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public class Count implements CombinerAggregator ({
@Override
public Long init (TridentTuple tuple) {

return 1L;
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W FE BN 2 — A B E S LB IRE /1, 75 K2 2 NoSQL 17 H #f H 4% .
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K RBHERE R IE T 27 8] 58 U TAG IS R, BT 2 1 51 65 4 8 Sk Rl i e
NRARGIEE . TR R T—MEACRAZ . RDBMS [+ 245,
XIER T RKIIMRG], R T ANFF A& A% 2% 45 14 1) B 25 09 40 50408 19 Ab BE RN A7
fig RV AT I ML MR, NoSQL FHEE A WA AL &5, fF1FEr LR IE
HiENAF R, B AR TR . IE T axX Apod B, (#15 NoSQL 4
REME R Sl . AL RS AL . X P RVE PR AR E (R R A T 3
J& PN B 471 B P R Bt

1.7.2 1%+ NoSQL #iREE

fif I B AT DL e — S HAK R R, HREHE L 2k E HEI s, HEE K
THOL 224 . AR ERIE B BB HEN . AR RS, AT ] 2 1A
THRE:

QW ANEE 2 R

Q Ay

Q A

Q AN

Q A

O fEEM

QA FEXIH

1.8 £ B & ¥

2, A2/ m. HEE RGN 5T 2RV 1T OREE A BN R ZE 7 A,
B2 T ORIR VT Sy Bl S iy Ab 3 . R A FE DL e ftt A sCA B R s AR 25 . X 24 A1
BT B AR P AT SE AR BT, T IRAE B R o 25 i 4 vh A, Wil andE R ERVERS:
M 2RSS . EIR 2K Ly M ) — > 8 U7 TH

X B0 A B A 11 DX B R 3 9 P AN AE R, 3X A Hadoop A AH K 73 A i Atb b B R 4t
AR Z A . Hadoop Sl R R Gu A AL B A SCFR A SZ e v it ok AR/ =70 22 )
REIRKIZ T . ERMEH REVE. WIS s EIT, F[TEIVDE NS EREHEER,
Rl TR — PR FEAF AL (CEP) 5] 22 DA A H M )3 5 R AR B & HH &5 R .

Storm 1% #] /2K H HERFEAF RGH— T H , J5 H1 Twitter Storm £05% Z iU\ Apache
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BCHOF Bl Aim . X — W BE AR« SRk A4 # CDH (Cloudera’s
Distribution Including Apache Hadoop). HDP (Hortonworks Data Platform) 53 H Fit K44

Apache Storm ;& — /MR R, oAl PRIE. FIEERISE I RS, HIRACH
R 4 . Cassandra DA [A) A A PR SEEURT 5 A CRAN 78 1 5ERE ), X2 HHTH T Storm
BRI B AEFEEL . BB AN mald — N EdEmet, oo Frsziiad f b2
SAFEE G R h a5k o TT LA Kafka, RabbitMQ %543 A7 303 S5 BA 5145 A4 $ B
Storm H . Trident & Storm [ 5 — M4 APL =, 7 RGU/MLANER 1T RE 77 .

T BAEA R kA Ay JLANSERS . B SR 5.

1.8.1 B{EZHNEEDR

e, FHEAELGEEMES. T 0, EfESNFREEEZ N GETL,
AR BERERY 5], g BV P SR e . . BREE. GPS Z{EFRIARS . BLTETFHL
Bl T PR AR AR A RO i EdE, B R ) CDR (FPIYEREE %) fligiE & . 2l
1 SMS JHE . 1HEM SMS HECEFE I 24, JFREEZS M, FRNENIrF
#14 CIBER. SMPP. SMSC S5t 5ya il PNl AT i B A5 U UYE « 2R T IxX Le 2 e 15 2 LT
el IP i &2 T IE S A & A s . XL BRI RE R S . B A HERECF
o R BRI R N2 . CDR ACFRAIH 373 3 2 — Mt EEE L, {H1R £ HAih
EAp e dinginp

Q  ERPHIERERER: RS E R FRATEE R ] Sk Fa Ui 21 R A5 A3 B ] 2

Q B ERR: R 5 v 9 R AR W e B BB, R v = B AT

AL SV 2V T A e AN AT R 2
Q Bamifl stk mRELEHE NSRS, &% XA AT F B & R
WEREE RS A IRZIEN 4

1.8.2 =N

sF AN o — A AT 3 s, O BN R R ) SERS o pr R IR S5 izt i
BRe g . XBEAKREZEERIER—NH1, &I 1 KRB SR 73
By 35 BhAb 3 L 5 i A 8% BRI EE . KR EO 2R P s
W 5% M IR AR S AW, IR BON B RS PR s Ak, (RN R P i dE it —
HAEE R B A, R A& i = BRI

A EZ RG] AT LLE SEE A A ha /M5 S B AT i, DO ARl 8 e e B



« 18« SR R 3 T—3E T Storm. Spark £ AR 1) S W
MR IESHZE, et 2 A s it 1) 52 45 1
1.8.3 HEEKBYZE4K

i EERR, AN RTIER YA C OIS . tn4 GPS A il B 5 24 &
BEERY), EAIR AR SL H ThRE s s M B Ad e .

WA FE R ook A EN B, BefizRig WAL= . EHHFER . RPM
EXFKPI RG4S ), I X5 Bl gefiliGEri H T obr. fEREFEN T
A FUVFH P AEIX e KPT BIAE I 158 B AN S 4z

1.84 SEEhERI]

ST S I, e Rl ER Y IEAE RO SERS o Hr i KITH 2 . Mg st B E R H
PREEAZA, 10 H o A id R 45 R R BV R AR B3 T 7 = AR PRI RN . DR, XA
s e N SRS TR R BUEZF A H BT SR e AL . T3z 0 R ANE 3l 55 7 T ) A d 2t
RV SUMER LRk € pa g I

19 K = ) 4

ARFRV T REAE B ARSI & AT . S i i K PR 8E b Bl ) 32 2R
B X AangiE . ARGV, B AIE T OREEE AT S RIS . BEAE, B IR
FRAb R BEAL B, B AT, RIS AR BEERTS OREE B A MR ROk EAE
45, MEEE L L AE 1 RBHE SOy

£ &, FEITSLR R ——Storm MRS, BL# K H 28 Ul 7E S 73 b i
R



E2EF FAFE Storm

AFEE SR T EHE AL Storm FEINA]E BN Storm MK ZR. KENA T
Apache Storm )2 ARBE 2228, B ULUH 5115 B anfar i Storm FH T SEE K EE 7347 -
TEAR TN LA 32 /8
3  Storm MR
Storm 1) % Ji&
Storm [Pl Z &
Storm [ 4L 4 J2 FHL2H {F
A LA K AT iS4 Storm
Storm 1 PN E R4

O D00 O

2.1 Storm i

UNEXS Storm LA —H) U5 RMEFE, SR AHTE AR “ Storm & SER R ) Hadoop”s
Hadoop AN RKEHE MBI Em4E It Vg r %, AdHAR EE— DMt G, JFE
Aoy R RN 45 B/ i e SR gtk 2 18 . )8 Hadoop 128 B Z0HE A7 fifg A 11 5 4
R A sl ABATIAS BE R R 5 2 S I 0 A AN 45 SRR ] 7

Storm 1E 72 %€ A7 T R ZCHE 1 5 77 T 75 K BUAR O 7 58 o AR 2] SIS I AR e 18 LA A FE
R E AT AT N FACEE . B —F T 2 A I T R, BT T N E RS
PR S 2R A 43 HT . Storm 2 V)& T Apache &S —AN0H, HITEEERNAT N
NEBE . %95 Apache T H AT HIE, Storm £ FHAITEK . R — oA it
=%, BARETY R, TEEE A RS R TR, R0 A BT S B AAR 2k
Pa . TR REME TS AT E /AN A B T AL .

Storm RJ YIER 58z WA B & it e 7 =, o B S FEERASER L5708 Plds
SR ETL A, PLEE anb R — 27 .

Storm | ¥Z FE 2 5 A AE 1 H N A v s BE R . X T E AN EHE, B AT DL [H]
RabbitMQ. JMS. Kafka. Krestel. Amazon Kinesis 25471 5% [#] PA B & FEAL A B AFECHE . %
T4 i L, A U0 Oracle A1 MySQL 3 FF 1Y 3= it A% 4o 204 e iRz R 4 . Storm [)id W 1
AR TA&4: 1) RDBMS &4t, &5 Cassandra. HBase 28 KEE A 78 A & IE % 41 .



*20 - SR K 73 Hr——2E T Storm. Spark $52 AR 1) SZ i N H

EARFTA TR 7S Storm FEFE SIS R T 507 TH RO B 2 MG HESE . Storm 2 )
A AL HE ) S SR IA B . B 2.1 IRAFHEAEIA | Storm LA J7 X I A D RE o

No 3QL/ E/i((jata Stores

Storm Clustered Compute Engine

— e ——
— e ——

Traditional RDBMS

VAVAVAV

& 2.1

2.2 Storm %% E

T T Storm ThREESS, N HEEIL XA AT RORE R I TAE R P SHoK 1 — T RHESR
Fe) AN /N SESG T AR N BRI RS . R ifT—2E Storm H& & PR/ 44>k H Nathan
Marz [1]1#%¢ (http://nathanmarz.com/blog/history-of-apache-storm-and-lessons-learned. html) .

Storm & Nathan Skfd & 06— >4, REAREITEDL, AR B i A = 4R VE 5 A &
FLJ71H ()L Nathan ££ Storm 755t MIXFEUE, A N B IX L858 H B #e] LLS: A AR o] 6115
R R )

QO BOZA A EIER AU X ARG 5 5 W BT LA OB DL o

QDI 22 NS ZAME R T S/ R W A3 o] j ) T A

{2 Bl Storm A4 RE A2 [ il AU SIS ) A il ek U5 58 SERS e i 5 SR E2 AT 2010—2011
TEAAS BEAREE S BT RO BRI 225 . i — 2Dk, BESR CAF7E — S IRl v 7
%, eftalz={Em Storm XAEFMEZEHINE ? KiGk Ui, BiEA = “EFHNHEVEA
R — R, #EM “ A IR TT REIRN MR8, AR mE . X
HRE AL, 0 BackType X RBLERI MR O 5 RART B o4, BRI Boby fE, 55 iE
B AP PR 25 3 N R e A SR b, AT A4 0 A N G R A o T e BB K R Pl X 31
R8T 55K b b AsE F [R] — &g o JE % . 2K H Twitter Firehose 2 St 4135 21— 2H A A1 B
H HA Python BEREKIT [ TEHUNI S PP HIAIX A1), SR Jim g eI AT 21 e Ath A #7140 T
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Z BRATER 22 ARG B TAE.

IR 1

{F Nathan Marz H 4G RS, EEEBIPUT LR IS .

Qi XEXERIEFAR AR, B IFAT AR AL R R8T .

O Spout: IX &4k Stream 4 G 41+

d  Bolt: iXZAFE Stream 4 G 2H A«

W)

MBI G, T&SCAERE RRUAE T T P SEPrfg o 7

Q fEHEZEECE 1L broker 7% .

O SEIASERYE I,  [RIR SR FE AT R OR e R R T 56

M IR P 7 TV S R 7 SRR I T ONHE SRR i v R e A IS . IS T H

i€ b7 AR Z Bt 298, e TARKARAR &R, HIE5, BifELcaslf.
K5 ARG 5 — NMRASRIE . 00 JUAS I8 5 T 2 N — UG 53 8 2212 11 -
Q EETIEN.
A BRI APLEME ] Java if 5905 , IXFE AT Lk K 2 200 XCR S B FE e e b U7 1)
Q EfEH Cojure i 5 KT K, XFEILH T A TR M H 52
Q BN A Thrift 2048 45049, XFERENIE TVM ~F & A1 8 H F2 P it vl F Pk
2011 4E 5 H, BackType #HERF ISV, Storm I FE BY &5 A A4S 08 R 22 i J2E o 25
Storm 1 2011 4 9 H 10k A , IRRBEAT I ISR E2 52, J5 K44 1% W Apache . HDP. Microsoft
SN EEL TR A

PA_Exiie Apache Storm & EIIFERIIFIMEEE . Storm 2 Fr LASRTF AT, A2 B N AE AR
AN TE] RO HAR TR BOREGHEZE AT LLFE L4~ 6 4> KPL.

O PERE: Storm il & KB I EEYERE, b DAER S 5 2114 A 20 2k i
FERE I SLA (RS AL TERDSL A 8] Ab R 4T«

Q AIHJENE: X2 Storm FINREEM) —ANER . BRI LT REMERR
PR IFAT B S FF . X RGEMEIRE S, I+ H AT LR Y 55 75 KRB L
KIGE/N

A #fEE4: X2 Storm A — MR, ERMAN, FEARERMm A, X
SR IR AR A E A BT SR A, SR AN 2 5% A B ks Ak
TAE. ARIE R AR S T AR B e B o AT s b i A oAt T 2 R A 3, X FF
AP & A i bs, TAEAKRIRRERE ToS% . IR HdEAT .
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O ATEEYE XAMESLSE O N T RE e — IR VR AL BT RS A e

Qe XMEREAEIRE TSR NI REEA B, IRE S BN R
B, R BGER 2 Storm M= 5eAL, X2 HRGEE NI RERIEL —.

QSR X EAFHEZR T it 1 BN A T e —— XA — A AT SR A AT 9 e 9
75 BF TRE A VR AT 9 0K .

£V ## / Storm KIEME )5, H5%>]—% Storm KM REEE, AJEIRAN T .

2.3 Storm #3h LA

HUTH 1 ##3d Storm FJHEAE PL 2 204e] AL BackType Storm #| Twitter Storm, 53] Apache
Storm )& BESIRE, FEIX—#870, K 4E Storm S FELEH RS N 2

2.3.1 it

i (stream) /& Storm f AR RANZ OB &2 —. BEA LEREAR (BT
A RPN WEdE. £ Storm HEZEH, BRI DUIFAT ORI H i —4H 7 A N A IF
frACHE . U BIRES AT LA RS AR RER B I R 1T R L

£ Storm [ b FXCAEEH, i cHB @S LR TS, Jud (tuple) & B358/E
X HIEE . XGRS . X BB R — MR, IR T R R A I
i EdE A, FREEENTFERZ RN, FERAT LI, KB, =90, 65
B ATRME S DUREESE RG24 28 . [A), Storm NJF & N a$efit | —E{5 R Dige, =
FRAEAIR S B SRR FIEE R SN B € X EE KAL) 3

Q  Tuple: XA ESE, & Storm MO EHE 251, /2 backtype.storm.tuple

BN — M.
3  OutputFieldsDeclarer: X/ & backtype.storm.topology ) — Mz, HT & X
TG A B AE . HO AL -
232 #hih

A Storm MR #— T B EH 2 A% Storm #4h (topology). XM S & AT LA
[i] MapReduce 4 ZEHI1EM AR . ME—/ X J1] /2 MapReduce 1M 2% 1E/Y, Storm $#h 4K
INEIEAT . BT EAFEFFEA NI R, HIEANLIL, Storm HIMSLERIZAT.
I, FRAMKITFREE TAE R EE B 48 A1 e H 204 -



o2 5 AR Storm *« 23

Wb sEbr L& DAG CH RFETEIRED, HAZH B A spout 1 bolt (Ji £ER1EE A 4A 1)
P Storm fHEMEG—F# V) FZFE AR 2 -l Z. Storm #h4hEAR & Thrft
LER), 4 —BEIEMT N Java AP 8] LAVF A RREEAT. H T RI8 AR I AT Java
API ¥4 2544 N TopologyBuilder -

2.3.3 Spout

TEFIARRFNET, %3] [ Storm [ Spout #1 % . TEHh+h DAG A FERI Y Kot
=, HHZ 52 Spout, LA B FhaFrh IEHE T TIL . IX B R B A A b AR ) H
e, FEMH BT 5 AR DL T A . s _EdR ) e T EAE, Rtk DAG
S MN— N EZ A Spout 4G, AR FIXLE Spout B EfF mHIEANRGRIEITER -

Storm HEZEHT Spout 7 AT XUAK: FIZEMANAIEE. PN Spout I DjfE 44 Il L SE . AIEE
Spout i SEHfIA ) VAR E CHEE R a4 P L AT A JedH, PRI AT {3 AR M G A
ANATEE Spout MOZEGERER EHEA LI FIICA,  RIAS A e SR M) 7o A .

O IRichSpout: HFZ T Spout FIHAT .

O  declareStream(): iX/&—~7E OutputFieldsDeclarer % 1 ) /7%, F 48 € f4E

7E BRI stream 1% %] Spout.
O  emit(): Xs&—1 SpoutOutputCollector ZS[1) 7%, BIERT BIELS A Java API LA
M TRichSpout S 3% H o .

