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" F Smart
Indoor Flying Drones Robots Warehouse Picking Rebots
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Autonomous Vehicles
(Private Road Networks)

e oo Debrry Db /

Autonomous Mobile
Rebets (Transport)
@~ Light Cargo Delivery Robots
Collabofative InAksle "~ —ig— . )
Picking Robots + Autonomous Vehicles
Lighter-Than-Air Comimunications Platforms —
Mahile Robotic Goods-toPerson Systems

EXPECTATIONS

nnovation Peak of Inflated Trough of Slope of Plateau of
Trigger Expectations Disilusienment Enlightenment Productivity

TIME
Plateau will be reached: <2 yrs. 2-Syrs. @ 5-10yrs. A >10yrs % Obsolete before plateau
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[f hj BHdd §dS &OH LOMmsshkze Odedz® 0 j dzd &
' HGC dzt yj dedgv a3. 1 ted $C dzOH Mlssmkz Is! v L Oc Odz' dats &

I wdzH' S BO2y§ btjlsddO jdjChktjdjtee T o
dzj jWiSks'dodOmh j fsdtse ddz0 dzOMmj dzj dzdz oL Oc Oz’ dzgj
o' HG dzv yj dgdg®  j dzj Cltetsj dzgj o' bOfdvsils! v § sl
B & 2sd o dFHj2 LOdhdddmw o Isj dewe ' . lofh j Uid

ofmjte HJdz GOdzlz L ° tetsL 2 dzdz’ Bjtej ) tosdig @aBlic O dzic daif
ttsLodlsSlz SO jWsttdilzo Odzdzy toj Mis-BADKRM ESlc d L K & O difide t=
fjtej HBOYO" odH"' dzj dgdzg" f sdzOH 10 3 dz¥ WtsHZdey YH ts b
[Mdeso dzgd 3 G tOo yvw dsd Iskzls, w¢ y Skl Mwv, MlsOdz
(TCS)-¢ ' ¢ Odzlsd * tzdzH B Il sMITOIsdz' ' dzeo j Misdy'® ~ o MmJ
MlsOs st tdtso dets® ftosBdzj Bsy " v HPH, tof Otz L.OYuj oyt
o' d3 9" HSBRBO { tcsBRIZG LBOY Sz 'd COWIRdydsd, HJ o  HBE
ZOMmMdIsdisd B ted k2 ' d@gdze' Mise . v sz B ds Wfids djAsdefls & t
Hdzw  j 3YC tiodeQbes iy jlslgdh dz' ydzdn olsteOls ft5 € 5y dats Bk

SteOdzm¥ StecBzo Odzdzs ® Sy dasdBz & fls' . ' " j dadg? y' ts
tesL CBtelsOdzdz?y o d ' tos 9 Odz! des’™ dBjted ', BEH' adzdylse
odd3 tos 9 Odz'  Hz® O defisty Hasdg@ s S tc° ' &z, O IOS By
semdzzesok’ 5! MW ydd3 SOdhY ctcBOls s 6 s d.

stsdzd oM’ Is4 ~ dz' ydz ftosBdzj 8 o dw e dzj dz* , ai3ts Y
odt' "disd. Aj odwoedz dadzv dzj L O sdzdzd 7 oA s Y &5 s o
Is. H. rdzv fsCtedlslsw dzO2Ht' Bdz' h dn H' dzv dzets S 3 to
‘ez yd R bOdfi sttdOkst' 8 |0 twsLcstdklsd fdfHl
M dz2 dzd S soatsEts Lo' wWLCk Wi MAX. o d2lb lsiad to1y @znuf dbet

wdnd mlsj ds Hdzv o dMIsOo dzj dzdz? wWOREZdS " ®, LBBWE HO
fte®lsd, BJjLEZBsodts, Mmlstsmizs s Mw o j daffD ¢ S8 @alzd Hls §
1 4 &3d dalz y° W' dzOdeftse sB d3j M J dedzy tc H dzsBiE Hcldz L Gus'j'ls
jdzj e jlsdydes’ Bjtehftcj HNOOdediiindz@CGr Ld3Q Hdzv f ° dzt
hdtsodz® Isdfd djteiy *° MyYtsydeOy o, HJ Azt Is!

v fm' ydz 2014 tsSlk [ ' dz dépe jotehmlids Gst 4 jo ddfj totlg) jlsdd jS ¢
ddzi sesmMdmisi d3z, weC¢' §86° Hdzkz¥ Is! odz fiBdz dmftfL’ s e ls O
MdMmisj &3 0o dz' dzdzv dzj M Qo dztsflsw i3 * ' Csoddg
fe®lsk toj Ocko Odzdz? dz® O & fis 2 5 Gete b ' fyldszOL' 0. 2 ¢
oL Cstcls Odzdz" S SIS @S, d ~f "fd s j eflseots JjdzitecdIsd S d wde
wdzls j dzj Sz Odz dgd?2 oz ydoaz ded S L §  Hedh jdetss fyj Ctej
5L Edgdzd B Bj tejy ©OndEGPBE ZOd dt iz K

ltcORtsakzs yd rOtOCIsjte o HEdz¥ yj d jdzj Clstetsj dz
pjdkdSdr fusRdmdsedi, Stdjty 2dds O Ctodlsdyds
fjtcjnm" H dO odtsBdzdylsots o dzOMmdets’™ | dzj tdaf 'dZ' . dgOO di
Cjdzj eOtsted kO MdMmlsj B cjdzj Oy, w¢' odCsted

s 2017 tsClkz o wdzH' & BO° LOfteOys 9 Olsd f tsdzO
f" " Hfted® diBMlse. | " Hdes® BEZH] C(OStcHEFE@EOBBLSB Y toHpt
LOoHOdzdzY Hdzvw MY dz des’ tetsBESisd f'  Hftcd' ddfilse Is
Isj R desdzts@* 2.
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1 O9 HOdzgdg?" HdzW MMilskHj dzls’ o

1.

l s jfMisd Mtlskze Odzdzy Miste’ S d deso o gz & 6 6 fif Fy
Yy! sEts HOdZ BHd ‘' L L Of b eOipeksd@ig dz - Otc O
r dzv o dtel OH Qazy & EGtez®@dats dzOMIskzf dz2@ § E2dzCIsd
- feseo jMmMisd HBMdzZ Hdegd?2 OOz’ L. HOdedr, Bz
- {cOdkOd L ko Old MlsOlsdmisdyds o d&zOflsdo sl
' Hi3' dedetsls® d3° 3y dz@afgOdCdss * Isjflstse s
- fwsojMmisd fsyOlkS e Bl ® dfigls @&y dzd BOS @IS ¢ 1
- {sOfkoOlsd Sjdvy' ' & 3§ L dzOC adsds ] 'dvy
By BLd&zOSC O0dd;
- wWisteligzo OlIsd tsMisOIssydzd?2 dzOB ' 16 L &ZOG , dz0 ¢
- fcOdkOd Lo Old odzlste' N dz' 2 b fls s sduadg
l tso jfilsd @OdOdyscts o dS:sdOlsd dzOflsky d H'
Hsfmdz Hdisd, w¢ o dzOMmdz of sHBBOddZY, §tshdted
dzso d dzgdzs™ fMylstg” ySd aAj2fmBizC
Hsfd Hdlsd wSdd uyddsd % stdkss{igsoda) &sekl

LOWo dzwMesjlSitsigyj dgn Oy ° s Hj2, L wCddd daj O
fese jisd OdOdk L Odestedld o tjC tdj dvDOyiR
" dgh sk e k) . uC d&Ofmisd st odWd dzd?2; L o

sy’ ddlsd sy dzdetsmis’ eodC B HEPda By " frpjdmdodsdr
s dzdotsMmisj 2 O WkdS y' sdzOdz degdr dBtsy dzd o 1
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tdrrwf 2. Japfafrvrce ltfrRsrRm [ ow

l jds" &OMded HOUaF POBUSEO i@ ROWLCsztss
HOdzed R o j dzduj L dedn B W eE "dois ¥ 'dz®Lj 0 deteass @ s § S5 &S st
f 615 ¢ tc O oyt 12 3} tasdz® , H O dzd © 3 U@ B H Ty Y B Bdf #55 O o dz'Odzd@wicC
H Odzden " 'j it L-@l@d sdSd [ 49] .

211 eddzydfd O Isjrdsese’ ' twseslsd L o) dd

l jdzd S TyhpOfigC 2 dz' Mis' Isjrdesdzse’ 2, § ¢ dzd € Odzd

- BB 'CdfAsB Mvwd dzd - , ¢ 820 HzH D Efitpyigsddgiric ©

- o3 Mdrf HC s BB AEYISd HOd , WC' dOHARBHWIS!
ftesMiss BOGOIs HOddn, O fofMmis' 2dts LtesMisOr yd2

- BtEEHlstczC sk B®o Gegemistcf T AL @B Odzj dz' dets IsO Lt

l 90Oy 0O' sy qw, hs yv wa@old¢tPed mtsa @dz'dzvLl O i dzts «
LtesLEZd® Isd L O HGf Bd@SGEsE sSBd3 N J desets dz¥ HM! CSG
By dzd o sMls® Hdzwv sflsdd3 L Oy ° BOGOI! sn MmWJt daC
Srtstesdz L HBse ' W, delgg oz 6 & Bytziigf SO, " o d s dz@ed ylso s

1 dzhj Issgts, 2 ) tolsds 2015 wsClkz Cif Ods
fsfzdvtcdzedr IstejdzH” 9. ¢dzOdz' sd¢d SCtdBf Odz' ™ W My
o ¢ dzs O o MmiBd L dOydzk"® ¢ bz ¢ Off is'd o Wz~ dety &tisds'd In),ls
YyomlsS seots ftso' WL Odg' L "z ddi3d f s zdzw teded d3d dzOH to
totsB s Ydigz d3j dz2lsOdzd. [ 517 .

[Mdzso dzd 3d W OC IsstcOBRB to' L detstc” Hdetsfls® H Odzed -

-t Ld B d HOdzd f ylsdztsdizdagded ? 5BY' d&dstzd 2t6 © "«

- o' Ld2O ftedtesHO HOddr (yudfmdztse ™ dBOMded, d3dH

- o' L dg BsH| 2T B @Yy HRQAEdR ' cOE:-" dgldds9 Ods g 0
BOGOItsadd3' tedz" * Is. . ;

- o' Ld WtsttdzOlsd ftoj HMIsOo dzj dzdz? H Odzd = ;

- 9' H3 dzdesic's L of sls KA jdaz'mls® MdMmilsj dg L Bj to° ¢ Oda

- o' Ldes’ fedtesHd HOdzdr (2O tedC dzOH, IsjCflsd,

- te'dglskzy " dz HsMistse " todatsfls SO Istsydztsmlis' H C
sHddzdywves odd3 tlk;

- te'dAps T dr ¢ WstedBO MistckzClskztoseo Odesls® H Odzgd

| Zsodzd 3 L OoHOdzdg" d&3 Isj rdesdzse '~ L dzdlIlslsw H Odzd -
HYJteddz o " delsjtej MOR odt' hjdzadzw dzOfmlskzd dzdr L d&3' Ml
odL dzOyj dzdz? MlsOdzz sBO' ClIs" 98, By &S O MdkkzOoy"' ’

211 [ fdeso dz ftddeydfd woseslsd L o) ddSddkd H Oda

[C' 5 W' Ldudsets SBMWEk, odL dOyOd dzd &3 & C
shMseddosmis' , w¢' §' HE ] Md ¥ IOdOhE &dH dEHiFs ' H CLd@fs:
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1 0B t6 HOdd~ VVV: sBMWeEe (wvp) umds) L dzs G azS 5
tcsL tesBdzj dzd?2 SR Odz ¥ Meta Group E 2001 tsa
HOded s Ek ofp' 7" Iste! sn O j SIsOR.

1'"Ldg hjy BE&ZO HBHOMRO " dsjtftcjlsOy" v L yslsdt
-3 dzdzd @varidhility) , hVifds L 2Odz' L Oy Wiy (dgts dgQ adkde' zfrpld i o(pVpkz
| DC, dzOftedC d&zOH, " desjteftcjlsk’ yjlboeojtlsd2 V w¢
sBtesBSCd o jdzdSts’ ¢ dz CStsfMls® HOdEdR" LO 9"  Hftse" ' HG

I'datsHwyd L dzOa daOjdedisd , o Spztsedz’ fteddaydyfd tot

- CttedL sdzlsOdz? dz0 eRpnh sPdse @2 Mtstcd dzydf B
ZxdJ LGOHEZO Odzs W, 9 J dzd € ° H Odz' LtesfisOs Is! L ¢
C'dz ¢ Misy B Yd mde ®'Odis mladthts o 'zdzvd® Is !, MvzOy' H Odz" ,
hCwsHd HdzY ftosHESCIsSdo datsfls® ;

- 9' Hiiso sist @ § dzipdhy , wed?2 odfdzde O L fstj
B Misdls! o jdzdék ¢ d ¢ fMis! wBYdMdzs 8 Odz’ dagdr 9 IzL «
esMlisOlsddj, 2dBss ' tedz Mis! odaitHEZ &OMddd L dOHL
f so qodtetO R so o Olsd 2dBEtse " tedz' Mils! SOCdm MdlslkzOy' 2 Is

- 3 Myj L dzOR s H Y jydedeV tod@iseddR] | LO wCdds HOd: t
¢C' dz' € sMmhiz¥ o Gk yHdif okzL dz' 9, wehts eotsded W' L dydzts
sBtetsBdzV s Is! MW dzgO ' dgh sk Mjtea jto' , IssH' odlstcOlsd
sz S wOhj BttsBdYVIsd HOd d2O0 &BOh ddz, dz6 w¢' 2

A ftoddzydty d odizw tgf Bzdz'lstc®H f y'* Andzd = , o jtelsd S Od
BsHjdzj?2 LBjte' cO0dedey MstczClskztetso Odedr HOdzdm. A OE
tesBBsiIsd L 9§ dzd ¢ dAd3d¥ ted@izrdddftc * [L SdAV]is.tis © Hyef yJ j2ddiEse O dz' L
0 jtolsd CBEM faR” ¢ Odzglett MistczClskztoctso Odgd s H Odzd - .

212 j andesdzse ' W SO IsjdzH jdzy' T twtsBBISd L 9 dzd €
s sYyOlCkz dzOB ' tc ' HAtSH" gkiplz B3JsdzE dets a2tz * ABOM G e
sBtotsBSd dzj odL dzgOyjdedr MbstczC Isktctso Odzdr HOdzdrm, Is
fiCtdstiztigfip z dfsj dzlsd Hadoop. 1 " Ldg "j HB Isjndesdztseg’ 2
LOBJ LY Juyukze sy OdzOdzse ' ydz' dtsy dzdo smils’® tBWtsB S d H

LOfmMsBd [ 52]. J CdeW st d3O Yt 2 dzed = M d fiplaydBO R (F wul) t
LBjte' O st Mw o jdzd¢O ¢'dz €' Mlsy HOdedr. A° HOdMZ
Yy ftesBdzj B BRZdAZtE odte' h jdzs o dCtstcdMmistsea o Olsd

MapReduce- Y J BtsH j dz tesL f SH' dzj dzd ~ sB ydmdzj dg
L Offtistslzts o OdzO@ S s Odz' * ¢ Googl e. 1 G Hdzs L y' ‘o
“HJ dzls d ydzd BOL sodn L O9 HOdz |, wg odSsdzlze Is4 M
sB' ' Hdzz¢ s MW o C' dgyjod? tejLbkd Ol [53].

NoSQL (Not Only SQL)i yd L OcOdz dzgd2 Is] oty dzdzd @zv dzf 8§ dz®
HOdzd » mMrtsodh, ‘ dzj © " HdesfdIs' mMw HB WwWECE° M
toj dzv y' 2 dg' BOLd HOdzdr "  HRtSHWIS! Hdd&Y HEMdIk! N
CdzzyS s fsBkzHtsoa Odegdrn L Off dém o Obizthr  OzO8 B gzls @z | dzdz
Biy'  odSitttdMmlsOdzdzy wuviy OCt™ MO' dgj JWi€tCls
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Hadoopi dzOB " tc 9o ' dz' degs ff sh et 9 Oded - Elsddz' Is, B ' I
LOf EMCE L ftsH' dzjdgdr HBHOILEC 9, s fo@ysvs lsi o G
sHdzg ‘8 L BOLBoadrn Ijrdsdzsce' 2 B' dz' hsfls® yJ delste’

Riyy w®Bso0O fsctOblzo Odzdzw Hdizv tsBtetsBEd MISOIs«
odSstedmlstsolz’ Is* Mw HdzY OdOdz' Lz HOdedr ° WBE.Isdyd

PythonT i3ss9 © f tetsctcOdszo Odzdzy, WEC O ' HJOdz! dets § ' H~
My JSlste B Bdz' tslsj €.

