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Employee Staffing
Optimization

Project (new product )
Analytics
Human Capital
e —

i Enterprise Data —__' _.—
Warehouse (EDW)

‘ . Demand

Supply Chain Forecasting

OLTP Sources Dependent Data Marts Business Intelligence
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= Reports & automated
recommendations

= Adhoc query &
information discovery tools

= Statistical
modeling &
forecasting

User Community Size

= Data mining
= Advanced
programming
(data scientist)

Complexity & Skills Required
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Clisls ftsMists?2 f tod d3j teBigHDatalsidEnds ol tedzlg Js§
LOoadMmd dizOw Isjrdesdzsedw, ftedyj Bz Ssdalsj ¢ Ml
fslstej B detsmlsw d3( .

2.1 | 7 dzts dBigddtaf

v ofj R IsBif detdzekss o Azts o Hj dzd ls'  dzC
TOKOCIsjtedmisds :
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1. Odedz" § t©WOMY Wity gy ME&EHez' Cdd3 o' ydmaz
(M tesMiep'r s sa®atljBdsets tOL dyp dz4e®jo s Ot
HdMSC O) .

2. 1ted dztsy J dzd v  tc O {ff tsts fipls te@dissGo figbw & Is fqw G
o i3j pOEY tej Hj dzj dedV (WL duUuIMEtsets o] B3

3.50C Wdmydets BBdZ W2 GBI jd3 HOdzdz ~
ftcJH] &Z2Or BHABe oL ydmdzdlsj dz' desec s kL dzO)

4. rdmed M fsdLobdz d" &3 HEMlskz] s5d3
fsfdzi Hiso Ols izt dgj S taitdfifijds' e f Jielgtsc @y de @ Y dgaf) o
fsdms o).

AjdzoMmile] ndesdzse dud MS dr Biff Chat@ v ¢ dlals j |siFig
tcOMYf Otd® Rdigghds H O/ d/O)o sHid®o ( " Jdzdsf L o sH d Is j dz

2111 Odzdz" § dzO dgj MS Bz S dr kL d&zO~R

1 s Bftej HJ dzj ded ¥ Bitslsie hHSQdzda' Ojdzdz Gjslstste !
sBtcOBESIsOdz M dMmf sdz' L 59 OdadfjHilzdialy fipfzLtc Mis® ¢
f i zdzv tcBigshatad sdzzy ddzs dMmf sdz? L s9 Odzd j§ C
or ydmdzdisj dz .dgB T yfda® ) H tg®@ I mMtseo OwW C | [ -4 OMY t
s0¢C COOC dapsf WigHatamo w L Odz M tBLOBSISE 52
o' BistwEOdzdz" | BERZzHEIs tOMftcj HJ dzj dz' & ddzjmjlA jizls
SBtOIsdIls! , o daifgdsOtze § L Ols j dz' dzts o d3j Is! 9 dzC
HOdzdz" n, YlstsBr tj OdzdL s Ols! dag G tfistely' 1 jdZj
Il sdz2 "ddzgmlsets kL dzsce BtcOB OIS 9 O Is dzaj @%s dz
CO¢C 9o BBKOBESISS] HOddd ~ EyOmlsekjls BIEsd
Istclz H detsiPli'f toj H j dzj dzd § .H Ol ¢ d3 {f tsedEPBIBRaR H C
14 BEHjIs t©Ofitttc fa Hezsd BEE k) daRdq3, 5B OB
dzj Btsdz' h s@ts dzOBBStcO® H Odzdz = M s 86 j
tOMytej Hjdjdd] ftojmdjHizjls Mdajrizehdj yj

1.s Oy H" 2 BdZBS H Odzdz (ntc Cdnitf ool dHulpimy & Hsdrfy'y)
sHdzdgz (W OCIststc dipdodpfts Oryd{sdzig Oedzg ez T Ists H j
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MdmlsgEalzj ] cdeCc? 5 Slshay  dedtsj C shdisH t
L dytsH j oy OB Ofztizf ¢ tcOL d3i h j dedz" = dzO MmB 52

21 &2 f OOddj & dERs UsishdPie e it ¢ s |
vOCddi3 5B KOS EHARP QO dzdz" = Miss dgPOBIOMdKS 9 O Ismw  d
COYH" 2 dL SCtbtter a tjOdzdL Ejls or ydmdzj dzd
Bsyjls Brls! HMisdedkzist & dkzyhljodzdt o jeks d
otsL dad € dzlz Istf s\pjtsflAactsomfyy H Odedzr j dzj o NRFS,Isj o
9 Clsttosd CO)H' 2 figo Gr@iHEdzdilsE Sujdds Cols ! Is 15 |
ylsjdedj f dsSOd desets HIMS O L dzO s dzdzdat
Big Data dzOv j dzj derts ¢ @gre dzry d iz didis Is ts dBlf B glf ts Is j
ftod dztsy j ded 2 € tSYQpjalr At g e H L Of EMC ¢
(L 6L i3 dzvte KisfdzePtgadifinr BEHEIS t©OMMHA
f SHtcO.L H J dzJ

212 sMsOoC 0O ftoddtsy jdd?2 § HOdE &

(hd BHded Cdzt ypigBatartffiaeddeydi, Clsts = Bt
Oten dlsjShztes? € tstoff stc QveEE dzr T y jf dedfromz'y j dzd
s ddv &Gdhksc skt dgjlo ™ RS te jif cftakssy di jdzd
fescOBBeso Odzd™W  H O dzdg'j jdzls ts® deddLB SO dpt & |
ftoddztsy j dz2; HOdzdz' | HBMsOo dzvs kMW d&zO
fts Ml stdORBE O IsOC 56 5 dif¥ sHOR yH] QlzlstEOdZf s © O
HOdzgdzr o, fSfslsw MO HOddz j] ®BsScEkl B' 5 1

I  tsB dBd)Bathls OC OW L OctekzL § O . iy jllside j dgij # 5
5jOB OIS HOdd & d0 L idsjotehc ofigdook yndsddd 2
fswoedzd dzd® fj 6! ¥ Lodf dam Iilz] fitiBstis. Ofipdf fipkE B A
MOBddzdz" § t6OMY toj H Pzl datizts Yrjsslaghs Oz @k, § Is v
l Oy des sls BiflaHss B, dz' RIstf csyj M Isj n desdztsc d
Mz ydgssB rn sHd di3s tsMizh j Mise d Is! HeMisOe C & d
dzts d Bafg e siggzf . C dzOMiIs j te d &Hz) Is ¢ fipts I dzdizw bsu C
i tc ts ytg @nfindziz ¥ ac@adzdh ¥ tc Ish lo@ddfovd Is mw sy Jldds 1 s O
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fd fls BigPatay tsts j € Is qredz® Istp) dzls 6 © kL B § RdRAAEO
O MOBO MdMmisj BO B dZOH @JIg defjv~ J dedsLedptOd3 3tz
COYHT2 kL jHezO z0M@® sz dzdv L OH Odzd v .

213 sC Odz! dzOVY BBt OBBISCO HOdzdz" 1 d2O kL

Cls O s efijdisiBigBatay o dzv j sfqw | Misj Mise j da
ftcj HTr HEZRh d A Ho lzn . 1l MmJ d3 toH Bjigdddfata W do dz'e s 16 3
sted J dzls d tets o @ Gelipy g b ylzd@g dztzO tc © dzdzj dz! wizizls | osts 2
o9®mH o ftsd mAvoHiEIsiAOMW Stew H 8¢, d3y JH B olzolgp
dmf sdz? L so Odzd | B3 BOTORCEHREF Bz Otc@PigY to!
L &zO & B @didfldgjdidzts y H HAGR Ode" ¢, s ®dzds MoBzsioddz0O W
LOC dzt y@jlOigrd LOyYydd dzsC Odz dets? tsBteOBSISE

1 4 Md@3slstew  daOB tdO®B, B Is YOS H OtsladiztizA | drdatigw Q) ds' fiy
ftoj Hf sytsyY Jsj dz' GRIPHPBIgddIOro Mj cHO EZHOJ IsMw
ftsojH] @pdd dzj J ¢ 5o tREBigIDatalf dr@sdsd tefifpd] fipls L
sOCddy sBteOL 8d3, Yl CtsH HJtoddzsyjddw
14 Stslster j tcjhjdadw " sftictgCH]f SezOcz@zt B , fis) ) H
BRBj dz' By B toj L 2 & Os|GiisstsdSlapReddeP) j toj H OYO dzj B ¢t
Bl j B3O OcdH jrc due@®dzd@dé: B tsdzj J tiflsd 30dz dzO
BOMMdo sdz HOTEdEXEdHAZ L €O MjIsd B kHzEls dzglzj p g