O  nextTuple(): X &ELLHH Spout FIRL/KZL 7125« = MAMERUR I B2 1Y) Jo 4L,
MG HT—FER el s x B Fh s A, & fa] B (A

O  ack(): HIAFPRIEIERIX T JCHR, I H Storm HEZL A .

A  fail(): Y&IETCHMIRIME NGRS, 7775 Spout i . AIEE Spout 224 2k
W e H AHEBA 5 HE T

2.3.4 Bolt

Bolt je fF-7E T Storm $h4MHHZE AT 5o Storm AEZE Hix So il SR A AR B ACH 2 Ab
MR RES 5% . ISR P AT A AL Fit, efTerfaEiE. A,
G IR G

Bolt I e/ A JCHA A, — EeAATIZR, Wik b3S (el A& B, 1X
SLAE PRI AF BA VT B AAGE B 2 LRI RE ST o
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J

4

S R EHE 73 ——2& T Storm.  Spark $52 AR 1) 52 B

declareStream(): X— /%K H T OutputFieldsDeclarer, 7] H>£ = B4F € Bolt ¥4
KIRBIPIT A M. HEE, KX Bolt 57 31T &£ Spout ThRE ST
[l — 3.

emit(): [F] Spout #H1LL, Bolt t1fi FH —A emit 77 A iE B, (HIX B X HTE
T, X Bolt /& M OutputCollector i H emit /5%

InputDeclarer: £z L EAA H T € L& (E stream BRITE)D HY595, X
LI A=) Bolt SHIAMMILEE, MR Bolt 2T 70 2H o i 8 M2 L
Ju.

execute(): 1X— /7% e B3 A EE ) QB PIT7E, 708 Bolt IR MM A TTAHIAT. —
H Bolt 5 iACTE, KR ack() /7iZ .

IRichBolt 1 IBasicBolt: IX4£ /& Storm fEZEFE ML H T Bolt SEIRIFI P N2 11 .

BLFEC 2 1 fi# 3] Storm 47 RHFEASH RIG AL ThRE, HBHG S 4501 2.2 Fros.

- Topology

Spout : It is the source of the stream
Tuple: The input datum that flows on the stream . In simplest form its key value pair.

Bolt : consumer of streams, that does the processing

Topology : The directed acyclic computation graph whose nodes are bolts and spouts and edges are the
streams.

K22

235 1%

7E Bolt A1 Spout N, SZFRASFEAES 870 BB/ TAED S B T HAT BT X
LB SR AE Bolt B¢ Spout W 171 51 SE f it 55 (AT Ze AR PR O AE S5 (task) . — 4™ Bolt A1 Spout
AT LU AR S ECER) task (AR, BN A7E RAM A CPU J5 A A R RS, (HAE
BRAS By AN HEAEAT AT R 1))
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236 TITiE&

X8 T A& FE PP A2 i 2 40 D AT 5 B = AL YRR . B AR 5 30 4 b i et
TAEZ /AT, I HONSEILIX — SEAF ) TVM R hdT

2.4 Storm 44922 A A 20 14

ZHIE& vt I Storm R DT SE A RS HE, ILE R ER AR E AT
P HIHEZE 455 KPS RAA < Storm HISEBACR 1, MR SC A — P&, £
2R, JoK 1 il Storm AIEVERH HIZEMRLe 7,  DLR e AN TAEHE 280 A g HF HH ) o1
[V
Storm 4 P TAEFRAT KUK -
O Az X2 — N H T ER A B f e Ui E . XHE, #
MAIMERAD TAEZ AT, BIHZHEA TVM.
Q AR XA eEE o oA 2T KRR, S SRR M AR T
R E B R
1% LA 1 HAA U B BT L2 L Apache Storm 37 Chttps://storm.apache.org/documentation/
Setting-up-a-Storm-clusterhtml) . L7 [1] Storm 2226150 | —LE2H 7.

241 Zookeeper £ #%

Zookeeper SZf5 Fag Storm HIZmAF S| FEM S Ridxk. Kbr L, Zookeeper i 1 AT A3 HI
TR AR, BIndEE . TR A, IR ALY ROMIEFE LR AE T2 (supervisor)
FE PP B AR A2 Pt R AR U A5 50 08 J3 s AR 1 B % i RE AT

242 Storm £

Storm FEFFIHFEZ AN M bzeds, HhafELl i

O  Nimbus: X2 Storm HEZE [ FEFE, AI#E (2RI T Hadoop [ JobTracker. &
AR IMNEAE S RIS, TR RS a0 R B SR 1 A A 8 W A
o Nimbus 0% TAEZE D IRGERFHFF ML FE T . Storm FEFEAE —1
Nimbus P32
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O Supervisors £ : IX R T LR ACEE TAEREFE . Storm FERFIEH A 2N EF
EHIER . — BRI 4 Nimbus - HE s TAEE M EC, EE T RN E TR
ZR TR A AR, T XS TAEE 80 A ST R B 9.

O UI: Storm FEZLFRAEUIIE] 2.3 Frosdi: 100 i 45 1) S 1R I AL SR BE AT S Al b 4. 22
FEA AT — A L B2 5 3 UL 35, JF B AL Chttp://ui-node-ip:8080)
i) Web ST AT BAIEH Vs i) .

Storm Ul
Cluster Summary
Viprslon Himbus uptne Supurdsors e wints Froo sloty Total slots Cxeouwion Tasks
oez im 6% k| o 12 2 2 Q
Topology summary
Name I Stalus Upeisnn Mum woikers Mum eaecu 1oy Hum tasks

Supervisor summary

| a  Heag Uptims dlets Used slots

350aTa55-Bhad -2 I T-L6a -GS E2ESh Imdla 4 a

B 1500 AL P ST R e 250 3 Imis 4 [i]

cocdTT0-d e b-008 5343707100051 Hm G 4 0
Nimbus Configuration

L = Valug

Civ ZoCuea pat path Amgdew storm 2otk eep

GIpC imvocatans por nn

érpe port a2

CIPC Quele STe 28

2.3

MAECE T R3] Storm FEREM)SFN TAEMFEMAANE, T HILEIRE Sl 1
SIRE UM —2iz T, DL RN B EERT & R AT ATE L -
ZEE 2.4 FrosIHER .

l Supervisor
lZWhEEPET l Supervisor
I
Nimbus lZDuheeper L Supervisor I \
l Zookeeper ;Supemsnr
‘ Supervisor
‘ Supervisor

K24
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K24 iR TULFHE.
O Nimbus: LT TE Storm #HFE, L7 _F 2 —A Thrft AR5 25

J

XEA Storm FHHRER, HARFHIMH Storm e ZFEFIE. g0 & (JAR
SO SRS ) & AN R BIERR T Ir A w7 2R 5e Rl . 1
TR EA REHNRINIITAE#SE R, FHIEERTE TEZ R shihh.
SRR I 20 SR B P PR L AT A A AR AL . AR S UK ], Nimbus
PEAEIZ T s B AT B AT 55 B o B 2 AR A P 1 H A T R

Zookeeper: — HIEAZPHF ($242 %] JISON F1 Thrift # f1') Nimbus Thrift R 55 %5) »
Zookeeper A IR ATH TAEE /3 HC, MIMERERERE P 1 FTA A H#EH A
Zookeeper N TAEH HEFEHAT 1 [F) 20 FEZT PRER .

HEHLHN RS A AN S, WS Nimbus Wi H, KN Zookeeper BE BRI 1) T
[F AN TGO, B AR Fh VB U8 4k 22 1E 55 TAE

Supervisor: iX/ZKH Nimbus 71 5T /ENLACER R £, FF AR 70 BORT — 20122 4
KAT TAEE A

Worker: IX/&7E & RN PATIIERE, 2 ECZ EATHVE L & $04T A0 58 plidh $h
TAER —#h 57

Executor: 1X/& Java Z6FE, H JVM H 1 TAEZ 3R A R LA FR 40 4 T4
Task: XRHATHE PR aEly, Ho s TSR & A sl db 4 58 A

2.5 HefTT A BRATET4E ) Storm

AE T HEEART BT 20Ut B R SLEk: i o2 VM RZ e B, &K
T R IRFAER A LA Rl . P TR A H) 7T+ Bdh TR, 22745 F Linux
FAEH Storm HIEEZK, FHARBELTE IS, HEEH Windows EE LK
Tt Benih. XEA IR

J
J
J

d
4

apache-storm-0.9.5-src
JDK 1.6+

Python 2.x (73— R MR R]IMZE0) . 71 Ubuntu = —E i Python
M HMCREE BT . —IRFE G, %318 H Python A KSR 730) -+,
UG E T BBt A H] Python 3, {H)E R &M, KA 2.x ki Python A] PAFEZAAE D

Maven

Eclipse
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HAEBEMNIU T RGN ST E

Q JAVA HOME

Q MVN HOME

0O PATH

ARG § PATH HIwE BN AEHLEE F O Python F2F 1232, Wk 2.5
TR o

System Properties

Computer Name  Hardware Advanced System Protection  Remote

Environment Variables

User variables for shilpl.saxena

Variable Valiie
TEMP %USERPROFILE%\AppData\Local\Temp
Mew. .. Edit... Delata

System variables

Variable Valuge ~
JAVA HOME c:\Program FlesVavatjdkl.7.0 _17%
MUMBER_OF PR... 4
05 Windowes NT
Path c:\Python 27 c:\Program Fles'Javaljdkl....
PATHEXT JCOMFXE BAT - CMEN: VES . VR 1S 05, bl

Mew. .. Edit... Delete

oK Cancel

&l 2.5
BT B YA — V) B B A R AT 2R AT PR ASAT W E 2.6 Fros i)

C:3\Users\shilpil.saxenha>java -versioh

java version "1.7.0_17"

Java(TH) SE Runtime Environment (build 1.7.0_17-b02)

Jaua HotSpot(TH) B4-Bit Seruer UM (build 23.7-b01, mixed mode)

C:\Users\shilpi.saxena>mun -version

Apache Maven 2.3.3 [7984120775791599e205a552ec3e0dfelil d4adE; 2015-04-22T17:27:3
7+05:30)

Maven home: E:\softwares‘\maven\apache-maven-3.3.3-bin\apache-maven-3.3.3\bin\..
Java version: 1.7.0_17, vendor: Oracle Corporation

Java home: c¢:\Program Files\Java\jdkl1.7.0_17\jre

Default locale: en_US. platform encoding: Cpl1252

05 name: "windows 8", version: "6.2", arch: "amd&4”, family: "windows"

C:\Usersi\shilpi saxena>python --uvarsieon
Python 2.7.19

K 2.6
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P AE I I 7 B0 Storm 2460 H 5\ Eclipse HIF A FH HPUT R . Wik 2.7 For(r)
IR M Storm PR H TSI T A THEh ST ESRAT R 2P IR

-

Select

Import Existing Maven Projects

Select an import source:

| hin
type filter text conf
! )
«1 Check out Maven Projects from SCM | dev-tools

T -

R4
4 | apache-storm-0.9.5-src
4 | apache-storm-0.9.5

u1 Existing Maven Projects
0, Install or deploy an artifact to a Maven repository
«1 Materialize Maven Projects from SCM

2 Run/Debug

** Package Explorer # S &l@ - - + ). multilang
- =

i storm_s’farter | src

4 #ercfivm

[ storm starter | ) target
i) BasicDRPCTopology java eeeeees——— ) test

i1 ExclamationTopology java
i ManualDRPC java

[ PrintSampleStream java
I ReachTopology.java

i RollingTopWords java

[0 SingleloinExamplejava

i TransactionalGlobalCount.java
!';J_‘l WordCountTopology.java

ey ¥l " F AT i ko ol -

& 2.7

AT H CHES I @ESI AT . T IEE RN TG B ahdE, HIELE
i 2 BTSN, WK 2.8 .

being lnltlatad
LT ATT ]

established

[NIOServerCxn.Factory:8.8.0.8,0.0.0.8:2ee@] INFO org.apache.storm.zookeeper.server.NlOservercn®n - Closed socket connect

imléeper'm:meﬂ'tlnn

[main- SendThread{lz? a a 1 2999}] INFO org.apache.storm.zookeeper.ClientCnxn - Socket connection established to 127.8. ra
e T ery 1 9.8.9.8/0.9.0.09: 2000]) INFO org.apache.storm.zookeeper.server.NIOServerCnxnFactory - Accepted socke

12?+BFEI.1‘ZEEB INFO org.apache.storm.zookeeper.ClientCnxn - Session establishment complete on server‘
Storm Supervisor process, org. apache .storm. curator.ftramewor
connected to zookeeper torm.daemon. supervisor - Starting Supervisor with conf {"dev.zookeeper.path" "/tmp/dev-storm-zooke

pe.storm.utils.StormBoundedExponentialBackoffRetry - The baseSleepTimeMs [1@88] the maxSleepTimeMs [3é
pache.storm.curator.framework.imps.CuratorFrameworkImpl - Starting

er.ZooKeeper - In:t:atmg client connection, connectString=localhost:28@8/storm sess
IFG org.apache.storm.zookeeper.Clienttnxn - Opening socket connection to server 1

19.9.0.8/9.9.0.98:2088] INFO org .apache storm.Zookeeper.server., ZnnKeeperSewer - El:.ent attempting t

.state.ConnectionstateManager - 5State change: CONNECTED

ELD T
21594
21594
21594
21595
21595
21595

21595
21g

H & 2.8 L4

l e EHU-J.J.""LU'LIIILJ LN vacm L,‘PEJ SLU N dasimrll . AT LW LWL = rideeEs 5J.IIH Isveiveu IIIEbﬂﬂHE Ui

[Thread-32] INFO backtype.storm.daemon.task - Emitting: split dafs " "

[Thread-11-count] INFO backtype.storm.daemon.task = Emitting ount de-Fault [Fnur 6]

[Thread-11-count] INFO ba
[Thread-11-count] INFO bac caunt default [scnre 6] I

[Thread-32] INFQ backtype.storm. - ing: T

[Thread-13-count] INFO backtype.storm.daemon.executor =~RBrocessing received message soul
[Thread-13-count] INFO backtype.storm.daemon.task - Emitting®count default [and, 9|I

2.8
25 2] AT IS DL, A RS EHTTH Eclipse 32 il & 1Y 5 H 4 B W A
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— L TR H LR A REK
IHES, K% Storm fEHT & EHAT, VIATE IS HE LKA R ZaIE R —

SNy
O Zookeeper %%
Q FEHER
Q TiEHHRECRE
d

KR ial TS ) e R I

IAEHE—20 1 A B dh BT Ik 4% . B 2.9 Tk T IRAE TR SACHS B A
AR AR 2 — 1 B RandomSentenceSpout.  SplitSentenceBolt 1 WordCountBolt
HRSCHT X 25 o

Random Sentence

Split Sentence Bolt Word Count Bolt
Spout

-8 i - a Integer count = counts.getiword);
Laentence 3. b cpiltsant L
String sentence = H:I:E::: 0- i)
;i;;taﬂcermd naxtint{sentences. lengt et J
: counts.put{word, count);
vﬂ_::l!ﬂ“-':\:e;';l“ collector emit[new Valuesjwerd, count));

builder.s=tSpout("soout”, new RandomSentenceSpoutl), 5);

buildersetBalt/"split”, new Splitdentence(); 8).shuffleGrouping(”spout");
buildersetBalt|"count”, new WordCount(), 12).fieldsGrouping|”split™, new Felds{“word™});

.

k2.9

RAEE 2.9 HETRITTRFEMBIE AT HWH, U B — 2805 RV 5 W AU
FrE.

d WordCountTopology: fEiX H kR 58 Al 1 N FHFE R # 25 A A0 A 28 2H 4 1 [ 26

// we are creating the topology builder template class

TopologyBuilder builder = new TopologyBuilder();

// we are setting the spout in here an instance of

// RandomSentenceSpout

builder.setSpout ("spout", new RandomSentenceSpout (), 5);

//Here the first bolt SplitSentence i1s being wired into
//the builder template
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builder.setBolt ("split", new SplitSentence(),
8) .shuffleGrouping ("spout") ;
//Here the second bolt WordCount is being wired into the

//builder template
builder.setBolt ("count", new WordCount (), 12).
fieldsGrouping ("split"™, new Fields ("word"));

(B39 = 12, W) 4d FH A IR 7~ 91 B ) 2% #9041, 4 fieldsGrouping A1 shuffleGrouping
SRIELANT . 53— 5 H 2 A AR iERE 2 topology B £ A BN A A /2 X FHAT R E

builder.setBolt ("count", new WordCount (), 12).

fieldsGrouping ("split", new Fields ("word")):;

Bilan, TERTHE SIS H, #ri] WordCount 25 Bolt #7€ XA 12 WHATE RE. X
BIRE R A 12 D PAT SRS RAEHEZ Bolt B FFAT AL EE.
O RandomSentenceSpout: X &4 M1 Spout BUIRZEHAF . & MAREE A B i b 1)
G AP S —ANRENLE A), R I AR B3R 3 B DS A collector.emit() /7 vZ5 i
b . X B2 Se B[R 2R Dy fe i — BOARAS 47 5K «

public void nextTuple() {

Utils.sleep(100);

String[] sentences = new String[]{ "the cow jumped over
the moon", "an apple a day keeps the doctor away",
"four score and seven years ago", "snow white and the
seven dwarfs", "i am at two with nature" };

String sentence = sentences|[ rand.nextInt
(sentences.length) ];

collector.emit (new Values (sentence)) ;

public void declareOutputFields (OutputFieldsDeclarer
declarer) {

declarer.declare (new Fields ("word"));

}

nextTuple() /7 75X BN B 44 8 e H 4T Spout FIHEANFR T . ZEFH LM N T
declareOutputFields() /714 CHS FBL,  MiZ Spout Hi SR 4 46 iE £iX B .