CHitsB O GChEtdstso Odz0 @B O ffosctcORRzo Odedz , W ¢ C
HOdzd ~ , dz' B' dz' "' fls BBse f tots ¢ tc O BBmac@diizvnIs O Wi
odCtstcdmlstsokzoa Olsd C# Hdzv dzOf d fijOdzdz” , f tsolststcdsts G
OB st © HOdzgdr HdzWw totsedetss Cd jlq@ Ctis'dhejdzis” . B ' L dgj f

O OteOlsdz’ ' h jdzgdzgv. Teradata, EMC ¢ts@f @Ol
C i dzf Sshdf,tcd L dzOyj dz' Hdzv tBtesBSCd o jddSdr B MY
odedzvH' ctlstsodns HB oMlsOdeso dzj dzdz? S dRBEzdZ COY' 2
f OtcOdzj dz' dats’ sBtesBSCd SO ftosetcORdzj LOBjL jydd
tef j dzgdz? HdzZvw OdzOdz' sdydets’ BBtetsB S d o -Offf @©dg'ONslszd,?2 &
Hana ©" H SAP OBt Exalytics ©"H Oracle [57].

| stedL sdzls Odz? dzO@ BOMh sOBtse Odg' Mis! , h s tMhdse dz
tetsL f sSH' dzZw e s fqw 3" ¥ 5B UstBfedssBod® dz Isd@dsdy off B otz dz Qf digxfts H'
10 HOdJABd McKinsey Global Institute, BOGOIst
f" " HRftSHWIs! Isj - desdztse ' NoSQL, MapReduce, Hado
B' L-Gez@dz' Isd ¢ d,d fipdsjjddsdy ‘LA de © ofglz’ dzdzv B OL Odsd H Odzd - ,
[57].

2131 sO0fd tsBBlsd L 9oj dzdSddd HOdzd d&3d

dbdzOdz' L. o jdzdSdr wBMWE' 8 MlstckzClkztcso Odets”’ Is ©
C'dz SO jlOf" 9, Mt bted®Old tHEtsWdIsEOfytsd j L db
LBtS' 9 tsBSls'0 ISBAZOHIEZOHAMY Gdsp  sHOY' d2Oftelzed,
ZOf ted € dzOH, 2 disd ' teldis jfinds'! tstsicdsyOdz! dzed ¢ d o yOMmdets

- datacleaningyd fils ¢ OF WjO d4dtsd ¢ tc Oo dzj dadz” f sd3d dztsC o
CdeW stedzOy "t ZOf tod € dzOH , f sd3d dz€ d tczydeséets 9o,
odd3 tos 9 Odz dgdr ftoddzOH' & YjtejL (Bl syOmddr L

- feature engineering ¢ j dzj c Oy W HJHdWBEEHAZ 9 HdzW e B Iz
BsHjdi?2, &OftedS &OH, thme' k', MOy tseslsd, MO

- YsBlZHBO O * dzO9 yOdzdz" OdzOdz' Isd ydets™  dtsH j dz’
(Otee jlsdzs’ ) L3 declets” . w6 OS fjtejo' tewsis: fjw o 2f ts
ftcjHdCkste' 8. ¢S ftedCd&OH, MS' d ¢d Hd o MlsOdzts
p' Sk 25 S ' o ' @ ik ywmetslksd d&jd"j 5

214untso dh O H Odzd O dz@dlz! Isef C i dzj

1 tesLodlsStsds " deW stedzOYy" 2 ded mn  Isj n dats dftfets tQd frpls o' |
ZOC s dyd dzz ' deW st 3Oy " v defflaf n f='dR pgalzisls v 1 dzvf tc @ b ezls
tetsL tetsB dzj dzts B OGOIsts to' L dztsd3sOdz Isdzd » * daWW Sted3Oy " 2 dac
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H' Wdzt desfls' . AW o' L desd3Odz Isdz' fMls! tclslz] dzlzi, © o Wiskxldm & d
U LOOWLSE L yddz 2 1992 sy’ BlRzdztc L Oftestf sdztse O

tntSodh O THRMIAY j y' Od' L e Odg mMdMmisj &3d CJjtkzo
' Histed Bcdz@dz'LIclejCrf . wrtsoadh O HOdedr LB t5HeEBWE d
sO odMmlskzf O Is! * Hddedd3 HY Jtoj dztsds ' da stedBOY "~ H dzw

[ "y MosedhOdd HOdzdr IsO BOLOR] HOddr ' fdzz®

- Isdfd LBjtejyddzedrm HOdzdn . J Oo Istsdzts dgdzd = 1 |
9" HH' dz' 89 Ctsdi3f Odz' "H "oV da'fds®mf Isi dzts wHASS offffth jite dH O dzd = 2
f ' HieSLH  dZ' 9 Ctsif Odz' ~ ;

- B0 B HOdedrR. U LodyuO2dzedrsr BOLOR HOdzdr d
fslssydsd?2 dBsdaj dls yYyofmkz, O Matsedh O HOdr & Mmisw
AW stedgPBBE T HAZO0 HdzW OdzOdz' L k2, (tos'cddfdRo @tatlz] dzff tc

- &3 Myd o wBBYdrs Ftotsyl MOA. ] CEdif Odz" W A
LodyoO2dz BOLd HOd-, O o' d 'disttdzkOYy' v L O 0O

sdz¢ yso d dsd € i3 5dzjrdEQ@BIO IHdEfarsE s Uslsdted M ¢

- Y dzlstcOdz' dzO BOL O HOdzd = ;

- ETL-L OmMtsB d;

- 3§ sOH Odz' ;

- LOmMtsBd HGBMiskzY] kz.

—_
ETL . Access
tools

—

tdm. 2. 1. stdftsdsj desd Isdftseatscts Mmntso

steOHdy' 2dzs Oten ' IsjClsktc® Mratsoadh © HOdzdr ME dzO
- dz0 dzdy d sdiIztetel Bz M BUzZEf®R ¢ Mdte' € HOdz ;
- MjtejrnHdzg 2 ' o jdz & Misdls: MmMjteeajte Masodh O
- 9jtrndz 2 t'o9jdz o Misdls: LOMsBd OdZOdz' Isd ¢
ldH" dzve st Isted tshdsedzdrs Isdfd MmMrtsedh HOdzd =R :
Enterprise data warehouses (EDW);

- Jperational data stores (0ODS);

- Data marts.

lteddzydtf d HEsEdbOdHOdz] = :

- 9 HBSBtOY jdzdgw odrm' ' Hdzdms HOdzdr. ®wnrtsodhj HO
HY Jteddz HOdz] R ;

- ' dzZlsj s Odz' Mis! ;

- LByt cOdgdz" MlstckzC Iskztetso Odzgdr HOdzd = ;

- mkstdyd Mo

- dzj L 3 dzdzf 8! f oSG dzsL Zo Odzdzv  dzj sBR " HAZO 9 j dzd
vstsiEy HOdz' , s a3 Mlswils: Mw E Matsedh ', dad ftedL dzOy
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AJ dzstcOdz! dzO BOLO HOdedr *° thdsetsr Mrseadh O H

[ jOfiQge HOdz2 ftts HOd' , IstsBlsts 5§ dfy HOdz] A,

10fMsed HEMkflk HGBLo s Is! Cougf MishDEOE" ©.
LOMsB " o okl L Of Jdsftetd d3j dzlstde * ‘lsdzl®j, dzj S Iskz O dz' ¢
OLAP," &eftplz d3j dzlsd tetsL tetsBCd 1 totsc tc Ods.

ETL-L Offse d ftedL dzOyj dz' H dzvls ® @ oz@ algls @erizy clzdzy | k6 P tzd

[z jWiClkdodstsets adCtstedMmisOdzdzy HOdzdR o OdzOdz
E Mosedh®, w¢' ®OsIs! Mfjy Od dz MtekzClskzted.

JHdz ‘¢ L OCdR MmbtekzSlkzte * MojBO ¢ GO,
e ZOH O Is' W L kOBddy" o ddbkicks? st BBdr'tedzcDs
esL i k2 s W IlsOB 22" W OCIK ' o (tedmkdasS

-

* Kuis * Llerna
* Xapkis ¢ Mnutn
* Jlesis * Kepamaur
* Yepkacu ¢ Llemenr
* Yxropoa * ocku
* Kam'sHceke * Tpybu

* LUiHa

¢ Kinekicte

¢ Cyma

¢ 3anuwok

* 3aboprosaHicTb
* TOB “lMporpec” * 01.07.22
* 3AT “Cneubyn” ¢ 02.07.22
* TOB “MowntaxHuk” * 03.07.22
* ®OI CumoHeHko * 05.07.22
* 3AT “Byacepeic”
¢ TOB “Texnonapk”

tdfm. 2.2. d4-ajdBO ¢c1 ©LEOE

wdzh s s zdvtcdtss Mnj i3sEs Moo dh HEMeNE 2 fifib-.
HywC! odd3 tod destedBOdZ' L 8o Odz' dzON Bsf @O tsa JIsls OB ¢
Mard B cudz yddzC ©e ' By dde ' Mis! dBOL IsOBdzdy® W

K Ho ' MrJjdid o ' Hte' Ldzwels: Mw LodOwLCORBI IsOBC
mMrtsodh HOddr d&O hdtse ' to]j dzsigBZDdzf{E OO HOdzd = .

] HJwCdn OdzOdz" Isdydzd s MdMmilsy BBOA HsYy' dz' dzts
Hy ¢ dz EsdBO IsOBdzdyw dsd W OSCI" 9. AW Mmaj B3O dzOL do O

VL1991 sy’ OdzOdz' Isqd ydetse C i3y Odz’ “ ¢ Forrest
9 Isteddz HOdzed~ (Data Mart). WHJWY o' Isteddz HOdz] n
&zOB''tc Mfjy Odz' Ltsoe Odzdrs BOL HOdzdR, hts o3 unilsdzdse
ZOf teWw &3¢ " 9 H' Wdzt desls’ C Bt sOY

63



e i

* O6nacHoro 3Ha4eHHs Kuis Llernc * bya matepianu

* PaitoHHOro 3HaueHHs Xupxm Mnutm * Bupobwu iz metany
* bina Llepksa D Kepomam’
* Yepkacu * Llement
* Yxropon * Nocku
* Kam'sHceke s Tpybu

* Lina

* Kinekicts

* Cyma

* 3anuwok

* 3aboproeaHicte

floxaniens floryneds “

* Micuesuit TOB ‘Mporpec” 01.07.22
* |HO3emHMIA 3AT “Cneubyan” 02.07.22
L TOB "MoHTaxHuk” * 03.07.22
* ®OMN Cumonerko * 05.07.22

* 3AT “Byncepsic”
* TOB “TexHonapk”

t dm. 2. 3. dnJ B30 cudz ) ddz Oe

10 todizdzS f S OL Odf®' ofipf2jjods®® Sls T 5o M O H Oded & .
&j HsMsOkd s, Ikt Sstdhlsks Oy d&syklks' Lo jtdsklsdHf

; m— = =
g, S/ S|

BitpuHa BiTpuHa

CxoBule gaHux

t df. 2. 4. uDtdsdodidzOmeydzdi™ dad o

1 O9 Odzls Oy j dzdz? H Q&AL @ Wnj~fike d M J§

v MEyomdedes SBRBIOd Wi HOd LOLeadydO2 LBJjK' @
- BOLd HOdz] R ;

- WwWO2dzd Exce-lsOpdgdgobpgl e

- CRfMmdMmlisj &3d ;

- fshsO;

- Mty Odzr d2' i ted ' O ' odzh .
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[ Oded s MIsO' HEY] BOCOIts ' otsded L dzZORtSHWIS! fMw
sMC" dz ¢d OdzOdz' Isd ydz' LOfdlsd ftOys ¥ Is! Hiz)yj Ht
odSCstedmi@iEdsj dzsd w ¢ ° BEZHEIs! slstcd i3z o Olsd dH OR" |
‘Hddese s W stedzOlskz, ‘ LO9 Odzls Oy o Olsd o “ Hddzj M
dzOL do O o'ty jEHd3, O o ' H{f tsoi EflleE d fiflsg igCaigafdzdz’ L O Mt

ETL ( OdzG dz. Extracti, HsTrda msidtsor mo d His® d&zd O dzd
L O Odzls OHyjdzdwreddz ' L. idseodedr ftetsyjiMm' o k2 Cjtolzo
[59]:

- Extractio JHBsBEZO Odzdz?" L OfdMm' @ 'L HYJjteJ &zO HOdzd
ftesyj Mk jtcjlse tstej dada? ;

- Transformi f ' HEBIss9C O HOdZdr HB totsL 3 Hjjddstlw o -
WstedsOlskz, hts ' dgO2B' dz@ " Ltekydedds Hdzv dOMmMskzy dets¢

- LoadiL Q9 Odzls Oy j dedz?" H Odzedr ©® Mmatodh j.

10 fJth sz -fjcls@ff MEZEPIJL dzOyOE Is! MW HY jtej dzO H
vsOCddi3d HYjtoj ZOBd sy kls! BEklsd St stcOlsd o dz
CstedMmMlszo Oy 9. 166l @3 9adL dzOyOs Is! Mw HOdZ WwWEC' dzj

V Py desmls® o' H Isdfkz HYjtj &ZO HOdedr ftesy,j f

it BLtc" Ldgves sy Isted Isdfd HYJjtj dz HOd] R :

1) BOLd HOdzdr ;

2) MistczClskztctso Odz' W O2 dzd ;

3) dzgj MstczC Isktetso Odz' HY j toj dzO.

LOC Y OdZOdz' IsdSC Od3 dgj sBr ' Hdets Lo jtodzzlsd ERZodde kz
f ' Hodh jdadzaw wCtsfyls® HOdedrR odStstcdMmistsoalzs Is! Mw dijIs

10 Jilof " f§jte]lso HHftdgtizggvin ' H GE@RY @MIETL] o d¢ tsdzlz®

- fjteilsotstej dzdzy MlstezCIskzted HOdz] - ;

- OGtjclzoOdzdz?" HOdzd - ;

- fjtejo' H L dOyy dz ;

- Mot dedz” detso - HOdz] = ;

- Bydh jdadz? HOdzd = .

1 0 tMisOdzdz safAcsjylg iz’ LETIR2 dzs * Is! Mw j toj dats
MistezClkted Motsodh ®© HOkIR (ttdhmkzdsS 2.5) .

OLTP

Staging

DWH R —

tdfm. 2f8syEML

gty dd3 fesyimMsd 6 §jt]jds M dedz® HOdedrm ° d
HOddR odCstedmissol’ Is! MW Hdvw Mkt Isjod ydds L O
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Csf " s 90dzdzv, twjfdz COy' w ' fMmdgzs ydr HOdzdr L o3} tizd
' HAi3' dzg o' H B @&y i M HOddB b OETL MW IstcOdzMW tSteC

SQL Server Integration Servicesy § dgfiplz d3j dzls, wCd2 HtsL o4 dzis'y | i
OB O SQL Server. I ntegration Serviceslktwvayg't
tetsL H' dzj degdz¥ HOdzedm ' '~ = B0 ° H dzOdzdz® .