214 smdzj HB9 OIsj dz' detsy vylsjdzedy d oW d3ts?2

lof jeodzhsBnBHdBS Sty HJdds! MY M dj .
HdME O. | sdzse € O HdME O oHtsdyydygds | tc QgL t=]
e OMY 5 dzeOded = A0 SIinighy . f 5L d BEE i iso © da
ddLejmlsj dz WWOEtdHE OO ydgo < Is ts dz’ Z0fds O dzts dzt$
MisOtelstso zt HYOSRdH YydeMmydlilsr 9 O Ise Olnj dat PlaEs. C
dZOL " 8 Of MY 2 {Qfeje@eddsy | cOydd nistdRe av
ftcdB dzdL dlIsj dz' dzts oltd)j dgyd dixdif dfj MgiEnAdgnd; H O dzdz" -
fsteWHCO 20 d3q deded iy CCzistm L oA jdisd, § 1 ULIOEE
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H Odede” » W tc @ asdfjldalaf@anafds] fhj ¢ wdj2m'  §esyd M
100=1f j € k(dga@® §, s RIS )* 1 0 O( dzO@ 2 iy O-@ai )s B & O
Ylstse' Myufbdke j408 tBh j2 MhEyddRsd 3 0
MBydls O s { tigzj i EgsO®, jsdz'2,620 2 figkjj Iskz dzH .

sz lz ] Is sBtcOIlsdIs o dzd B3O dzd J , yls ts :
nOLOCk ttd sYEA9 HEfEC@H dzs, Ykt LO s
f sz dev dzdf figj 34 detle” | § tetsy Stey hdz! "olffjaba@ysBimEPy
Data sted j dzlsd tets 9 Odz' dz0 dMmf sdz'. L 59 Odizilz
fsmdzj Hiso G a@dEH® d Wdd Sttks My dy
MtcOo dzgj dzgdw, tB'" Yydg' j] dBBSHjdzd t Ll Wodzws
ftesdLotsd dgr.ds HEsSMskY 53

2.15) tod d3j tc

Jtoj HY sdzspddy dajlsts - 5H dsBtS §ifpszifian] dgds'a ©
L Q000G tseH tcOL toj L JU the jlsasBsddeiz’o] B f totsH Oy On
Mz yO2dzr &3 SBtcOL Sd3 wizOr das &i§ Bty vy ~H tz g IsaPx:
L Ists?2 dBIpdEds B Is! toj OdzdL 59 OdzO® dzj ME sdzr €

1. SOYHT 2 L jdz Mydlsr 9 O Is dzts §) P drf HABL
ftotdaH dls Wddz stcOyde ofMmjr Y jtOYydeisH M
r Odedz’ | tOMfftcj H] dzwe Ispw  fdzlz y O qaf Isf as@ el
HdME®Mdzy Hise Ols j dzv dzs dftde 5 A d&s HIZ[dSO pd, s fg dzis 8
dL B X Ob! tcOMHEHME dfora@is®d @ v

2.8 O H" 2 ELjdz MmMstesdls cdmistsctcOdzdzz
HisSB Q9 dzw W ) 9" Bstclcly G dasdz’ A 51 aij dgl dzlsj G 5
dimrtHdze 7 HOdzedzr » (fteddztsy jdedjy Htwdmlzlsmls
SBtcOBSISCE dsC Odz d' = HOdgdz =)

3.886HO ofnj kL dz'yjff@pH el jdlad] iftdctisH O
tej ¢ dtsdzO, sded §tsimr zOs Is Mtsslse jlsMmlselzs h d
(L jdkz MmetsteCd) , Colstster 2 sftej HJ dzw j Isfyv
o' ydmdzdilsj dzv detsegts ftetsyj Mmo.
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4 . VL J iz ezB1gO gIs H Odeds Bls 5§ APyteidzHGcAs O
mcr r 9o Mistsilse j IsMmis addwyf dizd v , f tsdzlz y 4 dazdzH gizv ts|
C O HiBE & 5 dzO

5oL jJdz MBS orfsdzdzy jIs Mtstelsdicso C k2
d ssHOjIs tjLbikzd sdqtekzs h d2 d&zOB St

Clstsls or ydmdzdIlsj dz' dzr 2 ftesyd MM HJ d3tsc
BigData Istedzggjso®OSCMddczdL Oydd s zms dets?2 M
JHdddykz otcjdiBjdzd) HtojoOdzdielzjIs dzOH I[Istej
(SO0C B"Mlstets o' fsdzdg” j sMmw Blsa jls dzO L Of t

22f sH j dz2 { tetsG tc OBgytfta so O dzd W

{ fdzts odgss Hi jf dedfs ¢ tc O R3d3cBig Batad dzd W

1.[ Ommdfo@iaO dzdz p dzydegmpzd Idniddy Iséd?): Greenplum
ts IEMC d Netezzas lBM.

2.4 d M ls jndgyemory: Oracle Exalytic§ SAP HANA.

3.4 d mis MaBReduceHadoopt ©¢ d&zOdeBtsdzj J tWOMY tets
o tsB BIG MDasad

4.4 d mls Bdg synchronous parallel (BSP): Apache HAMAApache
Giraph.

2.2.1f O M o@D dzdzp dzydgHzd niddr Isdanes)

1 5 fyo s MPPiEfiplsfj 5' dMisd Likéls dzj Clsts
HOdedz' & 20 Ghdese j L dzOUj dggRazd sy ey e 1
L O tod o o Bl toj f SHcOL dgtg aBts 2 S B S dzd to s 0 G
HOdzdz" | IOCdd tsBteOL A, yYlstsB' tslsHj dz' dz
SYtejHJ d ddcWBEsls ] Gt M {50 s sadnzo ogds
] L bdn te®lsH | & ecdsz®OH dasO" d dgjuj o d H dzts I
scwOddyjddj §oHsBd & MmdMmisjd:  dj s8R
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cOMftej HYy dzj dzgd d dzO + SOY j ftoesj Clsdtctso Odz
HOdzdzr » GBGMdzso-bis Pg MHOdzBYdzdlzj M) tcd IsOC s
f dzsrn 5  5H ratkhedLIsO f Hodzfj) 8 aslzO d3f dzls J tctso Odzdz” | |
sBJ M Jjydo Ols! o MeCkzr MCttsmis! tcOB SIsT
tcOMftcj Hjdzj dzadw HOdgdz' » BJYHE BEZLEZOBI. 71 0
) H Odzdz" m mMdMilsj d©zO~A ftoj HEMBsSIste] d&ZO 9o ts
o Otcd Odzls ts o derB Bicsotc OH D] dzj dzdz” n tcOL dzd yd
LOoadMmddiismisd tsls L OftesMO ftesdmatsHdls ¢

H Odzdz" ~ .

MPP-ind fmls j d3" dimf sdz' L ¥ Is BsH j dz f tctsa
tcj OdzdL so Oder MdzjHize hdj L IOfr or ydfmdzi dac
o fYomigez; 2. 1.5):

1.1 Odgdzr | tOMftejHjdzwelsmMw o MmMtslse j s
SlsHjdz dzg'.d3 kL dzO

2.SOYHT"2 ELJdZ BBEZOHO]jIs IstejBlzj B d3 { tc
tej OdzdL Oydd .o ydmdzj dad 2

rsmisizyf € HOdzdzr d3 tsMizk s dgy gzif Hwi d dzts
o' fgdatpj] LOfttsMO dzgj Eydlsr a0 h jets d&j - C
LIssdz Mz yo©] SCOYHOW LOHOYO ftsdkzzyOjls H
md st .

4 . S O} HOW LOHOYO ydlsojls H Odzdz" |
smikzh jmMsodzw jIsiqfw o fORBWIS(.

2.2.2In-MemoryB OL ' H Odzdz" A

g Issycd L tod ded W tej Odzd L 2j d3" ~ in-nemdsyy j H
O dzO dzts dMPRifigaf MiIs j 3O 3. t OL dzd ydJd o in-mgn®rgzd L (
mMdmisj d3r 5B XZOHOjIs tetetsdidz” @3 B ,J] BHIWL ©
Btsdz' h Ow yOfls! HOdzdz" = 5B tc OB OISSARP BANA fryw
Wz dz2$ Y d s dadg o dfgistsls stz d dzyrd if bzdndf jm Is, s @< JQQracle
Exalytics dMmf sdz' L 2% Is M d yd otz6 tc @ ks tdzo P dzdz'tejj '
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COOdzlsdtelzes hdj, yYlsts dgdetsy J Mlsots Ctsd3f +- 6 Isj
Clf. 18 fMmkld, BOL' HMPE&EZOL'™ o H QEEMsvIs d
dgdzls j oW j 2 Msd3.

[Hzd ZL tsMdeseodzr = dzj HEMIsOIsC s € sd3d3j to
9 JOBRBYIsd sso dafiIsls @ f OtcOlsdetsdy kZtctso dzj Istej
Bj - Odzgd L B3 B dzts§ td edg pAsls s B OW | Yylsts Mmdflsj
ftesfted) sOtedsdiL dde s izt PdzOY § Oteslsfdz" 1§ B " e
Hstesedistf " sCO dMf sdz’ L 5o OJsB B i) A e ala®d@neld
HOdzdz" » ©® fOdRWIsd ko jdzdydeOjls tOL d&3j tc € C
ddzsgs hd2 25 11 J1uv. 1 6frlsCO tcOL dggjhjj dadjw
40 EZuzdasdsT @ @ ckRpiHnj tco j todats 2 ). SBIS djladglas i ls d
dzj B sdz' M 52 dzQlBss € deC@edg” to HidSO L4OO filpls @FEe i w

gz Hze hdj foodtsyjddy ttlsttOyO0sls i0¢d
memoryte | Odzd L z¢ Is Big©@afadzy d {f '

1.1 Odgdz" | twOMYteg HipE b B iNlsMiseadd M { tcd da
5 Zis@pez? § gztcj ¢ toizQd2gYsd) BY Is

2.8 O3 HT2 ELjdz MsHjteydls ofMmj dzgj sBotHJ

3.sOYHT2 EkELjdkz ®fjttdtelzjls. rdgt U® d7'j dizd g3
f tc OoidalzOf tsdzdzj dzd J R UQftiste ®PF N dejc s d3j » Odzd L d3
HOdzdz" = ; 9 1 Itsdz Mddzz yoj COYHOW L OHOYO
CdzOMmisj c® yYjteiL Mmjls! .