IRAE C AR AE 2222 17 1) Storm FHRAT IR THEUTE G, WK 2.10 Froax. 8T RAITE
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S RS 73 ——2& T Storm.  Spark $52 AR 1) S B

A TBEENEIEO, O Storm P ERETHY K AR R HTEAITERT . wbT— L ocs
HRERIR R ENTHIN .

RandomSentenceSpout

[ Stream  Wrd” |

WordCount Bolt

SplitSentence Bolt

& 2.10

2.6 Storm #9 A3 4F

A MNPIFAE R Storm B, IZHEZL 1T B OCHE )T TH B AFAE FF 5 -
Q  Storm M7

O  Storm [N HERIH B AL HE

T HFCRIRTT AR, JF 178 Storm W] 35 AH N 1) D) e

2.6.1

Storm BYFH-1T14%

TR EIRA T f# Storm FEFEF Ihaesmsh iRz, U — A EA IR R
O TAEFEIHFE (Worker process) : IXUERAE BT pi LHATHIRE, H—HER

B IRINH —T AR B TARE AR H O/ JTVM AT, "] BAESH
P AR 18 E S BC g M TAEE 2GR, JF HAER M &

Q PUTE (Executor) : iXLERE7E TAEA R A B B+ Bolt 8¢ Spout $ 47 1) £k
. BNHATE T LIZIT Z2AMES, HERXEA LS HEEEIE N RN LR AT
s DIRFHAT « E N GBS EEAR H Bolt A1 Spout IEZE K fe E AT EZ(H, ER
IMEN 1.

O {555 (Task) : XEERHFATLIREH PR AREAEF L. BOAMEN T, Storm &
MNHATE R B — TS . A DAE PR M 8B A 15 . Bolt A1 Spout B $i5 %€
£55%0H .

A] %N T AR

builder.setBolt ("split", new SplitSentence(), 8).setNumTasks (16).

shuffleGrouping ("spout"); //1
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conf.setNumWorkers (3); //2

IR E BT N A

O  SplitSentence 25 Bolt V&7 C | 8 MNMAATH -

O  SplitSentence 2 Bolt fEHAT ALK JH B 16 MESS, REWEHEFMATEA 21
£55. XTEMPITE, RLEFRIZINTF AT

Q  fEH 3 PNTAEERERE SR IMIECE

A 211 AREL 13X 3 AN AR RN A BOR AR

K211

EEETRNERTAFELRE. B A AT A B e B8R — A TTEE
BRE . R TAFF A HEE 2 N PATE R — N HREE R O/ TVM 34T IF
i HE AT S5

& FRATLA T f# Storm FRATPEME S . EIXE, 2l FFEAIR SN R B R EEAT [R) B
HITAE, 2855 R TARSRACHS 2 R A RO B LA S I RE S T Ak B o

Config topologyConf = new Config();
topologyConf.setNumWorkers (2) ;

topologyBuilder.setSpout ("my-spout", new MySpout (), 2);
topologyBuilder.setBolt ("first-bolt", new FirstBolt(),2)
.setNumTasks (4)

.shuffleGrouping ("my—-spout");

topologyBuilder.setBolt ("second-bolt", new YellowSecondBolt(), 6)
.shuffleGrouping ("first-bolt");

RXEE AR EZENES, B SN TES, HFREE N IHITEREN 2
1] Spout FP /™ Bolt: HAF—> Bolt IFATEREN 2, {EFEEN 4; M5 /> Bolt



e 34 e SR R o T—3E T Storm. Spark £7 AR 1) S W

AT R EH 6.
EER, HMTERERIEPITENEGE, BAEN T, Storm 2 AR AT H =4
—/MES, BT DART AR A T ) PR SRR B BB 1 IX B — e LR A
Q SARAEHATE (GITEEH) =2 (Spout IF4TE) +2 (Z— Bolt JF4TE) +6
(55— Bolt JHTRE) =10
rEC ) TAE & Bm=2
B TS AR PATE R E=102=75
Spout FESEE=1 (B
55—/ Bolt [IfE%& =4
5% /) Bolt [T #F=16
TEOLanE 2.12 Fios .

iy Ny iy W

L

Worker process 2

K212

& 2.12 LI T SRAMNAMEFA TS EA RS
2.6.2 Storm BYAERE B AIE

£ 2.6.1 1T 18 1 Storm [IHATHE, FEEEE C 7 # 2 Storm 4 M FEAE Y
R TAEE SR AR R 8] () 3 A 1 10

IAE, IR 2 R R W S, X P EAERE PR AT A U R T T AE. &
SRR EAG T A O E R G E R, (H A2 % m A S (KPR N2, LA 5 Bl N P2 AIX
o8] 2% 5 A% e T ) A7 4H

BARTE G T E T e B %40, Ui g 1 AE Storm SERFHIh M AT
AR P S AR IE S T T K FERIPER
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Q TfEFREEE: XEREWAD TEE#EZ IR ARG ELH. KRB ER
PR APERAT N B A L -
> AR R B TAEE AT XML N A K&k, RS B A #r
RAAR —FE TR BN TIEE TR ZNHER T, £5 8
Storm fASH {# FH ZeroMQ KT JTVM [a]3#1E, £ Storm 0.9 JZ 5 & fieAs H
fdi H Netty.

> IR TEEAT: XEBHESEARTEET S ERATRWA T/ES T
MR ARG BACH: . XA IF L S M 28 k5% o« e PG U E 51 Storm
WA d ] ZeroMQ #UATIHAS, 7E Storm 0.9 & 5 & kA 4 ] Netty .

O TAEFEWIEG: XFOEE R RS B KA TAEENES, RER—TAE
TR FAERIIPATE Z B B AR RIS . XAMEEERAN FE T A LR —
JVM NI TAELFE 2 8] /4 . Storm {8 B} LMAX Disruptor (— M 524
RERIHBAAEBELS, HTLEREGE) RPUTEME TG

X BEEFEEW R Lm:

Q AN A EE{E AR H ZeroMQ. Netty 8¢ Kyro SR5E k. X BAHH 7514k

Q B A IEAEEE I LMAX Disruptor 58, 1% BAME FH 7 511k .

Q  HRERTHEACHAHEZE A FH AL AT LAFE T Storm HYSEIL RS A RE -

& 2.13 Bon T TAEE NS AMTHE B HATIB O

Worker Process

|||||

K 2.13

Storm & F & W A BCA TCP i . X /&7 storm.yaml At B SCAF B E Y.
& 2.13 B i) TAEE AL SRS 0 Bo i) im . B eElE— AN B, AL
PR BIFRIL NG X (— AN T ArrayList FURASD . XM AR WCER FE 4 A
%N receiverbuffer, A G UL AN B IR 704X 21 topology.receiver.buffer H .
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TE[E]— D TAEZ P A LAERZ M ATE . HSFE 2.13, BT HE HE B
A H AR, I M recetver.buffer I =55 B . BMHATEAA H CHHIABAS .
REEEIZ 3 5 7E Bolt 11 execute() 7149, HUSTE Spout [1 nextTuple() 7iH, A LARSFEH
1T BN P ERFFHE B HAT AN A FRZ 4, — B AN SE Rt T EAEH R A0 2, IXE
FH AT B0 %0 AR BRI AR B0 IR g TAEE it 2642 .

J& T T AR 14 26 A2 3200 B4 ELAE ArrayList Fa tH A S . — HIA 2 HIE,
W S AE H i TCP S 1 Y s 3k H 25

27 KA = 4

AZEP e AD Storm S L SV EEEE TN A, /4R T Storm HIZH A4 DL % Storm 4t
FEENE T B SE B . LA T AT T SERRIARES, BRAE A B AT LAFE 22 Storm (A
R ANAERER ) FFiz4T Storm, ZmFE Sl 3L ASyE il .

£ —EHEE X Storm 5 & Fh NSRRI 45 A TR ER . TR Storm 17
ATEEME, DLW R B Storm H Bolt fEHE H A AL IRA7 BIF2 ELE BN T



3% [ Storm AIREIE

AR FEREAEH Storm SZUMAL AR . X B KOG T AL F5 Storm M %
FhEHE VR TH FEEE AR RN 3 B UL SR FLOR AT BB A7 2 (RN RE ST o RS 35 Bl i3k
B UL IESS . BRESNR G IX Lo b 2 IR s

TEARTE /AL 8

O  Storm i A HEIE
NiR Kafka
B b #R AT SE
Storm 1] f&] BLAE 3
Storm [P #F AME

U OO0 C

3.1 Storm I N\ZXFE R

Storm [7] 2% Ff 4 A\ Z 4 YA RE AR 47 O C & TAE . N X LA 2 mT BLE fE — i
{s FH -

d Kafka

d  RabbitMQ

d  Kinesis

Storm SEFR b2 E e 17 S E AL HE 2, U2l SRR S A RERIEIER . KRZEUE
UL BRI A MEE R E RN, R i — S

O fREES

O AGlfE S8R

O  CREUEZFAE 5 B B S

I R S S €

EANFNRILF TR, FIasNAEHR AT LAVE % T Storm f#R )7 S B4 . 7E
WA EER ) B & KRG Eal b, REFEIEEMTHERARA S R R EE. 955l
a0 i A A B AR e 55 1) 77 SR LB s 5 [R) Storm T3 B TAE G R . B 3.1 o [
EEET Storm N HFEFF AL IRRAE, B8 MNEER IR 465 2 8 3R AL kA
Storm H.



«38 e SRS EAE 730 —2& T Storm.  Spark 57 AR 1520 v H

S

“DaEa St_ore__

&l 3.1

Storm JHAE. fEMT ACEREE, FRRREEE LRI EE . R TORIIER Y, R REIR
AT @ Storm 558 T ANV Y5 2 [B] RS SR BT THI T 7

3.2 A% Kafka

Kafka s& /M3 1 H BRI IS TR 0 AT NS R GE . BT 2 TAE S R AT # -
% (pub-sub) &5, F N ) SR EMEE AVER AR E AR . S MRA FR A S5
FEAPRCH, BUMEE RSB OLT, XLy B el e 1S 2R B 8tk 2 .
PELIRNZ A, AR —HRE LA BT 5 i Hh FE % Kafka:
O Kafka BT8R EME-ITRZEL, B Katka 4 =2 3R A 5T A GH R,
Kafka 7H 9t # 2R R DT THAETH 2.

QO  — e ANHE B AR SR 4 3] Kaftka 8, 3 26 5= JA A 7= 3 it
MERAT N 452 90 T B AR T [

O Katka &40 s000, FECREmRE AL 5 AR E 77 R UT. ERA
— A MRIEIR S5 4, XS IR AR 55 48 BB A — i P Bl Kafka 255 .

K 3.2 3R T A ) Kafka SR8 S JLAH 1
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MMM

Client Enmlﬂlnlcation Chaﬁl

Kafka cluster

("

E— [ Zookeeper cluster ]

(o) o)

Inter-5Se nver Comm i cato

using TCP
server

o /

Python Client Cnmmun]caw:hannel Java Client Cumn&itation Channel

________________________

_________________

e e o e e e e e e e e e e e e e e e

K32

FRIRZE 2y B, X BLAT AT — B fa] A R Ui I - Kafka SEHFIE W Q45— E A
Kafka R 55 %%, 1X28/R 554518 SR ) TCP PMIRILIE S . A3 A9 2 b s — il
W% i 5 RSG g E, &) ume] PLA Java, Python B HifthiE 5 52 (Kafka %25 /7 i A LA
{E https://cwiki.apache.org/confluence /display/KAFKA/Clients £ 3] ) .

3.2.1 XF Kafka B9 B 1R

A LUK Kafka F@EEM ARG, HArE Sl Kafka A r=#feft. —4> Kafka
LU ZAN T, G F@aedt—20 0 5L I r A7 . 7T LR 35 80E 1 SEbr
R RIZE S XES.

W 3.3 pion, —A> Katka fQEER] DAORAFE 2470 (X, FF HLAEEAN 70 X BAPA& B fR A7
ZANHEE T CEEFEY, HAPE o MNMNRETEE) &l Kafka 1§ B RS
MR A —. — N EANE=E AT ULEANSX, 53807 B Lo R IX 2645 X 179
S BT EEI X 2k EME— R ID (54 X &A1 S B ME—FRiIRE, IF
BANAE A3 [X N PR —

BN KA B R E B gt a), Bei B RAARTE (TTL) F£oR. AT HHA
ZEHERHE R ENEECR R XARE . Kafka B F—/NF5 8 1 8 5 &8 12 3 .

1 5 % 1] B S A R4 IR, Katka FFEEARIHUE H BB AR HE. B0 XA
HOA PR HE. Warprid, S49H 2 &G 75 ID Kirid.

R Kafka ¥ 973, 752 1 AAEH EEM— Ami/2, Kafka 2 At DA 200 R B 2 7 7%
& BN E Mg E R E R ME . bR BT DEAERE. EANMERE, ER
B RAE R0 AT . W P e R R S A R 4EY, JH S I AR R iR R =
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L s B F A T S ] LR B X Kafka DA ZZ HEWIE X AFAE 70 X A B Fr i TH
Boo HEFEAR LAgmf B AER, [FRanaipTid, Katka 7 924 PREALES . B HLAIGE AT W
B BCR] . Kk, Kafka ¥ 2% #4177 LA FE AN AR 2 1 77 Qs URAR BV 8L . Bl , T
DA B WS i UM BAFI T UG AL e B, Bl Al LUR A% 5% BN SIRE, MG HTHFE-

Kafka Broker1
A '
Producer A —:-r- Partiion 1 (07 €10 €20 -:——:l- Consumer A
ot Messages '
2!
=g S :
ProducerB 7 Parion2 (0> (1) (2) +—+—>» CopsumerB
4 Messages !
r": o, :
ProducerC .2 Partion1 (@) (1) 2 1 5 ConsumerC
2 Messages :
J
Kafka Broker 2
o
Qo . e Gla ale ;
ProducerD —o»  Partition 2 LN NS ~——>  CohsumerD
2 Messages ;
K33

Y9N Kafka fERJ7 01 EMER 55— il 2, — P KIEEE—ilas L, —1
F AT IHAESEE R X, AAERIR AT DARYEAR 4 7 ORAFAE K R EdlE . o7

A2 XX A AL, DA R 32 o0 X s ST, PR 1 v Ag R A A 4 2P A X R A
BRI .

73 X H AR 3 DL 8 A i i Al e 2 4 1 77 SR5E L. B — Ao X B 40 3 A1IE fil
%, XHERH T e E R BRIl Zookeeper M EAEMEM . 4 EFA B, &

SEEANGTXUGE. £ ZHBREENSANEE, HURSEEHIET. £9FH
RSO N, SRR FAE—MEREE ROV T # . B> Kafka [R5 45719 548 0]
TENESEERE AT — DB E A X T

ANHT AT, Kafka AR 9% & H AR AT P F g7 A B 1) A (R [R) b BB . AR 4] i FL 2R
g, AregkmEEREdEE, BEAE ERXPFEERRE R . ETu 200 e A 7H B
NZ 5 A EEE o X B . XA RE MG ERORSEEL, AT DU e, T
EHEZREHE HIE.

IMAEH B CE kA, WATTHE 1 #F Kafka W P #5:AF 16 R OB 2RI B PERE .



3 % ] Storm AbERETHE e 4] e

fegt LA R il B Ss, B 5 R A MR RE SRR L. H bR e
s/l 8 B SR E X AR R A SE AU I R . XA AL T H AT T

O BAF: EMRERAE, HESE AR, H A AT LB S EUE S

Q RAE-TEE: ARG, HESANTE, A il EE 9 Al AT LR —

F R

HI T H SR AE A R 2 R PSR SR sE SR LI SRAT N, 247 NEGER T BA
F) r B - IE Bl 1 R IR 55 1 S B THI

Kafka ()52 0# CL2e HE W HURs RS PR A D gEvERL Y — 14 . 7E Kafka AR i P IX BRI
GER R UNINL R

XFPHL A RO LI 1 S RTfEiR I A S AU AT & T B E A, Wil 3.4 Fow, JFH
(EVH 92 m e it 1 BT O e FES ) 0w, RIIVH 9% 3 i T ASRAS X VE AR R fe ml 9
e I A Az BN OB AT S AR — A gy, A 43 DXV S A B A
HEHAT—A GEERA ) HELH.