SBds'IBdZJdZES@QJSBtS

fsls' ¢ Cjtoclzo Odgdz” ;

- fsls' ¢ HOd] R

- BttsBdd S d § tsSH' 2;

- (OLOi] sted ;

- Ctsdzlsj 2dzj te(d;

- LOHOY'

1 sl € Cjtokzo Odgdz?y MEC ZOHO' s MW "L LOHOY O ¢

[9 0 LO{fdIk" &8 MDX

10 9" HBZ dg ' H dBseod! BQLHEZI OMbdEBicdelizgls sp BY H
HOdzdn, ®BsoO MDX HBLotdY' Mottt 90OIsd L Ofdlsd +
B Misdls! Mezs ODPLAPoad R t©O~R.

lde  tC O vdiDMEMELSC y' vW SELECT dtsed MDX &' fmisd
FROM E@tdzpvWL SSok Eddsoez WHERE. 10 o' HdB dzz o " H
odds' ed 'L SkEBk. uwd@zO@PYsdn ddOG(f B g Hasts dd@D X% d M)z dz$ L

SELECT [<Bumipl>

[, <Bumip2>..]]
FROM [<ky6>]

[WHERE [<ymoBa>]]

tdm. 2.6. htOfSdsd®H MDX

lJdds 6 BOCOlsd tthdses SO | &ISExGnHsSss &b
k' dz' §$d dOLed ©Mj2, O kOCEY & fMmjontd d&d. !}
fejHMmisOodzj dets & OBy’ 2. 1.

U SELEOTdl' &sod MDX &syj osdCstdmlsse ke Olsd

v OB AR eh ' fowl: sfj?2

- 1 0L O fy' 1 sw fdzj dzdav
0 [COLUMNS 4 ls 16 8€ ts dzts) dzS
1 |[ROWS twHS
2 |PAGES dlstste’ dzS d
3 |SECTIONS { sLH" d&zd
4 |CHAPTERS | Z0o d
MDX-oa dtc®y §fl &fiszC vy~ d@sed MDX, w¢' tsBydmdzs ¢ Is
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[ jtcOlsted MDX odStdlzels! Mmfjyd¥Ww ydzz H' 8 IsC
WikdC y' v dsd. J Bso MDX ¢ HJSC dz2 €O Isdf " o st
s jtcOlststed dzOBtsSte' 9 SO M jy' Odzr dg

s Myjy Odzr degdr 6 jtcOlsste' 9 d@dsead MDX dzOdzj 3 O

AzdzCy' W dBseod MDX ftsH' dzvsls! v dzg@ HjC' dzr €O

]

Wk dSdop st lz;

WiEdSy' S ydzj &z o d 3’ telz;

MstesCtso" WkdCy'

ydmdzse® WkdeCy' ' ;

WedSy' W odd3 tckz, " odaw, ' ' teOtem '’

dzh * WlkdC y'

OmM' B SQL Server Analysis Services

SQL Server Analysis Services yJj yOmlsddz©® SQL Server, h ts
OdzOdz' Isd ydziz tsehetsBE W ( OLAIP)dzf CIszOdz! dzse 58 OdzOdz' L |
B' L-Ggz@dz’ Isd ¢ d.

[ dzw
2022)

tetsLc®GBCd AmBlIl ysis Services k flsOdedz =
dzj SBR ' Hdzts o S stedMmisOlsd tetsL h dtej dzdz® Mi cr o

[ ZeSL e Bz’ tsdets Athebsysi s Services d&tsy g Blzls

Server

Management Studio (tedmkzdes¢ 2. 7) .
._'_-.: Microsoft SQL Server Management Studio | Bo!cTpbii sanyci (Clrl+ O] P - =] X
Qaiin [paeka Bua Cepenc Oxno  Cnpaeka
z B-a-s ¥ | B Cosparszanpoc B R & R D =

Beinonnnte =

O6ospesarens obwexros

Coegunute~ ¥ 7

=Qi ] ARTLINE\SQL22 (Cepeep ananusa gannbix (Maiikpocogdr) 16.0.42.216 - ARTLINE\Admin)

Bbazbl garHbx
0 |3 AW2022
+ MecTounmnen ganHbix
MpeacTaeneHua MCTOUHMKOE A3HHBIX
Ky 6o
Wsmepenna
CTpyKTypbl MHTENNEKTYaNbHOIC aHANN32 JAHHBIX
Ponn
CGopkn
3 MySSAS
CBopkn
= ExcelMDX
= EXCELXLINTERNAL
= System
= VBAMDX
= VBAMDXINTERMNAL
=] ¥Ynpaenenne
= [¥] Pacwumpentbie cobbirua
CeaHcel

tdm. 2.7. wjtojtc OdOd' Lk HOd~R

s €ls (BOLO HOdI~) ©® Analysis Services fy

HOdzd =,

Cbies ‘oo, fplsfeg S lskte ' dElsj dzj Sl Od desEts OdzOdz
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[ Ydtod dzt HOddr HtojHMSOO &Y' Is! MW twWWHCEBSAE " H
Motstcjdzdz HY jtej d&ZO HOdzdr ©9dBdtOB Is! 5MisOYOdz' ¢
fijtemsd W' COy"

} tojlsi@p dzj dzdz? HYy jtej &z HOdzdm OBMlstcOC y' 8 toj ¢
CkB' o odds tos 9 Odz' , Mlso stcblasOdzd Rl tol H NG OO ldAy olzdizt
HsLotsdzw' Cjtozo Old MbtckzCIskztcORBI CHsOded BO fudp L Odg 5
L Oe soadd3d HYy Jtj ZOBd HOdedr ( &zOf tcd € dzOH , BBts ) dzO
BjLYBMjtcjHde B8° LB dd odrn HdzsEets HY jtej dzO HOdz] n

sk BOGOIstse dd3' todatss MstczC sktetss | hs o3 M
MC zOHBso dd3sd jdzj o3 delsOdsd S kB o d Ladgfog( Qs ds Is Gnls iz &
odSCstcdmistsolz’ Is' W HdzWw Lte'' L' 9® HOddr, O & tod daC
MsOdeso dzW Is! " dalsjtejfm Hdzw €' dgyjotsets CtstedfMmiskze OycC
HEHOISCE Glsted d@idzo Olsd W iHAZO () dgVte @' € ZIB Op d @ dfL dzOy
Mz 30tcdzed = L dzOyJ dz’' . st SO CEBO odL dZOYO' Is! mw
MisOlsdmisd ydets tsBydmdze 8 ©Odz" L dzOyJ dedz™ [60].OR tSH' &8 [k

ldd&s' tod BOLJ H Odzd ‘ ¢ tsdzjdSo s lss fws B 6O IsQcls]* B
odSstedMmistsoz¥ Is+ Mw HddzW dzOH Odzdz? o' Hisd3sMIs jJ6R]. § tots

dlstczCIskzte® ' dzlsj dzj SlszOdz detse s OdzgOdz' L 2 H Oded R
"dalsj dzj SIszOdzt desets OdzOdz' L Y H©@fdf® : H O drZD, L OH @& € 't
SOC sy dzjsBtsoOWLSCtsa ] MjCy' sdelzeo Odzdzy dzO dz09 YOz
"dalsj dzj SIszOdz desets OdzOdz' L2 Bstsy i f HIsted Bkze Olsd ¢
i " dz dets o dC tsted MiedepH.s Is! tHJdz HEA3

SQL Server Analysis Services d&zOHO s H J dz
Hts tsf jtcOyYy' 2, tBO' ' Cls'9 IsO HOddr. v Ctdmiskz:
SQL Server Analysis Services, ftoddedz’ LtetsB(dls

1B t6Cd o Mlswis: CtstedMmlszea Oy ¢° WedSy' oo, h
Mul ti di mensi onal Expression (MDX) IsO Data Mi

22f jIssHd OdzOdz' Lz o dzdSd~ HOdz]d n

10 HOdd?2 yOf ' fMmdk® wHsMdls: o) ddC jo j2ds diE &6
WjtjL '"F hdesS) odSstdmlsOdadzy kO i lkzdvcd k!
L dzd T .

221z skzyds dzj 2tetsdades’ 3] toj N

ZIlskzydz dzj2tetsdzdz dwBiteiy', o btz ydmd' ¢4 dzj
Odze stedIsBORI, hts oditstedMmlssolzeIls! Mw Hdzv odtc’ hj &
odJfOHSCSaBEts odBBKE, C ts dyigj’ iBZRo' Qdzde's  ISYOO te D @Fg lsfitcd (
B ~nOdz' L d&3d, G tsH' B dz& HS ftcdqicsHdzSsGs o' HBBKGE 9
Odzj fjteh dg 3y oditstdMmMlssoalzo Olsd dzj Qtetsdadze o3 tod )
Bty k2 odtw’hjdedzg CBBdeCtej sdzsets s@dey O dzdiztc Ow @ dizj
9 5dz0 dz@®8]yJ dzO)

v BOh d dzedzts 3z dzO 9 Y O dzdz' odStstcdmistso zs Is+ fiw tc
HdMSted d3' dzOdzlsdzd 2 OdzOdz" L, BO2 M e+ ¢° Cd&zOMdW * €
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o &' dzy’ XX Mistsdz’ Islsw  odin’ dv lsief didyjs IdmpetmtgaitQ s ufQ. dzd
vyjtetsoad?2 odBkna ' dsjttjmMkz Hts ddr fsyOefmw Ek 198
Lo BtetsSlsdzsets f sh qtoj dedg? sz dz€de, wed2 L kM4 -t

z1fTuj Mmdmisj 0L Odz@ - Bsf 50 O° dBBsSH " ¥ ydr " skzyded n
ftesmisdr eyl Mstedny [ sty '] wa df yedsty | thisstied i3z° M d ¢ dzO
(HOByYyd<¢' '@ OBt " dhdr HYJjtjdz MdcdoOd o) ‘ fjt
ftesmils'  oBryde@dztcde dBRtcj bk, dBykls! HtOys o Olsd
LOsaHOdz [ 64].

YyOfmsts dERPtEisez L lsOhsoakzsls! Mw L O t' 9dgv dzgd (
fjtehtBE d LOLoadyoO2 * of" " Hddd®d doj 2tetsdzOBRd. A
OH HOLYdS¢' o Ek MdMmlsjdd tetsL ' L dz0o Odadz? tsB dzd ) ,
d dzOf Md dzj Qtetsdz’ &8 dzOMsk desets te' oadgv. | jJRtetsded +
BjLYBMjtcjHde & dzgj fHtso' WL Qazf) L ct&sHdUE]ls ' O Btisls todd|
fjtejHOB IS ' o dagj2QtesdzOds dzO0 odrm  Hdzsd3z t6' 9adz . [
ftesyd Mste o n " HdzSGEts 6" 9adew L' " Hd2Oded?2 L HJ G " dzt Gt
L' " HdzOdzed?2 L HJC' dz € wds0 tdf totslay]. i AtgjO dFEO 2o tfeftd f fmlMSC @
LHOId&kO dz0s yoOlsdmw * L dzOfntHdIsd ftetsMmis® oL O BsL 9

222stcOkzH Msted dze

steOkzH MutethfQbrgd ¥ * SOy W [sO LBOGOY  dedz? H Oded R
odCtsdzze Is! yj L OoHOdzdzd ' B APz 2 o clstckzHtseo ' &

1 jtoj o Qe (:

- HthMbkzf HB OXZOMsodlsdr COHEL' 98 8 ofm! skl

- Bt ssCteOIls’ w: L dOyd dedzy BO° 8T dzr € d ¢ 5def e
ftosW i 2dz0 CoOdz W' COYy' w dgj 90Oy dzdo " . cS fsCcC
Is j n dats dzts clzfiylsiAef Isigs 3, B ' dz' W EMmf " " dedddd L L Otej ' Mistets
BOs Bjdz" j] HftwOCIsdydesets HisMe  HEz k o' HYftse ' Hdz 2

- HBwkZzyj ddz? tsBBlsd BHd ‘" dz¢Hdded o9 j dzd ¢ " 2

- Bltcd B3Odedz? dzj sBR ' Hdzgdr BBOIsjte’ Odz' o, ‘tskB jisds
LOdkzEyj dets’ OkHdlBste" ’

223) d&3' h Odzdzv IsO " dzlsj cteOY' W HOdzd R

1 3" h Gsdadz" dzls j ¢ 6@®WYH WRBHIOHz R0 ( d2Off ted & d&zOH, ydWts
ftedtesHdzts™ ddtsed, IStsdzOdz! dzd?2 OdzOdz' L), w¢' " dzlsj @
ftesotfHtscdzdB dzy dzd?2 OdzOz" L [ 49] .

[ dzwv o dwoedzj dedz?" L d3' dz 9 dzQeo Ctsdzdh dz' sz Mmjtej H S
el Mtem' o, mMdMmisJ RO, LOMdetso OdzO dzO ' dzlsj et Oy’
(Sl tsdzj dzlsd ' o dzv d3d tod Y ' , C sofdff tscdg ddidsof]  fintg thoq) te1 @k
fsoddzdzO OHOfIskzo OlsdmMw Hts HEMsEf dshis' HOIYdSE ' o
fticdmMssmMizo Osdmw BjLYBMjtcjHd 5 HB Ld3 dz 2 oadd3 fto

s OSCMsdesds" v L dzdIlslsw HOdzedr o dH' dzv* ts fp dzts o dz'
HOdzd s ' L d3 dededrm. [ Mdzso-dgQ W jsdidztealztda®’ tdz® d2' H j ¥ tsL
odzygd = deWstedOoy' v s W' M f OtcOd3jcldste dn, ¥ jtdy tezfok
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Ld&3 dzdzdr odL dzOyo' Is' Mw OdzOdz' L sd3 HOdedr " dzZvW R B
slsted BOdedz® Hdz ‘' OB B' o2 Mj L& dededn 2O s f)dat
L SBWOY Jj dedzy (dzj sBtetsBdzj d27 HOdMz ), sSdets HDOISESE tc E3tsdgy H
fojHmsOod dsHddd), koOtdddscts (L& ddo f{ij
fcjHmsOady’ w©BO' Cls) .

ldte" hjdedz2" ydes L OoHOdMz sy BEISd f§tetsd3’ 3 dad
I L dzOyj dedz® L o' dzdets’  Hsdp W © @& s te bl 3l d © 6z@ dzyis B dzaz C
f HoBHE. 16dC ZOHBd ®syj BlRlsd LOMstshkze Oddz” dzj
fesfsdk' &0 ' 5 shdss' o' tsd' Hizk yYy' &Sk L& f
Iso Otcd dzO OB s 'ORMER ySEdAsdE Is)te.' hy dedz? L OHOY' od¢ tsc

- &0 ' odd fEByYjMk Lddlslsw HOdd: §jtwjH A

. &0 MjtejHdy SBz ' odz, Stsdkd HOd O&Od LlIzs

- dzO ' o dz CtsdsB ' dzlzo Odzdzv dzj sBtetsB dzj @ -~ H Odzd

224[ Oh d dzdzy dzO9 y O dzdz”

[ Oh ddzdzi dzO9 yOdzdzw, wCj oCdzt yo' w¢ € s5dzlsitgfpdz
0o dCtstcdMmlsOdzdz?y diBtsH jdzj 2, hts fsBlkzHBo Odz dz0O tshmdesoe
Hiew slhted BOdzdz? NS dZOH ded R dftiHscdlzs L[ &5 |dz0 shdse ' B

1 02 yoOmls' hj Lt LdveEls! HoO Ikdfd d&Ohdddzsce s

- ‘deHEZCIsdoe dzj dzOe yOdzdz” ;

- HJHESISd9 dzy dz09 yOdadz™ .

vjteds dzed ¢ di3Oh d dzdzj dzOe yOdzdzw & ¢ dz0 9 Y O dzdav
fd dztsdz” BORI, fgOLddUP? s igaO@azde’d Is!'  Ht5) dpW[jee]] .J CAnj
dz0o yOdedz? L OtcOL * HEYJ] 6§ kdv teded 3.