450¢ COC HOddzr | t6OL BN jdzr o [Juv, s
Ylsd dzdw dad or" ftsdzdgy jIsqw (Istsdzr €58 & fgdzk
st JtcOIlsdo dzzs § Od3w Is+ )

2.2.3¢ d s MapReduce

MapReduce 1 1 Ists f OtcOH d ¢ B30 f tetsc tc ©Odzd3zd to =
StedJ dzsdtetso Odets HOdzdetsy ftsmsedd. Clsts dzOd
ofMmj n dB3tsH j dzj 2 fosctcOBRZd tetso Odzed W . 1 ©d
MapReducei dzv tc | Oldadao® yd d
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1.1 SHAatsH tedj dzlsdtetso Odz dzO M tsdz' L B9
sBd MY 4 Ydedpd ™ Istsdz C Olsjetstedw cHBMIsEY dzr §
ZOMmissdz! dz' § G 1.JuLdzr dz€IHAOEEG O o Odzv 5 Isyw
fejHftedvisdw, dets  deifslfrdsde OLdig) sazdef j4 6 Qffitelfts €
CiBf sdzj dzls*

2.1 Odzdzr | dzj wWOMytejHjdzve sypw  ts-dzg e &0
CtedIlsj ted § 3.

3.1 et Od3d3d Mils HEsdzy § dz toj :Qukg (Mapd Ols!) wf
reduce(Reduce" O G )

MapReduce 1 1 Ists sitsB jJ dzdzO W Is jo~ dseonE@ gl C
o' MEGsdLOotSHIS] dz' dz@ wOB®OL M Otzdz” Bt dndzjj d3¢
ftoj Hf sdzOCOjIs s toj H j dAaget) s O HHERERgM s OB  J f
SBGEGHO Hadoop dMmMyisd LkjlsmMw Hdv tcoj Odzd
tOMY o Hj dzv ¥ Is w28 dzts Co d§dO s Pode apf L Iz § Is W
BCtOIsdzOvY tog fHtegtzkOyfy sy 5 bERtsdzyoOdzed:®
o " yd fnddy gidd Jv dgticas H O ) L O, RAORR jeBHzHEI L O
tcOMmY tcj ByWADj2dikxsio M azd oo p ( HD &HS128 DGIC
ZOyodzj f @EHHMaERedue M d Mis 3OHEGNjls B d B dzd T
ftoddzsy § dad v (efStecgrry @ j o3 §  t6ts anapd dgdgdem s ts
Z@ Oy H" 2 kL jdz

SO)YHT™ 2 kL JdmpftEssdidfls Cslstster 2 mydl
ftoctsHOYOdz dzsC Odz' dzts. [ Odzdz" | mMyudlsr 9 O Is
(stcj B jdstdiplz! CastsH2 00 0) Ols jnigptf €@®yy My Htoj HS
Cislssor 2 or aotsHMds?2 dzOB B 9 Wisted3OIsj € dz¢
wodw jlsfpw toj ddsBizj d3L dz@®BH@BG] L Of d ) Odadzer 2

) L OC dz¢ yd ded d , L Ot Odzj J etfucef B )y gz in dzdzt
ftsdzz yoOjls dz0 o - tmRapfgjsyzjdgfiss®ils 1ds 1 Istsd
Mo dlsmw o Mtsslso | IsMmdueet i s Usitsipiy £, 5 ydsitizts ¢
SBtcOBBISCEZ HOMdr » ttjedsdO Istsdz' $t5 BSH A
reducef etsyj MMO L OFMOHG" 9 Ot Ismw o
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s dzd j dalsOls j d3, o fsdzdzv 6 Is Mtstelsdtetso C &z
HOdzdz" HDFSf L [ Odzadz" 2 " Oc¢ di3tsy j ledueeifls OH | ¢ ff ts HzC
ftesyd M Mo J tetisjCadfd Hfdis dzkzey Off) s te Is d teliste dO dadzjs @3dzc
HOdzdzets e s § teY dzitste@ Mt J yJ ded w IsO¢ 6 5§ dfdtdse |
J Hd dzmls aredazelf'tcds y j M. Clsts or Lo Odets Isj d3, 1y
map d reducef tetsyj MM Odzd LOHjJ2Mlsakzjls Mmjlils' ,
oMy j SChisttiedgch( H Odzdzts? Isj m dzsdzse d (.

U J - dzts dapREducetc C Odzd L 2z j Is BjgtcRpdediAf] H z¥ " d
sBtcOL 5d3:

1.1 Odgdzr | t©OLHj dzve Isfpw HEES sBOQESIRDPFSS ) d
tcOMmYf tcj HJ dzj dzdzOw W O2 dzseo O MmdMmisj BO, B dzts§

2.1 dsdzdslsj € d ,f tca Gatmay @akduceS sH ff tod dzts y
e OMY tcts Mmlis W20 dz® ) |§ GO Mdz'j tc O

3. SO} HT 2 ZL mike devijldd | dzts € Q dMagdAfs g ts Y 1§)J1¢
or fsdzdzw 8 Isfqw dz0 COYHBA EZLdzj d tsBtcOB OIsT
Btsdz! h ddzmlise j§ Mz yoO,4 9, M sMmis Oeidaj @zQ YO
fdzOdzdteso h dC O LOHOY, CBbter2 oy jls or
fSHHj B ®BRP detsdzj todets?2 L OctekzL € d ofjr kL d

4.1 Odzdal djls O of lssfipdzj H ts 00@ lis jj dez’'§ dRAS mL EPH Oy d .

l Oy detsj tsc telfsdzeg MEpRedure O OH d e d3r dzy 1 SH
dlsjtcOydtsdzdz" » Odze stedIs d3tso . ] SHOoazrt@ PG J
Mgl cOlsdodzr 2 COPLOLIsfgej tcOydw {.tcdlstdaf
sOCsd3 § sHRAapPHRje d u c@Is tdfj BEQsd &z dIlsj tOyd®
o' §f sdzdzv Is! Kk GO sRMopRednatedz | SOCdr  tod dztsy |
COYHOWY dljtOydwy dMmftsd Lkzjls HOdd j,
sOC C M®@pReduceHOdds @ Isff sils sW dzdzts ¢ & O yrHidDRd
dlsjtcOydd dzj sBratsHdBs MntcOdz Is! mMotsd fc
fdzy Hize " j 2 delisij tetgo{gisfd
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2.2.4BSPfd fMis j a3

g dMmilsj d3¥ BSRAO@)ENE@ESERZO dztsc d ydzs Md Mmisj d30 o
tc O i3S MmBReducedf Otc OH.fictx3r @ d3j Mists L Oo j toh j dad W
MapReduce fd iBBRMEONIstsdls dL Mfdmc O f mapyd i
ftosy MMOd) , Cshtster | dMytsdz L ¥ ls B Ot.! |
HOdzdz" §| yd dzlstcOdz? desadsz kL dze d B d3d dzd o ©
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disj tOydd. 1 Ok! j tedeOvis s JEk felfstels( I<ta@fdz) dzdz
f OtcOdzdzj dz! detsdz oSt OBBItetso Odad d . ] SHSB
o udMmdzj dedw tsMmikh jMmise dzv e lsmw d3dats yd3tshphy) odisd
dzj sBratsHd @3 Mtsc zZOMseo Ols! Y slssCd. Clstsls
Hsdzy dz" L Oe jteh dls! Moty twOBBISEZ ¢ tsfftcj HJ
BHjIs fteddzwIlsts tojhjdedy B ftetsHisdzyj dzd d
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or ydmdzdlsj dz' d&" = MmdMlsj 30~ .