Queue Mode|

Cromee Yo
Top<

Pub-Sub Model

C=

K34

Wit E 3.5, AEREHE B — N EIRAC IR A AT N . XBEHEMA
Kafka {3 Broker: fQHE 1 FQHL 2. EfTAMATE: T8 A M8 B. BT E
AN X (Partition): 77X 0 F1p X 1. (FAIEHE 35, SESSRTEM A 55X 0 1)
HEMFEIN G AHREH A PR —MEREMHTEA B A —NE 7 -

A M, AT RrE At s X, EERANE T R AT DASE I AL A B AT TH B I HERA
R, IR —NH B ABIBS — ME T TR . XA ERESEI | a3t I RUR

MRMIGHE — AN E, B8 NEREARAE -1 HERE R, BABErER
AT RE A RIRAT N, BrEH B KA I TH 5 .
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Broker 1 Broker 2

| Topic A | [ TopicB |

————————————————————————————————————

Consumer Group A Consumer Group B

K35

Kafka H1F7 LA N2 5€ :

Q VS8 X4 S

Q HERRENI SR HERIF £IMLTHE 5 -

O PAEHIA 8 NoRdd, SfEa] LS AR K 2 Rl N-1 K.

BT A4 ¥4 4 Kafka, 15 M http:/kafka.apache.org/downloads html T &% 55, 24
JGiZ T LA 4

> tar -xzf kafka 2.11-0.9.0.0.tgz
> cd kafka 2.11-0.9.0.0

Kafka 75 E 45 ZooKeeper. 7] LU# HIINAT 1) ZooKeeper M Eilic H Jf-Kf H 5 Kafka £
B, B AT DAAE B P S 3 5 A TR Kafka £2 22 0 280U ZooKeeper Kafka JHIAS . 7] LLiZAT
LR 4

> bin/zookeeper-server-start.sh config/zookeeper.properties
[2015-07-22 15:01:37,495] INFO Reading configuration from:config/zookeeper.

properties (org.apache.zookeeper.server.quorum.QuorumPeerConfiqg)

— H ZooKeeper Ja 3t 4 ¢ Hiz 17, il LS iz 17T Kafka k55 45 -

> bin/kafka-server-start.sh config/server.properties
[2015-07-22 15:01:47, 028] INFO Verifying properties (kafka.utils.Verifiable

Properties)
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[2015-07-2215:01:47,051] INFO Property socket.send.buffer.bytes is overridden
to 1048576 (kafka.utils.VerifiableProperties)

ff Katka J58hiz17 )5, F—20 208 — Kafka 3 /8.

> bin/kafka-topics.sh --create --zookeeper localhost:2181 --replication- factor
1 --partitions 1 --topic test

G RS, AT BAE dr S 56Uk - .

> bin/kafka-topics.sh --list --zookeeper localhost:2181
Test

(EIXE, QIR T —A%N Test MM, Hep S HIHTHREEH 1 I HE AL B4
g [X .
PE W ERATHE, R 217i81T Katka 4774 :
> bin/kafka-console-producer.sh --broker-list localhost:9092 --topic test

This is message 1

This is message 2

ILAE AT AFE iy AT L P VAR IX B E . 21T —A™ Kafka {73, HHE
Al v -
> bin/kafka-console-consumer.sh --zookeeper localhost:2181 --topic test
--from-beginning
This is message 1

This is message 2

Kafka 52 0F )5, =#r013 Storm, T [HPEHATS Storm 1 Kafka 82 & TAF
Lt i N 2R R

ERTHE BB, e F S| 7 #dE 5 Storm /%, Hrp 2 —& 3.2.1 il igid i) Kafka.
f£ Storm Bl - H 7R THEGA SN (58 2 EH gD Bo i AR TS IREE T 4
Ao TENBRTTR, 9w —L8n) 73| Spout F2/7 B I i AbFR B # &L R 4h . X
Al e & A OISR ARG RE, EIFAT & B A r S o . £ )Ly JsEi 57
FISEILA, Storm WAZIURE SEDL S FI R BUE BIPh b . AT LIAT 25 Fh %4 RES Storm 42
PRI ANB R . AP A — TS B, BFE AT AT A7 20REL & Storm 2 L&

3.2.2 Storm HyZ
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1. AR A AR IR
Al LAMEE ] Storm () Spout KA XM SO U e . B XA RN AR HE IE
FH1, 47507 AR U3t DS A AR 2 132 N Storm, BT /s 2012 Ak S —ANH 2 I Spout.
PAT 72 SEBLA R D) Re AR B, ) T 243 P fidfe .
/%%
* This spout reads data from a CSV file.
*/
public class myLineSpout extends BaseRichSpout {
private static final Logger LOG = LoggerFactory.getLogger (myLineSpout.
class);
private String fileName;
private SpoutOutputCollector collector;

private BufferedReader reader;

private AtomicLong linesRead;

/%%
* Prepare the spout. This method is called once when the topology is
submitted
* @param conf
* (@param context
* @param collector
*/
@Override
public void open (Map conf, TopologyContext context, SpoutOutputCollector
collector) {
linesRead = new AtomicLong(0);
collector = collector;
try {
fileName= (String) conf.get ("myLineSpout.file");
reader = new BufferedReader (new FileReader (fileName)) ;
// read and ignore the header if one exists
} catch (Exception e) {

throw new RuntimeException(e);
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/%%
* Storm will call this method repeatedly to pull tuples from the spout
*/

@Override

public void nextTuple () {
try {

String line = reader.readLine();
1f (line !'= null) {
long 1d = linesRead.incrementAndGet () ;
collector.emit (new Values (line), id);
} else {
System.out.println("Finished reading file, " + linesRead.get() +

" lines read");

Thread.sleep(10000) ;

}
} catch (Exception e) {

e.printStackTrace() ;

A THT (9 FRAS 2491 60,7 7 myLineSpout ANl 3 BIARIL B, BT ERI CSV
AR HIRAT R . B — MRS BRI UG Spout B FUAT ) open() 77V, 1E open()
Jrik, SO AR E SO R A 5 T AMRUSBUR nextTuple() ik, LK
BT A SCHFSEIOHT B0 o 7EICH, bR F SO R S IRAT HO 3 S AR B 4
BT R R, BRI O FEAT Storm SE, K IORES P B 5
WSO NS BEOEAT H 41

2. UEEFIENRANSIER

5CPRAL, AT LA Storm (19 Spout A3 A A B2 S BB o I B [ U
e Spout [UCF T L. [AREHE, BA open()AN nextTuple()fE Jy ¥ MU A 8 B 5 i
AR IT

public class mySocketSpout extends BaseRichSpout {

public void open (Map conf, TopologyContext context,
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SpoutOutputCollector
collector) {
_collector=collector;

serverSocket=new ServerSocket( port);

}
public void nextTuple () {

clientSocket= serverSocket.accept();

InputStream incomingIS= clientSocket.getInputStream();
byte[] b=new byte[8196];

int len=b.incomingIS.read (b);

collector.emit (new Values (b)) ;

& open() J7VAH, KB B Bk 55 48 E 25 . £E nextTuple() /74, FREUE NHF
T, Rl xERHT.

3.2.3 Kafka fEHMINEIER

K24 Storm 5 — > Kafka & H 1] Spout, FrblEHAE M AZGERIRERZ M HE S T 1
Fo Al DU AR BOR B AR AE 1] TH 2 S R 1 D Re SEEI .

public StormTopology buildTopology(...) {
SpoutConfig kafkaConfig = new SpoutConfig (abc, TOPIC NAME,
"152.168.213.85","storm") ;
kafkaConfig.scheme = new SchemeAsMultiScheme (new StringScheme());
TopologyBuilder builder = new TopologyBuilder();
builder.setSpout (WORD COUNTER SPOUT ID, new KafkaSpout (kafkaConfig), 1);

return builder.createTopology () ;

}

& B PR EH, Al 7 — MR, HA s

Q  s2P Kaftka BACE, HAP RS 84, Katka A FHL ID PLAZ Spout
PRIRFT -

A & X 7AEIgTE R

EANE g P 1 & Spout LAz A Bolt.

Q FERITA R BOER R — ) SE PR B .

L
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A LA MG

public static void main(String[] args) throws Exception {
KafkaStormTopoLogy kafkaStormTopol.ogy = new KafkaStormTopoLogy (kafkaZk) ;

StormTopology stormTopology = kafkaStormTopoLogy.buildTopology (wn, wc, pb) ;
String dockerIp = args[l];
List<String> zList = new ArrayList<String>();
zList.add (ZKNODE1) ;
// configure how often a tick tuple will be sent to our bolt
config.put (Config.TOPOLOGY TICK TUPLE FREQ SECS, 30);
config.put (Config.NIMBUS HOST, dockerIp);
config.put (Config.NIMBUS THRIFT PORT, 6627);
config.put (Config.STORM ZOOKEEPER PORT, 2181);
config.put (Config.STORM ZOOKEEPER SERVERS, zList); config.setNumWorkers (1) ;
try {
System.out.println ("Submitting Topology...");
StormSubmitter.submitTopology (TOPOLOGY NAME, config,
stormTopology) ;
System.out.println ("Topology submitted successfully !! ");

)

AT AR B 138 AR Fh R3S, AN E RN R . ME—ERERERE, U
2 (tick tuple), =TI INAFTIABRRECEFN, E2e— MR TR TR, 2HK
Ui, A — Bolt MZEAFINEEAE, AHE Bolt Bk 30 P N AFRIHT—F, #aT LAZESh
HAE R tick_tuple FHAF R SRR 3K, 2 AR AT LE S FNEC B

config.put (Config.TOPOLOGY TICK TUPLE FREQ SECS, 30);
£ Bolt HA] LA XA IR SR, 148 B UL ECE Dl B AT $ AT 00 ) 451 -

return tuple.getSourceComponent () .equals (Constants.SYSTEM COMPONENT 1ID)
&& tuple.getSourceStreamlId() .equals (Constants.SYSTEM TICK STREAM 1ID);

33 FABA IR E M

Storm ML R — @ RH B AL ORISR, ZALE RO o AR R T 5. RE
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mitt, R Ay B — e B AR TAE R € &5 K H Storm FrH it i) a] FE 4 30 FF .
BHZeAR A D E T oA R E RTINS I UL S AR N TGN, DAG CF [ JETE A D
PIkiE 530 B 3.6 ox 1 X Fids 5 iy s il 2= 4

&l 3.6

X BRI IR IERTERE: BN RER T &L e, HEHES A HDFS FE
WEE. BAE, BH— TR ITTARKIEBFRIN AT DAG 52 .

RIE BN AP R B e H B S O R R

3 Spout A - > Bolt A - > Bolt D - >&{ 4 )%

3 Spout A - > Bolt B - > Bolt D - >#{( 4 &

d  Spout A - > Bolt C - > HDES

K[ t, K H Spout A Hj— P uH&d 5 — 2 &l a3 =1 7o, Hoonlk gz
Bolt A. Bolt B il Bolt C ] =AMJuéirh. £ F—E, juHMEE, B ud il
RHRE WG B e CENERZ 3 oo, &3 3+3=6 1), 7£ BoltD i T
—WIR, WA REER, TUE EXEHBCHERRKE T 1, Bt 6 +1=7
MNITA .

A, 0T S AR EE ) — AN FEA, BT R HATEN G ARFS T, Storm W Z0LE
NERAERG, REAE 2 AN e . ERTH RG]+, BT a 85 H A T A4 10 9F
171 1, FFH. Bolt A1 Spout #E 7 HI8 € . IXFEFLAER i s 0] 7 Hu a8 7 A R0 FE

A MEMERR N, TN F ORI, IEEHITIZoTA DAG i
Storm Z M FTA T AU E] ack(). Storm FHECE T Config TOPOLOGY MESSAGE
TIMEOUT SECS If[EZ%0 CERIME N 30 B2, B3 1 ack()#AR N AE 1 I [RIVE N Bk
4R ack()fE 30 AP INEA KA, Storm 2R NHAT RIMOIFIS Z o H BoE KL B R
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He TR BT Uy U BRI S o SR Ad A il e Uy sRE @ ml SER 4R 41, U] Storm
REPHTARMANE R . EARFERIS (AR WIE S, ERAKAE.

3.3.1 HEREZFAIEM

Z I, MEEE CAR I EEf# | nextTuple() /7VAAE Spout HHHDIRE. "B AELME AL IR
ARG ] I N — 30, R kX233 . Spout 1) open() /7R 47 | Spout Wit 5
FRIPE X, IXMEESS M Spout SEFR A IX TTH B4« BN H Spout KIEB| R IIIT
H/FAE LA S ID Frid, HE ID Z2ICAHRIMRRRT . £ Spout H7H B &KL F|FH M,
K% H] messageld Xf H gt T Ar1c, A0 T Hrs:

_collectar.emit(new Values(...),msgld);

X~ messageld PR SEFr 2 T AH BIAR IR AT« 7E Storm JHIT Bolt 7 SCRIETHUT AT,
2481 F It messagelD KR ER A b5 o4 .

IR FE L DAG sEE, EERITIN. EEE, JTAIBIAZLE Spout X
H & IE TG I Spout SRIERT . TR TN, AU K Spout 25X%f seH AT fail() /7%

IMAE, WL TR TEBERE EEN . [EZEHAEE, “Storm 41 E
MO A RKIE U ? 7 & F&E, Spout MBAFIHiEEUCAH, HIooHT IR B AERNSH B 2
ERREh AR R )E— BRI A ack(), Storm FE B BAAARINIZICLH, M R T
mAE fallORIEOL T, 75 S8 E BN 2 [B] PA 41 LA 3 #E AN E 7

i 3.7 Fros, R el #4515 B 2 Spout, Ff HA#HERIBA ] H . 278 Badid Spout
MBAF S ELES, EATBARIC AR NIRES . ELEIAE], EAMIALENSIH, {HAR] H
HoAth Spout/#h#M/% F m e o W HIZ A AR BN TH B A I 0 FM B s D M R T8 DU B 4
WIF BB R . WRHA il dh 4h 52 s L ghAT, MR E SR OF B AERA
FA] FEk A8 H 2 Spout.
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TR E s E N — a2 E . Thnid T DAG BT 8 3l e R ERHUCH . i E
b AT IEL T RN A TIERE, {H Storm HAEEHEIE AP EEHE .. e, =
Pt A 58 0] /82

O W AEAT B 875 FR $M T DAG 4 € o4l ?

A AftaHFREANREeE DN ERER?

FHZE—[BZE BRI, BEMA IR R RN RMNMIZINRSIM Bolt A1 Spout %1%
oA — R, XEAMMUBSER AR RGIERTE:

_collector.emit(new Values (word) ) ;

LTRSS AN R SR A, SUP R R T A e
C'8

//simple anchoring

collector.emit (new Values(l, 2, 3),msglD);
List<Tuple> anchors = new ArrayList<Tuple>();
anchors.add (tuplel);

anchors.add (tuple?) ;

//multiple anchoring output tuple is anchored to two
//input tuples viz tuplel and tuple?2

collector.emit (anchors, new Values(l, 2, 3));

5 BANE RIS T RS, KA 5 R e H e —ie, JF HAEA AT S
TBOLT, %A SES AR RE 8 H BT A FA4

IRAE R AR o8 — A~ )@, G 8 e A AT EEdh4h, Rl hMERE I R RAFAH B
7 A LFET A Y. BIER| AT E A R s AR, R A H A E A
AIEEh AN B AR EUME

Storm F 1] Bolt °] LLRE 3 APIE: FEAK Bolt flf 57 B & 541 Bolt. ZE74C Bolt
WA T, gim AR 2 T 3.8 H: prepare() I B AN AR AR, TEALEESE U L A SLR]
WEATOEBSESRS B BEIEE D — RN AT Bolt SEPr_E#Z {4 H IBasicBolt %
SEHL . B 3.8 iLHi%e 1 Storm HER A KTE LY Bolt, 1X4% Bolt $U4T R & 5Hk4E 5%
55 . wHgEER Z M A TA, T RN ZIE LR 2 JFHRIE, JEIRF (A2
MR A RET Mg iE B BT
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% Its executed once
@ and provides the
¢ bolt with

OutputCollector
that's used to
emit the tuples.

- It's the method I
that processes
each tuple and
emits the same
using the
OutputCollector.

