Statement
Lse e UPDATE statement o modify data dleady writen o dpache ive. Crepenlivy on the condition
speciled oo the opricoal WITCRE clavss, ao UPDATE ster e iy wlfect every mom in g table. You mosl
have hath roe SELECT anl UPRATE privileces @ use chis stae el
St ; i
LPDATE tabilesrarre ST calumn = vihee |, ealumtn = vlee ] TWHERR o xpiesiion]:
The UPDATE sratemznt s the Todlevssing Timitalione:
- = | loeexpressiog wthe WHERR elavsz mwst be an sxoreszian sopoerled by o Hive SFLFECT clause.
o Fariition and bucket columns cannot e apdoed.
= Luery vesteozalion s avsomatizally disubled for LEDATE stanseens, Hesovor, odaed tahles cun
still L quensed using vectarizalion.
e Subyuerics are ner aflewed on e Aight sice of the SCT slatemien.
The olluwing exavple damonstzules he coreect nsage of this slatement
LPDATL students SET pans — null WHERF ang <— L6,

4. DELETE $Stalemen)
Ulse the DELETE stetement ue delete data alieady wrilen i Anacé Hive
Swnta
DLLE T FROM tablename [WHER F exprossion
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Thie DELTTY statament. has the follewing Lmiation: query vecrorization is aattuatically dizabled Tor the
LELETE wperation. Iowever, tables with deleled data can still he gueried using vretarizalim,

The: "r'ﬂilL“\-'ir!g exaimple demanstrales the correct usige o this statemant:

PDELETE PR stidents WHERE pa 4= 110,

IOVE JiMN

Lets see bwo tablas Tmployee nd LmplesresDeparrment thu sro 2oins o be aovingd.

Emzlayen Cimployae Departmeant
_._EMP IE Er g Mamm . A dbass Eriga n::- Daparton )
1 Towe LF_ S 1- I
2] “rar L ;o 51
i . I n 3 . Ing
4 ey Ta g Adi-ir |
CTnmer joins

meet * fom emolovee juin smplovesdepanment QM wemployee empid=crmplovesdepurtment cupTd)
Lelt suter joins .
Select comold. empMame. denaniment fiem smploves & Lell UG join emoyeeds putinent el ange emnll
zed empldi
Might uuier joins
sclect e enpld, cmpNose, depatinent from eenployee o Right auler jain emploveecepartiienl el onjeempl
=cd ewnplily; .

Full outer joins

scleet ewmmpld, cinpMume, department fromn empinyee e FULL CLITE ) [ emplayesdeparieen: ed ouleenpl

Cd=edemphiy;

Ceomeclusion: Thus we bave stodied HIVE DML commands.

—— .. L _. e — :  — E‘ | — h — o ".E- | em—
ETH1 &, LA haTs o

Pape [0
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Experiment Mo -6

Adimz Werking with opecitors i Pig- FORFACLL ASSCRT. FILTER, GROUP. ORDTR BY, DISTINCT,
IO, LIMEL, SAMPE. SPLIT, FLATIHN,

Pig [programming tod):

Apache Fig iz & high level plalirm for creating peogeams tial run on Anache Hadoop, The Teraags T his
platfaim s called Pip Latin Pig can excontz s Hadoop jobe in Mapledoee: Apachie Ter, or Apsche Spack
Piz batin absleacts the programming feom ke Tave MapRoduce idiom into o meteien which makes
Mapieduee oropmmmming high lewe?, siiler w that o0 SO0, for ROE RSy Fig Tam eon e excended asing
Loaer Ietied Functions (U1 which the user can swrite in Java. Pstbeon, Tavesorpr, Bube oo Govovy an
thzn call dusctly frem the ngraas,

ITisLory:

|Preveloperis |ﬂ:'.d-‘-'h":' Suftware Foundaton, Yob Resoureh ) T
.||I|1iT‘ﬁJu:l|:aﬁe 'H::p‘é'-ml::r L1, 2008: 8 years ago

IHL'Ihln reloase RETRTEY. Junc 8, EUL'&:.E — Agn == :

Diovelapimient slulus |.-=-.:['|1.': 3

Ciperating syaten ilh‘I‘icmxraﬁ Windows, 08 X, Tinux I
fhpe - ||I'.I.~+l'r-a analvtics :

Lavense ||.-'5'L1:un.'hu Lacense 5.0 . . )

i"-"r"t'l'.*:-.j'.-: |I|:-igi|.‘-;‘.uht'-m_|:_ B s

Fig vs S0 o

In comperzom o 801, Dia
I Laes lazy evaloetion (o progremoting angusge heory, vy sveluation, or call-beoreed iz an

cvaluation stategy which delays the evaluation of an cxpression wotl its vulue 5 necded,

Uses extrasl. transtonm, load (ETLY,

L il e siore dats at ey point during o nipzline,

Peclares execulion plans, .

5o Soopars pipeling splits, thus allowing wordlows w proceed along DAGH In mathématics and
vt setened, § diectsd aeyche graph is a tinie dheced groph s no divectad cecles) fasieed
of strictly saquential pipelines:.

Relational Operators

1. ASSERT . -

Asgart A condilion v the daty, .

Svnlux

ASEERT alles BY expres<wnn |, messags]:

Terms

S

alias The e of the relatn,

| S O i i | S i i i i
EJT AUk Teran

A coes |-




A i

o p—
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- 8Y Reguimed Leywand.

CEPrESeon A beolean expresaon.

et s Ko

Usage

megsige when azsertion tails.

Urer dssort o enance o condition i hme an ¥ dotue Procassme fails o v of the records soilee e

cortiditiom
Faamplos

Suppose we buree relation A
AT LOADY Jata’ AN (alkwlal inta2n

DD A
(1,23
w21
(8240
432
725

i

Miva, v can

wssert that alt eolimn i your data 4 3, il if erliaeeoe

ASSERT A hy all = 0, a0 shoukl he arealer ihan 0
X FOREACH

Ciencadles ard canshormations hased an vilomins of daza,

Synlax

alias = PORE:

AT Block | pesied_block |

Terms

-

talias ]l'r:u_' e el nelation forier bag, ) !
FOREACLL.. {"I-.ht.]la‘a.TJ- block used with a relacian (outer bagy. Tlse this svnlex:

block wling = FORFEACI alins GENDRATE eRprssiad (AR schoma? [erpression (A% achema], . |: J
Nested FOREACH. .GENERATE hlock used with o inner g The this sy '
aliaz = FORIACH nested alias ]

aligs = Inested op | nosmol expis Lalios = dnestied op nested expl: )
' GEMLRA TE cxpression [AS sehomal [expression [4% 5 J:-:ma]: o] i

fested_black] 1 l
B e
e nasled block i coclosed in cpening and lesizg brackess . 1 i
The GENERATE kevwonl must be the 851 sbaement within the aested Block. ;
Maveny ars WOT alllowed inzide o nested ok, i

CHpression | An exoression,

fesied_alips

The name uf the jnner beg, E i

nestad vp

Allowd aperations are CROSE, DTS TNCT, T TER, FOREACTL LIMIT. and ORDTY By

Popp
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Mabe FORBACIT statemenrs ean be gested b L levals anly, FORTACT stitaments tas e
nested to e o more fevels will reanlt i o gramrmsr cemo, .
Vol ean alse perlietm projections witlin the nesed Black

Ineared_exp | Any arhitary, snpporied X TR I

A% | B '

A schamausiig the AS sevwend I e FLATTEY apergtor is vaed. encloss the scfizma i
gzl marenthesas.
v Iihe FLATTRN aperatos 25 met nsed, dov't cnelese the schema i parerthesss.

[5uge .
Use the POREACH,  GENERA TR onerarion ta work with calmirs atdata (G0vew wenl b wars witl fuples
or Torws of data, vss e FILTER oporatiang
TOEEACH . GENERATE works weitl ralatioons (euler wrss oz well as e Fiaiss:
IT A is A relatiou jouler ke, 8 FOREACIT staement conld Loak like 1.
A o=FPOREACIT A GENERATE £1;
It A ds o aoner Bagr, g FOREACTT slulemner s conlg lecls Lks this.
X -TOREACH B!
S=FILTER A BY 'sva”
GERERATE COUNT (5500

Exmmple: Frojeetion

In s example e astensk (7 is nsed o project all fizlds from elation & 1 telation X, Belation A and X
are idestizal.

A =F0OREACH & GENERATE =: ; ®

LAIF X

i1.2.3)

=2 13

(524

3.0

(7.2.5]

ey

© I this exaiple two Gebls Trom relation A are sogected te toon reliton 5.

X =TFORCACH A GENERATE al, v 2;

DEMI X;
(1.7
(4.2
(&30
(d, 3

-"I| ."l._
(1,2

G — T —n, i e ST e, e R T e e e :
|0, DALOE Rarac [ E
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3, FILTER
Seloers foples From o peluion bassd v some condiien

SFntax
alias - BEUTER alins BY expresaiong

Tern
alias l [e nawme of e !a[im:.i
F}'I' Required koywong. 1
Ie.x[m.':a'sjn.l A binlean er-.pn:miicm—.J
Lsape

Use the FILTER aperator to wark with tuples e roves of data (5 vou want to work with columng of data, wse
the FORCACH., GENER A'TE aperatimi

FILTER 15 I:!':ln"l'!]]]l..lrll'g-' Ifif‘:lj [ F.i::l\'_',l:ll ”'I.:‘: ':.I-\.'I.l.ﬂ. |_hu| MO Wl i, -"l-‘-"r"l-:lf'.'ht-'l_':-'.. bin filtar ol remiese Lhe o
s want

Framples
Supposc'we hove relation A,

A= LOAD dua' AB (al antaZincad -

DUMP A;
[ Py
b2 00

{8, 3.4
433
7,25
[543

Tn this cxample the conditiim states e 1F 2he thing vield eguals 3, then include rhe teale wiilk elation %,
A-TTLIHR A DY 73 == 3;

LI 3

Tt this excazsple the condilion states that i the #aa Held euels & or iFthe s2moof Aelds £2 cml 14 i ot
grearer than Mt tield, then inclode (e wpis wlaion X,
X =FILTDR & BY (11 == 8] OR (NO 0483 = 01

IR X

421

(&, 3,0

[7.2.5) :

R e T —— T —TE
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4. ISTINCT

Eennoves daplical: tuples in & relacion.

Swmtax : .

aliaz = DISTIMCT afuws [PARTITION BY owtiiomer] [PARALLEL

Terms

B H The wame al the relation,

R N | = B i o o
LARTITION  f Use Ui fealure t specify the Hadoop Pacdtitioner, The partitioner coremsls the
BY pactitosier | paclitening of the kewy ot the inermed ae wop-outouls.

PARALLEL n | nercase the paallelizm of 2 job by specilyinge the mumber of redoes tasks, o

Lsage

Lae the DISTIMNCT eperater o teave duplivale ples s eetstioon, 125 TING T dess el oveserve U
amgrinal order of the conrents (to elimivate duphoales, Fig mast tirst zoer e daw, You casiol wes

IS TINCT an 4 subsat of lields: o do Uiis, use FORFACH and a nested Dlock o liest ~elect the fields and
then apply DS TENCT (aee Taample: Bested Block!.

Fyample

Suppesse we have welation A

A= LA daa’ A5 alintaZ:smeedon;

DLUMP A,
[EE I
1523
(4,
L
1,31

L WY

i
3
3

A
oA

R e
K

I thig examole all duplicale iuples we remosed
W =DISTINGT A

DLE X
(L.2.3%
43 . -
(2,543

A GROM P

Cimoupes The dala i one or mere refations.

Svnlas

altas = CIROU alias | ALL | BY expression ] Lalins ALL | BY sxpression . ] TUSITNG welleoled’ | meree |
[PARTITHMY BY paclilicoer] [PARaLLE.T);

Terms
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Tl e .
i The names af aveliation.
) Tou ean COGROUT up o hut v more than 127 relations sl s tims,
Keywrand. Lae ALL A you want all toples o go we v single gronp; foe examole, when
ALL daing agereasles avrits enlire -larians.
B=0GROUE A ALL;
l'ay Revword, Use this elavss to grovp the relalion by Reld. wple or expressian .

B PR ion

(B A

B=GROLUE A BY 1:

Ao luple expression, This is the geoup key or ke Reld, 1T the rean b of flie tools sxpression
th o mAngrle Peled, the by will be Gig valoe of the fmsd Ficld rarhes than 4 toole with ene J
felid. Vo promp ns'ng ciallpls keys. enclose the kv in paentlisses:

B = GROUT A BY They 1 kev2);

Kevwand

colleered”

e e eollectad” clanse will the GROLE eporation fwarks with ore relation onlv),
The: fallewing conditions apply:

= The loader rmustimplement the (CollectableLosaler | verfaes,

e Dt mrzat bz serted on e group hey.
T seour dats and loaders satisly these conditions, nse the “colectml' dlanse to pefarm an
nplimized vession of GROUP, the opavation will axecuie on the map 3de ad avoid

i manning e meduce phise,

TCras

s the crae” clange willy e COMGREO P cerration earks with o or more relaciarss
ozl
The lullowmyr conditions aoply:
e MNeratheraperatione can be dore berseen the LOAD wnd COGROIUP statoments.
= Dhate must be sonted on loe COGROUT ey for all whles inascending (A50)
arder, '
= Mulls A considered smaller thar evemyhing, I dita conaias nell kovs, they
shanld occur befome anvthing else. '
= Lett-mnost buauler muzst implemest e D Colletablal aades | iaes G as well s
| OndereillamdFune | interfice.
v Allather lnaders must unplement Telesasleload Foas
= Type imfomsation st be provddes in the sehecia For all B loaders

I varur et and loaders sadely these conditions, the rmene” clanss o perfein m
aprimized version ol COGROUPR; the oversien will esconte an the map sile amd weol |

tnning the reduce phass, i
FARTETION BY 1 Tse this feanies e zpecily the Thdoop Patitionar, The partivomer contrals the !
partitianer I[::lTI1'I‘-|:lI1i1'|_§: of tha kevs ol the miermediae man-outpuls.
! [nceaese the parallelism of 3 jab |..‘.-i= oy i the wamher of red I:.E- Lasks, .
| PARALLEL 1 ! LIS R AR S 5 L ‘
Lisage o
L5 i —— T —_— T i - ——
-.'gfﬁ.;. d = Beica e AL
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T EHROUI cparatar geoups together tuples thar have te saws group ey ikey 1ieldy, The Ley field will be
aorunt it the gromp koy has maore thar ane F20d, otharwise it il bo e same teps as ther of e amop ey
e mesnlt of a GROLUE operatian is a meiation thar includes ane tople per gromn, This mple ceatains —wa
Auleds: ' '

= bhe fml Deld = named "group” fdo oot con s this with the GROCE aperator and = the same epe

ah et oy ke

»  Fhe seoond Nekl tikes the name of the ommmal relaiios snd s oepe b

o The nemes of hath Aeldys are generatsl by e sysiom ag shown i o examnle bolos.
.E?H.llll[lll.'
C Sumpose we have reliion A
A = lownl sludent” A% tmameshorany ageinl apac ol x

.H'I-:H':'H-] Bl A
AT msines charamay wenes inboewes Do)

DR A

Clob 13 400

(LS EL o R

= 7] [ RS NR R

(o, 15,5 8F"

Moowe, aupooge we mioup elton Aoon field "age” foc focaelation B We can vse the DESCRIBE and

LS TR AT operauors o egarmine e stmctore of relabon 1B Refaion T bae e Fehds, Toe Toed Held s
namad “group® and s tvpe int the sams g2y Bold Cage” moee aton AL e secomd field wooeme tat wlier

cerlarian Aognd i fepe bay,
B=GROLIABY A

TIESCRIBE H;
Hidgmeup:int, A fnames chorarriy e v gpas fearid

ILLLISTRATE B,
BN e

| B | srovp: mi | A begd fname: charerray age: nlgpa: Moat
| |18 | {iohe, L8, 400 (Joc, 15, 3.5)) |
| |20 | [EBEL 20, 2.9

DIMP T3:
(TR AL hm, TR Foe, TR, .81
LY My 19,4 81
(20, HEILZ029F1 )
[, ORDER BY

’ — —_ e e e e —— v
I{ E-’!I'ﬂ{:
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Auorls wrelution bused onoone o roes lelds.

by

alips ~ ORDCR alias BY { = |ASC|ESC] | ficld_atias [ASCIIESCH (L Teld alias [ASCDESC] . ]!
MPARALLEL ul,

Terms 3

ulipg The name oF a relatian, '

& | The designator for a wple. . 1
fickd_aliaz A fiesld in the pelaciom. The Deld most h-.;-.-_l sumple oy pe,

ALC _ Sorl U ascending ordor,

ESC. sovl in doescendings onder, -

P."'LR."".LLE[:-J-J. Iui-:m-.ms the paeallelism of & jol: by specifring the nomber of reduze wsky, n.