10 o " H& dgz o' H fjtehdn, JeMYyjisd Mdhlsj dd
BOL ks Is: Mw dzO BOL OA LdzOdzr, wC' 90)¢B8 EZLeBHJI(
U BEEY 2ls! B s diSisitcdiddseOddls H dzv  dzOf ts9 dzj dzdz® B OL

1 O yOdzdz" dzO tsMmdese " ftoj yjHJjdels' 9 By dzgO@ tosL H
supervised learningS s dzlstetsdz! tso Odzj dzOo YyOdzdzw ( OBt dzO¢
unsupervised learningdzj € s dzls tc s dz' 59 O dajpO alaP® dzddzday j L OIB g
reinforcement learningdzO o yOdzdzw L ¢ ' H G te' § dzj dadzv 3.

stc" d@3 dzOL 9 Odzd -, totsL totsB dzw 8 Is! fw ) Codgh 34 |
' LdszOdz Isdzj, bkOdhY jtwdj kO ' d'' . [fMsodd &q
209 YOllzlzv  thelz o M’ Odzésstedlsdzd dzO0Oe yOdadzw w ¢ L

[jltsHd Cjttco Odgsets zOo yOdzdz" odCttdmistseze |
ZOf tedC &zOH, Isdmwy YektcwOl' 2 HBSEONd - Iso Otdo
yj S'diss@®SQj )kt Bdts Msostdlsd Odkdtstdld, W
WskscwOW ' T, wCk ®BOhddO d2 Stsdd wOd hj d BOV
s Hd O, WECO LOLHOdZjE H! (rflsOsddkO EOLS j o dHe
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Oz stedIlsdz' & €C dzOMdW "™ COy"* ° ' dzj § Otc O34 Isted Ydats’ tc
wWetsmisj?2 O fsCOLkE' oadmtsClk jWjSlsdedz Mis! MOdJ
odfOHSCtsodr ddH osnHdbOsHdAasC d ' Lddr 26t s
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HEHOI® af ke, HOo ' dikd f HAY sLesBSd  dj |
BdkzdL' CO MojkO, "t dzj odCtstedflstsol’ H,j©§Plo O t' h

10 BOL' OfzfBlkgBdk odfOHSBodn & M's kO 26
fjemfjSkdods Mis! 285t LOMssikze Odgdz? o L[WH Oy OF

24 wdselz i3j dzlsd Odz@cz' L & H Oded A

10 HOded 2?2 B3 dals ""difiEdz 3] deliz™ g ‘B Of Ots@xlz@dz'aL [ day ¢
Yy! sz tesLH' &z dOe jHjd ctdzseds L dzdn.

2.4.1 Xplenty

] ZOsW stedgO HdzW " delsjcteOy" ', tsBtetsBSd SO f ' HGH
ofm" 90" HyJddOrz HOdA B wisEISzZdR dzd?2 ctwOW ' ydzd 2
ETL OBt t'hjdedg" o5 toj f dz COyY"' .

Xplentyi yJj f so dzf Hfipdz@Ri 'dtls ' © Hdzv f sBlkzHtseod Ctsdzo
BJL StHE. v d @3z * t©'hjddz" Hdzvw REES plsd dzc Iz,

Xplenty HBItEBsY] ®KBOCMHdBOdz dzs o S stcd MisOlIsd
ftosctcOddej LOBJLY jYyjdedegd OBts o Hytse Hded?2  J tcft
fshilskz, yOld, Iy HEHhesdylsO tddezO? dz

1 jtcjo0Oc(d

- jdZOMmisdydz® sOR BORQELEBLOF o B WO tc 30 ;

- tlhtod B3OdedzY dzj cO2 detséts fC HG dzt yj dedz? HB to' L
dzd MisOdzH Otelsdzdn St tsdzj dzls® @ § jtojlsostej dzdz? H Oded n

- tjOdzZ LOYy'w MCAZzZOHdedr WEZdC y' f* " Hetslstse € d
9dteOL "9 Xplenty;

- S sdz] teisL A kcj bz 5 dzOdzOM Iskzeo Odzdz? IsO @ 2

1dHEBsd @thfmiszf dzO dzdh j t' ydzO W sted3O o dMilsOo dzj c
hsdg mMwydze " HYf dMS .

]l Otls' Mis! : Bsy 20 tlsted 3OIsd fosftsLdy' & hsHTS
' desizlso tstoj dedzv dzOswpipslstcf B3OKdME L C M Istso dzgz f °

2.4.2 Apache

Apache Hadoopi y,j f tetsc tc O didzj LOBJ LY Jyd dedav , hs o
WO222dztse ts° mMdMmisj &dd SO tBtttsBSd ojddSdr HOdR.
Hsf sditse s  d3tsH j dzMapReduses tc O dzlz © O dzdz"

Hadoopiyj Wtj2d@otsteC L o' HCtedlsddy CsHBBd, wCd2
B Y f zOW stcdzO 3] .

1jL MmMedds sk, ' fpzdgPEB JHfx sBttsBCd oJ ddC dr-
fsdzsoddzO SRR Odz' 2 "L MfdmMSCEkz M| toff u n dxfjSido * o SAa

Hort onwor ks, | BM, Il ntel , Mi crosoft, Facebook
1 jtejoOae(d
- Bimdetso dzts¥ Md dzts¥® Hadoop HDFS (ttsLffsH"' dz

By d&de ' Mis! LB it ®Od i L Ssddfap jrd@idsd S J S ONs H dX M
Ck'2 3 WO2ddse' 2 MmdMmlj &
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- HEyJ Ctted mded H sindz! HdzG 2 ¢ 59 Hzy 2 ;

- LOBJLYjykz® MhodHSCd?2 HtsMlikzy HB HOddR;

- odMmMsS s BOMhIsOBtse Oded 2 ;

- HShMbizf 2O fthdzkcO, s MfdqtO’ s v dO ¢ &zOM
JHBd €

- " desH' fesBdzjd&3d L HIdMSE o ddz {f tctsfiplstctOn d3 o dzts i
HOdz]d n ;

- B jteOy -9 dootoHEH EAR3sy d&zO BLkdzts B tSflsdd3 L ke Olsd

]l Otls' Mmis! : Yyd ftetscteOdddzj L OB J LY jyj deda" zgtsy d
&z yjder ' ‘¥ Apache.

whmlsste' w Hadoop BJLYIBMIJHA 5 fso0vWL OO L
fsls'" &3 L oftcSoOHY jdzdg" d3 Isjrdzsdzse’ © MapReduce
LOWe ddzsmw ‘-fdsihszldiooyd R datssH Olsts$ Apache Nut adsmww
B Myd GlsizcBbpache Hadoop.

Apache Hadoop MEd&OHO' Is!' v L yslkdte! tsa Wk dz€

1) ApacheHadoop Common;

2) ApacheHadoop HDFS;

3) ApacheHadoop MapReduce;

4) ApacheHadoop Yarn.

Hadoop Common weodzv' mMsB ts8 dzOB ' tc B ' B dztE I,
ZdzC y' tsdzlzo Odzdzv Isj = detsdztsG * 7 . Il “dz o¢Cdz¢ yo° o M
sSBEOdZH dzgse 5 W H G O.

HDFS (tetsL ftsH' dzj dzO W O2idygje Otc S dffidsH]’ dgie) dd®a dWo@2pc
BJ o' ¢ Odzdgv HOdzd ZzO HjC dz CtsR BOM dedz® Rizj dzd 29
OB L ¥4 ud dzdz":

- dzOH"' 2dzj LBjtc' cOdgdg" HOdzgdr d&O HJjhjo' 2 Mmda

- dzj &zZOH "' 2 dzJ BB dzOH dzO dzdz® ;

- oadMmMtsC O fostf 2MC dz0 O d @kdz Mis! ydls Odzdaw

- fosbtsCsod?2 HBMIskzY HEt HOdM]R;

- Mftetsh j d20 @IsH jdzr EZLGEBHY | desMmls” ;

- Oten ' IsjClskztelz OdzZOzse ' YydzO W O2dztseo ' 2 MmdMmisj s

]l Bimdtsyg Cls@d’ HDFS dzj 4 Olsiiinjdcla 1j ded| mes OtdZH OBdzdizts
Zzlste" "dz' 7 HdMEOR wCdma LBt O Is! Mw HOdM . [
ftoesMmils" to. 1tod yY! sz L OB j L g dudzj Hsj dgdew 1 OdpWOtsizg ddfd iz ]
OCddz yddesdz, cOtcOdzlslz’ Is* Mw o dMsCO s zME 2O L
ftosMis" 6 ' BJdz ' YsmMdzke® LBjt' cOdedlz?y B ZSEC " 9 (ted

A

Block Management
|

—

==

N

|

©

c

Datanode Datanode

d Storage )

tdfm. 2.31. wltekSlkzicO WO2dksots' fdfl

["Block Storage Namespace|
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ltetsmis'" .6 " dBjdz " Histeddiglz* s Mw yJj dzlstcOdz! degd d3 o &
mMdmMisy B SO BB IO dW sted3OYy' ¥ s L §fSH dz WO2 ds

s'dz2 €O oabkLdz'e9 HOdI~ (Datanodes) BJLftsMmited
LO BBl EZ f fifdd@ng'jddBdy Osd@Eatt” w¢ o' HECtdIlslsw
COOdzsce O ' IOC HOd . JELdd HOd]r odS¢ tdk:® Is
HOdzd~ L OBJ L fijuydesjldag Cipyd ,0 jvBC* o' HESBtOY Ot s/  f BSIstsy
o i3 WA dztse ts°  MdMmlsj di3q .

HDFS dzj M Mdzd?2 L ¢ sh-dstepplzdzsdg. dajdzistdzo0ay s 19
Bsdalszo Odzdz? HDFS dzO@ [ u L idsfiuixd3fdsslsftc * sod® §FamifCedzO HE @
oL BH dzvs s Mw Bdzs¢C L O BAESSE A a2 9kQmEdZE. H
sMisOdzdz’ sets BdzsS 2z WO2dzlz-o ' dgOBld! HiSH OGBS g2 6 HEHW O
Hts LBt &8 Mjte jtcO Ctsy jdz Bdzs¢ sy J HEBdzs oi@lg d fr
C'dzr €' MiIs! okzL dz' 9, dzGB 2t€£Cd,rn oL d A" ds!! fipw o€ tsdpQ
® HDFS oy dz0 L OfdmOlsd dzdhj tHddz ttOL ( BsHdW' €
SHdsyOmds L OfdmMkzeaOlsd Hts WO2dzkz. uvOCddR ftshmisdd

Hadoop MapRedudealz h s:dzOf G5t lB@ezdetss toj Odz' L O
sBtesBSd o jdzdédr BBMWE' 9 HOdr hdvatsd ftsH' dzt

WSy wdid sOwLlsO ' 1 djd" dls(d.
dzcstedlsds L dgj dz" j dgdzw s Otelsd fed2 kO L O 88" H
WEdeCy' 58 COtlsk ' WkdSy' s Ldgjdeh jdedzw, 1O o jtels

Il df ' Hd ¢ ts dfjoleation’ MapReXdgg-~y J ( dzOB tsted L O dMm' &
sOCO0 MBhEOKEE Isdfk CE¢s yVAdLROR) dzdz HIKOdes 3z o d t
dzj sBR " Hdzs 9 COLOId WkdeCy' tBtesBSd $OttlkO ° L d
HOdzd n , LOfEmMSCE WEdRSyYy 2 BteSBSCd, f solststsdzts 3z
[stdPdzed?2 LB tcdzed¢ MEEZOHO' s Mw L tjLlzdz IsOI' 8 C
Odzetstcdlsdsz MapReduce MCd&ZOHO' Is! Mw L Iste! tsAn tsMdas

Il wesfimls' fjtehsets Stk dO SCoydtsikz J di d&kid
sOtels@q ¢ ftcOoaddzts, o ' dz fted2BO° WwWC on' Hd HOdM
fdodlkz C° dzr &' Mls! dsaddvyrEIdh) e (sfdvy2, 110y
fjtejlsotstes ‘Is! MW on' HdzO f Ote® { Cdzt y: L dzOyj dedzv } o
W' dz-6®&Ots dzj f tslstc’ B datk 'ff Hotgtdals Oylsdd BLEBO  j dzdzv  H dzw
fstesydzg’ 2 M dmes¢.

[ sy dg@ OL OIsd, 't BoadWLEBdR WEzdly' ' sOtlsO
9 dkdzr OBt ¢ &z €O jCL B dzvi' © tsBO' CIs'28B2dgdkyewy::

Source Collection m
Item 1

temz [ veptena M

ftems3

tdf. 2.32. Attodkzo Odsda dzOisjedzdes ZicE w O] Gis € 2 1

Item4
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10 HtozesBz Sty (Ltezf ©) Odettedlsdz Mtlskz"
JSLjBfdwted BO' CIls' 9, LGtz so Odzedr L O € dz¥ yj &i.
Odze stcdIlsdszz MapReduce dzi LOHO' Is! Mw CtstcdMmiskze
sBO' Hdgzs Is' fqw, ° tjLEkzd IsOsd ‘ §0O0ttO { 2@&8 uy: My

tdfm. 2.33. JtkfkzoOddz?r HOdR LO ¢

[fMsOdedz’ F CtesCcsd * odS sdzOdady WS § sy ZRe Gu
JCSLiBfdzvte® tBO €O {Cd y: MEdmMsS L dzOyj dz } :
ANBSted3EOdz! des WkdzSCy' v Oy L O ftoddydfsd { (s oy
Y (sfodvl, 11évrircl), (sfdvy2, 11évyrrrvcz), é

Key
Key

tdm. CBdzOdadizy WEkZdz¢y' ° Reduce, wWCO fftso jtolsOf L B

Result Collection

A& y'" Reduce o jtebO' jCLj&®fdvted sBO' CIS
GjLkd ks ys' Cdj Sy
[dzv ftedS dzOHE tetsL cdvdzj Bs M esh j defi?n  of O ' bl
Mdflsj BOBG. 1JjR02 KO & BOLE HOd]R fMisst' dst o
Mttt SO fsodowL OO L Is' ‘s yd ' d' ¥ Mistste' df s
&ZzO0 first.com, second. codm§Othi HE sSc®@m,f s € cz® oz
Mlsste" 2¢O third. com, wCO 8aL0OcOd dd ®&O' §ihmdd
zB ®BOIsd BEZLetsHYJjdd?2 WotkdzOls Hozv LBBKE 9(d
LBjtejyJdets® Mbtste' dz2¢d w¢ (sfdSy = URL, 11¢déyr11¢C
100 Emisddists ©f j Oy L] SHODEHHE . H dfvs oy 500 B[O & W C |
Mlsste' dzCd, ocdO odH' ddl! off' odrf' 223 1 tf)d kO dzd
Map(string key, string value) {
for key in GetUrls(value) {
OutputRecord(key, 1

tdfm. 2.35. 10fkMS s§jtOy' " sOtk

{bedBO" @3 MYfdmMss LO0fdm" o Wwstwtdd (5236 = UR
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(first.com, 1)
(second.com, 1)

(third.com, 1)
(first.com, 1)
(first.com, 1)

tdMm. 12.L%6 O o (¢ sdzOddzY & jwOy'

JHdddyw §tL dOyod' tHdkz osdWwedy dkz d&OdEZ. 1 0
Yyddetsdz, htsB Ry dzO0 Bkzdzts SBO ' HAzOIRB?).L Of dfmMd L B©H

(first.com, 1)
(first.com, 1)
(first.com, 1)
(second.com, 1)
(third.com, 1)

tdfm. 2.37. t(iLkd Ol Mslskze Odedg? L G

O LOfdmMd Lcetkilkzss28 L O Cds yokd ( ted Mk dz
(first.com, 1, 1, 1)
(second.com, 1)
(third.com, 1)

tdm. 2.38. {jLkd O ctkzflkoOddy L Of

[Od2 odCtdzz’ ' MW CtsS L d3j dgh j dede”, 2@ v C sk
(ssBlsts tsH dzZOHMYg Bss YRL 1 j o HtsSCtsH W izAAYy' ~ dz2O09 j HJ
0id Reduce(string key, Iterator it) {
int count = ©;
while (it.HasMoreRecords()) {
count += it.Getvalue

outputRecord(key, count);

tdfimp. 2.39. 1MijoHBEBH WkdSy' L d3J

] fdzv o CtsdzOdzdzy L dgj dzh j dzdzv o d R HdZO sOB dzd YW
2.40.

(first.com, 3)
(second.com, 1)

(third.com, 1)

tdf. 2.40. tjLbkd 5Ok L djd j dacav

vOC' twjLEd sOIsd dzjeSB " desjtcftcjlskzo Olsd.