- Tuples are

5 actually declares

This method

the streams and
values that would
be emitted from
this bolt.

i51i

anchored and
acked by default

-It's the method that 3
processes, joins the

tuple(s) and emits the -
same using the

This method actually
O declares the streams

and values that would

be emitted from this
OutputCollector. bolt.

-The bolt may hold
the tuples for
aggregation based on
logic programmed

—  |ts executed once and '
provides the bolt with

3 QutputCollector
that's used to emit
the tuples.

- Tuples are multi-

anchored

& 3.8

MAECE [ #ES] Storm BATEEME, THSRIRIRIEL A R EEWAA, XE/ENIIAE
acker JFEFE 1) AH A1 DR o T B A BB 1) BT A B 8 28 Rl 213A Spout.

3.3.2 Storm By acking #E%2

T A Storm A EEME Gk He H b BB AN, Hatsi e TStz r g
BRI EIA Spout. EATELEMINE IR . XL E 5 Spout 1 Bolt A7 18 =T 55,
I H A 50K B A RS AT W Bk 3% ) Spout. fEFFH, ¥ Storm FCHE H 4N
TOPLOGY_ACKER EXECUTORS HJJgPEkezdl: EEONEN T, XA EMEESE T4
g I TAEE SR . WRIRAMERUN A TPS (FHS A RS MEIFR) T LAE, SR
NIEECR . AR, TR TPS (4 PR S N A, UG C A 3802 R Ak B 1) R R P A
WItd.

AN SRR G DL R SR R ER O I SE UG L, Forb B P B TSRS ST A

Q  {RAFCAHM RSN A E -

Q XTFEAMUTERICH, SodR iR A {E i XOR #1E .

W ICHN I T HE A, WA 0; B, EREIERE, FEER
ARFRAN A R . XA A 3B R A A RO G AR SR B AT

3.9 B/R T acker IR TAERFE. FEEAR MG AKE rotateMap [11d
SR AM, BA TAERAER T Bucd iz sl el
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— Initialize with
=
checksum

Capture the
SpoutiD

K39
3.4 Storm & & 2 A2 X,

H] Storm TAERS 7] LLA 22 PP s B R 3 o 76 A 52 1 AR FH 2] Trident, ' [H SRR 1) — L& Storm
BRI S I0 A FH AR

341 BX%

WL Goin) R WAORISY. B0 S, R E A SRE ZARIFR M R
Bk, HFHAE R T KiE. 7E Storm HHE FHF B A RGEEL T RS, X
AR 1A JAA M A BB B e A OOk B RIS . B 3.10 FIACRE B s il 1 3
R

TopologyBuilder builder = new TopologyBuilder();

builder.setSpout ("gender", genderSpout);

builder.setSpout ("age"™, ageSpout);
builder.setBolt ("join", new SingleJoinBolt (new Fields ("gender", "age"))).

fieldsGrouping ("gender", new Fields ("id"))

.fieldsGrouping ("age", new Fields ("id"));

X AR 7 B R AT RS BT RE, WA R AT BAT AR 7 BUE R e 4L B 45 Bolt

0L hﬁwidJage]
P
e

— Stream3[ age,gender]

Stream2[ id,gender]

& 3.10
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EIX B, G TES Spout (Age Spout) FI4ERS Spout (Gender Spout) -~ Spout
Bk, EBAMPHEILETB d, PNME PSS Bolt Bk45 )G, 1B A 8RR 7 B
— M R IEH %

3.42 AL

LA IRy — o0 RIS, Rtk EFEA A E IS N KIEER . N
I SR A b FE AR e . R — Storm N HFE P & BB cH LD EEEA, N
T AR M5, A B8R ELL 100 bS5 AN . BRMNH 35 Trident $hib24h, &
] B AL AR W Il S IR AT B AR M S| Bl a5 p b, R PR BT Ot E S A B E. —
FAT LABRAT P A AS [R] rdth Ab 2 .
O St . R ECR G ERUALEE . 7E prepare() /7 AT LA AL TR HL LT
HUE, JTTHBIERTE execute() FiEFEIETHEUE, XAMTHEUE R DLH AL EE
PRER
O  ETEfa it e R ESRG ERtAE . Dl—A 5 R pfab B e, an
RECRFFSCIL R B, R aE— L], & 5 o i — Ao A 2R b 2.

3.5 Storm #9F3FA M

IAECIES 1% Storm NI PEREEH), THEIZEEELRD) Storm FIRFAME. BrE 5
AR L FE B, IR B4 11 5545 SR mle r (8] 225 25000 474 21 808 e B0 — e 45 A A7 6 1Y T
Vet B e EE . BEn] LLEFES% S B &1 JDBC Bolt, 0] PA{# B Storm +F A4 frfig {1t
IS ER T A

e MNE B ) IDBC Ff AMFE 4G . — B RRMR T Hop i gn =y, siae e (3 3 H IF Storm
B ) SEl T 5 o BB B AR WA Bl v B A &R e ok M I =40 B A TURe iR, I BR ERHET
I BN E PR A 454 7

K 3.11 Fros, XE, FramESRA A ENIRHER G BARGAE SR, et
BEHLZS Spout SKEEHL . Spout 3EHIC 3% J5 ¥ H ik 24A 7, HfFTas Bolt JHAE, Bid=x
4N POJO FB B AT 45 84 E Bolt. It Bolt f& A HERURAE, an AL el e PR, I
CCH R B 22 e
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K 3.11

P B2 i AN S HE B BUE -

#Vehicle Registration number, emission rate, state
UP14 123, 60, UP

DL12 2653, 70, DELHI

DL2C 2354, 40, DELHI

T e AR 5 RO P 0% R A B AR R 0 M A AR B, AEIX L, A
MySQL Z#ks FEVE ARG . SEFR I, Storm BEi& ]+ 41 Oracle 8¢ SQL Server X4+ 1)
SQL 1f#fig (uhR%s2s), ti&H T U0 Cassandra ) NoSQL f7fif. =L -

try

{

Connection driverManager.getConnection (
"Jjdbc:mysgl://"+databaseIP+":"+databasePort+"/"+databaseName,
userName, pwd);

connection.prepareStatement ("DROP TABLE IF EXISTS "+tableName) . execute () ;

StringBuilder createQuery = new StringBuilder (

"CREATE TABLE IF NOT EXISTS "+tableName+" (") ;

for (Field fields : tupleInfo.getFieldList())

{

if (fields.getColumnType () .equalsIgnoreCase ("String"))
createQuery.append(fields.getColumnName () +" VARCHAR (500),");

connection.prepareStatement (createQuery.toString()) .execute (),
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// Insert Query

StringBuilder insertQuery = new StringBuilder ("INSERT INTO"
+tableName+" (") ;

String tempCreateQuery = new String();

for (Field fields : tupleInfo.getFieldList())

{
insertQuery.append (fields.getColumnName () +",") ;

}

prepStatement = connection.prepareStatement (insertQuery.toString()):

}

£ BT ARG Erh, sehn A A s gl 17— e I, IR BN 2
B

Ja A B sebr B2 1A% IR AT Sl A Bl 34, 72 F R B oL
SPMEBT O, TRt A E, RIS B R KN EOR R B AN . A R4
ELINNGIV

i1f (tuple!=null)

{

List<Object> inputTuplelList = (List<Object>) tuple.getValues();
int dbIndex=0;

for (int 1=0;i<tupleInfo.getFieldList () .size();1i++)

{

Field field = tupleInfo.getFieldList () .get (i)

Tl

if (field.getColumnType () .equalsIgnoreCase ("String"))
prepStatement.setString (dbIndex, inputTuplelList.get (1) .toString()):;
else 1f(field.getColumnType () .equalsIgnoreCase ("int"))
prepStatement.setInt (dbIndex,

Integer.parselnt (inputTupleList.get (i) .toString())):

else 1if(field.getColumnType () .equalsIgnoreCase ("boolean"))
prepStatement.setBoolean (dbIndex,
Boolean.parseBoolean (inputTuplelList.get (i) .toString())):
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Date now = new Date();
try

{
prepStatement.setTimestamp (dbIndex+1, new

java.sgl.Timestamp (now.getTime () ));
prepStatement.addBatch() ;
counter.incrementAndGet () ;

1f (counter.get ()== batchSize)

executeBatch () ;

}

}
public void executeBatch() throws SQLException

{
batchExecuted=true;

prepStatement.executeBatch () ;

counter = new AtomicInteger (0);

}
B B 1 Spout A1 Bolt JE#AE —i2, VLUMEE BSLFRIFhFh:

MyFileSpout myFileSpout = new MyFileSpout () ;

ParserBolt parserBolt = new ParserBolt():;

DBWriterBolt dbWriterBolt = new DBWriterBolt ():;

TopologyBuilder builder = new TopologyBuilder();

builder.setSpout ("spout",myFileSpout, 1) ;

builder.setBolt ("parserBolt",parserBolt, 1) .shuffleGrouping ("spout");
builder.setBolt ("dbWriterBolt",dbWriterBolt, 1) .shuffleGrouping ("thres

holdBolt");

AT TH AR B S br_E L aTE v —A~ B s BB, 323 7] LAl B AT AT XN R 4h .

NS 4H Storm (1] IDBC 7 A PEHESE

RT3 1 Storm £ APERARCADSEHL, IAENEIRTT Storm $2 ML FF AEFRIFHELE, X
MEZERUAH RN R KRETAE. XA TEBRIHESE, w7 AP Fr A4 &
2| Storm #h+hH .

ZHEZR (1) — e R AT 2 T
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O  ConnectionProvider % H: 1% 77 {# | H 7 XShEZm e . BRAEIL T,
Storm F A PEHEZE 37 FF HikariCP [ 523

Q JdbcMapper % H : iX 52K o AR 23RS B 24 . Simple]DBCMapper
s /LRI R e B s B . AR R B Storm Yo 61| A RS B AL & B 2 HAK S

Map hikariConfigMap = Maps.newHashMap () ;

hikariConfigMap.put ("dataSourceClassName", "com.mysql.jdbc.jdbc2.
optional .MysqglDataSource") ;

hikariConfigMap.put ("dataSource.url",
"Jjdbc:mysqgl://localhost/ test");

hikariConfigMap.put ("dataSource.user", "root");
hikariConfigMap.put ("dataSource.password", "password") ;
ConnectionProvider connectionProvider = new
HikariCPConnectionProvider (hikariConfigMap) ;

String tableName = "user details";

JdbcMapper simpleJdbcMapper = new SimpleJdbcMapper (tableName,

onnectionProvider) ;

SR )5, 48 TDBCLookupbolt M Z 4 PE 2L, FH TDBClnsertBolt 5 £ 4 #di A Zi s e .
TR LI fe — i K IEE FH 2 A0

JdbcLookupBolt departmentLookupBolt = new JdbcLookupBolt (
connectionProvider, SELECT QUERY, this.jdbcLookupMapper):;

// must specify column schema when providing custom query.

List<Column> schemaColumns = Lists.newArrayList (new

Column ( "create date", Types.DATE), new Column ("dept name",
Types.VARCHAR), new Column ("user id", Types.INTEGER),

new Column ("user name", Types.VARCHAR))

JdbcMapper mapper = new SimpleJddbcMapper (schemaColumns) ;

JdbcInsertBolt userPersistanceBolt = new JdbcInsertBolt ( connectionProvider,
mapper) .withInsertQuery("insert into user (create date, dept name, user
1d, user name) values (?2,72,2,2)");

// userSpout ==> jdbcBolt

TopologyBuilder builder = new TopologyBuilder () ; builder.setSpout (USER SPOUT,
this.userSpout, 1); builder.setBolt (LOOKUP BOLT, departmentLookupBolt,1).
shuffleGrouping (USER SPOUT) ;

builder.setBolt (PERSISTANCE BOLT, userPersistanceBolt,1l). shuffleGrouping

(LOOKUP BOLT) ;
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X BRI ARAD B fd A Storm F7 A PEAEZE L AL Bolt K 8 5 N EdiE 2 . Spout
RIKTCAH AT Bolt, H A o E L 2HE A B W BB, 285 A 4K Bolt ZREER]
B, A&HFFANM Bolt At NEH .

%@ T & 7 5) K 4D
J P 3T vAA http://www.packtpub.com #9K P T # K P 69 = GG LA, 4=k

fE E b5 ) £ K, W ST VA7 9] http://www.packtpub.com/support 5 7E VA
BAF A AL R IE AR

JA P e vAB I VAT W3R BARAD LA
o A% o, F AR bt Fo 3 AL B T SR A
o KRAREA S4TSR 69 45 (SUPPORT) #A L.
o ¥ EKATHRAEIR (Code Downloads&Errata ) £,
o ERFRAEFT AP ELAR.
o REFET ALY F 45
© I KL $ 8y TR Tk
« #HMKA T (Code Download ).
TR, THARAE VAT AT R AE & 45 SR 45 TAF
« i€ J/] T Windows #9 WinRAR / 7-Zip
» 1& f] T Mac 49 Zipeg / 1Z1p / UnRarX
« 1 F T Linux @) 7-Zip / PeaZip

36 K = N 4

A EEE g AE T ik AGE Kaftka A IEREFNR . HEAh, 8% 5 [ Katka F1 Storm, &
% | Storm )M EZFEH AN AR, A N9 1 ol et A EE € EMES, X Storm
IR Eh ANt A 3R AR A S T HAR . B e, 183 Storm 58 FEFIAE R, T ARSI T Storm
HRIRFANME . RENE T — BT, UG5 BT

fE5 4 S A AIE S Storm 7 ETTMIEEHY Trident 1%, FHTHRUE S04 RN 4L
FThEE, BRSK Lmax. ZeroMQ A1 Netty WL, F52>] Storm FILALZ1E .




E 4EF Trident #fiAF0 Storm [$£8EL1L

FEA T, K747 Storm [ Trident HEZE, 78 5 45 Storm A6 ) iR A2 —— A 529 Storm
YENEPERE S 250, FRe HR R AR A S B @i, et A T Iya W A T
Storm i M AL AE M) T .

Trident HEZE

RAE

1 i LMAX

Storm 17 4 [B]IH{E (ZeroMQ 5 Netty)
1 fi# Storm UI

{4t Storm 14 it

Iy Iy Iy Iy Wy

4.1 4% Trident

TEARP Y Storm b N —EmPERE. ERMTHE TEMBRTTE. HERE,
Fir A SEisy AR R AESEiy, BT & SEi i e AR g B b AC B K 5 9F . oza ) — Lk
%157 DL BH .

R A FNIE /T 22 M G RS2 2 B, RS N e ek 25 10 708 i Sk &, it
bb, EAERIE 2 S oG b sz 0O Y R 2R

AT 23 5 05 B UM et & 7 A B SE R8s Ao @ R THR R SR, BRI
X} Storm AT RE

Trident & Storm —FE & AP THERFIE T TR . FESEIRER, ERAE Storm HELL
Y SR, BAHEAHE ., RE AR A AR X EZ A D EE . Trident 90
VEAH PR HA S CEE 3% 20/ (8] e $ AT AR, 9 H LA SR HAT R AR I AR v
I BE -

Trident H A JERS . BRI EGE ZHITIEE, AL Al /Nt b BN [a] 7 [n] &t f)
AT AR T i AT A L . 1% Storm —#%, Trident tH1# | Spout 1 Bolt, {H Trident
T ZEEHINAT Z 8T BB EAT.
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411

S KR 4B — 3 T Storm, Spark AR [ S:i F7F)
EX )

Trident $RAT )55 55 SEBr 206 28 o BN HEALEE, e 5 Storm 119 3 2 X 31 7E T
Storm X JCHIE — AT A FE, 1] Trident X At EN N H R 2 G A FLX B L . N
ME& b uF, X 5% 5 S 55 AR AL

J

[y Ny

J

412

HINHSHA —1F 5 1D,

H & HAT beginCommit HUf .

TEAAE B A I AT AR AT IS, S AR IC N A

US55 AT AT S A e L AR B R U, DU 3tk Ab 3RS [B] 9 I 3 8 AR BA LAASs 058
PAT

TERINHAT Ja AN AS 7 A R .

Trident #RFP

Trident fi R Ja A —F APL, ] AR A nfe il @h bR fr. AR EH
A FH IZAE ZE B2 111 TridentTopology 2. EIRASTEHZ I, JGAE Storm H1 Trident [A] b 4%

_.—F,

D000

DL 5 4 M FR i Trident A AL 2

Storm P4 M, Bolt $417T Hi Spout & iE KA~ TA .

Trident FFR4MES AT _EIZIFHATILIE. KA. HEEAE.

Storm JGZH 2 N FfF, 1M Trident yuZH 2 #LE T/ F 5.

fE Storm 1, 1H&H/ALFR & AAE Bolt 1) execute() /77 . M7E Trident #, 115/
REER DA E 7 SR A

f&] ¥ Trident #4077 DA A LR ACHS B A= i

TridentTopology myTridentTopology = new TridentTopology () s

1. Trident jt4H

SRR LY B —F, Trident JC4H 0] LA#E A Trident 13 BET5 A FE (1) B EHE
HIG. fE API B'E#i A N—44 0 TridentTuple, H1 40 plidh £ A A .