2.25d d Mls BigPatad MdMmilsj &3 , thdetseo Odedz” j dz0O

]l Oy dets f sdzd B3OIs COC t©OL9odo OdzOMm! ¢
Isj - dzs @ig PafaX ssls ftesyj M OdzOdzse d WpSRL tc OL
Hadoopf SsHH j tcyHBas® pIs € Oy NaFRIlorjtc O dzd dzd h ds ¥ datsts
dmt sdzr Is ©9 Gassandral d2oSQLMd Misj d3f B ZOYdztsG 5
AmazonDynamo

l szt L9 OIsjdzd tvuvl | fJHSEZOGCOE IS, Y\
f SHH] eYACHDApolss2 Miso O, "tk CzOfELPEEBH JEHKU
ftoesdLoBHdIs] dz desfyls! 8. sBGEHO BOL O HOdzdz
stcOdzL ©C yd?2 o mMJjClkzdzH Iz, sOCts?2 twijyddy to
s mndzsdzse dyud M d2 orLtse, A@D.J ftod MmMdZW 6

] sO¢s82 MdizOydd dzj dfstetEopddifss ddH IS t
fsojHjdadd of @AWPB)bigY d3p s gizts CAPASQ dzO®'Oj
OBBtc] 9JOkztelz:
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1. Consistencf{ints ¢ dzOMts o Ofigflespis tdz" Jddzj ¢ Is H tsMist
Nd HOdzde" &3 & Isjuyjdedd ofmjcets otej dzj dzd

2. Availability (H smis z f):dgtidO dzls gl Ishy L oz
slso jls dzO LOftets o tsftcjHJdzj deder 2 .dzOf j to ]

3. Partition tolerance(c d B ¢ tiPls 'H j )dzg g v d Misj &3O { t
WEdzC ydsdzdtetso Ols! o Mz yoO,j. oam atsHO dL Ml

CAP-s  stc ] &3O Eklso jtoy HOj Is,d Wls = figgire S talgtsy
BOL HOdOzdz" = BSHzS9 toj d3j dzdzts, dzts Hsflls d % «
Msslse jlsMisodd M HOdzdets?2 Isj stej dzs?2 d3tsy dats

1. Consistentand Available ( s ¢ dzO M a © fptzlz Jrde djdg@@'L O
HOddgddNFtsHH J ot W o dzw jIsTqw  fted 3] tetsd3 |
1 s H tsBipg@Msdep i@ dzO 8 @ g B sWdO LEH § dij.dzedhiitlzd B OL O
slsCOLOdzO, ofmj] odz LsOOIjdzd BEZHEI ®IsCC

2. Consistent and partitiontolerant (Mts e dzOM s edOelzdzs § ¢ J
tOL HJ Yzjldzefdf d3j tdal nind Mis fHdglz 3 O kzOMmls § 6 ezL 2 1
1 sH Md MsQfigdf tc H JisdejOdislz’ @FOteP2Uzls qlisdfflss dz! L 59 Ols
BHEEH jSSdE]ls ) jH Odzdd s ¢ dzO M) 5 ) @dzdit=Chfrjdf ' tc j H J &
TOtOClkjtt NkOdddadh O fsLetddls B MYfjyd
z L dEsdaO fls j wgR) deg 4 @ OMY t6j H Js d@Odaiz/@RI |dsa) Q) s
dzj H ts ) loizj fCdeds f s3] ) s fsBHdedd o " ff tsdzdzj ded W
HolzrW OL dats 2 WdSMAyq§ & ssd tc Ggzdei Geds @z Is J M Is
S H dzts 9 te jod3jf deddtsizis jo®dzE OC y d 2

3. Available andpartition-tolerant(H siszd &zl g ST L H j ¥z dzd ©
HOdzdzets d3 Mdzz yOJ detg judsd dfcztg IsH s idsz fode™ = Mmd M
dzO {f to a3y Judfdds § 2z dzWifteddidrls W s tzgR3& Is tolistsizelas®madznicom
ltoj HY Sdztsy d d3, Yybts fosmdOstede OW ¢ Ols Odz
stso Otedz" | L dydd HtsMmlskz{ dz HdzWw f tetsH O
tcOBBISO MdMmisj 3" EfmMstesj dzO IsOCdd3 SBLOL 5¢
sso OO d M dz¢ts?2 L-Bftcpm@ Isdg® zff sz §f Q bs
s0Cddz BBOL 53, dzj Is dzj sBatsHddiiIsMIsd L OB
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HOdzdzr = MO2ALO, sO¢ C0O0¢ HUoHBBd 2 t6j Mk
CsdzdyjMlsots fsd LsaOljdzj2. [8BjMTjujdzd
dzts 3 dz§ dzOIlskzter , IloSWdedkzds das(g dzf asdn) dzd 2 H dzw
mMizh jMmlse j degdes Mdzd L dls HsMskzf dshis! tj Mzt
f OHJj dzd¥ JtsHOY. 1 dOydls o OSdms mMdmlsy
sBiMfjyjddy or MsCts?2 HBMIskY dsmisd dJOE dB
mMeh jMmMsokzs s ot d3dj dede’ § BEdO, o Ctslstste’ j
odJtemMdd BHddr d Isjirs X4 HOdzd =.

]l sHsBdzr 2 f BSHABSH 5y j Bg Dat OlgpRaetuce + g
dzdh ! Hdd JL ¢ tdf sBigjba tse[ WjSds i dipdf lsiEs
MapReduceec O mMifzPo Oj Ismw o Cwdzlsj € Misj HBatec d A
Colbtste’ j] tttdj dZsdoses Ode' dz@ dmyftsdz L s9 Odz
ststcc 59 .

235 d § B O dzdNoSQL

2.3.1mtc O dzd diafdfjdztz of jsStcw H sy dede’ 7 flstsdzB ytso

{ j M j BiglapleC s B3 Coumfjef 6 j H ZBE Oj ' ¢ tc Odzj dzg
O tshdase j] MstsdzBytses. Clsts tojh jdedj f(tetslisd
tej dzv yd s dzdz’ - tod M jdzdvwn, zO0 tMhdeso j fmlis t
LWWiCSlkdodss RtcOdadls H Odzdz | . ] SHtsB dgr 2
nt60dzj ded d f ZfMmISNULL-LL@ERQ wigddgd 2 ddd s f dL dtets
L 2Oy dzd 2 ) .

SOYHT 2 {dzj d@3gj dzls HOdzdzr = ~rtcOdzdIlsfpw € OC
COYHT™ 2 1 dzj A3 dzls BHdesL dzOydets dHJ dzsd W dyd
ZOL " 9 O] 3" d3  j tco Bigtdbleds § ezts ysdigs dzOr SOC 52
fadyddz dzOL 9 Odedj] MbtesCsor 2 ¢ dzt y. [ S 5
Wistcd30Is O, L dzj d3j dzlsT HOdzdzr = ~RtcOdgv Isfpw o
slmtelsdtetso Odzr d EfstewHtsyjd f§t L Oy
fsded BOdzdW HOdzdzse 5 W st d3ZOIs © @ OfntlsFiskds @Y d3s
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H Odzdz" -, MsH j oy O OW  JdaW stcdZOyde & dzs H-
fpdzy Hizs P dj firstlsdsmie dyddas) name( W O d3d azcupalior( OH f6 j i)
zip_code ( d dzH, jafdfggnder( {f s dz) . RdzW stedzOydw B 51k
sOC 2 IsOBddyy dd&kBiils odH

first_name John

last_name: Doe

Zip_code: 10001

gendermale

[teets? 1 dzj a3 dzls HOdzdz" = By 4 ls dd3d Is!

first_name: Jane

zip_code: 94303

dlstesCtsor 2 Cdz¢y fjteotsets { dzj d3gj dzls© O3
UBGHO 1Isd HOdzdz" § BERHEIS = tc@gzdils tzigw Mis © ¢
BHjls OL®BINJd fijteiH 1 dzf &3 destsds € dz
9" tcOo daj dzf@f Blsdesdlsj dz' des HtekzcE HEkzc O.

[ ©Odzj 4 , stsdz! €5 f Oter Cdze y/ L dzOyg dedw
~lcOdzdIsmw o MmMdmisj d&3J . sO0Cdds tBEOL 543,
HOdzdzs e s ftod d3j e © d3tsy J lmamesd Is fn ts HIZOwE Yp @isizts
first name d last name Cslstster § f tod dzOH dzj 3 Ols H Odzd
Mmd BB 2 Mbse 5 dimatigndn 5B 'fids'szipecgde ds v e Is! § M
MistsdzB ytso sy J Is B pridile. deQjL dg j@RdEsdZEOPE o SE
CsdzW Jeztedtelz® Ismw ZzO0 101 LOf EMEC O.
ftcjHOo OQtcdIsj dz’ desd3 tsBi Wodzjdedd. wlstsdz Y-

o Cdz¢ yovw owOMMder BO2Is.

vsO0Cddy sBtOL tsd3, dseduimMit] fHtjHMISOs
HOdzdztsc 5 ff o[y tePL Mg hdgj 2 fmame lochgisndpeofijds o :

1 dzlz It Hfig 5 dgJ 2-ds@ s ks fip St tc | G sz yjjudeddy) 2 Mis o
Mistsdzpangotc Odzd s Mdzj HiEzeE h j L dzOyJ ded v :
For rowkey: 1

first_name: John
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last name: Doe

For rowkey: 2

first_name: Jane

4 J d3 fipdsdstsizioaptions Iz HAj tdsO dzd Is ¢

For rowkey: 1

zip_code: 10001

For rowkey: 2

zip_code: 94303

g d3 2 Miso sprdfilessidas Yisor tcOdzd Is! L dzOyJ dzd W
mM Cdz ysdz 1:

Forrow-key. 1

gendermale

] ftcOC By hO©ddL Oydw n - tc Ofilpd ®zdkB s of,
dL sdzd tcts o Odz 9 OB O BHMs?2 Mttt d.
MtesC so s Cdz¢ yk rteOdgv Isfpw Mmseo d3d Mlis dzts .
Cdz¢t y Hdzw Milstsdz ytse, Cwlstster j L OC dz¥ yg dz
o Mskf OjIs o ¢ Oyygdgis oHjdzC der fnyjjdEs cABO BfsStc © H

[ Odzdz’'Bigtakded jcects C dzsdzOn RrtcOdzv Isfpw o s
Bjtej Issets COC tOMmlsjls tsBi jdd HOdzadz 7  da
dzj sBrmtSHJ d3sMis tcOL H Jj dzj ded W 1L dzO dzO
P stcwHEsYydo O s kiz] ZGASds @ dBs dts fzL dzO, dz
L dztse , sBjMfJjyde O h dn WEdeC ydosdzd tets o
fsmdzj HB9 Olsj dz' dz@ =« HOdzdz" n. [ Odzdz" § = t6Odz
Colststesd3 fsHHjtey doOs Isw Isted S dd € O+

1 sdz hddzfmls o Bigtablezts @& g jimtf sdz L z¥ Is tcOMmt
WO2dtsots] rteOdzddzdh j, vyt foLotsdvwjls ttOf

dtstolsdtetso OdzdzOW E{ stew H sy j dedzOW Mistclz ¢
tcj OzdL 59 Olsy ftsdmME HOdzdz - .