Java odSstedMmlssolz’ Is!dnwH dav wdzGsiinds) © dad@ e lsdzS i3ts
"z’ t sfkdzvtedzed?2 f zOe° &z Hadoop © Eclipse. ¢
Hadoop Hto Gtz gktsozo Olsd o W wiiighisd] ¢ didelpo O pzdRPe i
fteOoyr " L' MsOdH-Ob ey thdse BY § b Q" Bdzs™ M d {5 dgtf dzf
UNIX, MStedf Isd Pyt hon, R u bSWIGT &z dis .midaig)® | tc WsiRCfils | § 12
f oSG tcOd3lz p @ dedzH @0 ogptec '9od3 Istse s, HIMIstedBlzZIsdead Had
sBtsBdzd ¢ 9, hts dzZO2yoOmls' hj odEtstedmlssolze Is! Mw
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http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%B0%D0%BD%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BA%D0%B0_UNIX
http://ru.wikipedia.org/wiki/%D0%98%D1%81%D0%BF%D0%BE%D0%BB%D0%BD%D0%B8%D0%BC%D1%8B%D0%B9_%D0%BC%D0%BE%D0%B4%D1%83%D0%BB%D1%8C
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%B0%D0%BD%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BA%D0%B0_UNIX
http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%B0%D0%BD%D0%B4%D0%BD%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BE%D0%BB%D0%BE%D1%87%D0%BA%D0%B0_UNIX
http://ru.wikipedia.org/wiki/SWIG
http://ru.wikipedia.org/wiki/C%2B%2B

[Mdzso dets® MtsB dzd o ' Mis¥ Hado Eps dits Q] @ jdzg" ¥ yjj dzdac
ks SCttedfskzoOy' $' L OoHOddz" odStdzs s Mw dzO® o
106 tedC dzy' JjlOfk SOwmlsd fsd yd NMfdhnSd H
L ogj dgh j dzdzv . wnr tBMwE, wWC jHisOoodastsS dej Hiptod & YR ¢
tdMzdSk 2.41 §sCOLOd shdssd Swstd od§ sdodd

input
HDFS

e —————s

i splito u;uiﬁc] W :

) : ey e
e 3 ‘ - | redt N - HDFS
i : S K : replication
split }’ R
- »; part1 —3 HDFS

O : replication

tdfm. 2.41. 16wl Ghdssdds SkGC' s H&Y o
stt' &8 Hadoop, ' fdkzvls! t' L dz Bte jnQa Sl O "§." Hrijt

243CDH (twtsLH' d&z Cloudera Hd&v Hadoop)

CDH dzOy"' dzj dzgd?2 dz0 tesL cectstelsOdzdzy y' * ° Is § ~ dats dz
9" HCtedIsd2 k0O BJLEBNIstsodzd?2 HdMistcdB kzIsde { dz
Spark, Apaché¢ mpal a Is© BOGOIsts ‘" dzgh dn.

AJ HBLoO AW LBdOIsd, sBtotsB dzv Isd OHd3 dz' Mmls
L soMes HYyY o OlIsd dzgisBd3j ¥ jdzz € " dzr €' Milsy HOdzd R .

1 Jjtejo0Oc(d

- eMmiB' ydzed?2 L § s5H " dz;

- Cloudera Manager HEXYJ] HBSB] OHM dg Mk’

- ftesmsslsO tj Odz' L Oy*

- 3 dz" MC dzOH dzj 99 HJ dzdzv ;

- oadMmMtsSd?2 t'oajdd BJLYEJSCH SO Ekff tcOo dz' dzdgv .
JHBd €(d
BOdzts EME &zOHdzs ¥ ydr WkdCy' 2 " delsjteW¥Wj2mkz, Is

- 'z €O tjStd3i dzH B9 Odzdr T  HAGSH' ®8 HB 9 MIsO
dz' yj dzL zo Odgdz" H dzvfM s’y daststss @ty .dzO *° H s

]l Otels® Misityd CEDjHL Ctshsso dzO o jtef' w HlesctcOddzse
wehts 4y COoats H' LdOIsdMm: s 90Ol Mis: ¢ dzOMIsj tcO
HSE 2000 HBM&Ot' 9 L O IsjtcOBO2Is.

—

2.4.4 Apache Cassandra
Apache Casandr a BJLEBNIstsodets¥ IsO tetsL f sSH' dzj d
Mo stej dets® HozW EZYtcOodz' dedz? o dzd yjL ded d&zd tsB MW ¢ Od
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Mjteoa jtcOR, LOBjLYjyke yd odmsCk Htsmikzf d Mis! .
([ ch®clkzCIlsktcd s OMMOdzH tcd ) .

r 4 we' L Gkyddr SR Od 2, s odSBtedMmistseo z¥ Is
Express, Facebook, Gener al El ectric, Honeywe

1 jtej ®0c(d

- YtHd ksytd o' HABse d;

- BBttsBdY' KBOMdoeodz HOdE HEZXYJ] heodHCts;

- MickzSskzteso Ofigg 53 Y & ged dzts o3

- OolssdiiOIsdL 59 OO tej f dz S OyYy" v ;

- 2 d2 220 BOMh sOB s Odz' Mis+ ;

- ftesmMlsO Orn ' IsjSllktc® ¢ dzr yw.
JHBd € (d
fslstc' BdzZ HBSHOLSBSOe ' LEMddzdzy L fs"Ez2CE2 O
CazOMmisjtedL OyYy' & hBsy 2O Bkt B 8¢t dIsd;
WizdeS y' v BdzsClzo Odzdz?y dzO t' 9 dz' ®wWHGCO o' Hipkz
Otels' Misgfipzg3jj Wzls B j L Cshistse dzd 2 .

—

S

2.4.5 KNIME

KNI ME tsLhdWttselz' Is! Mw wC Konskfiplndgj dzlatd d3 r i az
CsHBd3, wEed2 oditstdmistsolz’ Is! Mw HAzVW L o' Iskzeo Odzdgw
HOdzd n, OdzOdeZ' LL HSQ ddrAstrdz@dZO I CL@izj il “ dz § * HIsted iz
OS X IsO Windows.

Al By dO tsLedz"HOId wWE Atshkz Od IsjtedzOlsd
9dStstedmlssoakze Ist+ Kni me, 9oGCddzs yosils: Comcast, Joh

1 Jjtejo0OGc(d

- fesfmls' fjttOy’" ° ETL;

- HEYj HBBWK] 'dsjctkz'Ils!fmw L " dhddid Isjr dsd

- BOGOIsd?2 dOB' tc OdzetstedIlsd3 o ;

- adMsSts Ltckzydy O tcdOdz LtsoOdz tesBtsy' o

- OoalbtsBOIdJLE BOGCOLB tokzyddr totse ' Is;

- dzgj BOY fwsBdZjdZ L' MlsOB ' dz dg' Mls ;

- fesMistslsO dzOdzOM Islz o O dzdzw .
JHBdZ €
fslsky dz' fMls? ©BtesBSd HOddr &Y O SOl dIs
LO2BO' dBO2xJ oM f jtcOlsdodzz f OBO W Is! ;
B4 HBLoatdzdIsd " dsjettOy' & L BOLOBI HOM]!

] Otols:" fiflE@Is W sted3® Kni me BjLChiIstse dzO. J HdzO ¢
ftesHEZSId, WwW¢' ttsLh dtcs 8 lsdzO I3ty dzdgd SHmsi' MO .dzOdz' Is d y

—

2.4.6 Datawrapper
Datawrappei yJ § d&zOsWtsted3® L o' HCtedIsdd3 S tSHBAZ H dzw
CstedMmlszo Oy HEY] NodHEB Mlsetter 9 OIsd ftesMmis' , Ists
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{ mMdetse dzd d3d Cdz' " dzZlsOdzd *° Wi @QCgBRBEz, My lskz.t
9 Cdzt yos Is: mMw The Ti mes, Fortune, Mot her Jones

1 jtej ®0c(d

- ftedmiste’ 2 L telzydzd 2 . r zyd HiSB toj tf td3Bg¥ ‘dz' di
f dzOdzh jIsdedr OBt dzOMls ' dz' dad = ;

- ftsedz Mise yklsls'® 9d2;

- hoduCts " dzlsjtcOCIsd o dzed 2 ;

- EmMOWdtEd o tHdBEz & My’ ;

- yYykHtse' dsy dzdetsMmils’' dOdzOhIskze Odzdzw SO J S MY ts

- Yslste’ Bdzgy dgzdz s € SHEZ9o Odzdzv .
JHBZ Bdd3i N d 2O § Odz' SO Ctsdz! tste’ o .

l Otels' Mmls : o' dz ftotsf sdzlz’ BJLSESBhIstse dz 9 d i3s ¢
9 0Otc" Odglsd, WwW¢ L OLdzOy  des dzdy ug :

- "deHdo W@ &Z® 279 U / & Mmwy! ;

- (s stcOlsdoadzO o jtefp' w: 879 0 +.

—

2.4.7. MongoDB

MongoDBi yj NoSQL, tt' ' dstsoOdzO d&O HBSCEZzd3j dzlsd
JavaScript. 1 dZ dpfiglz Bisdzldsttsdg dz0 " HCtodIlsdds § BSH S
stf jtcOyY' 2 dzdp & d @b ydg, Wi ndows Vista (° " rLdg b
Linux, Solaris IsO FreeBSD.

Esets Bidatsoads WkdzCy' ' 9 ¢ ezsOW@elslg’, i ve @ cstdsjddndsus'
BSON, h OtHd dze, “dgH j SOy 8, toj f dz' ¢ Angjsdkd , M jsteed
Ctsdzj Sy ' w, MmMdzkyx B O EZftcOo dz' dgdzv MongoDB ( MMS), B

djtjH BMMdseddr Cdz' ‘" dazs" @9, wW¢' odCttcdmistsolzs
ssh ts.

1 jtoj @ Ocd

- LOBjLfjyk' "  HistedBC Y ezPB W tetcZ3isn Isj m des dzts &

- fesMisslsO IsO MisOB "' dz' dz' Mis! o EMlsOdtsey' IO

- dOH' 2ded?2 ' dedL ! SO 9O0Otels’ Miss .
jHBM §d
SBdR NI O OdZOdz' sd ¢ O;
fso  dz d2 2 Hdzw HJWEdmr o9dfOHSE 98 oaditted Mmls O
]l Otels" Mls+ : o jtef HdW BOsets SO fMjtojHd SETS

—

2.4.8 Lumify

Lumify T yd BJLSCB"dfipkdggdzls L o HCtedlsddy StSHESAZ H
HOdzdr, OdzOdz' sdSd IsO o' LEOd L OYy" .

Bt ShMdsed Wkdty' = oCds yosils! Mw o deslsy €
Qo Issd3OIs d ydz' BOS JIsd, 0dzOdz' L Lol j €Efc®y ' ds' ' LE
' HtSBWOY jdadgv, citftosMmiststesod? OdzOdz' L, dBkzdz Isd
Hetf cdise s ‘eGE PicOBYfstcticsB syYydn B dZOMIsj 2 .
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1 jtoej @ Ocd
- BBOMhIsOBBB OdZO MdMisj d3O;

BJLYJYydzd0 Mmdmilsd B0O.
] Otels' Misdafiplzggj2zls B jLCSh stso dzd 2 .

2.4.9 HPPC
HPCCiyj ftods to' hjdadzy Hdzw o j dzdSdR HOdzdR dzO
f ZOW steds’ . HPCC IsOC 5y H @GeLidd@d dis ! ISHigCoD A SR D Is j

" BpEzdR] dzls oL tetsBdzj dzd? S BY Odz ‘8 Lexi sNexi s Ri

A 2 &fiplz dsde@asd MOdzed?2 dzO C++, O Bsoa O ftoscteOdilzo
ECL (Enterprise Control Language). 1'dz L Ofmdats
HOdzdrn, §OtOdzj dz' L d3 ¢ tsdzo j ' tefily Asdg) dilO ta. O dpj ' de Cu taigh Wrpdi)
LOB dedzd S sd3 Hadoop SO HjwCdr " dehdr f &zOWtstedz o

1 jtejo0Oc(d

- Otr' ' jSsktc® BOLE'IS! Mw dzO Istseo Otedzedrm tsB Y]
odMsCkE ftwosHkzCIsde dz' fils ;

- fO0OtcOdzj dz' dzO0 tsBttsBEC O HOdz] = ;

- hoduCd2, fbikzydd?2 ° &BOMhIsOBBO Odzed ? ;

- ' Histeoddips S s tesHEZCIsdo dz -ff @S IsOad H dzv 5 dzdzC
J Sdesd3’ ydets jWJClIlsdoeded 2.
1 Otcls:"yfy 18 dzftp z dg jalsC tsh Istse dzd 2 .

2.4.10 Apache Storm

Apache Stormi yJj f dzOlsW stced3®O L totsL ff SH ' dzj dets® fBtctsB ¢
hts LORdM O o' H dzj MY & @asdzetsMiB Pz thjsyaPdss j B f Blzlsts
rs totsLtesBdzd &' 9 hlststedisz dzOdzj ¥ Olsy Backtype ' Tw

#jtcjH BOGOI! sn © ' HBBdr BKeOd LOYy 2, hts od
Ali baba IsO The Weather Channel .

1 jtej®d0Oc(d

- dOH"'2dzed?2 E BOMNhIsOB " ;

- HEYyJ heduHSCd2 ° Ml 2¢d2 HB dzgj M tcOo datsmlsj 2

- GOttOdzslz tBtetsBSCEZ HOdMz] = ;

- 9" dz BO' C' d SO 9dP@OU 8d8§ PC Bodefly Gdzlzy o] (
N ZtedzOdz' o, Hrbrsforfalbad), dzffajcte j tc o dz' sB yd mdzj dz@yw , dz@ & ¢
dzO0 9 Yy O dzdz" .
JHBd €
90)Ct aydlsdmw IO CstedMmlskzeo Olsd mv ;
- btekzHdesh ' L dzOdzOG SH Y § dzdzv d3;
odCtstedMmlsOdgdzy Nati ve Schedul er IsO Ni mbus
l Oels:'yRWkfiplzd3j dzls BJj L Ctshistse dzd 2 .

—
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2.4.11 Apache Samoa

SAMOA ttsLh dWtetse z° Asd vig'n cveCd SMaasl saibiee Onl i ne
9" HCtedlsdds CSsHBSAE HdZzVW odHBBERISCE o jdzdSdr HOdz]A

[ SLoaBdzY* Mlsotste® 9 Olsd Oz stedIlsd3d totsL f sH ' dzj dzts
LOf EMECOId "7 dO HJC d CSsn DEREHIE B BB®RCL 8P -
Odz' Isj edzOIsd o s A pdaftg hdgj &l& MBIAg ML .

1 Jjtjo0Oc(d
ftesMisd?2 * Yy €0eoad?2 EkE odSstedMmlsOdadz ;
- hoedHCd?2 ° dBOMhIsOBsO Odzed 2 ;
- MfwcOoaydz olstsCtsea] jtojHOoOdzdz? o toj Odz' dats
l Ols:yppR@&ipzdzj dzls B J L Cshilstse dzd 2 .

2.4.12 Talend

[ ftesHEZCIS' 8 " dzsj Oy’ ' ojdzdédr HOddr Tal en

1) 9" HCtdIsO® MmMlskzH' W HddY ojddSdms HOdMd-R: o s dz
9 ' HCtedlsddd S BHESR BBEs SR cdy desORRd IsO tsL 6 BO

2) f ZOW stcd3® o j dzd S dn HOdzd - : o tsdz® sl Gy o'
fjtejHY dzOIz. Btses OB sdz dzsOd3d IsO tetsL 6 ° BBOA3]
wdzls j tedzj sz, jdzj Clstetsdzdets’™ fshisd SO Isj dzj W sdzlz;

3) f &zZOlsW tste 3O o jdzdsdn HOdzd R z tej ydd3 toj (
Csted Miskzo Odz' dedy+ Sz dz' yJ dzs B3¢ s agOdzlf  tolg @ f O®Isd ' d3c t
fjtcd HOo Odzdz?" Spar k, &BOhddzdzi dzOo yOdzdz?w sO | o T.
SO Isj dzj W tsdzlz .

1 jtoj @ Ocd

- fflsddd Lk ETL O ELT Hd&v ojddS¢dr HOd-R;

- HBMwWeElsd headHECBMI' 1O BOMMIsOBEZ  MCtd;

- fedmists " dzOMe j O jdis'dzz Y Ofn'

- BBEBAEZY® C' dz €O HYJjtojdz HOd]R ;

- LOBJjLYJjyk® ud mdzj dzdz' tetsL 60 dgddz@dz@ih Istdzre dBdsdf
9" Hftso ' Hdzs HE f tslstej B.