2. Trident spout

TEFEARARIE A, FHXT7E Storm {# H 1) IRichSpout, Trident #' Spout £5 — L4541 1 1)
Hepz —REFFENER . B API Frigfit i) 44 4 ITridentSpout 1)z 115K
JfJ E Trident 2 it | Z#0i F Spout M—2LF:451| Spout. #1411, FeederBatchSpout Jyittib
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Hay A ouHAR, TR AR BT

TridentTopology myTridentTopology = new TridentTopology () ;
FeederBatchSpout myTestSpout = new FeederBatchSpout (ImmutableList.of
("fromMobile", "toMobile", "duration"));

myTridentTopology.newStream ("fixed-batch-spout"”, myTestSpout);
myTestSpout. feed (ImmutableList.of (new Values ("981100000", "9800110011",
200))); // from Mobile No, To Mobile No, duration in ms

TEIX L, A [ —Ma] HL 1) Trident #h4hSE41, 7745 44 79 myTestSpout [1] FeederBatchSpout
HET SIS N2 KA, R EH — AN H— o 4IX A\ myTestSpout SE45

413 Trident #4E

WNHTFTIA, Trdent HPAJACEE/HAT B G & —FhEelE, HSChr FALEE Trndent JoZH A4 Rk
Fd AL, B ESmEOEIEE, IR EIEIT) 2R, fRsE . fF
T, B2 H I Trident #21E .

1. OB

EHMEEERERH TH — Pl NRAES R —R. BHHEHFRECREEE. Big
G B e B AR AL, 8 B SR B W9 fF) Trident JTCAF Bk Z A, SRIGEEEE XA

TridentTopology myTridentTopology = new TridentTopology () ;
myTridentTopology. merge (streaml, stream2, stream3);
myTridentTopology.join (streaml, new Fields ("key"), stream2, new Fields ("x"),

new E‘ields ["keyﬂr lla"' "b", "C") } ;

2. HjERE

HEAE R Th e 42 B L5, Il ERAEE A RSO MMEH .. AR AREN T, Trident
it JE AR IR Trident o 7 B F4E, I H AR B 3 e 2% AR 2 753 /2 3R [9] 717 /R 1E . true BX, false.
7F true 1L T AR E ES B, MAE false [H0 P et =7 . X BEFACHEE Rt T
A BT B A IR

public class MyTestFilter extends BaseFilter ({
public boolean isKeep (TridentTuple tuple) {

(2]

return tuple.getInteger(l) %5 2 == 0;



* 02 - SIS R EHE 73 ——2& T Storm.  Spark £ AR 1) 52 B

VL TN
(1, 4]
(1, 5]
[1, 8]
/ /5
(1, 4]
(1, 8]

N SRR X A Trdent G2 AT AH [ 40 4118 FH ) 225 UG EL -

TridentTopology myTidentTopology = new TridentTopology():
myTidentTopology.newStream("spout", spout).each(new Fields("a"™, "b"),

new MyTestFilter())
3. R¥
bR £ 2k 7K B BaseFunction 25 £ 7E 5™ Trident JoZH F4AT . H OGSy a] DLEEsz B
M NEFHFKIEFENREZ A eHE A o R EERAE R 5 B2 4 A\ o i B E )G B
— S R 1A B HH A
public class MyTestFunction extends BaseFunction {
public void execute (TridentTuple tuple, TridentCollector collector) {
int a = tuple.getInteger (0);
int b = tuple.getInteger(l);

collector.emit (new Values(a + b));

VL TN
(1, 2]
(1, 3]
(1, 4]

/ /5@t

(L, 2, 3]
(L, 3, 4]
(1, 4, 5]

N SRR X A Trdent G2 AT AH [ 40 4118 FH ) 225 UG EL -

TridentTopology myTidentTopology = new TridentTopology():
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myTidentTopology.newStream("spout”, spout).each(new Fields ("a, b"),

new MyTestFunction(), new Fields ("d"))):;

4. BE
BEREIEAN] Trident EE/E, H X4 Trident fitAb# (FH55). sk X AT E S
EIrmEEtE. B 4.1 Box 7 =% Trident R & HA/ERITH M -

l'EEItE

Aggregates each batch of Trident tuplesin isolation. During the
aggregate process, the tuples are initially repartitioned using the
global grouping to combine all partitions of the same batch into a

single partition.

Partition Aggregate

Aggregates each partition instead of the entire batch of Trident

tuples.The output of the partition aggregate completely replaces

the input tuple. The output of the partition aggregate contains a
single field tuple.

Persistence Aggregate

mmm  Aggregates on all Trident tuples across all batches and stores the
result in either memory or a database.

Aggregation Operation

K 4.1
N A2 R Trident HEZE AT (R SR AE 1) 5 T B AR I ACRD B -

TridentTopology myTidentTopology = new TridentTopology():

// aggregate operation
myTidentTopology.newStream ("MySpout"”, spout)
.each (new Fields ("a, b"),new MyFunction(), new Fields ("d"))

.aggregate (new Count (), new Fields ("count"))

// partitionAggregate operation
myTidentTopology.newStream ("MySpout", spout)

.each (new Fields ("a, b"), new MyFunction (), new Fields ("d"))
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.partitionAggregate (new Count(),new Fields ("count"))

// persistentAggregate - saving the count to memory myTidentTopology.

newStream ("MySpout", spout)
.each (new Fields("a, b"), new MyFunction (), new Fields ("d"))

.persistentAggregate (new MemoryMapState.Factory (), new Count (),
new Fields ("count")):;
TERTTH RBIR A T ECE & 88 . IX R Trident HEZRRMEINE R &8z —, M
CombinerAggregator SEIH . {E B TT 5, A1 CombinerAggregator. ReducerAggregator
ol R E s O R ERSEE. TR ERR T BEEER PR sL I .

public class Count implements CombinerAggregator<Long> {

@Override
public Long init (TridentTuple tuple) {

return 1L;

@Override
public Long combine (Long vall, Long val2) ({

return vall + wval?2;

@Override
public Long zero() {

return 0L;

}

5. ‘A&

Trident HESL [ IX LE R AESRALL T OC AR () groupBy #R1E, ME— [ DX 7E T IX 2L
VEXSR B A JRRI e AL AT, MESR R B E e T R BE R 47 -

XML groupBy () 7 EAPATHI N B R AE . X — U5kl TR E B EAAT
partitionBy 1EKE Bl A 5e G EREAN 77 XN A [R5 Bt se B S AE —
o RBIACH LT

TridentTopology myTridentTopology = new TridentTopology():

// persistentAggregate - saving the count to memory
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myTridentTopology.newStream ("spout", spout)
.each (new Fields ("a, b"), new MyFunction(), new Fields ("d"))
.groupBy (new Fields ("d")
.persistentAggregate (new MemoryMapState.Factory(), new Count(),

new Fields ("count")):;

6. KTSHF

Trident [ CHERFE 2 — /23R8 T —FhHLHI, XFIHLE] T, e, S aisg
R E P RESE R . XREZ R DA T D HThEE, Eovan R AT R
DARIEE feg . BT PATRACERR, BT AN F S Z1ER - E . I8 H I
RN R EMtERud, g Nt HME—1 ID frid. KRG VAT 4
FUFRAT $Hb A F 1 B 35

FEISEBGR A | Trident B8N 5T . 7E3E T RETH 11118 Storm P #SE PR _E H e
HPEREM SCEE A

42 3 LMAX

X Storm 33 AT DTRR 1) — /N OCHE 5 THI /&2 LMAX disruptor CErfdEgs) T BAAALFR R F &
F I T 52 R 2R TE L, IR RN — 2. NREiCIR L LMAX 7E Storm H [
fH, ERAEMAEZHF & LMAX.

FH W I — T A THT 2275 P A5 K Storm PN EBIEAS 19 2

Q  fEFE—DTEE EPATHA RN RIEE (Ba)iEidd, E5 Storm T L

HIZAEEIEIS )« Storm HEZLHI I RIE & LMAX disruptor W H
QA [F—W A EANE TAEE B AR Z T A AN i E X B ] LEH ZeroMQ ¢ Netty) -
Q  HARINZEN S S s A ATEE Storm HLHISEIL,  ELinBAF] (1% RabbitMQ.
Kafka ) #i A =001 (1% Hazelcast. Memcache Z5) .

AR LMAX et Fa B W 2t ge s iie iy, Wikt dic 5 a1k thag g1 & -
HARZEIR . fafb et M m At £ O A 2SN . A, @A X HER=ES LMAX fr
P itk 2 PR A AR GE B S R SR S AR WL akle ? & R=AE T E AT, fEALBE)
BB, ARG A B A P R G AR R AR H A 2 AR IR A . A% A BA A 1 [R) B S s b
GINTHEIR o FHR T-BASI R SES+ (0], Aoy A a3 o A FH ORI B0 A R 22 ok o 25 25 40 &5 A K
ACAFEFR T 2EIR IR . SEFr _E X AN K e a8 203 S5 /il 8 LMAX FEZE A% O o
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EzG b, B R H LMAX 6@ T Java B, FEZ R THEHNFLRAZE
FENG P BRI SE T o BN ETRA 1A, 0B o B ] B AN HE R SEE IR 5| o T AR fa] B
i S AR A i B A A A A BE 5 78 0 A LT R RIME s RO g R T ok . IX ARSI H
Martin Fowler {# %% I Henry Petroski [1]15:

“THENLEAFAT W 2 AN BV 1 A2 B AE A Wil e+ S LBE AR A7 ML B BUAS AR e
M AR K. ”

421 REFFMEEF

THEHPRGERR — TR RIERSNNFHITER.
K 4.2 fiik 17 SRAM /A7 1) EWAF LA A A E T XK =12 K

L1SRAM

Store
Buffers

Registers

(¥ ]
| -
b
)
Buffers oo
o

&l 4.2

BLAE, 33— 20 Al U N AZ I eT (s I N A7 AN A7 A R WA Z TR B S VLo 3 A7 3
ARV N, UGS R X o I EEAF Al G DX % ISR AT HO M R A7k 4 U
T BRS S o JEE, OK E ST TR AR ORI Fh 8] 45 SR A A7 83 F B Id oK LARC & 1R/ E 2
AN REXS LI TR S VT I N IBIER ENR, =4 BT [BHZE IS (R A7 & 4735 H B
(17750 AR AR, A TG B AT A a P AT e 2. Rk, EHRITHEL
SUIE], 2 A TP R AE R INERA R A B e 2 . ARFTRI AN 2, X H A7 d imi%
Az DI IR etk BT M AFERZ D INIS N R I EORAF R, BT s Bt E N
AR, HREA TR ath.
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T T I ] LSRR R AR IR R RCR TG OL. EFH N 6 NIH KA EE fRAE ()
R 4 MEEZM X, FHCH 4 DIH R R FEAME P X H, mARshmA
I H B2 MR AT AEAT A Z P s 2 0D o — RSN HAZ P AT LAV IA] 4 DMFEZRMIX, B
HAE—MEH LR 6 DIH LEAENMES %0548 3 NI H B2 Gzgisead il
M, 7] PLZ2% Martin Thompson [1]1#%¢ http://mechanical-sympathy.blogspot.in/). A~ &
PRI O, R B SO AN/ B HE st se B R R A& A AR . R E
[H], HUTH G UE SE i1 700 S SEbn s e BT A FEF Al LLEE ) 2 1 1 fEHL 2 Y 30
BRI, DASE A M A A 28R . IX0 LMAX W e a1 B

MEFAF 4 12 B B A7 a2 A0 S5 A I (8] AAD 38 I 2 kb 2, A 4 5 AR S/ 48 2 I
NiZA B IRRLSS TER AT AT R O B R MG IE T N, X R AT IR S B E R T Y
R -

IMTE IR — N EAFA RN, ﬂ%f_@ﬁi’?@ 4.3 s JULAS 8 75 1H .

Cold Cache

Capacity
Conflict [ Mapping

JH’Rta- lacement

&l 4.3

FRATE R, 224755 K (Cache Miss) ARHME R, HMN &G, HAMTHRIE XM H DS
RAERERE . HMNEAERERRD, AMISHERAE 2, Fitki T 275 O
WEFMERD, LRERKEZAFHRIIEN . LR Z ARG R RE, H0E
kAR B 4.3 PR rIE AL

Q A2%A7 (Cold Cache) : X248 5 H MR U 0] B U 2247350 70 o

O &5 (Capacity) : Z2fr K/ANERR, BRI Z0d i BGE LLA R 2ds . 8l

B [EFIA B AT BRI A 1F L -
QO B/ 5 (Conflict] Mapping / Replacement |) : 31X -5 £ I AH IE AT %
FEE AR D AERFENM B, BNk &R R —Fg oo S IKIE .

B AMERES KT R, BNGEAA P E, WRYESR IR BN E S 64 /32
AT 5. EZ MR RERTEOL T, REALHE 28 S brrE v 1] [F]— 22 47 28 _E B AN [R) 20
ReFRER Z M AP R ZAF A E TN BRI FF .

T EtERe, AL LARETER:
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SR R 3 T—3E T Storm. Spark £7 AR 1) S W

ANEIRZAF R LR T 5

FERR A S R IR, IR RS R S F R . Blwn, SHAESIR A SEIIEN
iy, K A5 2 fE A € ORI, DR AT AFE A7 R e 3

GC (LR EWHLHI 4 S ) ML, Rl — QR SEIT AN 128 &g 5 o
o inge 5 RS AR B Eden DOBTEACHIZ .
BREFEE, Wt — kAT E LY.

LMAX A7 5 ERETERE, Frot /A A @ 8dE s . & 4.4
RN TR FE A I RE A — ZE B DTk

memory
barriers

Key to the performance of the disruptor framework

R I8 TR Tl ZE R AN R -

RN, KEASHAZBIRERZ G ONITREF T L3 247 -
PLARZE 07 208 5 ARAS s A% DA i B R ST & 3 BURF AR R O RS L B RF
JEC X BREE X E R0 DT 2 R L

WA, ERE LT kdiE, BERATRARTPITEHAEZL LG L
WAES-, MmdR K = 64T 8 2.

B N AT BERE . FEIR ARV Z BT, Je Rl — T WAF B FE 1) 22 8L 7€ U https://en.
wikipedia.org/wiki/Memory barrier, WAEH EVEW] 1 WAFBERE, KA A7
L NAAMPREE S ESE 55, £ —KEIPHFIEIES, & CPU B iFEasEx WAF
BE ALY 18] A E A B — AN R P R, AU I R BT IR 3525 B AR BB AT f5 A4 7T
DA GEIAT I 2 2 S5 A
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Kb 3% H N AF IS membar SRK 50 ARHS o ) U, 3K BN i T A R A
AR o (EfERERIAE, Java i iEds tBASIN 1 WA= RT volatile X8 ¥ 5] F
NP

QT B A Y A7 A% o IR PN 3 B SR RE T TR G A7 v O30, i
FHIZAFL, JFHEH R T B GC Ak gE 5| i A .

QARSI RIRIEIR . 5 RS i 225 8 IOy = A5 .