Usape
Maiter QRDER BY jz NOT stable; if mnltinle records hove the sane ORDER BY kaw, the oeder inwhich
thess records e renonal 5 et datined and s ol gueranliesd o be e sane from coe con o e nexr
lo Pig, relations acz nparcesed
v D0 yvou erder relation A to prodoce elation X (X = QRTIER A BY 2 DESC relaons A ol § sl
contain the same data. '
e [Dwou relneve selation X (DUAIE X0 the data is guacantzad to b in the prder sl spediel
C pdesdending.
o Howseeer, if you further procesy relation X 0% = FITTER X BY 50 > 150 there 4 o suoranles that the
dara will be processed o the arder you coiginally spaciticd (desoending).
Tle cucrency suppects codesing oo felds witlh siople oepes oF By toole degignator 0% Yeu canrod anler en
©Teldy wich compliex tepes or by Sxprossions, B
A= LOAD ‘mydata’ AS (x: int, ¥ mapl|);
N= ORDER A TY s — this 3% allvwed because = i4 o slmple tvpe
NP =0RDER A BY v; - thix 16 nolallowe] becamse v 1w complex epe
H=t1K11KE A BY }'#'1'(:'; - this 15 not allowsed ocawss yFul 15 an cxpeossuen
Examnples
auppess we have relation A,
A =LOAD ‘data’ AS (al:intainta:int);

DR A
(25
2]
(23]
£,5.30
125
(843) |
In this crample redibion A s serted By e Diicd eld, 3 e descendiag avder, Noee chal the onler of Gae thes

fiples ending 3 cin vy,

.i'EIL."iEiIs_. T Earan
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¥ = DRDRR 4 BY 23 DESC:

LLUNP X

i JUHR finmer) )
Perfoaing an vner join of two or mare velitivas bases on commen field valoes.

Symtax

aliaz = JOIM alis DY Jexpression|{'sxpression [, expression | V)6 alisg BY loxpression|es pression |
exprossion L1 L TUSTNG replicated” | 'skewesl | menge’ 'merpe-spars2'| [PARTITION B Y parivienzr|
[PARATELL o)

Terms .
Lts The namas of a elition. B
Iy li_-.-‘:,;' Wl I B
) _ " A Fcld cupression. ) -
b Erumple: ¥ = 10IN A BY fieldn, T TY feléH, © BY “aldC:
.T.IHTNt'i Kewwonl
' 'L'-e,p]il:i_;-l-:' : A ) ﬁCJ'I.DlI.[l-I'I:|J|'i-L'-i:|'."|.| jiims L
skowod [Ta 1ie portorm skewad _iui_-'_; I
ergs’ Ilse 1 _'.'I;:'.'J:;.!J'JII MIETES 00N - -
TRALTEN-S AT - LUse Lo perfomm morgme-2paras joing -

, ITse Uis Coalure 0 spacify the Tladoon Parilioner. The ariticnne cout:ols the
PAXTI N 1Y R e o

; parbiburimg ef the kevs of e ontenmedials mep-sapals,
SrlenseT

e = -t

PARALLEL 2 [owreise the pamallzlism of a job Iy specilyangy e numner af cdoee msks. o

Lsape

Lse the JOIN aperator ie perform an ue:. ecuiio® join of twe ar moes relations Lased on comman e ld
walues. Inner jrins ignore qull keys, s il mukes sense o filter tham oot belore the o,

A sell Joins _
v performn seif joins in B oed the same da maniBple s, oiler differens alloaes, b avinl naming
o fliers, '

o s aaromle Ve sarmes daka s loaded vaice waing aliases A oaul B

gaunt™ A = load moedata’;
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crunl® B — load ‘mydats;

crunls C = jaia A by &, H by S0;

vrunl gxplain O

Example

Suppaze wa have olacieny A wol B

A= LOAD daal’ Al {(alianle2 olad:nt)

I IWF A
{123
(4,2,1:
153,40
4.2.3)
125
R3]

L= LoAD data? AN (hidnLbhZaul;

DLMT B,

(2.4

185,90

i

2.7

2.9

(.t

4.9

1o this example relaiens A and B ae joised by their fins Nekls,
H=IDNABY al,BBY bI;

DL X
(123 15
LT AR
4, 3,3.4.80
{4,714, %
(4,3,4.4,0
(5,318,
(5.4,3.8.9)

W, JOUN (ouler)
Porfimas an outer join of teo colations hased on commen tietd valnes.

Symiax
ahiae = 10N left aling BY lef-ulias-coleme [LEFPRIGHTTFULL] [OUTER |, rghl-ubes I 2ighi alias
‘calumn [1:5TNG replicated ' | skowed [ merge” [PARTITION HY partitioner” (PARAL JE0
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o, ol S . TR N S S O T T e T L ol i,

“Fermes

A
ta s

slns-ceumn

volwreer anc righl-gHas-ciiurmmn.,

Lhe nume of the join anhunn for the correanonding e lation

The nume ol & relatwen, Apnlics thaltas, 5 alies and right a%ias,

Applies w0 e alias

By

Ry

Left auner join.

RiGHT

Wight o join,

FIILL

OUTER

Frell ouater jutn.

(Optenal) Kewwond

L5IMC

: K cywoml

| s oo pectore: eplicoed olos (see RBeplicatzd Tows)

Tenalcaled | ; . ; 3 5k

2 DOoly Jelt auter join s suppecksd Tor replicated joins.
skrads Lizc iex porform skowed joins (222 Skewed Jains],
TRCETHS Llez by prerlorm merge jiving

FAk TN By
partalioner

patticioming of rhe kr:}'::: af the intzrmediate map anfprs

PAarmallELn

LIsz thiz featume o spocity the Hadaop Pactiticners, ae partisianer contials tne

Inerease he parailelizo ol a ol by specidving e uie: of teduee Gl 1

Lizage

Llzz the JOMN operator with the cocespondis keywords e periorn lelL vigh, o Bl eoter s, The
kzwweond OUTER s optioral foc outer oins: e hevviands LT, BRG] cral UL wAll maply B ouler,

Blease moe the following;

* it outer and full suter juins respeesteely ween OLFTER iz amittad, Uae e Latin syvaras slassly adhoes o
the B0, stancdanl.

= Chrrer joins will onby work peovided the relations wlich seed o praduce nells Onthe case of naon-

chabchang keyvsr have schemas.

o Quter juins will ool owerk T bea-waye joins: b porloms S rmili=eeay cwler jein, e will neosd o

o perform il le Deo-wway on e om slulemneTs,

Examples

Izim cnammnle glvomwes o lefl onler jiin,

A= DALY wtxt” A% (nwcharareay, apint;

B o= LOAL Dux? A5 (eharaoay, oncliusaay s
C=J0IN A j’.]_'r S LEFT OUTER, T 5% 50
Thie ewample showes o ludlawler join.

A= LAMAL wx Ak dncchacacey, @:int);

- B= LOALD Doxe' AS D chacmeay, aechaodoray )

C=J0IMA DY $3FULL B BY 3

This esarmples shws o rephicaied lelt oner i,

ﬁ'ﬁhﬁ'!ﬁ:‘.ﬁ:l_ e el e e e . e . e . I-E r?
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A= LEIATY Tlurpe’;

G=1.00A1D uny',

C=JOIN & TY $0LERT, B B 50 USING replicated ;
This cxample shows a skawed Tull outer jon.

A = LOAT sludentah’ gs (nwme, 322, gpal

= LA solertah as (nomme, age, regisiniion, contihulion,
O = 10N A BY name FULL, B BY names USING shewed’,
11k LIMIT

Lunies the nurober of outpul tples.

Srmilax

alins = LIMIT aling n;

Terms

alias | The nerne of a relatian.

The pornher el ourpor ples, sl
o # oomslant (for exampls. 30
o @ scalur uged in an expressian CroT eneoples, :.‘..H'.'.m."l[}jj

n Wote: The expression can consisl of constenls on seakis; il caniot comluin any gabre oo the nps

relitio. .

Mitle: Using o senlur instead of a constant in LINIT automativally disahles most aptimiatians (only

ipuﬁh-bn:fcm farcach i performed.

Lsage :

s e LIVIEY conerstor te limit the number of owgpul oples.

% the specifizd numher ol outper tples is egual e oy exceeds the purber o tples b the ki, Al s
in the relazion an rowmmed.

I the specificd mmber of oupot fuples s l2ss then the sumibzr oftuples i the relallon, (e nooples o
retiened, Theme is no auacantes which o tuples will Be remed, and e tuples That are relarned can shange:
from ons o to e nexl A particular selof toples can be raquesied using e ORDER oparatar followed by
LIsrr.

- Matar The LIMIT operstor allows Flg o aveid processing all lupkes inos relation, 1n mist casss aquery that
ees LIMET will cun mgte effieientis han an ulentical query tha diess ol use LIMIT B i alwiys g gl
icloa b e Lt if o can.

‘Eoxomles

L this exumple e liml s es pressed as o scalac

a = load wixt:

b = aponp g all;

¢ = lorzach b penerate COHN Tiad s sums
il = wder a by SLL

¢ = it d esumd 100

Suppose wehive velation A,

A = TELAL ar' A5 falinnaZinladint;

DIUME A

: o ap S SSSSepe =y o '=-. ==y :_—_' im T = W T
P I's: _:-}-.EL!".I RaATAL RS .:uE
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1237

(4,20

A3

(350

i 7,2.51

PHALE

lin this exXasiple antput 15 lmiled o 3 wplss, Mote thal there b5 ne puareniee whoch thres codes willhe
crpnt,

Xo=LIMIT A 3

PALISAE 2

R

i4,4.49

i7.2.3)
Imi ns.cxgmple the QRITER opergior iz vzed oorder the 2oples cid the LIMTT aperaor 1 csed Lo pul The

rirst thrce miplzs, '

B -0ORDER A BY I DESC, 12 ASC;

I 5 ol
I "3«
‘."‘:.__11|_:
(A

T
A
VLA
1.5.4)

£1,2.3]
¥ =LIMIT B 3

P DITMP X
AR
T B

705

-

11. SAMPLE

selecls a csnilim aample ol data ased on the speeiticd sampls sire
Sy :
SAMILE eling siee,

Terms

whas | Tl rzeenes ol wonelalion.

Samphe sizy, Sither

["size v A conatanl, range B oo | ion examyde, stz L] Tor (0%

| B U aAUEIHE el inoan espressuen
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—

Wote: The cxpeassion can colsist of comstants o scaiers, 1 cammo contain any uluwnng from the bepot

celafinm. ) l

Llsapc :
Usz the SARDLE operator to select w madom dats saaple widh te stared sumple 72, SAMPLE i
provahalislic operatorn Lem I5 no guirantes that e exact sucee ommher o loples vall be ream il For i
|_‘ﬁI.Ti-\';-IJ|:..|1' sample stee each time e operator 15 used,

Example _

Im this szample relutian X will coneain 1& of o dala in telatinn A

A = LOAD data’ AS (fLint it FAciny, '

X o= SAMPLE A DAL

¥ this pxample. o sealar eagression # weed Gt will carmple approximately 100 recasdy fron die npug.

= Joad ‘atxl;

= up A &'l

¢ = loreach b generale COUMTT ) a5 oo

e anmplew B e _riws,

12, - SPLIT

Harlilions a relalon Uits teo i noge 1laneme.

Santax

SILIT alias [MTO alias IF expression, alias [F expression [, alias B exprossion L. At OTTERW ISE]:

Terms
et Tue name ol upelation. |
A Berpuimed Leywsrard,
_I.F --R.:q'_nrc:x{ oo, #
0N Ui AN expresiion,
OTTIERW IS | Opruional keyword, t'l::-':-.i__!?,'l'lﬂlf:ri u defan 't relel iu:
Lsage :

s the SPLLT aperor w patition the seotonts ol w relarion inko Lea ar moers relatiars hased oo seme
exprossion. Dependimy oo the conditions sEiec m the expragsion:
v A Lple ey be assigned t© mene tan 20 selation.
e A fuple ooy oot be assigned o Eny relatien. ;
Example
I Wsis enemple relaiivn A ds apliv o thres rellions, 5, ¥, znl 2.
A& = LOAD ‘dara’ AR (5ot in o Do

UM A

(L2
I:"' :E:':-:I:I
780 .

LT H.E.'-..iE [ o g
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SPLFTA INTO R I T27% [F f2==3, £ IF {f3<a OR [=ay

RTINS
1,233
|.1 1 :T' |Il:"}

LM ¥
450

LM E

1,23 ' :

LR

Fiatten Opevator

he LA TN aperatar looks like a UDT syntwctioelly, bul it s seally o opecator Mal chare s hie

straviuse ol uples and bags inoa way tat o UDT canroc, Flatten o aeses tiples s well os bags. The e is
(e samee, bt the aperation a2d sesult s diffesem foreack beps af strcme.