1 JHEsdZ' €d

- Bsyj KOl oHBMStdOdzZj dz?2 kO ftshmisd?2 k& od

- 90Y¢t8 HBHOIsd ¢ tsted mlydpsO da’tsdzdf ' dE ds2e 6 s A3t 5 dz

] Otcls* Mmls : 9 HCtedlsO MmMlskzH' W Hd&W ojdzdfda HC
ftesf sdzz® cdzzyS' odlsteOld dzO shdase ' 1 jotyj Hotf dz@ds d
50 bBi@Ot' @ Hd&Y 5 Sttedflskze Oy o d®dzjeyf Kls’ [e4'dsOS
CstedMmlszo Oy’ @ 1O o dH Odada" .

2.4.13 Rapidminder

Rapidmineri yJ d3' 3 f dzOIls¥ teipdzdzfedias? v Cd2 (test sdzlz’
Hdzv dz20kS¢d ftets HOdZ , BOhMNddzdzse s dzOo YyOdzdzw SO ff t
hsf testf sdglz s Is dzj o j dzd € * , fMd toj H dzg' sO o4 dzd ¢ o oz
HELotsdzw ' dBOIsd 1 dztse' ydzd?2 fesyjmMtste ' Hts 10000
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vO0¢' BteOd LOy" ', w¢ Hitachi, BMW, Samsun
1 jtoej @ Ocd

- WHtets dav@Qtcdilsddz € BHA3;

- Lwekzydz Mis ' ke Edsdd® SO Odesttdlsd' 8« dzOEkzSd
- By dzde ' Mis! HBHOLSBotsEts COW' Yydsets ' dalsj to!
- HBBt] 'dsjcectlkz’ls!mMw L APl IO - @Ottt ;

- yYyknwtsesj tBMizEetso lzo Odedgw S dz' " dzls™ 9 SO Isj - dz"
J Hisdz' Qdelsfjdpidgidss d HfQdedjrH Oydz' H o HisMC sdzOdzd Is ( .
]l Otels' MIs! : SCtd3dtey’ 22O y' dzO Rapi dmi ner § tsyd

—

2.4.14 Quobole

1 smMdzec © § J toJ HOWJ HABdAedChdz Qudbto leemj sMW 3 dzO0 § dzO|
MOmtsmMis' 2 dets S jtelz’ odo yo s O tfHsEdy mdz¥ *° LE tsod§D
mMetsdzyj dzlstczo Olsdmw dz0 tjL kd OO B' L dj Mk, O

wL BOGOI! s ©"' HBRBJR ' d3j dz, hts odittedMmistso iz
Warner, Adobe IsO Gannett. 102Bddyydd ¢cdf kztcj

1 jtejo®0Oc(d

- headuh d2 yOfm §H dawo doy'dalc f;dzz y<¢ " Mis! SO dOMh s

- BflsdB LtsoOdz odlsteOIs(d;

- L dtejdy fted2dawilslsw OdzOdz' sd&¢d ojdzdSdnrm H:

- ftesmisd?2 k2 odCtsted Mils Odzdz'

- kMo O BAtsSkzo Odzdzy  sMIsOYOdz! dzgd ¢ 9 IsO Isj n

- HMkzfdts o EM' n tijc' sdzOs AWS 5 of! Bz

2.4.15 MapReduce

MapReducei dzO2B "' dz'' W 9"  HESERBO IIsjrdsdzse' W HdzwW f Ots
semMweO®d. [MtsBdzdoe ' Mis¥® HOdzdes™ tBtSBSd * toBLH'
HOdzdr SO ftsls’" d3 B O HdzOdzdzY { tots dg'd3y dpg Rlztste jsL 1B dz'tols] @
BOMh sOB ko Odzdz?" L OoaHWEd HBHO9 Odedz® B YdMmdzs 98 Odz! &

it sBtSISO L MasHR[dsd uncve H ST YHjo HES LCHIS Ej'dpdzy SO L G tS
Ctesy' totsL H' dzj dedg" c¢mape odCtsdzz’ Is! fmw JYCrdgCaljdedz
sf jcOy' ' BHdd L C(s@Eforlsjtc’ 9o Glteddz® on" Hdg 1
A dd3 CsBforlsj O3 HAzW BB . 10 Hikzesd@lz €t
sBtotsBdzj dgdr HOdzdr. | Bdzsodzd? 99 BL tsdr’ dgO tc sBdRHEZ B
Wtstktdzzo Olsd tj L zdz! sOIs, IstsBlsts sLoOWLBE LOHOY'

1 jtoj 9 OG s MapReduce ‘ IsJ , hts o' dz HBSLOTS
fsf jtocjHdy 57 sBtetsBSd ' LetstlsOdzdzw. [ jteOY' s
sHdts® ' dsykls: odSsdzize Olsdmw § OtcOdzj dz' daets ¢ dzO dzts
LetScls@dialzy y' sets dzgjsBrn Hdzs htsB ofm' tjLlzd sOIsd
L dzOyj dedgv d3 € dzt yO wtsBtotsBdY dzdf! Hddd tesBtsydd ok
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2.4.16 Apache Spark

Apache Spark yj Wt 2 o stcC HUf- sBicigBE do oy @xdzd = L
CHBAd HdAdwW oL f SH' dzj dets”’ f OCJ Isdaets’ ‘ f BlstC ¢
MzOB sMistczC Isktetso Odzd ~ H Odzed ~ ;¢ sV Co° HofdmHopls'[ 1o J & S

10 9" Hd3 dzz o' H CdOMdudese s tsBtsBdd $ O WHIEKGC
MapReduce dzO BOL HdMEBeatsets Mratsadh O, Spar k
tej C ztoj dzls dzts”’ sptesBCd © fjttOkdods 2 HORBOWIS'
tej Odz' Lz Is! Mw 9o Spar k L dzOydzssdeh sod HP Qd36 WM IO, to E tek
CstedMmMlszo OY® HOdzdrs L d3tsy dzdioy jim s s LBoCE SIS t6 Q)L Wisjo CHT
Oz sted s BOBI dBOh d dzdesc s dz@DA.Odzdzv ( Machine Lear

Sparklh € d&zOH O' s+ fqw L dz2OMmlskzf dzdr C s sdzj dals* o :

1) WHiecs ( Cor e) ;

2) SQLT " d&fiplzdzj dzls Hdzw 0OdzOdz' Isd ydets'  tsBLc@GBEIE ;0 dz

3) Streaming ZOHBEZHBS9 O HIEYW BGBttBSCd ks tseodmrs HO

4) MLibTdzOB " t6 B' Bdz' tslsj & BROh ddzdesets dzOo YO dzdz” ;

5) GraphXi d3tsH zdz'! ttsL f B Jdzg tz®OW ' 8B tots

2417 590 fltsctOdlze Odzdzdy R

[MsO0dzdz’ 5 YO MBESL IRs fidsiPdsts ondgts 8 Bso s 1 OkZC d  f t
fsh qtojdedzg" MjtejH OdeOdz' sdC' o ojdzdSdr i Qgled Bso O
MisOlsdmisd ydes® GBtetsB S d S QdzdPRlzjls G O B 5 Iyygd 1 * At @
9" HCtedlsdds adr HdzddZ3 S BHBA, ‘SWistlzj @R 0o do O° Is! w9

[ME &z ¢€d R ' Codftcjlsddd ftosctcOdiddd L OB jL {
sOC sy sy dz0 L GofifddgliEsolxns lsAfls dis @B MistP Isdzts o ' dz

R fteOys ‘" 9o tijyddd SCodB30dzH dtses toWw H S Oz fislOO datstpy €

GOV’ ydts' -BEGdsdS §lR]. (sSeslO L R O0dzOdsc' yd
sMC" dz ¢€d odCtsdzOdadz" tWHGC 9 ftosctcORBdesets CtsHEZ o
CdmlstekCy' ' . ) tscteOddd?2 CGH 'R BEIHO HIEO fids Hifwdzdin

- ftedL dzOyg dzdz” ;
- kdsseodz o dtOL d;
- OtedWdid sdydze odtOL d.
ltcd S dzOHd o9dteOL " @ 9o 2R2 dzOo jHjd2 dzO todmbkzdsS 2
> y<-100
> 1if (1==1) 1 else @
[1] 1

> 1ee/s
[1] 20

tdm. 2.42. 1ttdédzOHd odtOL " ' & R

st sdzgj dzls Odzd o dtcOL " ® o R ° sBO' CIsd OBts W
sCtoj Bz W HCE, Odj HBTEMSO' Is: MW LOfdMm HJS"
CeOfCsd L Codsy, WQAIANSCOLOdS &0 todhbkds b
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[1] 1.224647e-16
[1] 78125

tdm. 2.43. ) Ofddn sy dsSdz Cs'FH SEH tcOL " o

[BO' ' Cls By O tesLcdzvHOIsd W& jdzj 3] dzlsOtedzd?2 €
- ydmzso d?2 o j CIstste
- Mo sdzt degd?2 94 SIststs;

- Mfdmst;
- WhkdSy' v,
1 tedC d&zOHd ©BO ' Clk' o o RAftcjHMISOo dzj &z &O ted
> ¢(1,5,2,7,9,0)
[11152796@
> ("
[1] "d
> list("GN mming tutolial™,c(1 is also an object in
[[11]
[1] "GNU R programming tutoial™
[[2]]
[111223 45

(=11

[1] ™“this is also an object in R"

> function(a,b) {a/b} function(a,b) {a/b}

tdfm. 2.44. 1w6dS&OHd SBO6  SClk' 9o o

g d3o sdzi wj R 3oz dadets ' . v s d3lz, wehts L d3 dadz’ 2
ftedL dzOyo* Is! mMw Md d3d 5oz dAOE SedpH SigfiBajsdz’ R, Miso tstej
ltedC dzOH Mddgotsdz" © © R HR#5 HMisOo dzj ded?2 dzO tedf

> X<-3

> y<-"R tutorial”
tdm. 2.45. 1td¢ dzOH MddBBotsdz' © o F

VU d&z0o j Wl Bl td S d&zOH' x 'y ° fd do 5Ok .

U R Wrhkidsfjy ®weo6' Sls, wCd2 ftd2 k0’ 'd"' ©BO' G
GjLkd lsOIs" .

[0ttt foelde ost Cady ‘| O dglisu ' ‘o' OL & § 5C OL O
g ME2AS O Esy dz0 B &UwgCOlsMee L dsj dels Ok ¢caeé ' c¢1le
W HCE @46k &S O

> a<-1
> '<-"(a,1)

tdm. 2.46. 1Ot Odbsd LOfdmMkz &§jtLOkt

[JC' &z 0 fdSdzOH' & WhkdSy' o R:
¢cveiftedfe 5° dadz™ ;

¢ +iefkz i3z o O dzdzv ;

ciftefl j cOIsBig;

clief sind &zOdzdlz? dz@ o9 j C siste.
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) td S dzOHd odSttedMisOdzdz® W kzdzS y247. © R ftoj HinlsO

tdfm. 2.47. 1tdSd&zOHd od¢ stedlsOddz”

U R BBO'CIsd dgj L5 dzsslss fqw. Aj GL&OYO' , ht
@O ©BO‘ Cls. A kdSivshvd] dyjCdis Ak ie@iEplamzy O 4, f ¢ @.480 dzO
> T<-function(x,i){x[i]<-4}

tdm. 2.48. AbkdSy v ftedme s° dzdzv

106 dfMm odL dzOwy dzdp"j teg HOOER S5 o Wit®n k| HdE b
> w<-c(1,3,6,7)
> f(w,1)

> W

t dfm. 2.49. 10fdMm et fjtjHOYO o

l jClaste S sdzd o' dz f J tofj it st s it kxdgClay W, s & dskz
MOk ojClststs.

IMjR o B0 ' Skisds. JItdd odCttedfsselyls! Mv dgj
pjClste' 8, MEdmMS' e OB 'dg"dn MsekClkt HOdIR.
OBt od©OL d, | ®F kG S tiidgs fdEosdR ydz sB6' Slq, WS
KOSty ' ©BO' SClO®R]), 25068 (sCOL Odts O tod fkdes &z

> functionname<-function(x,y) x+y

> functionname function(x,y) x+y

tdf. 2.50. 1tdsdOn odSttedmisOddzy ' Bj dz |

v R * HJwWEe' Mfjy Odzr d2 6L dOYJ ddy, O MOdj

- NAiodCttedMmisty § ts Mls @azdzj dzdz? o' HiMklsd & L d

- I nf -lMBdsj L zdz' sOIs BYdMmdzj do' , ¢ tsdzd wslstcd B3O dzj
OBts ‘ H' dzj dzdzv dz0 dzkz dz ;

- NaNitejL Ezdz IsOIs tsBydmadzj dz# , wWed2 daj dsyd ' Mm

dzlz dzt 2O O° ¢dzj yYdmadztse,;

- NULL i yOfmks odStstedfmissalk’ Is! Mw w¢ Otedbkd3j dals
Otec kB dzeskz dzj HtedMmotss ‘ Is! Mw ytsHdsy L dzOyj dadzv .

R yOfjsts f§jtejHO tHdd Idf HOddE ' dh skk.
Ot lzdzj dzstsds dzj f Qo ddz: detsets Isdflz, R dzORBOEO‘ Is+ fyw
fteOyYs 90OIsd. wdh dds ftedS zOHBE * odf OHBS, € tdd
y! soRttf OHSE R ftodL dzOyo* ojShtsted?2 Isdf c¢cy' dzi vy
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> x<-c(1:10)
> typeof(x)

[1] "integer"

tdm. 2.51. 1 jSCktsteded? Isdf HOdzd n

cCS¢hts L3 dzdisd L dzOyJ dedz Yy Is Rj ©ls ts s 30 s df ju dizisdzls @3
zO cdoubleée (ydmdzts L § dzOo O ytss CHEBEOL OHzts g f

2.52.
b
> typeof(x)

[1] "double”
tdfm. 2.52. 10® djdd? Isdf L intege

wdzls § toff 6j 3@ ls tstfete s 6 t6 O GO, wWCeCO odStdzkz’ fdms dst
CodRYf " &zs-9®©6d RE E 9adfOHSE L C, C++ OBt Java.

wdzls § toff R} sOaststEpdfcOLE o ¢ dz O St 9. v ff 5
fiJtejosHdlsy "7 E o' HYBO ' Hdzz WEkdeC y' BdzOdz' dzgz W stg
qguote() 263cd Mz dzts €

> typeof(quote(if(1>3) "one is greater than three” else “"one is less than three"))

[1] "language™

tdf. 2.53. JldCstdmisodadzy WlkdSy'

109 jHjdzd?2 odhj] odtOL o jtlsO’ sBb6' Cls ¢ B
Mlsotstes ‘5! MW Hjtejors OdOd254 bk, ¢ §sCOLOdS dO t
> as(quote(if(1>3) "one is greater than three" else "one is less than three™),"list")
[[1]

iE

"one is less than three"

tdfm. 2.54. wdlsotstej dzdz" HJjt6j 90O OdzO

[ O HEt jdjijdls o MdmMSk LOMstshmtse z Is:, figw ¢
" dlsjeftejlskz s MW 2865 OL ©® R (tdmizdasS
> lapply(quote(if(1>3) "one is greater than three™ else "one is less than three™),typeof)
[[1]]
1] "symbol "|
2]]
"language"

3]]

"character™

"character™

tdfm. 2.55. 10Mmlstshize Odedz® W lkzdzS y'

122



r$vwe® yomlsdded tsff jtcObtstc®, wC*' dzj o€ dzs yj dg
CdOCh . v OCBY, 90tlts o' HL dZOydilsd, " sOUlg tchdi@3 ¥t
Pf(). 14dLo0y08yd dO&iES Yy " ifidddsOksdidzy * Is! fr
"delsjteftcjlsOlsste R f jtojlsoatstes * odteOL dz2O0 odCdzd G W
"deh B Ot ki dZsOdsd, w¢ Ek MfdmSkz odh j.