HBasel { Ists tcOMff tetsMmistcOdzj dedetsj, Mo tsB SH dzts
BOMJ d@3 2 Mlsoa © MlssdzB ysses, Colststets] Mftetsj ¢ |
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ts f) dztsBiggable s IsGoogle [ OdpddiBase sB tc OB Ols " s O® dgEM®
f Otc OH YapBRsFduceMapReduce] dzfm s tc & Hpdasitis e zIs o M s dz
HBaset O¢ dMmissydeds d/ ddzd ftcdj ddded € © H Odadzr

]l tsdz] Sstdsopensourcel dzts Bijtable

i HBase

i Hypertable

I Cloudata

MicOdzd dzd P © dz0 tsMmdzesea j MJ B 2Mlsa O Mmissc
tcOMf tesMistcOdzj dz@ d W thNoSIRfdRE@§ is O 4 dzjf dzdzy tc dabs jj
NoSQLf tSH - tSH LOCdzs yoOjls o fnd £itc O dzep dzaidy y dz
Cdz¢ Y/ L dzOYd dad Js tedf j Hias U lodsp dalsizslzr = - te Odzd dzd 1

232Mte Odzd dzd h © € dz¥ y/ L dzO Yy dzd J

45l C ISk tc OHash\Beqedztz§ OMMsyddiese Odzdzr 2
~ntcOdzd Is - OB tstc 1 dzj 3] dalsts o COYHT 2 dL
Cozs W/ L Oy ded § . | ©GuizGv n s tefz s Iz A Iz dzw
WWiClkdodes?2 toj OdzdL Oydd (o MmtcjHdaj d3 [ (
sdzte yd o fOtcOR GCdz¢ y/ L dzOyjdedj wodzws Isfyw
H Odadz" n , BdzOGtSHOW Yy Bz fetsmiss B j M)
C

~—

dzs Y/ L dzOyglsled 8 " ls3ts ¢ tcOL dzd ydztse tf to s H f ® dzO G
tcOdzj dzd i fPoedHEEBEHHY j yudo O ls " tcOdzj dzd J
Cdzt Y/ L dzgOyjdedd Bsckzter DO GOME ® | H j dzj dz

ltosmists] d ftesdLoeatHdIlsj dzd detsj T Bakeldyd dzd
DB s I©racle BerkeleyDBi 1 Ists Istsdz! €5 Ho )y 8¢ =r tcOdzd dz
d ¢ dz¢ yd d T LedERsi=ad W] 30 Iy Berkeley DB alz » ts
ftoej Hf sdzOGOjIls, Ylss k HOdzdzr = BislelEyOB B I
s jtcdtozjls BOMMde OB BOIssSe d otLOEOMO
Cihdekzeslsmw 9o [1uv d c¢cMmMBteOmMr 9 O8 IsMmw e  daC
BerkeleyDB ffzh jMmlsekzjls IsOCyj d&j -~ OdedL d3 d dzH j ¢
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Emetstcjdedd B jtOyd?2 fdmMéO. | OdedzOW B OL
GtsHO. R L Befke|gyDBdsts ,H O OdzOMm+ WBEBWBE IATED d3j dz

[ oz G 52 tcOMY tetsfls tc Odzj dzdz" 2 M smtss &
Cdz¥ y/ L ddy jhdedigiso Odzad j . st hditse Odedj tsB j fr
H dzw Isj - H Odzdz" ~ , Cslstster § dzOd B tsdzj | Y
[ Mdztso dzOW  y jidasd difdteizgd w[He@s 0 Ols ! Ctsdzd yj Mlso &
sihdJosad ddedfsy MistcOIsj e dw, CslststcOW  toj Odzd L
f totsc tc ORA3dets 6 5 Iz ofmjlsdpdf @) ded v f totsd s b s q tf t5 g el
dmf sdz Lizjlsmy o BfjwOydsdds ~ MdMmisj d3
C i3 tsdaj dAstOF dztsy j ded W - .

glzh jMmiseozs Is dzperspurcdz’ g OMmY to j H j dzj dzdz |
CiLhdteseo Odzed v EHGhts thitpd/ahgachergy), ClststcOW h
tcOMYf sMistc Odzy dzO J§valdic d B>y EEBRAGKBIE @ C ¥ § d3ts
tc O ) f) 30 Is'te o Glls * PSQY. dag g ¢ OV d L o § s dzOW fd
I Memcachedhttp://memcachedrg), CslsstcOVW { tcj opémpisobreedzy j
o' MsSCsftesdL otsHdIs§ dz dzz¥ ) d Midemdaizhed @ tz@ tc
fmts L HIGoENtEds y i O IsHodf"Wedalgnale 20036 S H Iz

Memcached] tsL o tstd#v®j JisC Isaftfotaci@o @ dgw K4 §f MtsL H O C
o qoelszOdzizdgo? § sdifdavdizj sB -~ SH E@EfId H G B e
OHtcj Mzt ts s tc AlglgMmylsHit O dZO G & tc ] H SlIs o f GW O jddg dzc
MdszOYH@H O EEgdiaz i3 jIs dLB" s8¢ JOBVIs(
dzj HsMIsOIsS o daj 2.

vOC NoBQLlsj ndzdztedd ftotsHBd Ot ls tOL 9
tcOL dzdydz" § R~rteOdzddzdh © Isdi O dLddef RS te t=ie2AQ)fi] o
ts ) dzdveepcachedAPl, H tc iz cfdnjf ts dz' BerkelelsDB € Ofzd L dzj 3 Of
~tcOdzd dzd h | ,T tlgt©@jdf'Ldz® Is Odz! Isj tedzOIsd o dz" |
fteddydyf On

[ dsedd dL B BDbdeizs k] OtcOd~ ¢ d* y/
MsBMiso ARz fisL o sdzv e h dd3 BtsdzjJ ftesMmlsts to
mMdmisj d¢zgz. 1 4 M sdz¢ ¢ tRedif (hitp/dafliSiq/), Is®OE g Hi £ ©d
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Btsdzj J §tetsd L APBH dastgddg' jdz" o) MisC d 2 [Redsiol jlsds
Mitcojte MstekzCIsktc HOdzdz =, sO¢ CO¢C Bdz
HOdzdz" » o odHJ MlstetsC (esizj H Y G dzo dzts
sOC Y] COtl RdlislB@OWHj daffwej HsMIsOo dzv jIs  to
dZzOB stc S jtecOYd?2 dzOH 1 Isddizd MistclkzC Iskztc O dzd

14dSBlstster | RntcOdzddzdh O dzO :sfdetse j § Ots

I Membase

i Kyoto Cabinet

i Redis

1 M Iste d or hjkz¢ @GL Odzdzo jzw & gMmisj + W W
~ntcOdzd dzdh Oz Isdf © € dzt y/ L dzOyJ ded j , sB j fr
MdMmlsj &3 tj Odz dzsets ot d3j dzd, yYyoMmlss Jny
Hsdzd sotoj d3j dedetse s R tcOdzj dzdW H Odzdz = .

¢ dMmilsj dsr zO thmdtsej §Otc € dzt msL dg@HJ if
sBJ M j YO HOf sdglsH j dz! Mse dzOMs 9 Odzdzts fidsddd  H
nloOdzd Is. dEjHSAEOSCESIG i M d M ls JsdfrfSaizs y/ L dz@ 3y gz@ee b
OCyjdzls dz0 HtsMlskzy detsisd [ dztigg ) [ tstd @istefofEDnds(
dz0 ts Mopwmmg s IsAmazon M d Mis | d3tc OM Gslssfy dzs 8 O dzO  dz0O
¢ dzt Y/ L dzOympgnuze fAmazontsB j MY j yd o O jHsts Mmds'zfif telAsbmntk
B3O Mh Is @ ezdtis d MmMtmMisOo dzv j Is s frjdzlmalzon 51s €
¢ 3O L dldgDr MK s Is iz {ffipgshindsfquzcheCassandra@BashoRiak,
d Voldemortw o izls frppensourcetfl tots j C,ls B ddizt€asjls st s dAzts ) j dz
d H JAdhazonDynama

AmazonDynamoe " dzsfydls dz0 f jtceor 2 f dzOdz .dH J
1 O0deBsdzj § 9 Oy dzOWI odey d3§ tedzQ ¥ f Inds) d) frpisj o dE0AE
(Mmdztse dzOV t9dOdy@sfigf tyedebdz dets ) g fSHtcOL Zd3j o
fted Mizls M lopjtsos@is 1M d § ddzls j tco Odzr dzi Mstslse j
L dzso Ists oRdfjtagd fifs sHd s B detso dzj dzd jpeentd dzdz'
peer
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l g6 o3 dzedzOW Mtse dzOMtseo O dzdzts s ¢ dzy tsL dzO~
Chk dzdh MdzOB OW W isted3O Mtsec dzOMtso Odzdzts s ¢
f tcd dzy4QDoRdzy t svJ T .