Bew ples, tlatten substitses e Gelds of @ tuple i place of the wpls, For example, corsider a relaten thar
has a tuple of the Torm {2, (B, o)), e expression GENERATT. 30, Mateni s well eause i tuale to
Reworne fa, b e,

Farr b, toe gimIATen beconss mome comphosied. When s nn nest g bag, we Sraale new luplee, 7w have

a melaticn thac iz made ap of tuples of the S 0000 II-_I and we goply GENERATE Caneni 30, we ool

U owirs raa toples 1boed ond (deel. When v remave a Im-'.e CEpastune Wt bl sormelimes we ganss o omoss

praduet te Daopen. For example, consider = eelation thar has a wple of e Do o, ik Ghei b eommarn by

praduasd by the GROUP aperatur. IT we apply the axpression GENTRATE $0, Maneni®1 fh-~, ol w
will Creste nev ples: ca, k. odare (1, o, 20, '

Adso nuke thal the Patren of empty Lag will resal inocia vaw heiredizeasded, ne 20t is ceneraiel,

oTunl = st empre hag

1

grunt> A = LOAD 'ernpty buge” AS (h :bagl } 1 il]TI'

'tn_u]”‘ B=TOREACIT A GlNBRATE tlattzubl. &

s TP I

arunLe

Nudl Chreralors

'Hﬂscr.-'pr.-'un

Ul.';n::rate_r Svinlol Noles

TR i%

isnatmul s ot oull

Loernples

I s cenmple, walues that ace oot noll we oliamed.
=FILTER A BY 1 15 nol mull:

1"_}',.'11':. Tolle :

The el ooty can be applicd o all datm vepet

' *Ii]ﬁﬁ.ﬂlwﬂ_w; RTINS R S ey 'Ta{_ﬂﬁ
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Sirn Operators
Leseriplinm

. | )
Operater Swmbal || Mutes i |
1 o e
postive = Haz na effecl
pegulivi rezaton) | - Changes the sign of & pasitive o sczotive nunker,

Exanprles
In this RO FI]E'. the JJr_'-J__’_LLL'i-:'m OmC Aty L5 '.:__E;-I:I'iu_-n;j tothe "y winluey.
A =TOAD Jara as (x. ¥, 7

B = FOREACH A GENTRATE -, ¥,
Types Tuble: gepafive [ - ) aperaroyr

bag BTl

! tuple |-c:r"|::-|'

i p erToT
ml mt
Lz plong

flaat PR i '

ilizniinlz dirubie

chararray i Qiror

Pereamay | doohle (as donliled
£

datetiine ST

Liginleger | hiziulsper

begiccunal § bipdeeimal

Comelusivn: Thus we have studizd Pig commands.

; __ = [ NE—
T ; — — —_— e —
I'i':l ! i ) ﬂ.‘ E‘:'..H- H Arad 3 .

Page | 5
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LExperiment No =7
Adm : Sy of Re-declanng variubles, exprossions, funstions wnd cxecwnng 12 serip

12 = ey i

E o2 w progmanmring langnage and sellwurs envwomment for stacstical analysis, pranihws repressntatian aad
menorling. Kowsy creancd by Ress Thaka and Koben CGentloman ar the Universi wral Aucklanc, Yow Fhaland,
anad s currently developed by the B Drevelopment Core 'lzam,

The coe of B g an innerpreted copules inguape which glloss beanching and Jocping b well ws modolar
progremming using fhoctioss. B allows inlegrabion with the procedures seitten i e © C 41, Nel Perhos
or FORTEAN Janzvaze: Zorelliciency.

120 trecly aviilable voder the OGNU Gererz| Poblic |icense, and pre-compiled hivar versions are provided
fow various ooeraling systems Gke Lines, Wincows and Mac. '

1 is fiee soliware distributed under a GNL gtele comy lell and un afficial pert of the GNU proiect called
GhU S . :
Feabnres of B

A Al carlics, Bois @ progoanng enpeagee arc soltea s anviioomen for slatstica IS, @rap s

Crepregaintatiog and reporting. The fallowing arg the imponan: Teelures of B -

«  Hosawell-developed, simple and eMective programmimg kngnage which ncludss conditienals.
lowopes, nser defined racueslve o oz and impot and onepot tacilitize,
» B hayan erfeecive dara basdiog and swomagre Taeilite, :
w1 provides a sule of operlom Tor calonlations on arevs, s, veclons and malrices.
o Roprovides a large. cobwerent amil integeatad sallzction of wols Tor dals analysis
v R oprovides gruphical Taeilines for data amalysis and display siiher darzetly ar rie eompoter o odinling
al e PUpeTs.
Loweal Environmient Setupy : S
T e amee sullwil g s sot o wonr envinonesent for B, ven can fallow the stzps aivern below,
Windows Tnstallation
ran can download the Windows instalzs version of B from R-3.2.2 for Windows (328 end savs 0 ina
lacal directony.
S0 a Wondows maaller Lexed with a name "R-verdon-winaese . Yoo can just donble clicl aznd o he
insleller sccepimg the deranlt sercings. I vour Windows s 32 0i varsian, it insdls e 22-hit version. o i

yourewindows I3 Gelbin, Gien 10 dnstells Soch the 3%-R1 and G2 200 Veczions.

Adres nstalkiion you cun locale the ieon toom e Moz inadmectors soess

CHARAZ Tibinti3E Ghlleuese under the Windowss Program Fllas, Clickizg this wwon brngs up the 101
which iz the B console e do T’ Frogmenming,

B Cormmand Frompd

Ceee o bave B eavicoument selup, them 30 s sasy o gian swons IUeameand prompt by ust ovpivz the
tJH«:ﬂ‘.-I-.g cotmand al veur cemmend promoae = :

¥R

Treis il Tounch [ interprocer and von will sera prompn > whers vow can slan [T WIsUT A ™ s
fnllevies —

mwsren < el Wonld !

: ia . . — o — T e, e e e
AT, AT - i R
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FopeEnl { myString)

[17 "TTelio, Word!”

Hewe Gt sratemnent delines asiving vanable mySiring, where we assign 2 string "Hella, Warld!" aod then
el slaternent print) @ bemg naed toopeine e value siceed in variable v Siing.

R Seript Filis

Diually, you will do your programming by wriling voor progeams u seipl Bles ard then vou execule thise
senpls an wenr conunand prompt with fhe Lelp of B fnemprenes called Rscripl %o lots stat il wrling
[olhwinge code Ina wext Ole valled fear a3 under

W My st program fo B Programoning

aystring < "IIallo, Wirld?”

|_‘.l|'i:l'=: [ Ty ati )
savs the above code noa Hle 1290 and execate ibal Linoes comumand proompl as sven below, Fyen 1 von are
nzing Wondows ot ofler systeal svotes will nomadn same,
b Rsoripl lesl R
Whelt we run the above proacam, it pooduces the Foalowiag resull.
|1} Hello, Wori!” !
Comments
Comnments are like helping teal in vour B prozeam and they are igmorsd by e inteipreter while cxzmriag
Four sl pregram. Single cemment B writeg using £ in the heeinsing ot the stalement o Fallosss
o My ArsLpregram in R Progrumming .
K - Dats Trpes
[ Ganearast i ochze progrunming bmgoazas like C and Jave m R the vaciablss are net decliced o scemes datn
Lype. Tha variabics are arsimed wirh R-Obleces and cthe dara tipe wl e B-ohjeer Bzoomes the duta Py of
A varmhle, Thers are meny tepes of B -objects. The tizquently used ones ane — .
BL R B TH RN
v Lisls
s Matrices

L 4 T

£

o Tactors

o D Hrames
Thee simplzst of Mese objects 75 the vector ohject and there are siv i ppes of hese slomie veetars, alse
termed a5 six clusses of vectors, The other B Oljects ane kuilt upan the aiomic vegor:,
The sanplest ot these ubjeets is the veetor objecl snd there aee 2ix dely ypes of these aloome vectors, alsa
Temned a5 sin classes of veetars, The other B-Objocts ace il wpon the amcmie veciors.

1. L-':I:I_Eli.-:.'-ill

2. Mumeric
Lateaes
Ceuplex

L TR N

Characier

[l

el

m.—m’: T —— e — . S——— e T T
& AL R 1% '
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Y ectors

When vou wanl b Create veclol with more then one elemant, vou should use of) Tunetianshicl weas o
commbing the clemenss mto a veclor.

A Limesades o weatoar

apple <= arodVgreea’, vellow |

arintianple

5 et e olass of e vacior,

|_'.l|'i]'.L':_|.'!|:';:-'- siapple

Whan e gxecule the above vale, i prodoces the fallewing resalk
[L] "red"  "oreen' "yellow”

|| "eraractay”

Lists

A disr is aa eobject which can contain many differean epes of elemwenls nside it ke vectors, Amesions aod
vl anathes st nside i

i Creale a sl

Bt <= Dol 2,5,30, 71,3, 5000

w [zunt e Last.

prin listld

W bion wee cxecute the above code, @ preduses the following resul
Il11]

[1]2:53

il | '
1711

[.1];1_-‘!._‘: ' ; .

[i-5].
Munctiom s Primitiee] s "
Matrices
Aoancis s a two-dimezsional rectan gz lar data et [0 e be coveted usingg @ vestor input fo the matriz
Fonctios.
S Creele 1 malnx,
S =il S RVD 0L DA, niew = 2 onoul = 4 by = TR LR
printild)
Whes we sneculs e above code, it produces the [l iy resul —
[E2 L5

[T 4" gy iy

[P et g

Arraus _ .

Wiliile ctrives are conlimed 1o bere direns®ans, arcaes con be ol any sumber ol dissensime, The amay
Tunclion ahes a cr wivriae which crseres the cecnived wuwber of dunsngion. B e bl ermple we

creats an areay with tws elements which ame 308 maricss cach.

.'Im:'m]-ﬁ'w_ - — S —— e ol
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# CIrenne au amay.

== arspaed greon’, vellow" dim = e04.3.2%

printa;

Whea wi easculs e ebeve code, i produces the Mellowing maul

_—" '
L[ 13

[1.] "preen” wollow” "preen”

[Z] “wallow” "green "vellw”

4. "ereen” Myellivw®™ " orecn"

=1

1 L2 3]
[1.) "wellow” "preen “wollow"
[lj IIET:PI1II II}'E'.I_!RI'IJ'I" EIT(:J::.TI "
L5l Mvellow” "areen" e loee!
Factors

Praciors e e r-objects whicl are creared nsing a vector, 1t stors the veclur alomg wirh the distine viliues

af the elesments in the vector as luhels, The Tabels ane alws vy eharacier imespeerive of whether i i nomeris
o charavier or Hoalean et in the puc vector, They are useful in statisdeal med zline,

Factars ame creatod vsing the faelor)) fonctien, Toe nlevels fonotsmns grview the cowzt ul leve s,

#{Trpule o vechor,

Apple colirs <- ef sreen meen’, velloo ! 'red | ned’, e | presny

w Cireatea factor objcet,
Factor apples <- Mactorfapple_volims)

it Frint the facro.

prmtitacrcr apple)

;_'II'iTlT[::‘_]E‘.-'E.]ﬁZ_ lactar_apple 1

Welten wee execute the abave code, it produces e Tillrwing resuld

IU] gezen proen vellow red red  red  yelluis greer '

Lewels: groen med vellow

W upplying foe alevels funcoon we con kaow the ooniber of disdne vanes

E

Diata Frames

Dt frames are tabulbar data objects. Tnlike g macix in dat frame cash columm ean eoain dilferen modes
alilata, The firel colomm can be numene wivile the secon:l calimo ein he viarEsrer aud ticd column can be
logizal Ias a hst of secters ol equal lenath.

Diata Prames are created using the datateamel | functian,

U et the data frame.

BMI <~ ilaraframel

s I — R ! T T A
T, AT R |

Gl
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it e R T e SR = DR CPRSERST  C — e — . el SR

vepder — o Male", "Male ", Ferale"
heighl = 0152, 171,53, 763
woelalal SR RETR AR

Ape —ed 208,260

-

1
ot RN
“When we exceune tho abave coede, if producess the allswvine resulr —

sender helghtweishs Aee

| Belale 1320 K1 47

2 Male 1715 93 3%

iFemale 1650 78 26

Yariable Assimnenl )

Ahe varianles coan e assigned velies using lelw ard, ryrhoword sl espual soooperamoe, The valoes of the
saciables can b piloted vsing print ) or ealdomcdon. e eat(y fonction cambines owlupls itesrs 1

CONTUIL s prind sl

w Aasianment Lsing exqual opersiorn, ‘

var L = el 120

woAssignetent uiig leltwand operutor,
e 2 el IR

e AsEEwEnl using righiward opemror
G TRULE. D -» ward

nrinig war. 1

cat pvae L s ", v
cat Mvar 2 s, var
cal (Mvan s ", v
Wohen we enecnie the shove code, it produces: the [ellewing resal!
11600125 '

voul s 0123

var 2 s learn

i -
ot Tl

i

e a e

vartig 1

R - Decisivn mahing
I ovonecdes the following types ol decssion mekngs sicements, Chck the rallewong links o check their detall

s, Stalerenl & Deseriplion

| i slalenienl

1 : . o '
A il lzlerrert comyisly of & Hoolzan cxovession tollowed by oae or muere stalements.,

it ..alse starement

il e nient can e Qollowed by an oplionel @ ke sisiemens, sehic sxsenmes when the Bao can

=

gapresatim i falae

T i i 18 o

Trage |
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K- Loops

S "~Iu.| 1 : Loop T}-ur-& Dezeription e
fepEl loan :

1 Execules a saquence of swtemens cliple imaes and abbaeviales the eode that oaciees the oo
valiable.

witilz loop

i [Hepeats o slalement or gioup ol slalerments white a civen conditian i true. T iests fae condilion
| hetore execuling the loap body,

! [or Lri .

I3 {4

Lie o while statement, exoopt that il lests the mnu:ﬂ:-u al the cnd of rl1=~ lu-_||.l il

Loop Control Staiements

Locp control statements chiunge exeention from i nommal 2e0uence. When exeestion leaves o scape, all
AlroeaLe abjocts thar were created in that seope wre destioyed, :

B suppnorts the follo e cornme! gratements, Click the follow ine Tinks o ¢ h.:u:L thei: J#I il.