AV CttetslsC O tipk g & QPy2 W BB88HBd R HtsLeotdw ' f tsBC
HdzWw 286t o9dSitBtedMmMisOdzdz © L OoHOddZ" » BB SCJd |
dzOw 9 dz' ls* ¢ ¢ Odzlsm! Cdr L btsySd Ltttk hdeslsd
sBO Hdgzs Is. p OFOCgzlsf o' HsdBddRd * f st zdzv tocdzd dizd
Lo Odzgz TORANSMW Yy 20 B tej ¥ O Oten 8" ®8 R [19]. vkl
WedCy 2 R, M d ¢d codd?2 fdfm §O0Cilk' 8 dBsy

- BO2' M et €d2 " dalsj oW j2Mm;

- A siBjlste' W sO tsByYydmdzs 9 Odz’ dzO W'Ld¢ o;

- OdzOdz' L, dhsdz sstcddze SO tetsL tesBSC O € dz' dz' yded

- CdzOMmlsjtedzd?2 OdOdz' L 1O isH j dz' ME "' dzyd dzded n

- HdWJjtjdy' Odz dz' te' 9 dgv dzdz” ;

- ' tse " tedz Mdz' tetsL f SH ' dzd

- BBYdMmdzs 9 Odz! dzgO Jj S sdesd3j sted € O;

- OdOdz’ L jCtdsc' ykdrh' s0O0g§Bmsc' ydds HOdd A

- LB CO jECMyfjtddyj dzlskz IsO OdzOdz' L jJ Sy jted

- d BT edydz W dzOdzmd ;

- MkOlsdmisd ydzO 64 dzj Isd ¢ O;

- GWOW' ydzgj 9o HBBWKOY JjdzdegW, HJdZOB yYydzO cteOW ' ¢

- odMsisftesHikzSIsSdJodz e ' §OtOdzj dzr dz' B Yydmadz

- BOh d dedzj dzOo YO dzdztzO & QO fpthe®Js d My ls d y dzj

- OdOdz'" L. dBjHdydzedr LtsBtOY j dz ;

- B @O dz' L ;

- BOGCObtoadd3 tedzO MIsOIsdMmisd < O;

- BBiEtsBCO ftodtosHds d&Gse d;

- udfmj dz' dzO BOj BOIJS O;

- BYW Yy ' 2dz0 MsOldMisdS O SO iBj ssHBdZE " W st d

- Bflkd® LOY' " kO &Okj BOdydz §EBcEOdBEzo Oddz

- OdOdz’ L HOddE W OttdROCES' dajsd S d;

- W dzse j dej i S@ude IsO C dzOHdMmIsdyde &3 IstsHd R

- IMdrBdiisted yde'® BsHjd O B stsHJ;

- HBMdz Hy jdzdzw tjftesHEZC 2o Odzdzw ;

- dOH' 2dz MsOldMmisdyds &jlssH(d;

- MkOlsdmMisdS O Mtsy' Odzr dgdr HBMdz' HY j d& ;

. 0dOdk L feshmssesosdh HOM]R;

- kfwcOodz dzdzv SO Q@AKo BOGIHEESo 5

- OdOdz'' L. MY sMmilsjtej nd dg ;

- OOz’ L. yoOmsedma LWH" 9;
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- o jlBj R dzsdzsE kO fjte ' fd;
- CwEOW' yd &sHjdk o R.

1 OS¢ Isd ydsS B ZIHOH Oykz tsBtesB S d HOdzd = ! SGSHC
LOMlssmMizo Odzdzav &3 W EdzC y' 2 L fitejtcOntsoOdedms odh j
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Tableau
[JHd ‘"8 L OSdr MdMmlsj BO * Tableau (ttdmkzdes¢
@ Hatuenuit y Salesforce Deckron A
3anyuaiite Ta B6yaosara cucrema [j Bpayaep
BESEEA i"i" B6ynosana 8 Slack @ Mo6inbHi npucTpoi
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6;::0-§LOMTG Cloud Hyperforce mecpmm pilleHHs
cepsep
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tdfm. 2.56. stktlsSd?2 S§dh fesHESE
A" Bpzdj dzls o' L E2Odz' L Oy’ HOdzd s Hdzvw TMlse tstej d
Tabl eau Desktop BO° ojtem' ¥ HAY Mlsetstcj dzdz? MlsC

ZO tsHdz' 2 OB thHisgE" L Qds,n @dejs dzj O  d3ts ) dzd ofthdds' d . fi
BjLSBNIstsadz® o jtem' W L HJWwWCddd tsBdBj 3 J dedgy ks, My
9 jtem’ Creator, Researcher 1OVi ewer (todfmkdzts
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DEPLOY WITH TABLEAU CLOUD

Fully hosted by Tableau

Tableau Creator Tableau Explorer Tableau Viewer

$70 $42 $15

er/manth | billed annually user/month | biledannually — use/month | billed annually

Connect your data, build vizzes, Edit existing vizzes Access existing dashboards
and publish dashboards.

tdfm. 2.57. Jljehm' " f(esccOkdses L OB jL

—

Ofted C &zOH, §tod HCrH&L as oyrj,dzdf st PRI lsdzOy silstcd ol
f°HCdzs yj dedew HBS9 ' dz' ded s HOdzd = ;

- fkedz COyY" fjodedrn ' deWstcd3OY' 2dedr § Odzj dzj
- tc s B ts s dsTHAkteau;

- (BdemMlstezC Isstclz Tabl eau Prep;

- tHdzg ' d& yjder' Creator Tableau Cloud.
ZOLW sted3O IsOCtsy (ol sdkz’ o "M@ JROYNY j ¢Hsdew
ftcdoOBdzdotsets ftoj HMMIsOo dzj dzdz? HOdzedrm. 1 Of e & d&zOH ,
H' OGteOdid, sOB dzd y " , CeOW " ¢d, COtelsd, CdeW et O
My jydW ' ydz BjlstsHd o'CL Q& bis@®yz = HH @ddeDd,Bdls 0 & Ml
BZOtS jtocde H' OCtOdBd, SCOtlsscttORd, Stkzectsea® H' OCts

4

wdgiglz 3 dzls QI i kVi ew

QlikvView -y j nhj ' teftpdzdg] dzls o' L EOdz' L Oy' ° HOdzdm '
ftodemnds * OdzOdz' IsdSk ' " Hoadhk' bkoyd Mis! tejL zdz L
hodHC' SO tsB tizdalstso Odz' t6" M jdedew (tedMmbkzdesC 2. 58
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QlikView

Qlik Sense

(11} Cost of Goods

54.5%

AR 1%

54.5%

tdm. 2.58. 1wdldzOH ftosctcORdzse s L OB J L

) ZOlYW StedgO oG dzs yO' ' dzsk’ Isdo dzs L talEm oAk LAY Lo
hts sdCtstedmissolk Is! MY sSEEcOd LOY & 6 of) &AL
L Cod seseoddd sOBddyY &, ¢ MsscOkBOBd, o d

MdzO2H j OB o LEOdE LOY' ' . HEYGEKRYd ®w  todsls jiotisis jd2j
fjtejlswekoOdedgv, WwWCd2 HBLOotdY' CttedfMmiskzeo OyYOd dzj
HOdzd » J dzj € Is tc ts dzdz' sOB dzd y ' , BJL &&Of dmoOdzdzy € &
2 odoydddz IsO tts)lzd" dzdz' (tedmkzdesS 2. 59

rdzv odStsted MisOdzdzy y' ' ° MmMdMmisj &3d dzj f slste’ B dzts
ftesetcORdetsets L OB LY Jyj dedav . l 4 ! o' LEzOdz dzd 2
mMitjHsadh" LO HBdBRsEtsH fslsk)ydses d¢j - Odz' L d3l

Ootg®Isd ydzk MdMmlsj Bz §sOH L hiskydedd * dalsj dzj S Is
Sdzse dzj dedz? HOded R . g dz2v Glted 5OdzdzY B jols§ tZs K # b &O1L
ojtedW €Oy, Aj foscteORd LOBJjLYjyd ddy dOHO'
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O coogteciou " acut:
©Q  coogleCiou
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th. 2.59. 1tdCdOH §jjritsHk L §OMdodset d

wdsfcz d3j dzls Pl ot |y

Plotly-yj d&fipzdzj dzls o ' L EOdz' L Oy’ HOdedr HddzW fMilset
BOY ; sOC sy By dO0 odStstedMmMissolkzo Olsd PHOdzed ¥y 'Hdz'®
f sfd zOdzedz" iz 20 y' Caf'd3 2O @WOYC d, L Mmisew isHe'j dz’ L
" dels j 6 OCIsd o dzd d&zd ° -fo3OM dsdzO daddy .C Oxixs telz] M lweBO YT By E
HOdzdr, htsB fBOYdlsd ' dWtsttd3dOYy' B @B se daj ZzOdz' tHO
Plotly ftwtsmMisd?2 E odSstedMmMisOdegdz ' HBLOotHEY' dzj @
ojdzdSkE B ' BdZ BIjSCEk Isdf ' o o' L kQOd Wiy dz@ BLic Ods'dH Sls
fslstc’ Bdats Hdzv fls o tsdetg @2tl2W < 'ted L "dztsdiDtdss .Is dzd

sty &0 L yds MmdMmbsjd &O6° MmMets’ Mmddz dz2 O Mmd
odMtsS s ' dals' PR B dzldzd &, Odzi otsded HBMIskY dz@ dzdh §
Atsykzls! MmMftsBlzoOlsd "7 BJjLSCKhIstsosdatse, ' Lods@E] LEsye d c
Ql i kView HBMiskzy dzO ff 59 dzO MdMmisj d3ddzO o jJtem"™ W f tetsH
YJ? HftosctcOdRdd?2 ftesHkzCl odCtstcdMmissolzo Olsdmw o
Odzj HBMEZYf O ddh | ftossHizcdggORE®R] § j ke syl fcts
f zOIlsdzglz o j tefy" ® .

265 Mshmkz' k' v § ZOsWstedd o' LEOd LOyY' ', PI
"dzls jW j2f). 1 d HBLoBd' Cotdflskeo OyuOod Mo st
fdMOlsd Sth, MOLPHEHE: dzo ' L EOd L OY' = odiOEOs 5! ¢ d

B'Bd SIsjCd Plotly &0OsIk! o' HCtedlsd?2 odRn' Hdd?2 ¢
sOC ] ftotsctcOdzdzj LOBJ LY Jyd dadaw, Bsy dzO0 PlottzpO2 8§ d
if ZOHO  Is! Mw L Iste! s5n Sl 9

1) Bz H k9o Odzdzv

2) tWsL G tstgls O dadzw

3) dPmhIlsOB kzo Odzdz™ .

s sYyolktk C¢stedmlskzeo Oy MBE)Sts ' HBHOLSE (tedhmk
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Kpok 1: ByaysaHHs

Mo6ynay# csint 3actocyHok Dash 3a

Aekinbka pagkis y Python
Bcranosnenns Python (docs)

pip install dash

BcraHosnenns Jupyter (docs):
pip install jupyter-dash

app = dash.Dash(
ext

tdim. 2.60. stsS ¢J4kzHEzo Odedzv &

1 sls' d@3 dzj sBRr ' Hdes totsL ¢ BEllzzlsd HBH OIS (todfmizd

git push plotly master
Kpok 2: Posropranhs

Posrophm ceiit sactocyHok Dash & Dash
Enterprise 3a gonomoroio ogHiei git komaHan

Haw git @-downtime posroprae koHTefiHepH rapsuoi
3amitu, wob sawi nporpamu Dash nikonu He
nepepMBanuca.

remote:------> Python app detected

tdfm. 2.61. st ¢t SLGCKlsOdzdz &

W HdzW L Oo jteh jdedeW Cttedfmlslzo Oy hBtsy j26@&) ¢ S5 BO

Kpok 3: MacwrabysaHHs
PosropHu csiit sactocyHok Dash ans
HeobMeXeHOI KinbKoCTi KopUcTyBayis

Kepyiite caoimu posropHyTumu nporpamamu Dash uyepes
Dash Enteprise App Manager.

i rop macwraby
PO3ropTaHHIM,
aHanITUKOIO AOAATKIB | 3axucToM Kntoua APl moxyTs
KepyBaTH
8 App Manag ianictu 3 06pobku aanmx 3amicrs IT-

cneuianicris.

Cnpob6yiite Dash Enterprise i3 Dash Gallery —
xonekuieio 100 nporpam Python & R Dash, ony6nikoeanoio
ua Dash Enterprise.

tdim. 2.62. [ OMmhIlsOBLko Odadz"

2z Mssmiz’ Is' Mw CdeW¥ " Hj dzgy' 2 detsfyls* sts CtOh j§
9 " HCtedIlsddz € tsH B&. Aj o' wL Odets L Isididf,j Shizts HIO dz
sBtesB &V Is! MW  &zOW sted3gss . v OCBY 9 0Olsts 9" HL dzOyY
(tedmikzdzsC 2. 63) .

] " HCtedIlsd?2 odr  Hd2Zd?2 CtH HBYISHBOGECO' odL dzOydls
O SOCtsy fsOdzOdz' L'Lls B YW Ify)s teilz Gddsa ol oGt ( ted Mz
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1 etsOdzOdz" L o Oah d y' f zOWtstedsd, oddzdC O od
9dr Hdedd3 StSHEBSAdZ HEBSY' dz! dets Mlsoaste 9OIsd L o dEtsted
o jdzdSdrn BOMde ®© HOdz] R .

ilil plotly

FORUM  SHOW & TELL  GALLERY

¢

» What's Dash?

> O Dash Python User Guide

» Dash Callbacks
» Open Source Component Libraries What's Dash?

» Enterprise Component Libraries
» Creating Your Own Components .
Introduction 2017 Announcement Essay Dash App Gallery

» Beyond the Basics
» Ecosystem Integration
» Production Capabilities

Dash Tutorial

» Getting Help

2.63. sy tZEOY RO RE6L Iy

Go to file Add file - About
Analytical Web Apps for Python, R, Julia,
§ Tdrkin Merge pull request #2065 C - z g 5d go commits and Jupyter. Mo JavaScript Required.
-circlec
.githuk:
-husky
@plotly
COMpPoNENts
dash
tests
.editorconfig
flakeB
.gitignore
-pylintrc
-pylintrc39
Releases 41
CHAMNGELOG.md
Dash v2.4.1
CODE_OF_CONDUCT.md
COMTRIBUTING.md
LICEMSE
MAKE_A_MNEW_EBACK_END.md Refar to of n backend docs 9 montt o Sponsor this project
MANIFEST.in erge branch "dev” into dash-monorepo 11 month o i plotly Ploth
README md
lemajson
package-lockjzon
package json Packages
pytest.ini
requires-alloa
requires-celery.txt Cha er ravia 3 montl o Contributors =24
requires-ci bt downgrade black for py36 ast month e ) ‘t 3. @ (g i i
requires-dev_txt Char after revia 2 month o a' A pr- .g)
requires-diskcache. txt
requires-instalLtxe
requires-testing.txt
Languages
setup-py
Python TypeScript

® JavaScript Less
css HTML

README.md

tdmzdess 2.64. 1 d CtsH  totsG tc Od3dzts




2.5.2. 19'sd 9 MmMjtce ' M’ Report Services
SQL Server Reporting Services (SSRB)yj Mjteo " fd HzW ttsL tesB
Lo 'Is"ea. 1 0c0dz dzO Otn Isj EGEZtcO ftoj HMISOO dzj dzO dzO

ReportServer Report Manager <:> Report Builder

Metainformation

<:> - m M

dten ' sjClskte® SSRS

AN

10 HfsdBsectss Reporting Services oy dzO flse
"delsjteW j2MkE, fkBd SEZoOLd Lo'Ilsd k t' L dsdkOd Isdz
f°HfdMm¢ O®d.

[ dzv totsL to'€dsC @ tRteSpearvtiicregg bk tMisOdedz' = 9 jtofp' v
(2019, 2022) dgtBnr ' Hds odSttcdMmMisOIsd ttsL h dtej dad

Report Buildeii ' dgfipz d3j dzls Hdzv Mmlsotstej dedzy L o " Is' 9 dzg® fr

[B89 0O RDL

[ dzv sfdmkz Lo ' ls" 9 odSttedfmissolkz’ Is! Mw dos ot JRIT
of' dmydzde ' Jjdzj Bidelsd Lo sk L odStstedMmlsOdzdzy &3 ¢

ltcd S dzOH H' OctcOdRd dBsod RDL LtsBteOy jdes dzO0O tod

Report Legend
Description 1101
Author
AutoRefresh Section Body 110 01——O
Code Width Height [—C Styfe i on
Language ~
DataSchema i\' 110 1 N—w€
[-1 Reportitem
Embeddedimage
l od Name Page
MimeType PageHeight
ImageData PageWidth
InteractiveHeight
Class Interactive Width
Lo ClassName LeftMargin | o styte
InstanceName RightMargin x
TopMargin
= CodeModule BottomMargin
Columns
CustomProperty ColumnSpacing
o Name I
Value [ 1
O O
Voriabl PageHeader PageFooter
ariable Height Height .
o Name Style. O printOnFirstPage PrintOnFirstPage = o
Value PrintOnLastPage PrintOnLastPage
o) [o)
A A
Reporttem Reportitern

tdf. 2.66. '  OctO®BO dtssd RDL
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<?xml versio
<«ep:“y xmlns

0" encoding="

http:

//schemas.microsoft.com/sglserver/reporting/2(

utf-8"2>

<Bo

</Sod3>

<Width>10.29452in</Width>

<AutoRefresh>0</AutoRefresh>

<rd:ReportUnitType>Cm</rd:ReportUnitType>
<rd:ReportID>2£fcl4£f08-3d78-4022-bebb-a3375e507d3a</rd:ReportID>

</Report>]
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Bsdsj dzls YoMk
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fts wJ
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9odn"

fls OdzH OB ls dz'H BL o ClR, GBS MEOL fsis 6 d BOIS g
H dzts Blz

Lo " Is’

l Cd&zOH j dz2' ) 9

Isd,

w e 9

HBEBtOY O Is+ Mw

ofMmjtejHddz

[ dzv dzOdzOh sz
ConfiguratonrMa nager

9 O dzdzW

2.

mdziz ) B

Reporti
68) .

ng Services

1

0}

HS SRS E tss
Database;
E-Mail Settings;

Y

- Execution Account;

- Encryption Keys;

- Power Bl Integration
- Service Account;

- Subscription Settings;
- Web Service URL;

- Web Portal URL.