g4 zh j fmisS dztys Bgnamo:

I Cassandra

i Voldemort

I Riak

233 sC s fpdzlsdtetso Odzdzr j B OL'T HOdzdze R

[ 5C Iz dsfstielf th dzls d tots © O dzdz" j dzj OV o izt Aadlisplfr 310 d
OolssBOISdL Oydd Hfsbisdsd gels OB G EwEEOJ ] tOL t
fnd Mis NaSRL dzO0 tsMmdetso | -SHet Y afdelists O dzdzts? B O
MdMmisj Bz 0o dzj ded W ¢ tsdzlsj dabdtsz EzOHM &) ik p
BOL H Odzdz n fsHtcOLEZdj 9 O Is j f)ddAetstfcOfipls
Cdzs Y/ L dzOyjdedj Hd&zv ©fdiHosadse @l tes O
JavaScript{ IstsH 8 E d3j dals T dzd { dzj S Istedgdizdis QS dsOB
Brils! MsoteOdsgj dz@ o )fsHtsBdy 7 MdMmlsj BOA

| sSCEdsptp dzls Jtetso Odzdz” | H @ d2dzts © i Gz@distc e o
HSC 2 d3j dzls daj Ougsdfte 2O jfiptsiis Oo dz' §| § OBlsts d ¢
fsL otsdv jls sfjtedtetse Ols! C.ts dzozs € by gy dzld
stod j dals d tets 9 Odzdz" ff ts 18O} b dfcDOEdRS I tddg o Asdaflg! € t
smdzts o § fjtoodydesets € dzs yO, dzts  do s ) lgfdr
HsCEZdj dzals©. 10 fMjetsudwh dzgd?2 Hjdz Hsfskz
dzOdBtsdzj j f ts{ &z dzvMoagoDBd CouchDiw & Is fyw

234 cOWtsar j BOL'" HOdzdz =

l ftojH" HEh dAr YBHEGOLHJjdEZOR BT dzd tOMm
OLodlsdY MNoBRHEZEHEEEEd Y6 dOf tod Bj te,
CGicOWBo" » B OLXBIE, HIOWUWDH j- dHsckzls B Is! tslsdzj
NoSQL ) HOdzdzsd3 ( smtse d(d ts dzd tcOMMdzOIst
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&ZzOdB tsdz! M Iz s zdzv tcdzts s ftcd sBMepizd &
FlockDB. NeodJ §f 5 dzdzts mlso' dzj ISkoHsHe W j Is ACHD] 8 B9 @ fzd ¥ d34
sBdzj eyt Is tsBtcOBBSISCEZ GCLOWtse .

1 OC dz& Y4 ded |

J HOdzdzsd3 tOL Hjdzj tOMECter o HE MW 1 Mmdzd
tOMMBsIste] dz' ls jdg t€ juldsdOgiyig SSdsj” § sMistesy ded W
My &3j 2Mlse MlssdzB yssoa,  Ote € dz¥ y/ L dzOyJ dad J ,
d HtsC ksl fldlsdels e s 0 Odzdz” f e Bs'ts B 5 @rizgzt B)ls Oo
My d e H {]lss@te OC Is j tod ls d ¢ O d3d

{UdodHdzts, WESQL dijtsH s j j H d dzfls o j dzdz' d
ftesBdzj &3 © tsB dzOMIsd GBtOBtSIsCd HOdzdzr n, C
d3d dzd 4 , Bisdz! hddzmlsoets ftosHEZSIsStse HOdzdets@
BOMh sOBdtelzj d3sMisd d Lo dzvels twOMmYf tcj H
Mz yO,j Lk ogpdmfOpj@isfve Oj ds" = H Odzdz" = . [BO
H Odzdz" ~ wo dzw j Isfpw o Oy dats 2 LOHOYJ 2,
My jydodzdL qtetso Odadzr = Bj IssHtsa. 1" dzd O
HOdzdzr MapR&@llice B'" dzd tcOMCter s dBsH j dzd  tets
HOdzdzts G SO .f SH n tSH

ssdzstetsdz) dzr j ot totsfyr

1. sOCBsor sBh dj tMmtse j dzdzBid)Bafe? [offfifih~d Isdk.
COYHEE ®MtB j ddetsMmlis! .

2.1 5w fi) dpdelsfjozeHdCdzdz’ | tOMtejHj dzj dzre . dz

3.1 W fdedelsfjdenfctefd dztsy J ded W f j 6] e O Isfw

4.1 sw fn) dgdelsf jdzgpnddzds Bjtc OB Ols™ 9 O IBfpw  dzts ¢ O dz

5.1 s mddfftlsg dewgff $fdzj Hise Ols j dz' dzts j yls 4 dzd .
ftcw Bscsentshiskzy O
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6.5 OC OV BH,jd (LcccOBBdtss Odd™ dzOd
Big Date?

.{fdhdlsj tMmdatse dezj 3 ©sdzy i MBpEEgdEHsejjd3 B
H Odzdz" n

8.[ydhdlsj sMmdse d'ii ) ©6dzy Hinidsfpdgts €O
H Odzdz" n

O.{fdhdlsj tsMmdzase dalzjiy QNsdigy jBSRE Of dzts g §

10.s 0Cdj Isdfr NeSDLe 'H OdAMPGEdlsj 1 Isd Isd
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t oy r B a1 {1 BOSQL

1 0OLT HOdzdz" = dz20 Bfdatsd jdzOff B tBezd fiyls of s
tej M J dzd 4 Mtcj Hd daj toj dzv yPE dede" B OrR OL H HOEAL
f st zdzv tcdzr Bd&ZzOGtsHOW BJjMftcj yj HJ dalsdzr o3
Googled twtsMmiskz § s zdzv tc dzts MAscEbobktsinked®d dzTwalter~
Clsd MdMmisj & MisOdzd MNeSLtsjt® e @ dind d3e s dzt

[ desy jMlsoets fzBdzd S Oyd?2 BjMfjyddd oo
BqteO ¢ Isj - dzsGupgled Blsf 8 g Ols j - desdzse dd ¢
mMdMmisj d3 d B tsdBobgtbEartGOaidzinalyticsd GoogleMaps 1 " dzts
EmMlsOdetso dzj dets, ylsts € dzOMmlsjtc dzgj HstetsEedr B
sBl Y BOB HOddz ~ EBtOLHB 1 WW j-Ckfodzjj dz
o' Ho (tzeMdzs Y jSesdgyd:f ydd

11 4 BB n SHEQBE(Gdac MY 6] H Ndzk dghgasiH G IS Stc OV
H s dyBO j H dapml€ sWis &tfs! & I Ok dEBseclzls BT Is!
Btsdzr "ddsd d HBdydzr ~tcOdzdls! Mw dzO dzj MS S

2.1 Odzdztizj sB - ShHtdE@3zd Ristcz B stEOY M j yd e
Btsdz! "dzef B € tffridfn'tc © o dzjindisdic O H  y 5 dzda® dizf L sdztOtezz’
o] dzv ydsdzdzr 5 B OL Odgd H Odzdz' - . gnj B30
LWWjSlsdodes]y rRtOdzj dedj Bcetotsdide §J 5BE FeEstfe
gL d3d dzv Is! MmMnrJddz BOL'"™ HOdzdz" = BJL .2HOdz] C

3.1 tesyg Mmipd M dajsddzhBilsds ts dsio §tfs tc Qu Is tigs O dzdz"
BseEHBtcOB OlIs™ 98 OlIs! MW SISH j dz dzf BB dL sdzd tetse
Istc j B tsote@ dafdgd LW WsimMisidpdidfc s tc O dzdzdz 2 G sH
WdLrdyd MSd dzO0 Ists?2 yj d&BOhMddzj, c¢Hj d tsB1
fesLotsdzv jIs dLBgR®Okd dzf s f 00 Ols sctetsd
ydtedr Mmjlss, ybts 1sO0Cyj kojddydeOjls {tt

310t dlsj Skkbtc® StOdddzdh O H Odz
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3llulststizp ytej dzWw ydsdzdz' = B OL On H Odzdz' =
Bigtablets I§oogled ApacheHBase( yOfmis: W tblagddayo ®i@Cd® & |

BOL Odsd HOdzdz" r, sMdzts o Odadz” d3d  HPertehlgdizj 2 f
Cloudata dbterndlsj SIsktc® 1 Isdn mMdMmilsj &3 o Otc! d
fsmistetsj dzdvw &k dzed~- tBHJdJ .

l sCBdzj dzdj ©OLwOBBIYdStse dzOh jets5 o tej
BOL HOdzdz' . o [ Bz g Isi sy, dmMmitsdz L 59 C
o My ZzOff tOo dzj dzs 20O dL zyd dzd J , 9 dzj Hioj o
toj dzw ydtsdedz” &3d B OL O3 HOdzdz =. 1 tshdatsoe j
d Mmewird & yHE dzd &3 .

stsotcj d@3gj dedes | H sCtsdzj dad | tof @y W@ g tsls ig g Szis
BOL T H Odzdz" . A 2Sdis dwlg oz y detsiigntd @ dzdz™ -
fylz " datsdfrfiisod dz ™ iz d3d L &z y O8 sdgef o j te o dzj s ©Mi2CAs f v
ftoej Hf ooz § H QO fisfiipdz] HEzBIsHB BEZ, dL dztsy j dzd
fsstetsj dzgdwWv MlssdzB ytse " 7 B OL HOdzdzr = dzOyd
t 401 . HoOHCAHBH o 1B drdigWjVW | € ldsdpodatE@sly j tcd O dz

Il t vv1@lstcd Btizdsdzts " jfdedj 2+ M Is O et dis 3@ @g dizd
dlstsdzB yr tsftej H jfzvieds@nyj dedote ORdeg Gdzv Is W  H dzw
MlstsdzB yo. 3 110 fetgfjifH MisOo dzj dz@ Mn j BO toj dzw -
fodgw Isdzs dzt BBz tOL tcOBBIsyd< iz



|/fi\’!