‘3-r,['~.|:|-. Corilrnl F-l.:-llx-'mmu & I.'ll_-. criptinm |
(breal stwement - |
I Tezminutes the loop stalement and teansiems eseontion © e siulemmen: musedinte s Tollewing the '
Trawspe, ' |
; Mexl slulzment 1
IL AT mexl wiatement sinulatey rve Bebeovior of B :.'-.'i.'_l[l_. 1.
E- l"um'llm'.'; P ;

A fnetion is 4 set of statements organized tasther o partorm o spectlie sk, R bias o ferge mumber of in-
bl fonclions and the user can crcate thedr own functions.
Function Definilion
An R fuactiun is created By using the keyward funclion. The basic svatas of an B Sinetion definiten is a3
fillaws
fonetion _narne <- fonctioniarg_ |, sre 20 3]
Fumerican oy
Fometion Components
The d ittaren? purts of 8 Sasetion are -
¢  Tunction Mame  This 3 the actual mame of the fonction, 10 is srored i B envirnnment ag an abjecl
with this iarre,
© Argmments — Anargunent i e placehokler. When ¢ fncticn B invithed, vou pass a valus b the
argument. Aranmanls are optionz] thal i, a focten may contads aa argumnls. Ao renmeants can
v defanlt valuss,
»  Function Body — The function bode containg & collection of sterements th delfires what the
flactaon daes,

-!IIE1E]'EJ':'.L”|!.'-..'IT.'.H T
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o Metin ¥alve — P eotuen value of a Gioctich iz the brstexpeession i the fonctioon Bedy e be

c L.
1 has muny in-huwill fometions wiaeh 2o be rJi-rm:TI_‘.-' cille i the proceam withaut detining o=om feae, We
vty s crees andd wse owr awen BezeBons refered g mser delined S unclions.
Built-in Fonction _
aimple sxamples ol n-buill funchions gee seqol, meandl, max)), sumx) and pasted, ok, They ae dicsery
called Ty uger woittan prozrams '
o Credte drseguence oF Luoombers from 22 0 24
orintiaei22.4=n

& bind mean of rombors frm 23w 82

print{meani 23 s3]

# Bl s ol nembers bl e G,

printlumi4 7GR L
Wb we exccnie the ahive code, il produces Che Gidllewing mesul!
[T 42 43 2153 A0 47 2 39 A0 41 42 43 34

[1]33.2
[1] 1526
Liser-definesd Foneion

W ven creale wser-leline] Fencions i B They are speailic woowhal wouser wanls cod anee Sreaced they can
U gy [0 the hoile-in fumerions, Below is arn cxEmpEs af b o fumerem s cresteed sl sl

"o Crestte @ leacton B prand sduanes of numbert o SecLenss, '

v fumction <= Deetion e |

Jtorfioin 1

b -2

L3

“print(l]

1

1
|
Calling a Funstion
4 Coreate & Teaction L prmt sguares of mwnbers 1 §ec cence,
pow fometion <- tuaciion(z) § ;

lownte 1t

b -2 ; :

privrik] .

W Call e Cuection new thnctan supplving G as an argnmment.,
ew Suredon g

Y flon wo crgeitoe the: above code, i prodoces the nllewing ezl
£l 1

(1=

T T A —— e S ——.
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I1] 36
L & ullmg a Funetion withoot an Argament
# Creale ¢ ction withgyt an HTELLERL,
new funciiom < funsifong ¢

forim 151

- [PLULL ™)

!

A Cal' the foaction withoul supphring an ATEminznl.
news i cisn )
Wihen we excoute the shove code, 1) Fraduces the Sllawing result
[ ; ;
|14 '
J11G9
1] 16
[1] 23
Calling & Fonction with Argnment Values ithy pasition and by name)
PR argements 1o o funcrion cell can be supphicd i e sume sequence 25 delined in the finetor ol [Eesv cam
he spplied it g difTerens sequence but azsignzd 10 the namzs of the ATELE LS.
' Lredte w Dmetion with argunents,
newsTunclen < funchenia, b, |
remtlf < a % h+o o
prinmiesull )

M Call the Ponerion by position ol arguments,
new tincinmi3 310

# {3l the fetion hy naces ol te argoments,

news tunclionda = 11, h=3.¢c = 3

When we exccule the above code, it prodices The Frllewings resuit

[1] 26

[1] =8

Calling o Function with Deluult Arpument

We can define the value of the areuments o the fuacaen d. stiitzen and call the foaction witheul supoly o
ity rziment k gen the defaull resolt. Buewe can also cal] such fonstions for supplying sew vaies of ihe
arEnent and aet non dafaull rosolt,

7 Creale o funclion with arrumenrs.

new fincton < foncdonia =2 h=g) !

T e TEg AT = T el X
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_— e ST CESL . — S T . el T R il oephll Tl

result <og Tl
arinticEn i)

w8 il the fonction withoul giving any argiimesn.

news functian?

f Call the funclion with giving rew valies of s arcaroent.

A Tanc o5
CWhon wee pweewte the above code, 1t prodocess -he fallosdng pesull

1. T4

[1] &

-

h

Conctusion: Tlus we have stushiod ®-declaring varialles, expressens, fnctions aud executing B sorin.
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Experiment no -8

; *Lm'r Working with R data sets. create, read, write.
{}le'vil..u

Hrn; we il learn o create remd data from s R ’rl]ne and riven write dila inle u sy file. fhn: e shasld me
presert in varenl working direciory sa thar B cun read 11 O commsa e can alsn sor awr oney dimectory
veacd Files Trony e, '

Getting and Seiting the W orking .Dlrur'ttrr_}

© Y A cheek which dirsctory the B worspace iy Prlng fe tsinge the pelwd -

furction. v G AN a5 sR 8 new win hing divectory 12aL0 vetwed
Minstion.
& Gl omd print elerent working directiny.

. pmnhesiwe 1

" ST cutent warking diroetaly.
sebwd("wobicon: )

W Gict gl pront curene sworking direetosy.

prine oelad v '
When we snecule tite above code, it produces the fallowing eeszl —

LT "eeohipemd 4410861 24 20100

[ 1] "feehdoom®

This reanit depands om wour 0% and FOULLWITent dimectony where you s workina,

Credting i Lupo asl TSV ile

The cav flc iz a text file in which the values in the cofumns wre = soparaled by a 'n:-f:'_.':-d. | ot comsicler thi
flloweinnr dati proscat in e file nanied impul.esy, =

Yol cuit crzale this file nslngs widows aolenad by SHpFing and Bt g this dera, Suve the ke ug B sy

S sigr e save As Al filess s

aption in notepad.

wlrame salaor st d are,idept
LRIck, A3 200 2-01-m AT

2. Dan,3 LEZENIA-00-23, Ciperations

M hells SN2 A0 50T

4 Rwan, 7220140511 [ 1R o
Lhare 843,25, 201 5-00. 27 Finaoe
6, Mma, 57820730571 IT
S mou 632,820 3-07-30,Operations
80w Y22 320004, 044 | W Hirance
Reafing u CSY File
Folowing (s wuimple cxample of read.oss
Tunztian w read w CSY 1ile availabls in agrcureent warking divectory —

DAt e rend cav [ Minpuesyt

printicana)

m Eﬂ:m mw.-u-T- ai.:.l%
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Witen we exevule the ahave code, it produces the fellowing result
Vil namz, sulary, stan_date,  dept

T Risk g3 300 Z002-0- I'T

2 1han E15E0 Z0I50M-25 Operations .

A Michelle L1000 2004-01-15 T

A Ewan o TIHOD O 2004.05-10 HE .

a0 MA (zawy B323 0 2015-03-27  FHinarce

i 6 Nima S7800 2013.0521  1r

S0 mimen G3ZE0D 2003-07-50  Opeorstioos

8 & Guro 2230 2024 17 Fuocs

“anualyzing the CsY File

v defunl e reasd.esy

function gives the ouroes as a dats rame, This can he cazily checked aw lollows. Also we can chagle the

aumher ot columns and o,

data < ead caviMinpulesyt)

i P
I

printisAan rraeld i
prnlhnoalidata]
Trintnreeeidata}
When wee szt i alove eade, L produces the i lowing reanit
[1]TEY K
[1]-=
e | |
Cce we rzad dute dnoo daty freme, we can apply all G fungiens applicable w data frames as sxnlainel in
subseuent socrion,
1. Gl the maximmmn salors -
o Crene o duta frami.,

date <- seutlose{Minpurese’ .

it Cet the e suliry frorn dats frame,
mul - rnucdatahsalary )
printfaul; '
Wl we exeenie e above code, o produces the Gilhewing result —
AN Rk
2. Ger the detadls of the person with max salary
Woroan fatch ows meeting speciliv Nlier erdersy similar mog SOL wheoe clanze,
FCrenle o duta frame,
ate <= remlesv"inpur o™}

W Get he mas salery Troon date e,

spl 4eommuailelathsalory )

® Laer the: porsan detedl having max salacy,

fET e TS R T TR - - e — il ]
PVl B o 6 o Mo o
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relvil <- suhszidata, slary == maARswlary

TNt vl

wWien we eeenle the gbove vode, Il produces the th vwinge resnit
wl  mame sulury starl dare dent

3 ONA Gary 81323 2005 0327 Hinagee
A Gt ull the people working in IT department

# Crente a data rame,

dalu «- readcaviMinpuose"

ratwal <- subzerd dals, dept —= 11
printiretval i
Wihen we egeculs he abovs cade, it prodoees the Lllowing resul =
ol mAmE  salary star_date dept
oo Raele 6733 202 01-m T
3 4 Miche!!s 61D 2004-i1-15 1T
Ok Mina  STEL 20130521 T
4. Ciel the persons in I'T department whose sulary §s ereaber than 4
o Create o dals frege.
ita < pewlosvyiwpulosy™

N <= subsetidaly, sulary > G0 & depl== 1T"

[ in o

Wlen we sxccule e gbove code, 0L priviness the following resufr
Wl name salary  slart_dale depr '

I 1 Risk 6233 2012-001-001 IT

33 Michelle 110 2004 01-15 1T
3. Get the people who joined on or after 2004

# Creals a dota frame,

data <- pead tse ! inpunose]

el - suhsanidals, s Dutelstart dute) > ag Dhale "014-01-01 "1

prinfizetvl ) '

Wlien we cxecule the abave code. if produces the fallewing result -
i ogame salary stact dule depl

03 Michelle 11,00 2044 11-[5 I'r

404 Ryan 2000 2000-05.11 HR

S0 NA Gary #4325 2015-03-77 Finunee
& B Gumuw 722350 2014-06-17 Finuncz
Writiney into a CSV File

Roean crente sy e form exisling data frarme. The write.cs v

function i nsed w erestz the coy file. This fils pets eriied n the worloang dicsotory.

w Creule a data e,
dara <- read.csv Input.ose™

it

Data Analytics Lak Pzl
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e S . [T e SR . S - ¢ R e . R, T S . o - S " S—

Toivs | <- subscticdata, as Datedslarl duied = 0z are!" 2004 0L 007

# Wme flierod data inta a new [ile.
wrile . cswirstval, tournenesy'
neiwlala - e osv Moot put e sy

orim el

LN,

When wa exeeure the abave code, o poeducess tie Tollewing resull —

X il namne aalary  srart_datz dept

2 5 Micheidk 1108 20740015 [T
2 4 Byan 7290 2004-03-I1 TIK
oA oy Bd2 25 A015-03-27  Tinance
Wb Gum o T22A0 ZDILD6-1T Fingnes

Ll
TR L9

i

Hece the: solooun & cewees Trom the data sel newper, Thig can be drapoed vaing addiniene! paraneiers while

werlhing Ui Cile.
i Coresatles o wlula Mrare.
dlata - peadose | npulosy”)

relval - subset{cara, as Datedasat_dats) > s Ded2014-01-00" 9

o Worire =lbered dats into a cews file.

wrleesyirebeal "ourpuress®, ow, gane: = FALSE) -

STEWWCLELE e TOECLLTN YL "l:'li:"I'|11T.l.‘.$'-.-"':'

privsesalatag

When we uxconie the ahave coda, I preduces the folinwing resall -

Kl omame sabacy stact dete Jeod
T3 Michelle 6l1LOO 2004-11-15 Tr
24 Reswn 72000 2014 0511 IR
F00MA Gray Bd3,25 20130327 Tinaoce

4% G TR0 Z01=06-17 Fiance

Comelusion: Thus v huve stodizd and opiamenred T cata ssis

T
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- Experciment No; 9

Adme Maripulating and proczssing dus in R- rLery il.-:tr_ datazets. sorling dara, pulling dats nnd shane,
tnrrr d i Vsing malricss managing data pelug dat frares
Overview
I povidules a different way oot (e date Sither in wicending of descending ord e Date-aralvars, and Tl
rolemtists nse order], som) and packages ik dpler Lo sort dats depandin upor the steoclure of the ohtaine]
Alta .
wrdedi can soel veclur, matic, and also a datatiame zan be sorled i ascending wid deseending erder with s
Liela, which iz showsen e the Mmal section wf Lbis rmtorial,
Syntax of order)
The synlax of ardee() I shiswn halaw:
ordenx, docregsing — TRUE ar BALSE, nelast = TRULE or PLASE, method — oo, "shell". "cuik’,
"rain ] ' :
The srgnment ebeve moorden’? states thar
aata-framss, malnoes, or vasiory

o decreaving: boolean value; THUE then son in‘descznding wrder ar FALST then sarm o TN AN {3

ordar
= mklasts boelean valve; TRUT then NA indices are put at st or FLASE THEN YA indices are P
first,

» methodl: soring method o be used,
Order?) in B
Lats-oek ol wn example of erderd) in action.
Ll the code conraing variahle =, which inelucdes a vectar with a fist af numbers b ol e ordersd
aceording o it mdex by using ordary), '
¥ =g4,12,6,7.2.0.5) : «
erdeTy
The shave code grves the ollowing cotpot: - :
5173441
Lee e r:-r-:!.-zj['l will neert the siven numbers goeording o s index i the rsccnding onder, Since punber 2 s
the smaliest, which has an imlex as five and numbar 4 is index |, and sicnilariy. the procais mves forwacd in
Lt sarne patiecn.
Y=o 1267205
" ¥lordely i
The abave cede gives the followm cogar:
21567412
Here the indexmy of arder is done where the zeiual valies pre prineed in the tscending coder. The veluss ae
orfzned acourding o the Index using ardes) then affer each valus soo=sz00 s v [smie walnz].
Sorling vector using diffevent paramuters in order) :
Lt loarh ut e example where the datasen contain e value g srmbel NACYo aviilable.
order{x.ralas =TT
o2 A |- NAGE D53
orderiaralas = TR

i . ROOE Al |-':|:a|-_ I
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Ao glove sude gives che following Tl
F2T3MNIES76
I_I:m the e} will also aot the given sl oot ambers Acconling o s wadex i he azecendunzr vrcders
Since NA s preszot. its indew will he placed Just whers 6ol be placed T hecause of nalast="TR LE.
orderix nalasi=FATSE)
orden s lusi=Hal 5H;
The uboree Sinte gives e fullowing curpor
EELXITRING EQT
Here the orden; will alse son e given st of nubers according te it imdex o the azoznding ander,
sines MA iz presenl ' indes, whicl i G wall be placed First bevause of ne lsr=EALSL
avder{xadevreasing=TRULE, nolasi=TRLF)
arda s decieuning="TR UE na last=TRTI)
The abuve cials pives the follow ing suipar:
QI5103117456
o UHeesomlofi)y will sorr a given st of nomber acconding s undex m othe descending onler kreznse
sl deureasing="TR LIE: =6, The largest is Vacsd w0 index 7, ane he atler values sre arranged oo dscreesmg
e Sinee WA i3 present, mdex f will he Praced last because of naJese- TR,
arderixdecreasion-FATSE nadast=F ALSE)
orden(x deersasing—FALSE nulast=FALS E)
The aburve code gives the [ollowing sorpor
ES42 0151597
[Tere WA 5 ]'|'|“*~'n‘IJT whicln fales ds O w7l e placed al Sesr becanze of nolasi=ial Shocded s will son g
sreen ls ot anmbess cocording o its fades o 1be asoen: ling coder becanse of decregsine=FALSE: -2, which
e rrii lost placed @l ndex 5, andd the other velies ore an anged lusrsasingly.
Sorting a datalrame by vsinp orderdd
Let's vreale o darafiams whers the popnlarion velus is 000 1 variable cender cor ul-hrx of vortor values
nade’ ard Terale where 10 sumple vilozs coulkl be chisimed wirl the Lelp of s TRl WRCrEas 1t'|l]:|.l.-: %
TRUE will generate anly the unwqus valves, Similariy, the age sonsists of welee from 25 to 75, dhamr vy ¢
degrea of porsible value as 20"MA ME UBE" BECS™, which again will 2enem anigque vaues,
Tusk: Io sort the given dera o the aecendlivg ordor baded or the given population’s e