XA —AR ZER . AN ? Sk reas e 2R A0 L, 2 A el

o HARRCRME? AW N LR B R E A

Q  HPETLHNSIRIEEE, SRR EHRE TESENEER, BB AT E
AL (PRERZEAFER)

Q  BUER R o MO T B A ARSI . A7 — A 3kE (BeHBASITH S A
il GHE#BHABIBAZI) , XA M A AN BRI BAHRAE . {H 2 5 S i,
X LT A ) BB BRAEAGE S 5 ) E R, i 5 B R R A7 2. 1E Java
. NS NE GC ElEgEif . XA NS, DA SRR AN AE, mH
XTI NS IE 25 BCBER T /. JBUH 5 BBy GC B, B X RAR L
ZILVEIR

O  ERUESSAESE S, Dok pras @ i i 7 sUR s R FH LA Y Bfas fEBILA -
> XA RGH T B IR B IR TR R e ROt A 2247
> JHIGTAER B @@ — D KRB TE e b B 4L X, U3 i Rk 46 52 il 21

Hrp
> PR EREER . XK, A7 RSN, RIS =
NN A7 R ]

> BT BRI SRR I
BN G BN F LG Zrh X, Hhrfiifa Eah%H, XEEHAENGFLE
X TAERT Z WA, wtk—K, EAIALHO GC FES.
X IX L 2% i [XJE] B B i3 AT HE R UURI SR A7 26 8 — NEEW EE W 7, LMAX
FH 7 R AR G2 ATF R AN T S DLk S 5 FH

422 N PX—FRESEE OB

I X & — 3 T EEHR A SR 451, SRS XAE B P 2 Tal A% iE A
CN—DERFER 5 — AR . FARE TR B IARTERRIE, el farn T —n FdEEn
TREF R A3 AU 28 BESEANBUE /S TIOR8 T M B 45149 5 AL IR -
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Frol/sast EESREF RIS 5HADEAZ XA RS, KRR —PDEREE . AL
a2 R K EERT, POV —BE ANHEMA YRR efTEEE, HEEIEiTis

ICNE RS . EHRIE LT,
AAEMEIEESTHE 10 1, (3] 3dins

HBARE R 5, WS — A R HHE 5 Bl
4 AEHIE B EROER, XAEOL T A H A 4 £

S 10 FATAHE, BB ENRFFENA AT = SRS BB H 7 F RS A
K 4.5 3R 1 IR X ) — AR Ol L B T T

GC-hitagnostic

‘ Ring Buffer Pre-allocated
N o

Smart
traversing

&l 4.5

R B SCHUE UGB R IR, ARGt X — A~ ml Sk H i 7 1A 2], AT BLRE AL
T ORER. BAKIIE? M 1 3] 10, )M 1 TG, XBEMEH TG

LA RE I S —EEIAF] 1

0 ZJattaa N 1 EHAA S, HERFd 5 A1 &

Frotun. EM4REELL 11, 124 20, 21 54k R AA0H, MM 4ERf U A . gl b

fl AR ECR I E T — el R ECy, =

SR B E A BT — N E AR A . R,

XA A R e A TE G XHT RN, R XK -1 FERA15) SRit& T
—H TR, X — Nl Sk B4R AT R B A B E R BIAIE . XM 5 IR AR N

B R ] .

WEER, SRR X ST BRI

s, HHOE R Sk R A T B DL

X N B3 H R 5 RROBURRS AR . LIMAX ¥ (R PRI e AE A R A 0 () R4 T
WEiS, B REATA A gmAE TR
K 4.6 FIR 1 R AR A A AR e RIH B L SRR R Zh LA
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Consumer 3

Consumer Barrier

_
2
-
e
o
p { Ring Buff
P in urrer
=] v i = g e
Producer 1 5
o
: a'D_ .
Key Aspects 1=
*  Sequencing o
*  Don't averwrite data E
in use E
*  Claim strategy 2 Consumer 2
*  Batching o
E Key Aspects

*  Circuit breaker V

*+  Manageable by
consumer barrier

*  Sequencing

*  \Wait strategy

*  Batching

Al

Kl 4.6
1. £7=% (Producer)

e AR LA RIS AR B e i B e b XA, Bilan 1, 2. 3, K
e, BAR, A H WIS AN H RS, OB ORI #0H S T FE G UL
AR S B . TP T AR A, 35 B A 7= 2 1 e 22 28 R R L 1 P 1 A il T
CLHEATIR TS . B0, an R4k 5l — B EAGRE 5, B4 A= 2 b 20 2 % 2 e AR PR AN
SBERAE. X EAEHERRIE TIEH. XADHEIEA LR BEFEZ LN . B
TEMEAE AN AR R R Fp 48 X AT . (H2, WA NEE, MHERE N 2LE
78 B SREE, IR A T P X BN — ANl R . 2R FE S RN e 2t
ARG, BT RITF S ERE .
TEREANHELAL I 2 /T, JGiRiIR A BGgs S B L T 1 75 B SRS A 5 4k -
Q AEZAEREY, F—4 CAS (NWEIFHAFM) » AR H R EE R
HEARFRE

Q EFFMNT, ATLAESIHEH CAS K3 T —ANa FH G

O YA RIS rp X A AR I, DL T 9 2 2 &2 1 81— A il o i
IR
> REUF S I R A
> BB AR A bk, M A A s o] 0.

QA AEE LS EREZSLEANEW R TAE, VIR S E S g
22 M X 4 H
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AL HE R N e A =3 BT 1 S — AN Dhig, XTREIR AR, X E, A ERIEE R E
IEAE TAE R3S . Bise v %38 IEAE 8 B 4 o it sicdis, middim 2 vl 21464 4. 4=
AT DAR E LB, e IR 2 b TRz i o ), AR R R B AN HE, B 2
& 9 BN SR IE .

T AR AR P N SR R BT R s, DAMEAE RA R IR E LB IR BT, el
AT DAZE o AT G 3R .

2. i§#¥& (Consumer)

AR b H T R NI 42 o X R s BB (A4 . R s 28 A r = TN S A
1. 2. 3. 4159, FHAERGTEMWMNHETE (C1HC2) L THANHETEHE (CBD)
ZJa. AT UL b o i e, ERlarh TAEMEIH AN R E M. X RiG
A3 MNHETRE (C3) MTHETEFRE2 (CB2) J5H, it CB2 %4 K#iT CBl. iX
AN R SLr EAREDT A4S, B C1 M C2 5ERCE, Witk — sl 3 = 3 FH 4 i 42
RO B 3 B B g S kg AT S ] 4 A SR A

b FRAE X Bt SR EEEH . iR C1 28468 1 B T AEH B AR Kt fa],
NAE A T UK e 2 B T40AE 6. =5 C2 F4dAY 2. 3 A1 4 SeRkiy, wTLAgk4eiztT I 5
NGRS 6 DL EIFGREIUT s . IXFER S 1 St AL B A i) B BE AL BN RN T 3

LA B — B a5 M O BT A 24 s B R ATt A 7 (R Bt Bt [) 2 5o A 7 3 R B AR A 5
M, HURF AT HE 7 PRK 7 RERT . Bl g n, HPATRINELF, HHAEAH
HAIRIA A EAFAE FT A S BT A HEL 2 T IEHIPEREZR AL . Storm N HEF X AN ET B AL HE 22
FF TAE# Z [ 8 AL S AnimAE .

-

4.3 Storm #9718 817

— 146 Storm LA ZeroMQ 1E A M IE K471 /ilAIE15 . 7E 0.9 AT Storm H7,
‘B Netty ik PE &, 76 0.9.2 fiiAH, Netty 56426 ZeroMQ B 2 . FEA T A&k
#| ZeroMQ M1 Netty, AJUAMNH [ i3] — e F EEZFME S, Ehads =& mmARE, LA
KA [FZEE AR F % Storm SE it 7 1% H I 2 Hi

K 4.7 iE R IAR T A R A el i LMAX. ZeroMQ 5% Netty SKAHE#{E, TTit
ARSI TH— 1 i —A TAELFE R AT .
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- -

|x \-'
Topal 1-»
&G?E:r 3 e 2:> instance 1
Node 2
ry S
{
Topology 1 ->
Worker 4 t 3->instance 2
LMAX Disruptor
Spout 1 (instance 1} -> Beltl {instance 1) NDdE 3
ZeroMQ,/Netty Topology 1->
Spout 1 (instance 1) =»> Boltl (instance 2}) Warker 5
Bolt 1 (instancel), Bolt 1 {instance 2) -> Bolt2 {any \ Balt 2> instance 3
instance- 1,2 or 3) S A

Storm Topology

&l 4.7

431 ZeroMQ

ZeroMQ A& 15 AMQP. Rabbit MQ HSFE 58 A HIHE R St. Ea—En Uy &
SR E, ATH TR B IESGRUNHEE RS, ENFER. Mai G T K. ZeroMQ A
e MNEmBHEL, ERE DY R L EA—— LI TR AR 1 720 T B E
A ESEm Em 2L o R i dE P 2, BEREE 7 mtERE. B S
P R PR T B AL S ok 7 BT DB, Rl SR E R 28 S K = m AR A
. ZeroMQ B — MR AU AEIRIEE TR, al R N e m it re ik
E T

ZeroMQ LA CHR52HE, Rl A2 T TVM N FE 7 AR R 38 2P e AT GC e i .

IX B — e S B R 31 A8 X A P RO LE [Rl— 15 s BAS [R5 s B AN IR AR 2 (8] A5
)35 5 -

O ER-NMBREXVFPCEEFE, TUHETERN— SR HELE .

‘B TCP R, SRR E AP el (s I FE AL

EAR AN, (HiEMNE I IPC. TCP. A% & Fh & FEHITML.
S WA BT 8 2 %00 BAL R N FRE PP A dE a4 e 1) /O B,
EAEBE. RA-TH. ER-FR, EEESMNERHE B

iy iy Ay
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432 Storm By ZeroMQ Bl &

Storm ' Zero )N BC B AR fal 8, AIZ25 40 R AE stormeyaml SCF B ) FRIC

//Local mode is to use ZeroMQ as a message system, 1f set to false,
using the Java message system. The default is false
storm.local.mode.zmg : false

// Each worker process used in zeromg communication number of threads

zmg.threads : 1

% —Mrid storm.local.mode.zmq 2 il & 15 2 20 B ZeroMQ EX Netty . 7F 58T il A< H,
RO, TAEE AN s el {5 {8 H Netty 203, K iZAE 9 false.

Fric zmq.threads = HG AN T/EZ QBN LREL. Z 2 mEANEH TIXEEN.
Wiz 7K e G A BGEE I A% AT LA BRI 2R AR AL, P BT S 3 e T E k.
B TAEELREZUIEONMEN 1.

4 3.3 Netty

A T 418 ZeroMQ I 015 22 HL 22 B ZeroMQ 4 /& Storm )56 3¢5 4%, {H /& Ff & I ]
[F4EFZ, Storm HGHE A= K FE H ZeroMQ 1E ML E R I iy i) /8, {5 R~N—ANEAE
FE, iR T FEesrErm S, E5 Y, Storm 5 ZeroMQ 23N ZEIRE 5, T BREIK
AT MR, B —EE @S Storm 5 ZeroMQ E5 S, S AAXNEIHE 2.1.7
FA L A TAE

TR KR2ZIG, THA— T Netty. Netty 522 NIO HEZEH) R P -k 55278 B A%
R TT S, RVFREI A, HFEAMENER. 5T HRRr. B A &R
ik, IEERY MM R IEHSRE .

Netty b [F2REAF H R 7 A2 0

QO HAAAEMHZERPEENIKEREZER

Q FEEETE
o YiTH FEAIG
N A7 = il e
Z 421 SSL A TLS ¥

Netty v Storm F&ft 7 AldlAME, AN A AT LMGETT storm.yaml A [ —LL 152 B 7F
ZeroMQ H1 Netty P& Z 18I0 2 [8] 3 E T L5

iy Ny
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storm.messaging.transport: "backtype.storm.messaging.netty.Context"
storm.messaging.netty.server worker threads: 1
storm.messaging.netty.client worker threads: 1
storm.messaging.netty.buffer size: 5242880
storm.messaging.netty.max retries: 100

storm.messaging.netty.max wait ms: 1000

storm.messaging.netty.min wait ms: 100

Ae B — HEE0 5 %0 Storm &%) =14 B Netty. 2 Zi{&fF storm.local. mode.zmq & false

H1 storm.messaging.transport & backtype.storm.messaging netty.context.

4.4 3 # Storm Ul

Storm UI #531A | Storm ZERERI$h M1 —LE3E 5 OCHE 1 /7 THl - Storm A FIT 4 1A 1) L8777
TH A R AR eI ZE AR o AEAER e MEfe 2 AT, 4ciliid Storm UI H 1) &2 51 D BE 7~
Fe AR R34 E Storm UT K LS4

441 StormUIERTNHE

Storm UI &k T H & 648 | R E (Cluster Summary), 1E 4.8 A,

Cluster Summary

K 4.8

LR E R T A e U an R

Q A (Vesion) : g X, X H 78 UL 5 A /) Storm A . SEFER Je i 4%
2z —RAEA T AL Storm PIRRAN ZAHF . Blitt, 1XBiEEHm R RERH
Storm [P RRAS o

O Nimbus 1F% 12178 ] (Nimbus uptime) : X775 Nimbus SE4| 2z 4T ) FF 22
8] CBAK. /NI 2 BRRIFD AT ) o Nimbus 2 Up 2% 57 930 fE, 5151 I 4E R
Pe T ANEAREAE, HIEW BT RN ER I W I T A . (B2 EE N
T, HAEPTREARRAERE IR W2 17/ (8] . 4940 Nimbus 7E$0 $MEAE 2 5 B AN
1] i, 2T 5 B 0
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O F% (Supervisors) : IXJ& Storm A F & 325 B IFIE 1T RUEL
QO NGRS EL (Total slots) : X 2R TEAHREE. XREXN TEANFET
AL storm.yaml P E AR ECE .. Al s A BN 2P R O 8 E

supervisor.slots.ports:
- 6700
- 6701
- 6702
- 6703

O RS (Used slots) = 1XJ& HEELE L IEAEZ1T 40 Bolt F1 Spout Fr i F 1)
TAEFEFEZL
O AW (Free slots) : XZFEF WA HE TAELMAEL . X2 — L
FU R R XN LR EI P s Ea 20, UL HA (el HE
W485) ge izl —Ml71: D75 Storm 55, FANTAEA 4
NGRS, ADRIMEX N ERE AT, AT ROHFE 4 DNMERE . RIS TH RS
FEECH 8, W FMERAE FHAEREHCN 8. ILAELLARRF - A LU RE):
> AlLUREI— 1 EEZ A0, BAUHFERTE 8 NMARE, EREK LA 100%I11 5 H
FIBIT .
> AJLAIEIX 8 NAEFEE NAERER HA BE 1, PR 4b AT AASZ 52 iz 4T,
B AN R it AT DA e AR 8 A 1Y 8 A Ji A Hh s ek S A7 7
O {£% (Tasks) : WSHRREFH PG ESI0IN R IEESITESEM, B
A _F 2P Bolt 1 Spout JH4T I8 1T 2 1 S 41
O  $47# (Executors) : IXFR/RIEHEE TAESFEH LR DAL
H4MEE. (Topology Summary) #5411 4.9 Fis.

Topology summary

Name - Id Status Uptime Num workers Num executors Num tasks

ACTIVE

Kl 4.9
P E O] 2 E B R
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O #FK (Name) : XE{ERHIHIMESZ Nimbus 73 ECHIFR M A FR. X 2T
FH 7 € PRIRAT
A 79 (d) : XA )E sh e e A 2 FFAE U AT I 1 Storm 73 BC25 #h FM PR IR LT -
A CRE (Status) = X BB FH IS FORES AT BEIRES
> WE (ACTIVE) : SERTIEFEE TR
> AF1EWES) (INACTIVE) : Ab T 85K IF HSEhR EAN AL AT An] S50 i 2 1)
EFIETTE
> Z1F (KILLED) : ##ZI1EMh4h, I B8 IEAEA B & H 28 11 a2 I FE SR
T e, BIEEXRMA, HRBER T A M U1 B
> HEPPM (REBALANCING) : HOREAFIRIGIME TARFRIRES I HATHFE
(B EE. M, EIEERBANMER P EHFE . XREEBEUEEIZITH
N TAERE P A PAT R P RCE RSO T, BCEE R i TAERE R IEAEIE 1T 1Y
Hrp— A3 EHREEORIERT . R, s g by - AR sh & 88 I
1 H At TAEZ R
Q  IEFIZATHE (Uptime) : XA T B AMEAZ LOkE IS (i [a]
O  TAEEZL (Num workers) : IXERI/pR G TAEF 2R . UEARINCE
H5E X
O PUTEEL (Num executors) : XK ~Fh+ME F AT & 2= .
A {F&%E (Numtasks) : XEHAMHPHAT LS.
FEE (Supervisor Summary) #5431 4.10 AR

Supervisor summary

Id a Host Upltima slols Used slols

K 4.10

FEMEPRHAINEE DT .

Q /75 d) : X2 Storm 7 ECE AR RS T8 2 IME—FR IR AT

O EHL (Host) : X FEHAEIEEH EPATHINLE FHL4 .

Q  [EHis{TiE (Uptime) : iX/2 Storm =& AE NI AERE— /0 ia fT I FREEN ],
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S RS 73 ——2& T Storm.  Spark $52 AR 1) 52 B

O (G EL (Slots) - fAikEsEfr FRI/RTE R30S 2 FE R 7E 8 A LR si L

B —RORU, BMZO EIRFF N — D TAE#.

O O HIdEY (Used slots) @ IX g7 Hh e Fh2H A4 1) TAE & 4L

442

iR IN=WA

{E T B SR T 404 (topology) #ZFRJa RIAFRIN T B LA SH —50 0 - B2
KEHAMEE, WE 4.11 Fros.

Topology actions

Deactivate Rebalance Kill

K 4.11

X ER g 1 AT LA #R4h b Storm UT SEIRH) & Fh 1k

4
J

J

s (Activate) : FH T EHTEGE CAEBUR RS .

{#1E7EB) (Deactivate) : WiR{ER N EREERIRES .. EVNEE, HA L
PATAEA T .