Columns

First Middle Last 7P Demaocrat(D)/
Name Name Name Republican(R)

Jolly NULL Goodfellow 94301 D

Happy Nice Guy 94401 D

Rows

John NULL Doe 10001 R

Jane Lily Chiu 10001 D

Ajay NULL NULL 1375 NULL

t dMEzB e - § BO toj dzWw yd sdedzts? s O

v

] HOdzdzatsd3 { dzj d3j dzlsOtcdztsd3 f tod d3d te 4 Is OB
fgLvIHd&zY COYHEBGE MssdzB YO Gt jHJ dv jIsmw
1 Of ted &34 te, H Felzst Naimds s 6z@ 0 O o @ dsdnay s giffe i int.

Il vy 280z &Mz is i lop) tdsof Adgj ' H jL dedg CdzpgNigtf L«
L dzOY)j daa ¥ tc d d3j to, o 1§ &d iyl Goodigow tlg fifiz Is i Is o
tslsyj Mis o wliddlefN&sw&j) .¢

I Br ydets, o IsOBdzdyd (vl GftLjHJAV]I
HyMmMwisCd. 1 dzlsted IsOBdzdyr rtOdwIsfqpw Isr fmw
Bsekls ~tOdzd Is! d3d dzdzd ts dz Mstes ¢, Mies j drdrt
f s dzd W Is dzO ftesdLoBHdIsj dzt detsfyls (
My JydodzdL qtetso Odzdz" = &3 ~ OdzdL d3gse s Isd d3d
ddzH j S Mdtectse Odzd | .

l ftesyjmMmj dMftd Ltseo Odzgdw IsOB dzd yr d
Istej BEZJ sMW HBBOs dIs! dzjdfy GRrdetAldsesshpls Bodes y s
Preferencess O¢ Istsdz! ¢ s HitsBOo dzj dzf detseor | Mmistsdz
J wyd2¢0n BEZH JNULL-dytEBY jjdged s v OG OW fc
ofmistej Yo  Ismw zO0 fteO¢ kls@sidzd yb BEBGI Md
fted HMIsOo dzj dB3dz" 2 dzO ted .
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Middle Last Street Veg/
Name Name Address zp DR Non-Veg

£
u
34

I dMEZIRAEE OL Oy J dzde 2 dzOB MBSt HC

ltoj HY sSdztsy d o3, Yylsts HOdzdzr § © I1sOBdzd y4
G cBABH] &S ROddls! tOL hd @< isds i dd®
dmf sdz! L s9 Ols! MstckzClskztckz d&OY tErgd dz®Y " BBH dzk
duf L d3d o dzd 2 o' fi lSfifizQRIgES] d3tdphgsBddEBjEss H O da

1 4 Mdsslstew dzO Ists, Yt ftedd3jtc HisSMIsOIst
ZOMEsdz Cts Mddz dets ko j dzdydls! mMw € tsdzd ygj Mk
Bsdzj dels otcj di3j dzd ofj HOdzdzr | dL IsOB dzd yr
Csdzd yj mMso © femlsra wyjj& dyjls BriIs! M
stsydzaj j, ftotsBdzj d&3¥ Meow L Odyr fm e j dadets Ml
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312uIstsdzB ytseo " j§ dz@B tpte'v 1 H Odzdz" n

10 Bimdzse ] ftoj HOH I JsaOts dziff g g B4 ts Oy fp d3ts
BOL'"™ HOdgdzr ». 1 Ofmmdiislstej dzdj BEHjIs OC Yy, d
BOL HOdzdz" » dzO tshmdese ] MissdzB ytsoe .

1 tod Y HJ ofMmj egts, MissdzB ytso " J BOL" HO
Mstesedn ItejBSOOdzd?2 & Mnrj d3dd U HifsE
fMistsdzB yr ftcd fowoeodzjdedd HBY tsdzdzedlsj dz' dz' =
ntcOdzd dzd P § L Otc Odzj J sftcjHj dzwe lsfw i d3d
4J d3d 2Mise 5T Mists dzizQeiststc MistsdzB ysseo, Metkzy § C
9 BHddR f0¢jls] dzs ¢ d Ws4 Mdzdd Ve drw jOsEv &
Istcj B s9 Odzd 4 3. S 5 dzts dz€ d My &3 2 Mlse O - 6O
fsdz L tso Olsj dz CO¢C ftOo d dzts, sBl jJHJdaV j
SH dZOSCBor &3 r Otf &Lz jstc difizls g MBBds.o Ols! tLOL ¢
z0 Cdzd yd Mlsoe s jfighy RdrEswiy 9, odzts s tcj HJ dzj
Csdzdyj Mo © CodzcdtsS o 0O0C I f sLdOHdEVd3 |
ftiedd3dd e HBMISOIBYdzs 5 fn@getogatpddpreferisicad ) J ¢

]l MbsdzBytser n BOLOR HOWMAE ®@JgzadizE &isfh
tagLvaT . []BO 1 dzjd3j dz2ls©O BftejHJdzvslsiqpw L Ot
dlstsdzB Y’ 9 tduvl JjHYsZOcCOsIs L OHOdAz] |
WodwjlsimMw BWLOISjd d2 & 9 MistsdzB ytsear -~ |
Cedzdyj Mlsets MistsdzB ytso, MtsH jtey O dr dz¢ B |

SOYHOVY MlstesC O o MsdzBysor - BOLO- =
Clstster = HdzW dzjJ Gtodmizlsmls dlUdt-Is dzQ@ s jideed 'S |
ntcOdzglsL1jOtcd B). 4 sCOLOdts C0O0C dL d3j dzdls
dhf sdz! L s9eOdedd MmJ d&3j 2 Mlse Mmistsdze ytsoe .
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name location preferences
first name=>"...", zip=>".." d/r=>"...",
last name=>"..." veg/non-veg=>".."

t Mz S OB 2z yo© o MlstsdzB ytso 52

stesdgj RABtetsh jes djn OdedL d3O R tcOdzgj dad W
BOL'" HOdzdz' » ftojJHBMISOodzW e Is o tsL dztsy datsls

OLEjLj. Isibtsdkz f(omstwddts t©OLodso O5
dMmf sdz L so Galifigrds fiflddgjinrCiy ls O35 dzdzts 2 dz@  te d fi)
time name location preferences

t9 first name=>"...", zip=>".." d/ir=>"..",
last name=>"..." veg/non-veg=>".."

t8

t7

5

[ dmMzaBs MhtcOdzj dedjy dMsstedyd MSdn

10 WdLrduimétsds ktetsodzgj HOdzdzr | dai rt
cOMf sdzsy j d2 COC dzOBtsSte fJ d@3gi 2 Mise fls s dzB
Hdzw BOMh IsOBdtelzj dii3s? Opg s sTlsctdtctseg Oldzj ¢
MissdzB yseo d d&d dzdzd OtcH O3 MlstcsS. 1 51 s
Bdzts )y j Mlsea s B3O d dz. dlstesCtsor 2 Cdz¢y dHj d
BOLj. dbtesCd EfsttwHtyjd d tojf]tejdtes]ods
LdzOyj dzd v ,  SIsEOBHPEz) dzd j HOdzdzr = ot o tej d3j

[ dMEzmy Bsdhstedeizjls vdLduj méizs Mmnjd
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row-key time name row-key time location

t9 t9

8 t8

t7

t5

row-key time preferences

9

t7

t MBS E OL Hy dzj dzdd IsOB dzd yr dzO W

{Brydesy twjhjddd fHtd dmMisd L so Oded(
fod dj dzgj dzd j § zOflsj 0. | @OLHE J delgs 5 datets
sfkh jflsodvjkmw Hdv yjdj2 Isjhmsdss Oda
jdkj2Mse ® Mssdeyss ©OMMUlOdO d&O &
COMisjtcO® d ©®BEOHOjls Motdd od&jr OdedL B
Bjhjddv ftjHl Aol 2dzjifys st 22 . Is