HNote: The samiple data shown may diler while you're tewamyr o nge it in your hecal muchive boeanse each
e rumning a code will creats aouniqus datalzome.

p{-j‘ullmim =

vemlsr=sao .':I__":HILI.i..'_l:' Sernale” Lpepnlationeep lace — TH LIES

ape =22 73, nopuluion, replice=TRUE) :

cegree = samnplefcRIA T ME BB "BECS" ), papolaicn, rmplace=TRLT)

ifnaldar = deta fame pender=sender, age=are, degmee=dagree )

sender ane dipres

(ile A0 Bl y

BT TATTE Lecad - Poigge [




!
E

#tabnalvbes Lad Banua|
L o T o= -u%% i S o o,

gender P degree '
female 37 B ‘:.
Mile a6 Il
. femnale a1 HECS
Iemale qu WA
Pl 25 B
fenale 14 B
il 52 KIk
. female 57 WA
el 35 BA
Tk shave cade #ivas the Tuilowing output, which shiws o newly created daalame,
e @ L] 1‘.‘ y : *

Let's ot e dawrame in e dstending order by ||f.uu: ofd ey hased on the vaejahle as,

|.|I, "_-::T.'-",_. AFEC H
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The merge Sanerion in B allows you we comimne reo date fraces, much like Cie foin function rea s gsed in
SOL L cormivine data taliles hlerce, however, docs marl aliesy e maore Than Twe dala fromes w e jaired #r
arce, reguiring several lines of code oo muldp i data frames,
The merge funclion
A deseribed, mergs is essentially the Yjein™ of the 1R world. Whils: rais pos is ot abeat Qe fire wurkings
ul e, :
“-.'Tﬁ:';'l.' oy o dara frames, ¥ and v, and combinss e bused s one or mers shaecd colomns, Rews aee
- cartbanod whone e deta ot thase shassd calumms ale ecval sz wee s corsome colrrnrs S

different dats frames chat refer o the same piece of data. For instazce, Ll the Sillowing vao dirs frames
haighr < data frame™Chacacter” = o "Luke |, "Han', "Tuia,

"height" = ¢ L. Tam", " L.85m", " |.am n
gendcr < datalrunel "Cheracter” — oMLake", Han™, "Lsa”,

"eepder” oo w1
TLis clear Uz U Doy e Framnes are refeoing te the sune characlers, howsever 10may be mere usefol 10 us
il b e wecre comibined inte 2 slogle Jata Gucse. This wowhere nerge comes in Marge akes the Tellowing
suusiun:
tiergats = hotehe, v = gender, by = “Charaster™
Tene, we are loooeng o eoraaing the hzighe cod gender dita fanes whers the charcior colias ars cqoa
o comtinue che S0 analozy, % ds the ledt-bood eble, v s the righeban wile, and mergs is the LEFT
JOIN coeratiom. The *hy™ eompagent i3 cur 08 clase, Ter example:

: Akl ECT *

FROM heighe

LEFT 1IN aznder

L3 heichlcolznm] = mendor colnmnd
foioing this mergs funcian gives os the follese e oulout:

e L

I

Lela 1.5m r

2 Lyke 1% m

i ds thee roesule we weore expooing, boc e 5 we bnodwes o thind data frame?
ervec ok < data e’ " Charecte:" = o"Loke","Tla: ™. Teiuy,
d ere colour" = c"Browen ™, "Dlue”. "Hrewen™)
Sudly, merms does nol allee s o simply acd onr eyeCelonr detn trame az a thind fnpat e ool )
v s A ¥ paramctaes avaiiahlz), Thars whecs Redics somes o,

; ‘.rﬂﬁ.ﬁFfﬁ-ﬁm'_‘:‘-m'; r— i —— e — —

F

.P"?_:.:-_-! o
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The Beduve function

Feduce lakes & tincien and saqnentially applics i to & given 1 attinpuls, 1o cass & e ol dol remes

Fur exammple, duagine we bave @ function [ whizh aceepls L argients, and u fist of aljects fa, b, ot
Then Beilnce(x, listia b, el wanld pecfornrs: the Following action:

[, ITh, =t

where Lhe function 3 s fist applicd o data franes b oandg e, and is then wpphed By data Dacne ooand the oespur
ol ke (est application ol .. This aliows s (o aveid running and savine xib. i, like this:

sutoul | <= wdh, o

anfput 2 4- xip, ourput_ 1D

Applying Reduce o merge

Tn moerge we have an exumple of a functivn thar perfooms se gclim o0 s mpuls, Redoce mbes e
prramneters: ©whick scands tor function und x which represeuls w vecor Rodues will sequentally apaly he
Jumctiont oo thes list s,

In o example., the fmetion tal we want to apply 35 mmerie, and the veclor which we wan o armly 1t t is
list o0 our duta frames. BisstalT, Lot s ooy the following:

Reducsimene. Hstiheight, gender, cvetelonsd)

Lhedaader  imigh 0 b Ll

{ Ran | a5 ir Huae

L lem 1 3m f | Ficam !
Ll ke 1 74m m oA

Porfzer! But what i we wanted e specify de pasameters within oue meree unction ca' Well, we conld
defime e gwn Tucedon whicl oerges wo dats frames with spacificd parumeiess;
Relucelfnetionix.y  mers2 s = 2, v — v, by = "Chacgeter™,

Irarihzight, pender, evellalou )
Here, we bave specified ourfos n onstom functon, which tales lwo parameiers wod apphes
the merge function o them, Within this enstom fanction, we havd speciiisd vur by parameter. which may he
necessory ot emger or caoce complex nses o Reduce. ' g
Conclusion: Tus we have stodizd Manipulaing and seocessing daty in R,

* _——.l . - ___|_ b —— ; __:_- - - | —— -- T,
T TALOL [arac Fiie "
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Title: Tnstallation and configuration of Apuche Spark on Local Machine.

Adm; Installation and configuration of Apache Spark on Local Machine,

Tatroduction

Apache Spark is a framework used in cluster computing emvronments [or analyrng big data.
I'his platformn becerne widely popular due o ts ease of use and the improved data processing
speods over Hadoop.

Apache Spark 15 able o dstribute o workloed acress o pioup of computars in a clusar to more
effectively procoss laree sots of data, This open-youree engine supporls o wide aeray ol
prozxemncning languages. This includes Java, Scala. Python, and R,

In thia etorial, you will learn how to install Spark on an Ubuntu machine. The guide will
showr you howr ko slarl o master und sleve server and how Lo load Scals and Mython shelly, 1t also
provides the most impottant Spark commands,

Prevequisites
= An Uhuntu sysle.
= Arvcess oa lerninal of conunand line.

= A wier wilh sudo or root penmissions,
Install Packapes Hequired for Spark

Brafore dowmnloading and scthng up Spark, you neeal do inswll necessary depandencies. This step
includes insalling the following packages:

« JDkK
= Healz
- (it

Ipen a terminal window and sun the following command to install all three packages at onee:

=¥ = = T W W T - - . E_ =
E = 2 4 - - - =
i = i » = " r : = - ; e - = = ; 3
csudg apt insiall cefanlidiescala gie -y s & B =N o s B
] T - B = a & +
| 2 * - = - o T i

| - b = = - — - = _ . . s ol - = - 4 -

You will see which packages will be insialled.

Oinee the process completes, verify the insialled dependencies by minning these commanids:



MR ASCET IR R AT S
jﬂ‘-’ElE'“"'. l::IEIll:I:IL L:-u.-:;iur' 1;n:rtﬂnn sidly —\-;Ema.m‘“ il ﬂt‘-‘l.ru:sitn. . =% = & 42 ’ = =

L § & 'sa A B 98I el
The output prines the versions iF the installation completed successfully [or all packeges.
Dawnlaoad and Set Up Sparck on Lbonia
MNaw, you need to download the version of Spark you want form deelr website. We will go
Tor Spark 30,7 wilh Hudoop 2.7 as it is the latest version at the tme of wnbing this arlicle.
Ulsc the wggt comnrmand and the direct link to dnwnl::uad the Spark srchive:

S~ w g s TR RANSTL I
ﬁlre-.:t-eh-rtpa E‘daw'uluﬁib ﬁ:a‘pftchﬂrg?p-arh'apurh-’s il ‘Em.purﬁ 3 Iﬂ -imi‘-]:.#do.:.ﬁ.g Thez @ ™ 3

w e T Y. r e m T " --t_&__‘?'__'*__"l”-

When the dewnlead completes, you will sce the raved muessage.

Mote: If the URT. does nal wark, please go Lo the Apache Spark download page to check fur the
latest version. Remember to replace the Spark versiom number in the subsequent commands if
yoi) change the downloed TTRLE.

Moo, cxtract the saved srchive using e

£ : . - = r ;— T‘ - T : s ="J
. g B 3 . = ¥ -
. z
1 L] L ) " L ' ® = o . !
| tarmi::!pirlh' 3 i B - ‘—,i-"- s % -l--l- "
B E SRS BN g . e D @ _1 o ——

Lel the process eonplete. The eutpur shows the files that are being unpacked fromn the archive,
Finolly, move the unpacked dircctory spark-3.0, [-bin-hadoop2, 7 L the aptfpark directory.

LUsa the my command o do 5o

- = =% T F T : . T " EF ¥ T
- BB s - :-_ " E & - 2 l . ! . - flr 3 - =
_sudosmy spark3 0. Fhidhadopp2.7 foprispagk  © ¥ e £ - e
Ll o - i E - [ E E
E 2 @ &F "o T B _ """ u B

The terminal retems no response 10 sucoesslully meves the directory, It you mistype the nume,
wou will get a message similar o;

- e o e WE W = — FET T t a o . N ™ -
; i 2 !...1:._ . &% 32 = * r‘thﬁ # . 8 il:v""" - :
1 amnuﬂtzthmfkﬁ-ﬂ,#-hip—hﬂguu?!?'i hli“éh tijc ‘]r&d”":‘g?_’? 2 . g W b __ . .
wE AR Y s @ | s = @
. i . ; 3 = o . z

Configure Spark Environment



Refore slaring a masier server, you need to confipure environment vanables, Thers arc a fow
Spark home paths you need to add o the user profile.

Lse the é€ha command to adid these three lines to _profile:

: 233838 B 1 “FET RS
|:|:|.'|‘;r I:xp_l::-rt SPARK HOME= Sfoptfparh” =28 melﬁ - ] £ - = »
GCh “:;xpm:t PATHEPATHSAPARE HOME hin: S5PARK U,I.'JM.'E. m!ﬂ" ol "".l ﬂ'l}tl.lﬂ '
Bt "Exporl BYSPARK E'r"Iﬂﬂi‘:l— u.a:e‘hmfﬁrtt mﬁ" == wfyprofile 3 " _

s & & 4 y - - = B A 3

Yoz can wlso adr.i l].'l':: :xpurl ]:'I-El'l]'IH by editing the .pr-r.rﬁ!e* file in the editor of yvour cholee, such as
nang or vim,

Far r,'.x_un'lp!c, toy use mang, enter:

* . - R , . s & = F F = &

L = - # : 2 . - -
nat _profile : s = 4 0.9 . = :
- - i - - x & s & i a o, " s & # 2 | - W
When the profile loads, serall to the bottom of the

file.
Ees ol jmky 10

SHIME,  bash
SHUHE F o bashrg”

" SHDNC foin
PATH="5SHONE fELn 3P

-d “SFEDME ‘. |

Fa s ="SH0ES",

% Lrite Ot Vhere _& 1 "ot Tear
o Reard Fiie Replace Bnout T




Thzn, Eu:lv:l these Lhres lines:

;e s = + * 3 = T_" ';I -E - T " : z_ F E._ " - ﬁ
! ’F Epﬂﬁc o &5 @ T’ » F.>:
l:xpurl,.,s ;glh ‘EIDNEE#D;JE , e 3 - i - 4 S
" e s
*Expmt PATHﬁPr‘:nﬁaﬁmx HUME b?.thﬁRK ?Hc:w;@;m. = - St 4
* il 8 = = ol
‘r_*!'.pur[ P@ﬂhﬂkf&"ﬁﬂii—e11sxﬁrﬂ:}1hm= - - e < - g g 2 '
. . . ™
& i Py Thenl S | "-E - - — i b _1:-_ " £ - " i'i
Exit and suve li.-]'.l.El.lJ{,l:S when prompted.
When vou linish adding the paths, load the profife Nile in the command line by typing;
o = - = F W W == T W - = T W T - & 1
= N -I-T'l- - . "p.‘i r ‘..!1'1.?"‘ - E*f‘
e ﬁﬂm*—f.[lgjll_li ¥ ; - -u-‘t'.. - 3 .,.'-.- a & l_- t-'* -
% =~ 8 8 8 - a=m XL BB T

Start 'alandnlnue Spark Master Server

Mo thet yeo have completed configuring your environmenl [or Spark, vou can start 4 master
SCEVET,

I the rorminal, type:

W == F E S E T E f_ 1 ; » K ﬁ
i ﬂt:-.].'l*-:l'l'ld.ﬂt'é:l'.ﬁ-hﬂ y B R B " . - 2 “ i ] i ’ '’
. i o M W r» T -i‘ . —_ !‘ _' r e £

"I'g vizgw the Spark Weh user interfece, vpen a web browser and gnter the [oculhusl TP addhess on
peaet BOED,

-

Iz e - = = §F ¥ = L . * = - T s -
L - : . ia;f . ® * Ib....‘l - - ..',i'* = e
g ohmpsRo sty o s 4 & W T o !? =5 W P
.H_!.._.---_ S EY f '_L'; ﬁ_::_ & @ 3 -‘.-

The paye shows your Spark URL, statns information fir workers, hHIﬂWﬂl'E resource wrilization,
ciec,

The URL fur Spark Master iz the name of your device un porl 808D, In our case, this
is buprd 8088 Sa, there are three possible ways to load Spark Master's Web UL

1. 12700 1:E080
2, localhost RORD
3. deviceName ROR0

Nate: Learn how to automate the deployment of Spark clusters an Tbunty servers by reading
e Anteanated Deployment OF Spark Clustar O Bage Metal Clowd article.

o



Start Spark Slave Server (51art a Worker Process)

In this sinple-server, sramdalone semp, we will start one slave server along with the master
SRTVET,

T do so, run the following gommand in this Grmal:

N W B IR R R s w &
| o ili - - - = "
o Slurlslavesh H}‘m.t:k'!'.-'.f_ﬂ!ﬁt_ﬂl".pfrt " wm - y T - g - a8 0
. i L L - ¥ - =fL Y . * - - -
it : 2 = = ~ LR E - - = Jull -

The master 1 the enmmancd cen he an TP or hosmame.