(ted Mizdass

Elsqd Isd oy dz0 dssH W

Ckzo
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Ly Reporting Services Configuration Manager: EPAMPC\MSSQLSERVER - =) x

SQL Server 2016
Reporting Services Configuration Manager

4/ Connect Web Service URL

EPAMPC\MSSQUSERVER

,' Configure 8 URL used to access the Report Server. Click Advanced to define multiple URLs for 8 single Report Server
0. Ziivion Aicoting a nstance, or to specify additional parameters on the URL

[ Report Server Web Service Virtual Drectory
4% Web Service URL , 1 2
Wirtual Directory Repor tServer
Database
Report Server Web Service Site identficaton

IP Address: Al Assigned (Recommended)
8085

© Web Portal URL

) E-mal Settings

IIS Express Development Certificate
= HTTPS Port -3 Agdvanced...
I execution Account

Report v Wed v L5
Encryption Keys Server Sesvice UK

httos:/flocalhogt-443/ReportSary
5 Subscription Settngs Sle3/loca hoa i/ Se000e

i) Power BI Integration

Resuits

Bt

tdfm. 2.68. [jdziHyjte Sd¥' ¢kwOyY' ~ R

19 ' Isd By dO it edv"HOISd © BORZL jtc L od¢:
(tedmkzdzsC 2. 69) .

Report1

Id Customer Id Seller Id Product Datei Quantity

tdf. 2.69. 10M'B fjejedvHlk Lo ' Is' o

v 9 Jtondz 2 yomls d dz' Repor t'Vvfgwdgj dzlstizo ils fsts
fjtcjdBB hzoaOlsdmw 5 LOfdMOB Lo sk, BOMhIsOBEZSO OIs
Lo ' Is, LH" 2fdzs 9 OlIsd fB8sBEOIsf{seo L aRBREoOor 5 ¥i ewerj B &3
o' Ctsdzgdzd» HBHOICOR, dOYftwdSs ZzOH, Wi nFor ms.

LteQifde jdzj3jdaelsd k2 Lo sOR Report Services

U L9 "IsOR, Ct' &3 IsOBdEZdqydzedr HOdZd~, &Y O GtsL
& Msdlsd H' OctO®Rd, HOYdSd, &OY .

[ Odz HdzWw o' HiSBtOY jdzdgw E Lo Is' Bsy s Blzls
"W steBOY 'Y .ftets OF

1tekydz Mls: Mftedldvlslsw HOdIR LMo, weh

- H' OCttOBRBO L B dZOMIY &3d ;

- dz" d2' 2 yoOlskO H' OCLO®RO;

- ¢ MssectcOBO;

- GctoOW " ¢;

- Ctokeso O H' OCttORO;
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- fsdzvtedzO H' OGttOXBO;

- H' OCLOBO H' Of OL sdz' o ;

- Isyftso O H' Ot ORO;

- W' cktedzO H' OCLLOXRO;

- MYy Ote ¢ dzO2 dz;

- B ' t)HS' 9@k tc O i3O.

Reporting Services dzOHO®¥Is! HO9O Isdfd HOIsyd

1) dz' dzg' 2 dzd ? ;

2) tOH' Odz' dzd 2 .

[Ofd BERHEE IS Mw LO fteshmisstetso dddd H Odzd &3,
BOGCOItsSklsdzed ¢ " o .

1 0fted ¢ dzOH, BOGCOItsSEZIsded s sy J HeY teitdndsko, o & ot
fsL dzZOyOlsd ttsLIsOh zo Odzdg?y 3 MIsOG. uvMm' Isdfd §tesmlk
BOfd 2 oadedzwH' dOBtStlz Jjdzj d3j dzls’ & &BOY d .

253 SL etsBflsQ digfd HdzW L OHIOQdz -~ L ZOdz" L OY*

vftetsyd "  totsCLIdcds BC Izt teffistc s O dzO dz' L 59 O ditis tsadelOW3z o I
l tjLkd IsOIs’ Bkzdzs odL dzOyjdets HjC'  dz2 €O dzO2B ' &z
Isj ndesdzse ' 2. ledzs odte' N jdes oS BtcdMmistsolzo Ols(
fijtemMfjSCIsdodedddd IsO Mtsy' Odzt dets " HIsted &3z o Odzd dizq .

I Mdzso dets®  tBsg 8O dZlzo Odzdz? B Rzdzs BSBWOdes JavaSc
odMmMtsEBets ' adg" SO tHAdZO L thdtsodzd T O0ky F dgdirisaf
oditstcdMmlssobkze s JavaScriimistsiwidzvzst tso j iy tcddizd) dafs o atzd
MY j y' GdaSaipttcizd 1 dzv L Of k& i Ctzte dSfipdsHelts ™ dz@ sted Miskzeo Oy O
tclzh " 9yd&3daScript L ackzhVEdIlsgdc St st @ 2idotSoagR;dzO
sWw ' y' RS @icdzy " v ve8dz' ¢ iz dftfitd ts fr) Is Otdatids o dzjc tiztzs \@izts o
By dzd agsle’ f tots 6 tc O 3z o( Cxlgdhylz ddtalv a2S. c7rGi ) p. t

M ﬂ eifieem featies

What is V8?

V8 is Google’s open source high-performance JavaScript and WebAssembly engine, written in C++_ It is
used in Chrome and i de._js, among others. It implements ECMAScript and WebAssembly, and runs on
Windows 7 or later, mm S 10.12+, and Linux systems that use x64, IA-32, ARM, or MIPS processors. V8
can run standalone, or can be embedded into any C++ application

Latest posts and feature explainers

177. Faster initialization of instances with new class features 20 April 2022 internals

lease
21 September 2021 release
169. V8 release v9.4 06 September 2021 release
168. V8 release v9.3 09 August 2021 release

More articles can be found in the blog archive and the features section.

Latest @v8js tweets

: - V8@
@vejs

ﬂ’ Say hello to faster class fields! Learn all about how
V8 optimizes new class features in

tdfm. 2.70. 10LBS90 Mmistste' SO tokh '
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c S CCWEBH B O ftosctcOd3lz o Odzadzw JavaScript
c' ' dzsjtoftcjlstso OdzOe dBso O, Mt L ZOYO' , Isj R t5Hd®
Cl3f " dzw y' ’ tdzh dr e f oG tcOd3lz o Odedzw , sO¢dr W
Msstesdz Cdz' * dzZls©O jCtsdesdzdls! yoOfm dzO L' ' HdzOdzdzv L
JavaScript djet¢t LteLEzB Isd odrd yg tsgd mls isaz®y "
tesLtcsBdzd S 98 [ 103] ; JavaScript Is O¢C sy ts 43Ot dzvds] -
9dCsdzzo Olsd OMddznr tetsdzdzz sSBEKSBSE (tedMmMkzdesE 2. 71)

BryTpiwni nyn notokis C++

Morik 1
MoTik 2 .
Mortik 3

‘3a,u.aui Blocking /O

; R Umkn nogin
Knient n Knient 2 l Knient 1 (onHonoTokoBM
. L [ J [ J \—‘

Bignosigs |
=

Mpouec 3ana4

3anur 3anur 3anur

|

T |
‘ 3anur 2 ‘ 3anur 1 Non-blocking /O :
) I

Yepra nogpji

S— MoTik n |

Lukn nopiit Node.js

Basa gannx ‘ Dakinosa cuctema ‘ IHwe ‘

tdm. 2.71. 1ttdS d&zOH twBtslsd Event Loop

[MC d&z ¢ fesctcOdd SdkO ©) OdA & &piopy, Zksdklz tot
Meseelsdlsd odlswOlsd 0 toLtesBCk HJdOK ydsct S
BjLHBGOdzdzats fteOys* L " dgh o Bso OB fesctcOBzo O
BOCOL' 57 HBHOW&G & o' BHOSEBIMEPL]oOck oadCtdfls

9oBRkHBo o Ol § iz ofrplsishtcH 'dzC &2 ° o MCtwdilsd ZzO0 " dzh dn
JavaScript ftcOys Zz0 Mmiststctsdz Cdz' * dzls O, fJted e
dzj sB R " Hdzsdpg®BISd RZOH MO Mjte jte [ 20] . v oL 9

fJtiL Oo Odzls Oy HpORQRKsd ajtdfPlzLgijcdz § slstc’ Bdets dzd M j tsdz
[0 0 ftetsctcOd3lzo Odadz™ s OC 5y dzOH O totsL tetsB dzd € Od
f tcd o OB dzdffgtsft:’ datsiSB [ 1 0 3] . ff tsasicddy dz®af dzp §f tc jslOV ¢ &z o O dzdzw
Mt dzC O3  cCtcOh j dets@ s “delsj oW j 2 Mz, A J f todL
" dzls j 6 OC s JMmiztsigl dzs®;j B JavaScript IsOC SN ORisE t,-Oh 'L
HSHOISC " 9 L OdcjOdedzvztsiitsayg{dzed StsHlz. 1" dz oS¢ tstedmls
Hdzw ydS¢dz' es’' DOMMskELztsL dzOyYyo* d3j dzhj dzO¢ dzOH dzd -

r dzv Mmilso stej dadzw'C B)C azOelzglztf B -~ T redzts o d S sted Mistseo zo C
Isj - dgts datieds- C o\ dzOs W stcdgdes gz Mi tcj Hisa dh ' o ¢ tsdzOdz
ftoOystezhtd® * odCtsdzz’ C-BBOEO] WP OWBEL sFEBded S d d3ts
JavaScript Hdftplzdg) tfapfy ®dedets 30dzH dzsegts W HSE O IsO iy,
ftcj HMNIsOo dzw ° f OcOHdedsz cJavaScri-ptsH O@IIN® Ha etsH dz'"
ftesctcORBzo Odzdzy, L Od3" MiIs! Itsets, hsB oaditstdmistse kz
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Mdd®Jjt dzO Misstesdy Cdz' * dzlsO.

[ 103] (tedfmbkzdsS 2.73).

1 Of ted € d&zOH

da)j td\oo jdi

Mpeacraenenns HTML DOM

BikHo
l

HokymeHT |

Popma

‘ MocrnaHHsa

] l

| )

‘ Button

‘ Reset ‘ ‘ Radio ’ ‘ Select ’ ‘ Checkbox

’ Textarea ‘

Option

tdf. 2.72

NMpo Node.js®

) 6 C dZOH

fo]j HilsOo dzj dadg® F

Ak acMHXpOoHHe cepenoBulle BMKOHAaHHA JavaScript, kepoeaHe nogismuk, Node.js pozpobneHo AN\ cTBOpeHHRA

MacllTaGoBaHUX MepeEXes X
obpobnath ogHovacHo. MNMicna ko:
BUKoHyBaTH, Node js Byae cnati.

const http = requi http');

"127.6.8.1°;

Content-Type', "text/plain’);

[ "Hello wWorld'):

tname,
erver running at http://${hostname}:${port}/"):

nporpam. ¥ HaeeneHoMy HUMYE Npuknani "npueit, ceit™ Garato nigknoYeHE M

Oro NAKNKOYEHHA 3aNYCKAETLECA 3BOPOTHWA BUKNKK, ane Akwo poGoTi He noTpibHo

Ay, B AKiA BMKOPUCTOBYIOTECA MOTOKK

Lie Ha eigmiHy Big ceoroaHiwHeo! 6inkWw nowmpeHol Mogeni napaneniamy,

OBi NOTOKIB BiAHOCHO
aHHA Npouyec

rkopucTysadi Node.js 1 cA npo 6no

hyHiklyin B Node.js Beanoc HbO HE BMKOHYE BBEAEHHR-BUB HS, TOMY NpoLL

BMHATHOM BUNAAKIE, KOJ BEEOEHHA-BMBEOEHHA BUAK

GitnioTekm Node js. Ockinekn HiLo He 6no

tdfm. 2.73.

wihdzlz® Is tc' L dz
Esbuil d, Parcel IsOVi
odCtedMmlstso zs yd dztse’
totsL tots mgipiAz d3j dzls * ot , J adgCaif Scfiy @ dpd ~

te [21].

ftesBdz 3z ¢Hot Modul eRepl acemnt e,
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VETLCH 38 AONOMOMoH CUHXPOHHUX METoOie

HEMY ¢ dgj dadz™ o
©ZO dzOls d o dzd A

TaHaapTHol

sacwTaboeaH cucTeMmn Oy:e posymHo pozpobnaTi B Node.js

dlso sfigj ealzy o bf D IsBC e 2 8

¢ ts B dzj S istzie OGS 2] & J Wifizfeks BRI H]

vtz tsBttOdzats Vit e
J ¢ bsentd G)lis 1y fi3G
Bso On
Ctsdzd tj HOG kSO



9 BtOkLJjt' . 1t dz d2@ yYydsedzd Lotsteslsdetsets L o' WL ¢
Mo vsyetsistesedzd € O (tedmbkzdetsS 2. 74) .

Vite

Next Generation Frontend Tooling

MutTeBnit 3anyck cepeepa Brnuckapuunmin HMR *s Barari moxnueocri
OEcnyrosyearHa dalinie 30 3anMTom [apsua 2amina mogynie (HMR), sxa l'oTosa nigrpumka TypeScript, JSX, C55
uepes snacHmi ESM, of'egran & 3ONMLIAETS CA WBMOKOK HE3ONEKHD BiA O

oTpibHel poamipy nporpamm
¢ Ontumisoeana 36ipka YHisepcaneHi naariHu Moenictio TMRizoeani API

MNonepenHeo HanOWTORAHD 38€08HO Intepdeic nnariia Rollup-superset, MHyuxi nporpasdi AP i3 nosHmrm TUnom
cnin, i 36

36ipka 3 niATAMMKOI0 BoraTOCTORIHKGEOMD Shualh misk poapoBivkom | 36K, TypeScript

pesxuny To pexumy Gibniotekn

tdf. 2.74. [fdseo d&zO flstte' &Z2C O fEttOBEEE S |

lted oadStstedMmlsOdzdz Node.js ftslstc’ Bdets ff sHEZBOIs
BsHEd 9 OBt B'Bd BIsj . 1i08Rd¢ESGOE fblstSpiizoid B A | tof
fOCjls" 9 HAzW dBsed fHttsctcORRzo Odzgdzv JavaScript H
CdBOdzH dzsets W HCECO ' H dZOLeots¥® npm ' BOLd HOdM A
fijtejcdz"HOId ' hECOId dzOzdg®?2figh o mitpjmdzts | 'OdzhsdnAzsd3 |
dzOL o sEYayranr N3O §° dz' € O) @9 lgpm B¢ fn ldafdsit it tp diifif delizf O C Is
HsC 2 d3j dflstesys $€, tstec d M ils kzte ' Olsdfefridie dz' s & Qg kb @Gudis d Is!
Csted ffdgezf OCIsdzz HECHBLrdaAs©y28 75) .

tdfm. 2.75. 10Cjlsd ' dsSHEZd L sY¥' y' 2c
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