3131 OB tste’ MbBzeng Fddz | 4 OWEEdesOvglzOdzd zd J

1 4 Mddslstew dz0@ Ists, yYlsts tBEOLH fiflO@dzEzj~dzd | of
M M Jjydodz dzr &5 Mo ts2Mmlsoe OB dzj ¢ S 5 { tsdav
Is 4 ted3d dz" , CO¢C MmMissdzB yr d ©kOBddyr Mtc O
toj dzv ygd s @ipOddzficdd sHdls ¢ dzgj sB R tsH ME&S B d
HOdzdz' & Ists dstsojigdlsH cg'rds ' d Y O fipldsts Ot tizd eetOH tHdid B
dmt sdzi L fisle ©OdR] VeEDLT ~H Odzdz" = . C I8 020 B § L Iz figlrdzts
ftes] CIsdtotso Odz§ ©®) H € BUstis@lzistsagy § dz dL B J 6 OIs
dzj 5B - tsH d d3ts et jis¢ Is dzOw  di3j sSBHdSC O B
9 0xdzjJ MOBSG s .d deftigebsliz 03 dasq@iniddedgy Ak b dats
9 CtdStojlsdetsdz ftesj SIsj, Its MdzjHikzj FHdDY
j Mdzd o d fintfstsdizB lyisP el H O dzdg B3O s OBz W ts o
56 tots gl O dzddz@ lzdds €8 Gy ted! INGSQL-f sSH - 56 OB-g C
dzdsts twULIT .
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Yy OMbskzf s MsOo dzvIs: Mmjisj MmistsisaBptis®y jj d
ddzd .C OwBls' -Cdamls' 5 ¢ hS slsws s dzy “OEPESyH Olsd o
BOMMd f @GRd s @O & 1§ dzt yj2 d Mtsslse jlsMmise iz

sdz¢ Yyd HEsddgde kZded S Odz dzr o3q, € tsldasm( d A,
L dzOyj dzd W o dpOlsfigy dz¢ BT 3 BONHsBics PLEO
ftsH j ey Osisbtstis e s Cd®ygdedv, dets BESdz' h (
dz0 tsfdats o jdajfn Isfadgd s Udty Iolec @IS e dst® dzd y j dzd W .

14 EHdo dislg tslzr Blattsglst aGol oeg | e , {f telOEnpstdk® ) jd =
flstsdzB \pEBHLr AHOdzdz 7 IsjSCkhjets ¢ sdzj ded v,
cOL to JON] destd i ©)E ) izip Yzudgdatsets i34 tc BBM S tc OY to ts
COtdsls B t6 QY j dzd W

[ O30 Idftaafdodivte ¢ OC & ‘dpdziste>gdsiEd®ds Isi3ts 3 dats
fitsL H Ols ! fjteor j HoO Liftsendes dztScdzs Y joJ H
Zofted Bj e, OC:

1 "row key 1" : { 15 "row key 2" : {
"name" : { 16 "name" : {
br 18 br
"location™ : { 19 "location"™ : {
20
br 2l br
"preferences™ : { 22 "preferences" : {

23 27 "row_key 3" @ {

} 24 }

Y 25 1, 29 )
t d MEz3UzE ISONf sHEsB dzsy Yo J HMISO9 dzj ¢

1 jtoor 2 Ftctso j dz C dzt 4O wg dzw j Ispw
dHj dzsdWdydkze hddz L Of d Mm! 9 BOLYIT {HIOSEZAdz
dHd dzlsdW d S Olsste kZtetsodgw My B4 2 Mlso O Mmistsdzs
sf tcj Hj dzj deEmelucatidr greferences s dzj HEZW IsOC Bz h |
sftedHddIls: Cdz¢py il jes ktesoadgw COC ¢
dctsy J Is sn o0’ 9 OB dzdwQ@ indec pdztsfls s dzB yts 9 )
Mtsslse jIsMmilse j dzdets S azé y btejls! jes ktotse dgW
Istsy s Od3d Bdzts ¢ 5 A3 to dats 2 C Otglsr . [ 5B 09 dzj
ftcsH ] BesdzMistcedtetso Ols! [sOC:
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1 "row key 1" : { 17 "row key 2" : {
"name" : { 18 "name™ : {
3 "first name" : "Evgeny", 19 "first name" : "Ivan",
4 "middle name" : "Ivanovigh®, 20 "middle name" : "Sergeevich",
5 "last name" : "Nikolasv" 21 "last _name" : "Novak"
}! 22 }!
"location™ : { 23 "location™ : {
"zip": "355029" 24 "zip"™: "355000"
br 25 }r
"preferences" : { 26 "preferences" : |
"golor" @ "Red" 217 "gcolor" : "Green"

} 28 }
29}

t i z23ABE § dzts“c é%jS@MD@tsls@

] LOC dz¢ dg) thg § sH d o35 HsB Q9 ( Is! 9 Jtemd:
HOdgdz" . sdzsy btojls! jets kZtoesodaw sy jIs BT
otej d3d dzd. 1 d&Oh j &3 fteddij ey Hd&zw Hj i3sdzMmlist
YyJ dzsyd mMdzj dzdzOw B IsCO otcj Bj ded; TsCOO" 9o
[9GjdedVw o Bsdgd dzl® malas P d3j @d o1 @3is gzgizgizliz” 8 6 j «

sOtlsO MtesC¢d BYtejHjdv:jlsmw MmdzjHEE M d

1 "row key 1" : {
"name" : {
3 "first name" : {
- 1: "Evgeny"
5 }
"last name" : {
1: "Nikolaev"
}
b
"location™ : {
"zip": {
1: "355029"
13 }
14 e
"preferences™ : {
"color" @ |
1: "Red",

2: "Green"
}
}

21}
t I MEZ3AM§ dzts ¢ 5 BIIOWOO LIS O M o toj BB dac

3.1.4Webtable

1S 0O0Ctsj] BBMEY H joE jts hiBdodie Quzaz” Bz] tsSB -
S tej Hj dzff to b jRiz® Ot fyidablgi o j " | GEEFHcOdzdls €
f tcts s s to j-igdsis @ dzdsyji.B lsua@mSdzd Y dzs tc © dz®ldzd fad 6 ji &
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o jfBlstcOced Y@ IsOC Y j (@lastisrelz I§r tslsdetsmw Isiyw ¢
OlstedB lzlIsT HBsekbtepdizls Cilstster 2 Mmfr MHGE- Is fipw
sdyr, Sttt j ddycHlg s isfdgshdizdaduiens® gzéy " j
o9 jdztcy Bipded ifoe 5] 2-d idPdzjyrdaise Ols | dz' MBigwBle tc O
Webtabled Mt sdzdda j sls d cBRLOptiIs s Odzdy o € OGyd M
¢ dze yO. v O0¢ dURL vewvex@mpeanf sHicOL Zd3j 8 Oj Is
comexamplewww. g IstcsCtseo " J Cdz6 yd ojHEZI € Ekf stV
MtsdzB yso s WS gBL jsB toOte tisGy] , Is{tsisfiplacr J s Is dzt
f HS df) ddz ts H dzas & jsaanplecom s O C d J wwAv.@@amplecom d
newsexamplecom M- tcOdzv ¢ Ishw B dzdL o tckdicBo @
OHtej M dmf sdz L zj Isfmw -C dzr Yy O O jtSldsissjdzy jnlds to t
tcj Odzd L IsSOPUSBEMN O 9o My MBH J S ds iz d3 jsdaz
[ Brdas, -Mmasjg toy f sjc,YMIME-H O dzdz" | sBtcOB Ols™ 9
M3 2Msa © MissdzB ytse, Ylsts  toed o dsn@Blsdzd §
fd &34 2 Mise Mmis3ddrs yso (tedfm.

row-key time contents anchor mime

COM.CNN.WWW t9 cnnsi.com

t8 my.look.ca

t6 "<html>..." my.look.ca "text/html"

t5 "<html>..."

t3 "<html>..."

t d Ez3ABCs s dzy j Yebthable

[ dzts c apgnsourcets j] O dzd .Btapbtpd ¢ dzt yOr Is HBC EZd3j C
Webtable

320 R dls | GIOME® | 1 j s Quath dHBASO
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1 OH j 4 dzOv OKBasplsQCkEzte®jls o MmMjisj daj MSt
CtcO2dzj 2 dBjtej o hmdetsej twOMY e HJ dzj dzdats?
Mjtoadm Hdv ¢ sd¥ dc ctsdiies OQdEd O tc & dbla fjstazE
f tcj H M lcd@® dif)ldz

t d MEz3AECs sdzW d ¢ HB&e W

t OL o9 jtols'HB®Bezd fcdH j oy o OJ Ismw tc@m dRB dzO
1 st bsdlz, COC fwOo-f tztsyd it @gPls sty j-ubdnesty v 4 &
hJtesS ts dL o j MNddeo2Htid @ PO L ts destwEBase dzO0 yd dz0 Jj
o f tsdzdz" Is 3@istg pjc@ d3j " Oj Is dzOB Ste H AR OL
HJOf®a sgzOYH" 2 HJOfOLtsdz rtcOdzdls EZf stewW H
CONHOW MstesC O dHJ dzlsdW d yt dc'tAgzisthy Edzd 63O
ssets COC SHYIMEBHCOEJHKE = o9 HJOHOLY=Gjo r B
dzj Stststets]  Stotsc maf®jf OwvzeRiEBRdHj jj dz yOmlis d
HJ dzvdgifvH 2 Ho Zdg3w desor &3 HJ Of OL tsdzO dzd .

sOC d B tsdHlS EdANREMS ~H HBakerntg Odzd Is Mis 5 d
Md &3 2 Miseo On. 1 B 5,EBEOHN H OV ( I§§ 2@ f[Eddrnj jlsdz!  dzt





































































































































































































































































































































