In owar case it s ul:ufniui:

| e - 5 = w = - —y Tl

L] = = T -‘
. = 2 T &= § . i g @ g & @ & T
b s‘rﬂr[ -slave, :.Irl*spa.rk al.i:mII:.LH’lJ’?‘ . . s o 8 B ® =S "on i
:_ -‘1 - ' ks * B * i - L =3 [ #
s e T . — - - z S R g ol 3 =

Mow that a worker i3 up and running, 1f you reload Spark Master™s Web UL, you should zee If on
the lisg;

Sk’ ... Spark Master at spark:/iubuntul:7077

URL: suark Yubrdg] 3077

Alive Workers: 1

Corgs m use 7 e, ¢ s

Memory in Use: 1020082 Toa 040 B Used ¥
Appliculions: § Tunring. © Campderd

Drivers: 0 Kunming, & Compsted

Glatms: & _NE

~ Workers (1)

Yiorker d =i|.ddrkss 5&12 l:n:-.m HEEHI:I]'
|== L - = —

o e AR : m

n.:ur_ri:__a _,:;ti__sdl_mui, 1:].11_.1‘::11:&;! @n 2 wﬁ ni: ﬁ.LH'E 2 usn:h mm::l Mﬁiﬂuﬂ‘uﬂﬂ_
Specify Hesource Allocation for Workers
The default setting when starting & worker an o machine is o nse all available CPLT cores, You
aan specify the number of cores by passing the -¢ [lag o the stnrtilﬂvg: cOmmand,

For example. to start & worker and wssign anly wne CPU core to it. anfer this command;



'“""‘"inhﬂtrt;_

L ﬂﬁhﬁ"f‘##i r;p::uks.-ubumlﬂﬂ?ﬂ il B E 3 E &

- L #

ki
.

"'!L' LR e . i . e R O ]
9

- . *;ri:i ;.-|.;;ﬁ..:-‘_1.‘._' T

Reload Spark Master’s Web UT to confiem the workers conliguration.

~ Workers {1}

[
Warker 1d Address |5ta Cares Illemnr]r

Hull:l —‘HEE" :ﬂ-ﬂ-[_ﬂ?:‘!ﬂﬂ Lﬂ.[l?;].-.g;-_lrﬂ mqllﬁ?:ﬂﬂ mﬂl—lliﬂﬂﬂfﬂl .....

- - = eEk -

dunilarly, you can assipn a specilic amounl of memoty when slacting & worker. The deloall
settnge ik to use whatever smount of RAM your machine hag, minus T0OH.

To slart & worker and ssaign il & apecific ammmt of memory, add the -m option aed @ number.

For gigabyteos, use G and for megabstes, vse §.
For example, to start 2 worker with $12MB of memory, cater this. command:

* & % % B B
| mm-blm?tmﬂzmp!rwuﬁtﬂnu* _m*i i 2 3 *__"‘

* g e e B T

— R

- a o = ik . -
Reload the Spark Master Web UL o view the w-::rrku::-r s status and gonfitm the confi guration.

IDEJDHE{UJJEILISEH]

®

-

1

_E?’TFFFTTET_ i g_?-ﬂ

wl

« Workers (1)

B H
| Worker 1d Address

'l\(':i?ﬂ{g_r-fi:;?[!;liﬂ]._l[é&ﬁ: 180245435231 10.02. 1549843 ALIVE ' 240 Usec) G512 e (00 B Lisar] J

Test Spavk Shell
After vou finish the configuration and start the master and slave server, test 10 the Spark shell

Canclusion: MHenee we studied how to Install and confignre of Apache Spark on Local
Magching,
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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 OQutcomes (POs):

Engineering Graduates will be able to:

L.

10.

11.

12.

Engineering knowledge: Apply the knowledge of mathematics, science, engineering fundamentals,
and an engineering specialization to the solution of complex engineering problems.

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.

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.

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.

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.

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.

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.

Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms of
the engineering practice.

Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

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.
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.

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

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 JDKS 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

Android Studio Setup = =

Welcome to Android Studio Setup

Setup will guide wou through the installation of Android
Studio.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue.

Android
Studio



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.

Verfying your system meets the minimum requirements
System Check

We could not detect a Java Development Kit (JDK) w7 or newer on your system, Please
browse to its path if known:

|| Browse...

or download the following compatible 10K jdk-Fus7-windows-x64. exe
and press 'Mext’ after installation is complete.

= Android Studio Setup - o

Browse to a JDK location

[ 1. iTunes
4 | Java
[T
.. bin
> db
1 include
b jre
P lib

B M el

| Make New Folder |




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).

Choose Components
Choose which features of Android Studio you want to install,

Check the components you want to install and uncheck the components you don't want to
install, Click Mext to continue,

Select components to install: Android Studio Desaription

: Position wour mouse
Android SDK aier 3 component bo

Android Virtual Device see jts description,
Performance (Intel® HAX

Space required: 3.8GE

< Back H Mext = |‘ Cancel

Configuration Settings
Install Locations

Android Studio Installation Location

The location spedfied must have at least S00ME of free space.
Click Browse to customize:

| C:\Program Files\Android\Android Studio | | Browse..

Android SDK Installation Location

The location specified must have at least 3.2GE of free space.
Click Browse to customize:

| C:\Users\saira_000%\AppDataiLocal\Androidsdk | | Browse...

< Back H Mext = | | Cancel




Need to specify the ram space for Android emulator by default it would take 512MB of local
machine RAM.

Configuration Settings
Emulator Setup

We have detected that your system can run the Android emulator in an accelerated
performance mode.

Please set the maximum amount of RAM available for the Intel Hardware Accelerated
Manager (HAXM) to use for all x86 emulator instances.

You can change these settings at any time. Please refer to the Intel HAXM Documentation
for more information.

(®) Recommended: 512 MB
(") Custom: 512 MB
*This value must be between 512 MB and 1 GB

Mote: Setting aside a large memory reservation may cause other programs to run slowly
when using the %86 Android emulator with HAXM.

< Back H Mext > || Cancel |

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.

Installing
Please wait while Android Studio is being installed.

Extracting Android SDK... 4% (108 / 2625 ME)

Extract: terminal.jar... 100%%

Output folder: C:\Program Files\Android\Android Studiopluginsitestng
QOutput folder: C:\Program Files\Android\Android Studio\pluginstestnglib
Extract: resources_en.jar... 100%

Extract: testng-plugin.jar... 100%

Extract: testng.jar... 100%

Output folder: C:\Program Files\android\Android Studio

Output folder: C:\Users\SAIRA_~1\AppData\Local\Temp

Extract: android-sdk. 7z

Output folder: C:\Users\zaira_000\AppData\Local\Android\sdk

Mext = Cancel

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




@ Welcome to Android Studio

Recom Pogicts ik ot
E? et o oy Ardooid Studio proect
E Cpen ¥ MEIng Andreed Sums prejae
@ lorpart an Ardeod code cample
Vis Check 2ok pro,est from Ve ior Carbrel

m Irnpot! prapt Eckgnt ADT, Gradie e |

.‘8 Contigure
ﬁ Dost ans Hew-Tar

Arcwoid Backo 11000 IIEINITT . Owc for Lpcem mov.

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.

/U( New Project

Androd Studo

Configure your new project

Application rame: “ ]
Lempary Domain: luiu_{m.fumplc.cum I

Packagename  commmerele saite 000, Eat

Project location: CAUzers\sava_00AndioisStudieProjects

Please enter an appication neme (shown i byuncher)

(Pt | |t ] (] (e

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)




l ® Creste New Preject X

A Target Android Devices

Select the form factors your app will run on

Diffesent platfoems may requre saparate SDKs

Phone and Tablet

Miiemum SOK | AP123: Andreid 60 (Mirshevac) B

Lower AP1 leveds target more devices, but have fewer features avalable.

By targeting API 23 and Iater, your 3pp will run on appronmately 4.7% of the devices
that are active on the Google Play Store

H_d'g me chose
1) Wear
Wi 5K | AN A 5088
Ow

Miienuh SDK | API121: Andsaid 50 (elipep) '

(] Andreid Auto
D Glays
Miiiurn SOK | Glass Develogenent Kt Presiew (AP1 15) n

P | (o] [ |

The next level of installation should contain selecting the activity to mobile, it specifies the default
layout for Applications

H Add an activity to Mobile

| ! o
I ' ’
|
Add Mo Acinaty | | ' f
| /
| ! R |
| |

Actiity with Fragment Fullgcreen Actaty woghe Maps Activty

N o R

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

" Tl T . G2 e |
e . aw e ————

Ot b S e o bt

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




M Aindecid Virtual Device Manager - 0 X

A Andeod Studio

?W Your Virtual Devices

Tk in dlisabled in BICS. Troutleshagt
Type Name Resohtion A Target CPUABI Sue on Disk Adtiots

[ Kewmutawz 1030 x 1920 20dps B Andecid 60 Geogle AP) M 268 prv

4 Create Vintual Device... ")

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:

\«,!I? Welcome to Android Studio

Recers Projecs Quick Start
Staes & rew Ancecid Studic project
Opvn an wiing Androwd Studio project
mport an Android code sarple
' Checkout project froem Version Conteol
mport project (Echpse A0T, Gradie, etc)
Configure

Docs and How-Tos

Arcroid Starks 4 40 3041 130474570 Creck fus uscmsst e

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.




Android Stuko

H New Project

Configure your new project

Aeplication rame: U

Lempary Domain: I saiea 000.ccample.com

Package name com enrele uite 000

Project location: | CAUsers\sara_000AndioisStuduoProjects
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Next | | Cancsd | |

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

Configure your project
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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.
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The next level of installation should contain selecting the activity to mobile, it specifies the
defaultlayout for Applications.

H Add an activty to Mobile
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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.
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The following steps are needed:

(Windows Only) Install this ADB Driver

Plug-in your Android Device to Computer via USB
Open the "Settings" App on the Device

Scroll down to bottom to find "About phone" item
Scroll down to bottom to find "Build number" section
Tap on "Build Number" 7 times in quick succession
You should see the message "You are now a developer!"
Go back to main "Settings" page

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"

LN A WNE

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. Inthe "Choose Device" window that appears, select the "Choose a running device" radio button, select the
device, and click OK.

IT) 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.

Android Runtime

Dalvik Virtual
Machine

Camera Driver

Binder (IPC)
Driver
WiFi Driver | e

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 Ul

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="1

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

</LinearLayout>

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 UI Control & Description

TextView

This control is used to display text to the user.

EditText
2 EditText is a predefined subclass of TextView that includes richediting

capabilities.

AutoCompleteTextView
3 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.

Button
4 A push-button that can be pressed, or clicked, by the user toperform

an action.

ImageButton

5 AbsoluteLayout enables you to specify theexact location of itschildren.

CheckBox
6 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.

ToggleButton
An on/off button with a light indicator.



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
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11

12

13

RadioButton

The RadioButton has two states: either checked or unchecked.

RadioGroup
A RadioGroup is used to group together one or more

RadioButtons.

ProgressBar
The ProgressBar view provides visual feedback about some ongoing

tasks, such as when you are performing a task in thebackground.

Spinner

A drop-down list that allows users to select one value from a set.

TimePicker
The TimePicker view enables users to select a time of the day, in

either 24-hour mode or AM/PM mode.

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:

android:id="@+id/text_id"

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:

<?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

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="1 am a TextView" />

</LinearLayout>

Then finally create an instance of the Control object and capture it from thelayout, use

the following:

TextView myText = (TextView) findViewById(R.id.text_id);

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.




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

onClick()

onLongClick()

onFocusChange()

onKey()

Event Listener & Description

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.

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.

OnFocusChangelListener()
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.

OnFocusChangelListener()
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.

OnTouchListener()

This is called when the user presses the key, releases
onTouch() the key, or any movement gesture on thescreen. You

will use onTouch() event handler to handle such

event.

OnMenultemClickListener()
onMenultemClick() This is called when the user selects a menu item.You
will use onMenultemClick() event handler tohandle

such event.

There are many more event listeners available as a part of View class like
OnHoverListener, OnDraglListener 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 Ul in Android

Objective: Student should be able to design their own Ul for android application using
XML.

Outcome: Student will demonstrate the basic application using Ul 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:

Z .i’ e B
i New Android Sog :
New Android Application y \

1. The prefix ‘com.example.' is meant as a placeholder and should not be used '

Application Name:® HelloWorld|

Project Name:® HelloWorld

Package Name:! com.example.helloworld

Build SDK:©| Android 4.1 (AP116) |
Minimum Required SDK:6| AP18: Android 2.2 (Frayo) ~|
| Choose the lowest version of Android that your application will support. Lower APl levels target mor

[V] Create custom launcher icon
Mark this project as a library
[¥] Create Project in Workspace

workspace\HelloWorld Browse

The application name is shown in the Play Store, as well as in the Manage Application list in Settings.

®)
Z
8
v

N 3 1 Cancel
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Anatomy of Android Application

Before you run your app, you should be aware of a few directories and files inthe

Android project:

2 Package Explorer
= 3= HelloWorid
-

2B <rc l 1 l
= (3 com.example.-helloworlid
- [ 13] MainActivity.java
- & MainActivity
@. onCreate(Bundie) - . |
@ onCreateOptionsMenu(Menu) -
= S8 gen [Generated Java File
- £33 com.example.helloworid
3] BuildConfig.java
R.java
Android 4
Android Dependencies
assets
~ bin
libs

drawable-hdpi
drawable-ldpi
- drawable-mdpi
- drawable-xhdpi
fayout
<1 activity_mainaamnl
- = menu
activity_main.xxml
- = values

OiRcye

dimensoomnmi
<l strings.ml
=1 stylesoaml
== wvalues-large
= values-v1l
= values-vi4a
<1 AndroidManifestoanl
B[ ic_launcher-web.png
[] proguard-project.txt
[I] project.properties

Y




Sr.

Folder, File & Description

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.

gen
This contains the .R file, a compiler-generated file that referencesall the
resources found in your project. You should not modify this file.

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.

res/drawable-hdpi
This is a directory for drawable objects that are designed for high-

density screens.

res/layout

This is a directory for files that define your app's user interface.

res/values

This is a directory for other various XML files that contain a collection

of resources, such as strings and colors definitions.

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.Menultem;
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);
J
@Override
public boolean onCreateOptionsMenu(Menu menu) {
getMenulnflater().inflate(R.menu.activity_main, menu); return
true;

J

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.
*k

* 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 {
J
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=0x7{f040000;

J




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;

J
J

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:

<RelativeLLayout xmlIns: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
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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:

Theory:

Student will demonstrate the Activity lifecycle through the application.

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.

State

Running

Paused

Stopped

Killed

Activity state

Description

Activity is visible and interacts with the user.

Activity is still visible but partially obscured, instance is runningbut

might be killed by the system.

Activity is not visible, instance is running but might be killed bythe

system.

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.
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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 onSavelnstanceState() 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 onRestorelnstanceState() as parameter.If you override onSavelnstanceState() and
onRestorelnstanceState() you should call the super implementation of it, because the
default views of Android store their data via a call to View.onSavelnstanceState from
the onSavelnstanceState() method of the activity. For example EditText stores its content
via the default call of this method.The onRestorelnstanceState() 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.

# Start the activity connect to the

# specified class

Intent i = new Intent(this, ActivityTwo.class);

startActivity(i);

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.

Intent i = new Intent(this, ActivityTwo.class);
i.putExtra("Value1", "This value one for ActivityTwo ");

i.putExtra("Value2", "This value two ActivityTwo");

Explicit intents are typically used within on application as the classes in an application
are controlled by the application developer.




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.

Intent i = new Intent(Intent. ACTION_VIEW,

Uri.parse("http://www.exercise.com"));

startActivity(i);

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 getlntent().getExtras() method call to
get the extra data. That is demonstrated in the following code snippet.



http://www.exercise.com/

Bundle extras = getIntent().getExtras();
if (extras == null) {
return;

}

// get data via the key
String value1l = extras.getString(Intent. EXTRA_TEXT);
if (value1 !'= null) {
// do something with the data
}

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.

// 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);

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.




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.
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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.




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);

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.

@OQuverride
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 finished ok, return the data
setResult(RESULT _OK, data);
super-.finish();

Once the sub-activity finishes, the onActivityResult() method in the callingactivity is

called.

@Ouverride
protected void onActivityResult(int requestCode, int resultCode, Intent data) {




if (resultCode == RESULT_OK && requestCode == REQUEST_CODE) {
if (data.hasExtra("returnKey1")) {

Toast.makeText(this, data.getExtras().getString("returnKey1"),
Toast. LENGTH_SHORT).show();

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.

String url = "http://www.exercise.com";
Intent i = new Intent(Intent. ACTION__VIEW);
1.setData(Uri.parse(url));

startActivity(i);

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.
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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

SmsManager smsManager = SmsManager.getDefault();
smsManager.sendTextMessage("phoneNo", null, "sms message", null, null);

Built-in SMS application

Intent sendIntent = new Intent(Intent. ACTION_VIEW);
sendIntent.putExtra("sms_body", "default content");
sendIntent.setType("vnd.android-dir/mms-sms");
startActivity(sendIntent);

Of course, both need SEND_SMS permission.

<uses-permission android:name="android.permission.SEND_SMS" />

Apart from the above method, there are few other important functions available in SmsManager class. These
methods are listed below

Sr.No. Method & Description

ArrayList<String> divideMessage(String text)

This method divides a message text into several fragments, none bigger than the maximum SMS
message size.

static SmsManager getDefault()

This method is used to get the default instance of the SmsManager




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.

void sendMultipartTextMessage(String destinationAddress, String scAddress,
ArrayList<String> parts, ArrayList<PendingIntent> sentIntents, ArrayList<PendingIntent>
deliveryIntents)

Send a multi-part text based SMS.

void sendTextMessage(String destinationAddress, String scAddress, String text,
PendinglIntent 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/MainA ctivity.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;

@OQverride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);

sendBtn = (Button) findViewBylId(R.id.btnSendSMS);
txtphoneNo = (EditText) findViewByld(R.id.editText);
txtMessage = (EditText) findViewByld(R.id.editText2);

sendBtn.setOnClickListener(new View.OnClickListener() {
public void onClick(View view) {
sendSMSMessage();
}
D;
}
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

<?7xml 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"
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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="#{f87ff09"
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>
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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.

Intent smsIntent = new Intent(Intent. ACTION_VIEW);

Intent Object - Data/Type to send SMS

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 —




smslntent.setData(Uri.parse("smsto:"));
smslntent.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) findViewBylId(R.id.button);
startBtn.setOnClickListener(new View.OnClickListener() {
public void onClick(View view) {
sendSMS();
}
Ds
}

protected void sendSMS() {
Log.i("Send SMS", "");
Intent smsIntent = new Intent(Intent. ACTION_VIEW);
smslntent.setData(Uri.parse("smsto:"));
smslntent.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.
getMenulnflater().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"
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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

i Choose Device

{(*) Choose a running device

Device Serial Mumber State |[Com...

Iris Iris405+ Android 4.2.2 (AP 17) 0123456720 ABCDEF

D Launch emulator
Android virtual device: | New Device APl 21 |

|:| LIze same device for future launches

Select your mobile device as an option and then check your mobile device which will display following screen

WA 500

My Application

Drag and Drop Example

COMPOSE SMS




Now use Compose SMS button to launch Android built-in SMS clients which is shown below —
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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 phonelntent = 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 —

phonelntent.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) findViewByld(R.id.buttonCall);




button.setOnClickListener(new View.OnClickListener() {
public void onClick(View arg0) {
Intent calllntent = new Intent(Intent. ACTION_CALL);
calllntent.setData(Uri.parse("tel:0377778888"));

if (ActivityCompat.checkSelfPermission(MainActivity.this,
Manifest.permission.CALL_PHONE) != PackageManager. PERMISSION_GRANTED) {
return;
}
startActivity(calllntent);
}
b;

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 —

<7xml 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"
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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>

My Application

QAL A ET I AR

- 3

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

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.

There are following two important steps to make BroadcastReceiver works for the system broadcasted intents

o Creating the Broadcast Receiver.
o 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.

public class MyReceiver extends BroadcastReceiver {
@OQOverride
public void onReceive(Context context, Intent intent) {
Toast.makeText(context, "Intent Detected.", Toast. LENGTH_LONG).show();
}
}

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.




Registers for Intents to Observe

N

Android Broadcast

System Receiver

T

Gets Notification when Intents Occur

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.

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.

android.intent.action.BOOT_COMPLETED

4
This is broadcast once, after the system has finished booting.
5 android.intent.action.BUG_REPORT
Show activity for reporting a bug.
¢ android.intent.action. CALL
Perform a call to someone specified by the data.
android.intent.action.CALL_BUTTON
7
The user pressed the "call" button to go to the dialer or other appropriate Ul for placing a call.
android.intent.action.DATE_CHANGED
8
The date has changed.
android.intent.action. REBOOT
9

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 Infent 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;

/>l<>l<
* Created by TutorialsPoint7 on 8/23/2016.
*/
public class MyReceiver extends BroadcastReceiver{
@OQverride
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:




<7xml version="1.0" encoding="utf-8"7>
<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">
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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="#{f87ff09"
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>
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Example of Broadcast

@ tutorialspoint

BROADCAST INTENT

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
1.e. MyReceiver and as per our implemented logic a toast will appear on the bottom of the the simulator as

follows —

Conclusion:

Example of Broadcast

@ tutorialspoint

BROADCAST INTENT

O3t ansrned.

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.

QOutcome: 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 Ul 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.

Button

Textﬁem|

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 Ul components in android and it is used to create interactive Ul 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 Ul or input controls in two ways, those are

o Declare Ul elements in XML

e Create Ul elements at runtime

The android framework will allow us to use either or both of these methods to define our application’s UL
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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.

<?xml version="1.0" encoding="utf-8"7>

<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>

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.
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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 Ul elements at runtime, we need to create our own custom View and ViewGroup objects
programmatically with required layouts.

Following is the example of creating Ul elements (TextView, EditText, Button) in LinearLayout using
custom View and ViewGroup objects in an activity programmatically.

public class MainActivity extends AppCompatActivity {

@OQOverride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
TextView textView1 = new TextView(this);
textView1.setText("Name:");
EditText editTextl = new EditText(this);
editText].setText("Enter Name");
Button buttonl = new Button(this);
buttonl.setText("Add Name");

LinearLayout linearLayout = new LinearLayout(this);
linearLayout.addView(textView1);
linearLayout.addView(editTextl);
linearLayout.addView(button1);
setContentView(linearLayout);

}
}

By creating a custom View and ViewGroups programmatically, we can define Ul 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.

<7xml version="1.0" encoding="utf-8"7>
<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

e match_parent

e 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 Ul 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.

o TextView

o EditText

e AutoCompleteTextView
e Button

¢ ImageButton
e ToggleButton
o CheckBox

e RadioButton
e RadioGroup

o ProgressBar

e Spinner

o TimePicker

o DatePicker

o SeekBar
e AlertDialog
e Switch

e 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"
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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/editTextUnrestricted Text"
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=""7android:attr/text AppearanceSmall"
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/editTextUnrestricted Text"
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;

@OQverride




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)findViewByld(R.id.toggleButton);
button = (Button)findViewBylId(R.id.button);
editTextUnrestrictedText =
(EditText)findViewByld(R.id.editTextUnrestricted Text);
editTextPhone = (EditText)findViewByld(R.id.editTextPhone);
editTextPassword = (EditText)findViewByld(R.id.editTextPassword);
radioGroup = (RadioGroup)findViewBylId(R.id.radiogroup);
radioButtonMale = (RadioButton)findViewByld(R.id.radioButtonMale);
radioButtonFemale= (RadioButton)findViewBylId(R.id.radioButtonFemale);

checkbox = (CheckBox)findViewBylId(R.id.checkBoxSelect);

}

Finally, we implement the generic onClick event handler method.
public void onClick(View v) {
if (v.getld() == 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.getld() == 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.getld() == R.id.radioButtonFemale) {
if(radioButtonFemale.isChecked())
Toast.makeText(getApplicationContext(), ''RadioButton - Female'',

Toast LENGTH_SHORT).show();

if(v.getld() == R.id.radioButtonMale) {
if(radioButtonMale.isChecked())
Toast.makeText(getApplicationContext(), ''RadioButton - Male",

Toast LENGTH_SHORT).show();




if(v.getld() == 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.getlnstance();
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);

@OQOverride
public void onDateSet(DatePicker view, int year,

int monthOfYear, int dayOfMonth) {

Lastly, we add two buttons to MainActivity.xml and wire up the click events to instantiate the dialogs.
<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
http://schemas.android.com/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_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"




android:text="Date Picker"
android:id="@+id/buttonDatePicker"
android:layout_centerVertical="true"
android:layout_alignRight="@+id/buttonTimePicker"
android:layout_alignEnd="@+id/buttonTimePicker" /

</RelativeLayout>
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.




10:29 3

CANCEL

December 2015

CANCEL

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.

AdapterView

AbsSpinner

i

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;
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public class MainActivity extends AppCompatActivity implements
AdapterView.OnltemSelectedListener {
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 OnltemSelectedListener on it
Spinner spin = (Spinner) findViewById(R.id.spinner);
spin.setOnltemSelectedListener(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 onltemSelected and onNothing selected
@Override

public void onltemSelected(AdapterView<?> arg(, View argl, int position, long id) {
Toast.makeText(getApplicationContext(),country[position] , Toast. LENGTH_LONG).show();
}
@Override
public void onNothingSelected(AdapterView<?> arg0) {
// TODO Auto-generated method stub
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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:

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.

There are following three concepts related to Android Event Management —

o 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 UL

o 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.

o 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
OnClickListener()
onClick() 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.

OnLongClickListener()

onLongClick() This is called when the user either clicks or touches or focqses upon any wiflget
like button, text, image etc. for one or more seconds. You will use onLongClick()
event handler to handle such event.

OnFocusChangeListener()

onFocusChange() 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 key on the device. You will use onKey() event handler to handle such
event.

OnTouchListener()

onTouch() 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.

OnMenultemClickListener()

onMenultemClick() This is called when the user selects a menu item. You will use onMenultemClick()
event handler to handle such event.

onCreateContextMenultemListener()

onCreateContextMenu()  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.

e Using an Anonymous Inner Class

e Activity class implements the Listener interface.

o 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.




e isFocusable() — it returns true or false

o 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_1"
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 sre/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.
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No need to declare default string constants.Android studio takes care default constants.

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/MainA ctivity.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;

@OQOverride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
progress = new ProgressDialog(this);

b1=(Button)findViewByld(R.id.button);
b2=(Button)findViewByld(R.id.button2);
b1.setOnClickListener(new View.OnClickListener() {

@OQverride
public void onClick(View v) {
TextView txtView = (TextView) findViewByld(R.id.textView);
txtView.setTextSize(25);
}
Ds

b2.setOnClickListener(new View.OnClickListener() {




@OQOverride
public void onClick(View v) {
TextView txtView = (TextView) findViewBylId(R.id.textView);
txtView.setTextSize(55);

}
s
}
}

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="#{f87{f09"
android:textSize="30dp"
android:layout_above="@+id/imageButton"
android:layout_centerHorizontal="true"
android:layout_marginBottom="40dp" />
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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>
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Android Option Menu Example
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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 Menulnflater 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="7?attr/actionBarSize"
android:background=""?attr/colorPrimary"
app:popupTheme="@style/ AppTheme.PopupOverlay" />
</android.support.design.widget. AppBarLayout>
<include layout="@]ayout/content_main" />

</android.support.design.widget.CoordinatorLayout>
File: context_main.xml

<?xml version="1.0" encoding="utf-8"?>
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<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.Menultem:;

import android.widget.Toast;

public class MainActivity extends AppCompatActivity {

@OQverride
protected void onCreate(Bundle savedInstanceState) {

super.onCreate(savedInstanceState);

setContentView(R.layout.activity_main);
Toolbar toolbar = (Toolbar) findViewBylId(R.id.toolbar);

setSupportActionBar(toolbar);
}

@OQverride

public boolean onCreateOptionsMenu(Menu menu) {
// Inflate the menu; this adds items to the action bar if it is present.
getMenulnflater().inflate(R.menu.menu_main, menu);

return true;

@OQverride
public boolean onOptionsltemSelected(Menultem item) {
int id = item.getltemlId();
switch (id){
case R.id.item1:
Toast.makeText(getApplicationContext(),"Item 1 Selected",Toast. LENGTH_LONG).show();

return true;
CASe-Reridtoma:




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.onOptionsltemSelected(item);

Output:

Output without clicking on the menu button.

Qptian Mara

Output after clicking on the menu button.
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Option Menu Item 1
Item 2

Item 3

Output after clicking on the second menu item .
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Option Menu

Item 1 Selected

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 >
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<item android:id="@+id/item1"
android:title="Ttem 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>
-
Option Menu

Ve @ 12:45

)
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Option Menu w e 3

Item 1 Selected

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 UL. 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.




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.
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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.
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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)




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 —

e A small icon, set by setSmalllcon()
o Adtitle, set by setContentTitle()
e Detail text, set by setContentText()

mBuilder.setSmalllcon(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 Pendinglntent 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 resultlntent = 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(notification]D, 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

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.
> 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.




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.
? NotificationCompat.Builder setLargelcon (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.
1 NotificationCompat.Builder setOngoing (boolean ongoing)
Set whether this is an ongoing notification.
12 NotificationCompat.Builder setSmalllcon (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/MainA ctivity.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.Pendinglntent;
import android.content.Context;
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import android.support.v4.app.NotificationCompat;
import android.os.Bundle;

import android.view.View;

import android.widget.Button;

public class MainActivity extends Activity {
Button bl;
@OQverride
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);

bl = (Button)findViewById(R.id.button);
b1.setOnClickListener(new View.OnClickListener() {
@OQverride
public void onClick(View v) {
addNotification();
}
Ds
}

private void addNotification() {
NotificationCompat.Builder builder =
new NotificationCompat.Builder(this)
.setSmalllcon(R.drawable.abc)
.setContentTitle("Notifications Example")
.setContentText("This is a test notification");

Intent notificationIntent = new Intent(this, MainActivity.class);
PendingIntent contentIntent = PendinglIntent.getActivity(this, O, 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" >
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<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
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" />

main

activity
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<TextView
android:id=" @+id/textView2"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Tutorials point "
android:textColor="#{f87{f09"
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" >
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<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>

tutoslaispoim

Notification Example

Tutonals point

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 —
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New Message

You've received new message.

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.
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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

L e e S RV e

i L L L R LN Y -
s o e i
Lo L L e e ]
Sar - T Bt 1) s “nacs. W & —— T e
3 Tl EON P I b o !
e = ] s W 20 - l.l
4
i
} .
s 4 4
B :
| i
l g
|
‘ vl
!
i
s Y — -
| 00—
I .
| -
| . gy
e
! e e !
I 3 iy s e
M ST, =l T ST h K



https://2.bp.blogspot.com/-nS7KHRsBthE/VPRwZvflriI/AAAAAAAACJA/afGOXBVJis0/s1600/Simple+Calculator+in+Android+1.png
https://1.bp.blogspot.com/-CqNd6EjqXXg/VPRw44eMUII/AAAAAAAACJI/ekLeapdokuY/s1600/Simple+Calculator+in+Android+2.png

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)
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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"

< xmlns:android="
xmlns:tools="
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:context=".-MainActivity">

<
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=""7android:attr/text AppearanceLarge"
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android:textSize="30sp"
android:typeface="serif" />

android:layout_width="match_parent"
android:layout_height="match_parent"
android:layout_below="@+id/txtScreen"
android:orientation="vertical">

<
android:layout_width="match_parent"
android:layout_height="0dp"
android:layout_weight="1">
<
android:id="@+id/btnSeven"
android:text="7" />

android:id="@+id/btnEight"
android:text="8" />

android:id="@+id/btnNine"
android:text="9"/>

android:id="@+id/btnDivide"
android:text="/"/>
>

android:layout_width="match_parent"
android:layout_height="0dp"
android:layout_weight="1">
<
android:id=" @+id/btnFour"
android:text="4"/>

android:id=" @+id/btnFive"
android:text="5" />

android:id="@+id/btnSix"
android:text="6" />

android:id="@+id/btnMultiply"
android:text="*" />
>

android:layout_width="match_parent"
android:layout_height="0dp"
android:layout_weight="1">
<
android:id="@+id/btnOne"
android:text="1" />




android:id="@+id/btnTwo"
android:text="2" />

android:1d="@+id/btnThree"
android:text="3" />

android:id=" @+id/btnSubtract"
android:text="-" />
>

android:layout_width="match_parent"
android:layout_height="0dp"
android:layout_weight="1">
<
android:id="@+id/btnDot"
android:text="." />

android:id="@+id/btnZero"
android:text="0" />

android:1d="@+id/btnClear"
android:text="C" />

android:id="@+id/btnAdd"
android:text="+" />
</ >

<
android:id="@+id/btnEqual"
android:text="=" />
</ >
</ >

Step 7:
Right click on the “drawable” folder and select New — Drawable resource file.
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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.

xmlns:android="
android:state_pressed="true">
>
< android:angle="90" android:endColor="#FFFFFF" android:startColor="#9EB8FF"
android:type="linear" />
< android:bottom="0dp" android:left="0dp" android:right="0dp" android:top="0dp" />
< android:width="60dp" android:height="60dp" />
< android:width="1dp" android:color="#ff3da6et" />
>

android:angle="90" android:endColor="#FFFFFF" android:startColor="#ffd9d9d9"

android:type="linear" />

< android:bottom="0dp" android:left="0dp" android:right="0dp" android:top="0dp" />

< android:width="60dp" android:height="60dp" />

< android:width="0.5dp" android:color="#ffcecece" />

</ >
</

</
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Step 10:
For all the buttons in the activity_main.xml, add a property “android:background”.

android:background="@drawable/button"

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.
dependencies {

compile fileTree(dir: 'libs', include: ["*.jar'])

compile 'com.android.support:appcompat-v7:21.0.3'

compile 'net.objecthunter:exp4:0.4.4'

}

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.

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 {

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};

private int[] operatorButtons = {R.id.btnAdd, R.id.btnSubtract, R.id.btnMultiply, R.id.btnDivide};
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private TextView txtScreen;

private boolean lastNumeric;

private boolean stateError;

private boolean lastDot;

@OQOverride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);

this.txtScreen = (TextView) findViewBylId(R.id.txtScreen);

setNumericOnClickListener();

setOperatorOnClickListener();
}

private void setNumericOnClickListener() {

View.OnClickListener listener = new View.OnClickListener() {
@Override
public void onClick(View v) {

Button button = (Button) v;
if (stateError) {

txtScreen.setText(button.getText());
stateError = false;
} else {

txtScreen.append(button.getText());
}

lastNumeric = true;
s

for (int id : numericButtons) {
findViewByld(id).setOnClickListener(listener);

}
}




private void setOperatorOnClickListener() {

View.OnClickListener listener = new View.OnClickListener() {
@Override
public void onClick(View v) {

if (lastNumeric && !stateError) {
Button button = (Button) v;
txtScreen.append(button.getText());
lastNumeric = false;
lastDot = false;

for (int id : operatorButtons) {
findViewByld(id).setOnClickListener(listener);

}

findViewBylId(R.id.btnDot).setOnClickListener(new View.OnClickListener() {

@Override
public void onClick(View v) {
if (lastNumeric && !stateError && !lastDot) {
txtScreen.append(".");
lastNumeric = false;
lastDot = true;
}
}
Ds

findViewByld(R.id.btnClear).setOnClickListener(new View.OnClickListener() {
@OQverride
public void onClick(View v) {
txtScreen.setText("");

lastNumeric = false;
stateError = false;
lastDot = false;
}
D;

findViewBylId(R.id.btnEqual).setOnClickListener(new View.OnClickListener() {
@Override
public void onClick(View v) {
onEqual();

]
H:




private void onEqual() {

if (lastNumeric && !stateError) {
String txt = txtScreen.getText().toString();

Expression expression = new ExpressionBuilder(txt).build();
try {

double result = expression.evaluate();
txtScreen.setText(Double.toString(result));
lastDot = true;

} catch (ArithmeticException ex) {

txtScreen.setText("Error");
stateError = true;
lastNumeric = false;

Step 13:
Save all the changes and run the application.
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Conclusion: Thus we have studied and implemented naive 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:

o 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.
o 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
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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/buttonl"
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">
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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,read Button;
@OQverride
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);

setContentView(R.layout.activity_main);

editTextFileName=findViewByld(R.id.editText1);
editTextData=findViewByld(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();}

}
D;

/[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);

FileInputstiream 11n = new Filelnputsteammyrile);



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();

D;
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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:

o If exactly one active alarm exists, it is dismissed.

e 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.isVoicelnteraction()), then the implementation should additionally
use Voicelnteractor.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).
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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.isVoicelnteraction(), and if true, the implementation should report a deeplink of the
created/enabled alarm using Voicelnteractor.CompleteVoiceRequest. This allows follow-on voice actions such
as ACTION DISMISS ALARM to dismiss the alarm that was just enabled.

Request parameters

o EXTRA HOUR (optional): The hour of the alarm being set.

o EXTRA MINUTES (optional): The minutes of the alarm being set.

o EXTRA DAYS (optional): Weekdays for repeating alarm.

o EXTRA MESSAGE (optional): A custom message for the alarm.

o EXTRA RINGTONE (optional): A ringtone to play with this alarm.

o EXTRA_VIBRATE (optional): Whether or not to activate the device vibrator for this alarm.

o EXTRA_SKIP Ul (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
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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 Ul is ignored in this case). If a length is
specified, and EXTRA_SKIP_ Ul s 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

o EXTRA LENGTH (optional): The length of the timer being set.

o EXTRA MESSAGE (optional): A custom message for the timer.

o EXTRA_SKIP_ Ul (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.
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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
URL
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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"
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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.
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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 Ul

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 UL If false, the application may display intermediate
Ul 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.
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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.exnol1" >

<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"?7>

<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>
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Java Coding for the Android Application:

Java Coding for Main Activity:

= (Click on app -> java -> com.example.exnol1 -> MainActivity.
= Then delete the code which is there and type the code as given below

package com.example.exnol 1;

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) findViewByld(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)

{
if (calendar. AM_PM == 0)




time = time + (1000*60*60*12);
else
time = time + (1000*60*60*24);
}
alarmManager.setRepeating(AlarmManager. RTC_WAKEUP, time, 10000, pendinglIntent);

}

else
{
alarmManager.cancel(pendinglntent);
Toast.makeText(MainActivity.this, "ALARM OFF", Toast. LENGTH_SHORT).show();
}
}
}

Java Coding for Alarm Receiver:

= Click on app -> java -> com.example.exnoll -> AlarmReceiver.
= Then delete the code which is there and type the code as given below.

Code for AlarmReceiver.java:

package com.example.exnol 1;

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 Ul 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




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

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

Service 1s a component that is useful for performing long (or potentially long) operations without any

UL Service 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 Service , IntentService runs on a separate thread, and stops itself automatically after it completes its

work. IntentService is usually used for short tasks that don’t need to be attached to any Ul

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.




<?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="#clclcl"
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>
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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 textl;
boolean twice = false;
Thread t = null;

@OQverride
protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_main);
edit_query = findViewByld(R.id.edit_query);
textView = findViewByld(R.id.text);
textl = findViewByld(R.id.text1);
findViewBylId(R.id.click).setOnClickListener(new View.OnClickListener() {
@OQverride
public void onClick(View v) {
runthread();
runthread1();

}
D;




private void runthread1() {
runOnUiThread(new Runnable() {
@Override
public void run() {
try {
Thread.sleep(5000);
} catch (InterruptedException e) {
e.printStackTrace();
}
text1.setText("tutorialspoint.com");
}
D

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() {
@OQverride
public void run() {
textView.setText(t.getName());
twice = false;
}
D;
}
D;
t.start();
t.setName(sl);
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 —

<

My Aoplication

s3wram

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

I 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.




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

mydatabase.execSQL("CREATE TABLE IF NOT EXISTS TutorialsPoint(Username VARCHAR,Password
VARCHAR);");

mydatabase.execSQL("INSERT INTO TutorialsPoint VALUES('admin','admin');");

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

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.

Cursor resultSet = mydatbase.rawQuery("Select * from TutorialsPoint",null);
resultSet.moveToFirst();

String username = resultSet.getString(0);
String password = resultSet.getString(1);

There are other functions available in the Cursor class that allows us to effectively retrieve the data. That
includes




Sr.No Method & Description

! 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.Menultem;
import android.view.View;

import android.widget. AdapterView;

import android.widget.ArrayAdapter;

import android.widget. AdapterView.OnltemClickListener;
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;

@OQOverride

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)findViewByld(R.id.listView1);
obj.setAdapter(arrayAdapter);

obj.setOnltemClickListener(new OnltemClickListener(){
@OQverride
public void onltemClick(AdapterView<?> arg0, View argl, int arg2,long arg3) {
// TODO Auto-generated method stub
intid_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);
}
Ds
}

@Override

public boolean onCreateOptionsMenu(Menu menu) {
/l Inflate the menu; this adds items to the action bar if it is present.
getMenulnflater().inflate(R.menu.menu_main, menu);
return true;

}

@OQverride
public boolean onOptionsltemSelected(Menultem item){
super.onOptionsltemSelected(item);

switch(item.getltemld()) {
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.onOptionsltemSelected(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.Menultem;
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;

@OQverride

protected void onCreate(Bundle savedInstanceState) {
super.onCreate(savedInstanceState);
setContentView(R.layout.activity_display_contact);
name = (TextView) findViewByld(R.id.editTextName);
phone = (TextView) findViewByld(R.id.editTextPhone);
email = (TextView) findViewBylId(R.id.editTextStreet);
street = (TextView) findViewBylId(R.id.editTextEmail);
place = (TextView) findViewBylId(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 (Irs.isClosed()) {
rs.close();

}
Button b = (Button)findViewBylId(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);




@OQverride

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){
getMenulnflater().inflate(R.menu.display_contact, menu);
} elsef
getMenulnflater().inflate(R.menu.menu_main menu);

}
}

return true;

}

public boolean onOptionsltemSelected(Menultem item) {
super.onOptionsltemSelected(item);
switch(item.getltemlId()) {
case R.id.Edit_Contact:
Button b = (Button)findViewByld(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);
}

1))
.setNegativeButton(R.string.no, new DialogInterface.OnClickListener() {

public void onClick(DialogInterface dialog, int id) {
/I User cancelled the dialog

}
D;

AlertDialog d = builder.create();
d.setTitle("Are you sure");
d.show();

return true;
default:
return super.onOptionsltemSelected(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);
} elsef
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.DatabaseUltils;

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);




@OQverride
public void onCreate(SQLiteDatabase db) {
// TODO Auto-generated method stub
db.execSQIL(
"create table contacts " +
"(id integer primary key, name text,phone text,email text, street text,place text)"
);
}

@OQverride

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=1?",
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="#{f16ff01" />

<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/scroll View"
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
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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=""7android: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=""7android: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=""7android: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/text AppearanceMedium" />




<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"7>
<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:1d="@+1d/Delete_Contact”
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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
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Select your mobile device as an option and then check your mobile device which will display following screen
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Now open your optional menu, it will show as below image: Optional menu appears different places on
different versions




Address Book

Data Base

Click on the add button of the menu screen to add a new contact. It will display the following screen —
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It will display the following fields. Please enter the required information and click on save contact. It will bring
you back to main screen.
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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.
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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:

e What the users can do with the app, and what they aren't allowed to do

e Licensing fees

o 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:

e A complete list of personal data that is collected, processed and used through the app

e Technical information that is collected about the device and the installed OS

o Functional features of the app, its paid and free functionality

o Place of registration of the company and/or location of the copyright holder of the application

o The chosen legal system and legislation that will be applied in resolving disputes and regulating legal
relations

e The terms of subscription

o Citizenship (residence) of the overwhelming majority of application users

e 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.

Co ctiiduy all the available snfarmation carefully ab ot
J J



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/

e Restricted content definition

o Store listing and promotion

o Impersonation and intellectual property

e Rules for monetization and ads

e Privacy, security and deception regulation

e 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:

e 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.

o 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.

e 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 SOMB for lower Android versions.

If your app exceeds this limit, you can always switch to APK Expansion Files.

e 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:

e Reach to All applications tab in the menu
e Now select Create Application
e Choose the app’s default language from the drop-down menu

e AU @ DITCE app dCSCIIPUOIT (yOU Call CITANge 1t rater)


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

e 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.

e 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.
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Store listing

e 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
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Store listing - Product details
e Icon
The requirements are the following:
- 512px by 512px
- 32-bit PNG (with alpha)

- Maximum file size: 1024KB

o 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
e 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.
o 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.




e 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.

o 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.
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App categories on Google Play

o 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.

e 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.
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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:

e Choose Manage (Production/Beta/Alpha)

e Click on Edit Release

o 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.

e 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
