B (Rebalance) : IEEAER T 38N> o BL 4 iE 2RAE T 8s T+ 40
P AR A T3 I E

221k (KilD = BEEAF A TF R4 453040 . Storm (REFEACEISRE, BT PAZS 1k #4E
ANSSLRIAERCNM Storm FHIERFA IS, M2 LB B 7 x4, Al e & —
B[Rl A me AT e 5 . B Sedh IMT I 2 e\ Spout. & 4k 22 Ab FURURE TRULE Ay
SR ERHATIIN S . —BFra ool E BRI PAT HEIR M DAG H#E)S, #hdh
P 2% 11 FF M Storm B HIER -

Storm UT H $#h 4 & i B2 30 fiid [ #h4bh%tit (Topology stats) HI1HEHL, 1K 4.12

PI

Topology stats
Window Emitted rred Complete latency (ms) Acked alled
10m Os 1580 0.000 31320
3h Om Os 1580 0.000 31320
1d Oh Om Os ) 0.000 31320
All time Il

K 4.12
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P FNGE T A AT A ) fap 2 B AR

Q

J

4

& 1 (Window) : XN EEMSEF R RH|h G5 BRI [EyaE . AL
B e FEE a e THE

CRIA (Emitted) : X413 Baliskth b b AR uH ) S5, P& TS
TR .

C4%#2 (Transferred) : X BRIRAIXIFIRE|—ELZ A Bolt HI7uHEL, [FFF
VU5 BB R R R

SERIEIR (Complete latency (ms) ) : W acking M, XEPMEK N 0. (H
ERE RN TH, Xae— M EEAEERNSE, Fove 2 Ee0cd
LR ) DAG 58 B HRAT BT AE 2% 1-F 2 15 (8]

CHfIN (Acked) : #IAR | BeZhdhAT 31 H IR 21 Spout [ 4 2%, {EHAIA acking
DhRe R HHITELL T, ZXAMEN 0.

RIGC (Failed) : S27~7E 56 O Z BT TRAT 3 18] 2 e Bl st 1) e 2H s 5. 72w
acking JRERAIIE LT, IXAMEN 0. Storm ¥ & #T 15 SRIC AT A KM e dHi%
[FIBAZ,  LAEE AT DAAE $h 4 A EET AL 3.

&l 4.13 Frosi) b s B 23T —# o N, AP Ros 1 Spout (ARFIEIED 1Y
giitfE 2.

bpouls (All time)

Id

a Execulors Tasks Emitted Transferred Complete latency (ms) Acked Failed Last error

K 4.13

DL NEG BT R &2 8 B E -
Q F9 (d : X Storm LRI AHFFRIART (Spout/Bolt)
O PUT#E (Executors) : XHFEI/R Storm NHAT LA (Bolt/Spout) 7-lC | %2/

MRITE

O f£%% (Tasks) : FRoRHEZLHAT LA 10 A2 B4 5544 (Bolt/Spout) -

HRZHARFERSE ATV MR E X, bR e (Last error). /o SR AE
LA (Bolt/Spout) & AN B G — M 1%

& 4.14 Fros i b & 230 Bolt (RIEIED Gt 5 BRI AN ZA . e BIHE 7>
A W) T 3 L R 1 S S5 R E
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[Bolts (All time)

K 4.14

eAb R A g ST TE RS O EIN SR, ORER Z R RS

0 &KX (Emitted) : XRI/SM Bolt ZXHICHLEE, W& TS HHEEL.

Q A& (&5 10 ZF) (Capacity (last 10ms) ) : FEA FiXFR/RH/F (Bolt/Spout)
MRCR AT, FHHEEFL TN 1. RET 1 MR NERT 5=, FHRE
KGN Bolt IFAT . fE3U# b, €& H Bolt $AT I cHBOER VA AE A ], ZEIR
B[] .

O PUTLEIE (Execute latency (ms) ) : XJ&odifich Bolt 14T 7772 58 B AL HE By
e [P35k ]

O CH#UT (Executed) : X/ZH Bolt AP A TCH AR

O EFELEIE (Process latency (ms) ) : X E—MEWEERZE, 2 cdd D
i& Bolt B 2|5 BB ENI (] . Wi ARAZER K, B4 RSP AT BRI, Uik
FBAF AR FIREIR , X = oA AR\ H fe 5 3 2 IO B [A] S5 47 i@ i Bolt 11
execute() /7EAT, MiZFH REGRINTE 2 MBI\ E E1S BN T PR,

IAEC A 1 ##3) Storm UL Hp i B2 A S OB 7T, £ PR EIM 5 WS 210

1k, Storm P fE

4.5 KA Storm P48

AN T RENSIRAL Storm FIPERE, FEAFAT A2 PEREMENAR W HE . A3 FE R PFEMR 5,
A eI EAT. 5 A HAt KREHEHEZR —+F, Storm 13— MHUNESE ST HZEE
A TEREIZLTEN] . A AR S ME— /T, PR SRR A TR 2 ME— 1) .
AT LLIX #5338 2 Wt fa IR O e i) “ BRRED” JRlE. 8 F B i sEbr TAE,



%5 4 7 Trident #fiA 1 Storm PERETLIL e8] e

i 2L JLEeX ROUFVW AR 5, PERERE sk ) B A R K 1% oK .
MARA Eiii, Storm 22— PaEtEgef) o mUe# 2% . TR & #HEEH T —ZI,
Bk T HOREZ R E T, HalgeetEredllbs, wlunE—37 6 EARFEREZREACH,
BN /5 EAEE . BRI ER B A R R A ERE AR A B R, ATEA
KRN REEED T =0 S iE. o mali &S, U AT R e B 7 TH -
Q  #EUCES Bolt W AEARIS R %ZE. Hl4n, BoltizfT T2 1 Bi/ZIAE] 100%11%%,
R E A2 M ZeroMQ 5% Netty 1818 5 HUEATIH S .

QIR Bolt FFARIEXANFLEN, BB B BOR B 1) 7o A i
BAAI

Q R EPNTI BRI, &R o . B AT M, IR YE Storm
HRRE B0, AT T B— 1 TE BRI Bl G 24

O B E N IZIEE WL PATAHEREEIR . 22 (R FF Bolt HEALT 1.

A LIE B0 G- AT R SC IR e S T, AH [R SR B TAE 3R AR O B 1 7
i, GG H BT AT NG R 3 MG AR e F R AR T/ 5 R

P REF AR NZ E SRR, PTLAAEN RS WAEIRE R EH 2. LT BIRi
N 25K H https:/gist.github.com/jboner/2841832.

Latency Comparison Numbers

LL1 cache reference 0.5 ns
Branch mispredict 5 ns
L.Z cache reference 7 ns

14x L1 cache

Mutex lock/unlock 25 ns
Main memory reference 100 ns
20x L2 cache, 200x L1 cache

Compress 1K bytes with Zippy 3,000 ns 3 us

Send 1K bytes over 1 Gbps network 10,000 ns 10 us

Read 4K randomly from SSD* 150,000 ns 150 us
~1GB/sec SSD

Read 1 MB sequentially from memory 250,000 ns 250 us
Round trip within same datacenter 500,000 ns 500 us
Read 1 MB sequentially from SSD* 1,000,000 ns 1,000 us 1

ms ~1GB/sec SSD, 4X memory
Disk seek 10,000,000 ns 10,000 us 10
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ms 20x datacenter roundtrip
Read 1 MB sequentially from disk 20,000,000 ns 20,000 us 20
ms 80x memory, 20X SSD

Send packet CA->Netherlands->CA 150,000,000 ns 150,000 us 150 ms

Storm HEAE AR HE 1] 110 75 SR BEAT R . EOR /NS, DLUR 2 75 By R A S0
Q  HEANJEPIEERR,
O HUE3AH %, TPS sk H%SE.
Q  FAFHRN.
O 4 (bolt/spout) HHMEAN A 2T, WA A& HARRL I -
PEREDC A I JE A ) 21 T
Q  TEMSAEEEN, RAA PR BN A ST AR . PR s E oK IE H
W AR gzl Bk, AR~ 04, HILA T Bolt A1 Spout X 7
ATERRATT f B, 5ENBrsEER=EN x WA EERALL, irElsa s
GFEITERE, BRONETTE T MNKER R FED . e & R RGO T A E &
EArHles, RONE BRAEBAER P A SUNAE AT B4R HE
A  #HIAEIEENAZRFRE T R E .
Q  x}F CPU ZHEM M, HATASHIE RIS E MR AR 114
A 10N EE, BANEEAH 16 Mxb, B4 20T RA? B RZE10x16=160.
BT 1 ANIAE = 10 AR E HERE A0
Pl R FFHE L IG= 160-10 = 150
W2 AT R IT e BB TS, B IHAT BRI B B TIATE S
Rik —> HE > FEAN [ = AN A
Hrph, AR BEENIES (1/0 45, BT K175 4 .
RiE [JHTE 10] - > W [FFHTE 50] - > FFALL [FFTEE 90]
Q Y&E&E LA BN,
Q R E LN S8, AR o4 AR TR A

topology.max.spout.pending

WS EHEGMEN unset, R AT IR, (Hxgk T H GRS 75 Z20R], DU = AR E8IA
HE B =TT AT sUE IS EUE R R MFA RIS, AT DUE 1R BCE 22 2038 LAiE AR 3LEE | 5
HAFTATHE, R4kt MAERENMIZSIE:

> AZPFREIRINEESFFAN
> AZIKK, UL THRAMEA BN ATE B 84 S



%5 4% Trident #fiAFI Storm PEREILIL «83 e

& H A EUOE, M 1000 FFah, S8 5% HfE %, DLk ol S AR B 9 EUE - 7E Trident
BT, M 15~20 8 IME TG % .

Q ERMNZBEANZD? AR, BAZER. WEHIFRERBER, K5

Topology.message.timeout. secs

O HlastErElCE .
> Nimbus: ZEHAPEPIRT SRR T .
> FE: mim A, EZRNAMEZPRZ BURTHBIER, 252
CPU H4ER ., WAEED, slrlgeEpERIMA L) -
Storm FEHf B ERER TG [/ (1) 73 1 & /& ZooKeeper. X & AT AT #2 ill AEIMME A% 0, 1X HLIH)
Firf $E 5 2 1/ O 40 B iE#E . R, AR B8 0CA B T8 4F ZooKeeper 1 Storm
R =2 T AE:
O {¥H ZooKeeper ff# (2/DF ="k HE) .
Q L R
Q AL HE S SSD k.

46 KA = ) 4

AT R TR 2428 Trident HEZE, PUHAEDN Storm fli/hbAb B Al R LA, 3k
IIEAF 2| T Trident W) &AM SMEAE, AJFRIKZRE T Storm WS LMAX.
ZeroMQ H1 Netty FJHK R . a4 | Storm PEREPLAL A THII N 2

T —EFERE AN AET AWS BIAHEZE Kinesis, 11303 7] PLE F{# B Kinesis R & 17E
W hidh z= b AR A



¥FH5E ¥ Kinesis

A B — B AR R RBERML S5 H bR — o X TRl s A J L 5 A IT
PEE S0% A R R UL, 1IX— mIJCNEE , 2= — N IEE SR L IT mSi ) S S,
AT BTS2 B — BOMERM L 22 58, G IR AR NI g, 4EdP . MURFEAS . DI SR A
WRThfE. 2R, FrfT XD REAS 2RO i, AN wT LL9% 5 S Firfet FH B B2 5

A i AR Z WS Ta e AN R B = 5 R A Ak, e R TaaS Bk PaaS
K& /S /A RS A= (TaaS Z XAl ARG HI46S, /48 n] 2 0, https:/en.
wikipedia.org/wiki/Cloud computing/Infrastructure as a service; PaaS /&1 & Bl ARk 55 1 44
5, freda]Z W, hitps://en.wikipedia.org/wiki/Platform as a service). IaaS /PaaS [J{f4b &
ima W, IRREHRT ERE T =Wmsth. 2T afmgthesPi—UkRS, G871
TR EREMRRA W RER T3, MBI s AR Bembidont . MR R S5 & Fhads
i rb BRSO 22 A Bt Tk vh SRR R I SR VE L Ao 75 5K H b ZERE Y e BT A Zals & 11
B, X eesdnd BA S e AT E R AR R R IEIR A RE RS . 7L B R
2B NTC B RS R

2013 )i, WHHEMEL 1 Kinesis, {EA—F e EILENET RS (PaaS), &
AR R B T A N B SE N B AT R T =it Enir A AN RwmE B
& XN AR, DA X i B e A B 28008 158 AT 3 S B 73

N T i Kinesis () AR FIANE, AFR BRI LA

O Kinesis Z2 ) iA

Q 6% Kinesis k%

5.1 Kinesis 28 #)#ki£

EARTT PR 18 Kinesis B BEAKZER R Z P A . R HEBIEE 7 ## Amazon
Kinesis A GE AN &-Fh 20 A .

5.1.1 Amazon Kinesis B2 %0 A 451

Amazon Kinesis & SiE = FFEALHIRS, FCVFT R i Ad FH ok B v anii =T [
W MSEAE. HAZGARNE . HEBUERESEEZ MR SR, I+ B9 5 ix b



o5 & K Kinesis * 85

S R AR N AR . A Kinesis YR )2 AT ARE— 2 1H AR & AP d
T4 Amazon S3. Amazon DynamoDB. Amazon Redshift B¢{T- {7 Al NoSQL &4 P B,
Ff B AT DU R 46 T AR 4 1 5E I 55 R )i 3

Kinesis A VL5 SERAY AR Ry Mk B GEBAFEE R, AT 7 Ml [ 2 A\ SE2 B 50405 Y 0028 (1)
FEAlh b SCRFE AR G S S BN AS AL S

Amazon Kinesis /& — 5 ] HIEMR S, 7] CAFE AWS z v 588380 PN 1) A] X 3k [a] &2 i
.  Amazon Kinesis /£ 8 “FE5 k57 (https://en.wikipedia.org/wiki/Managed services)
Ky, FIACEA T RECTE . SRS B ahY A ) S B R -

Amazon Kinesis JC %€ #7 W\ 9 S5 I B¢ 432 U S I £ 4 A 3 A 3k 11 85 7 1 6158 £2OR

(https://en.wikipedia.org/wiki/Disruptive innovation), EHeft | U R UifAk.

4

J

Zy TAEH : VR 9B MR 55 W FH B, Kinesis i A @ J LK sl REAT B sh 61 @t . /£ AWS
SDK )7 B T AT LA 7 58 25 1 M. RS P SR Bl e VH AR AN A BE S
FrATACEL: @ T AR H R AL BRGNS, BIINAE R AR, ATAESE

AT B LB e LR VRS 90T . Kinesis i AT [RS8 2 AN ASE) H 081 g ok
e 1 N2 FH A

Al fE: Kinesis A _EAFEVER, ATUANEF MB 37 2158 GB, W&
TRy BARANRHEE. ETHIERE, 1T UAEATT 0 (8] 5324 1 i 3 7t
B, MATHRIA R AR, HAh, X Eeiiif a] DLyk e i .

R . B Kinesis AN M AT AR A . A/ SCAHME R 98, 7
1 MB /F R AR R IGEZA 2 MB /AP EAREFESCRE LT, /NN 1 7%
AT MK 0.015 30,

Al s Al . Amazon Kinesis 1/ 24 /N EHE &40, JHE AWS X311
=Nt R [E) 2D SR A, B ke N R i3 A SR ) A AR R 1R L R B
i FE K

PR 1 A HIAFAL, Kinesis 3R] T 75 Z29E J LAV ER L= RD N TH FEAT AR £ N E 35 15
JE ol 55 AR Al v I ] . 3X BL4T Kinesis AH G J LA R Hi 3 B HI .

4

BAE: PR id s (CDR) 2 3EH EEM AR 1e L% 62—
HLAE A2 7] 70t CDR LASRTG Al AT B 52, XAMNAC L 18 seAS, 1 B[R] B fg 5|
NFTHNE S Zeadsy, Mimienm &5 s,

CDR (PR Pka e S mAESE, HERE R/ NNEREAR N, JF 75 [F A
F CDR f# R Z % 14 /8 . Kinesis LS8 & — MR EM AT R, HAEANLEE



TPkt 1

—MCHERIfE R T S
P77 IR Kinesis 7Py PRAE SIS 5 H AN B3l 5 B4 2240 22— 7 B e Al

L]
L . \..‘}{

ORI B BT B B E I, DA 0 B L SUIAE IR, [R) A R 22 4 B8 2 [8] O AH

KAE I VAL VR I Zh 2L .
VG
G137 <
A=

B R — AR KT, 76 TR R BB T LR %
A/ He RSN ZE D R B S L S L M2
W, RS AR . BT X

< a]/GPS
,A] PLSERT #E1% 3] Kinesis

i, BEHTENHER T ULCBEXEER, JFHAesft— S m s Mmal #Em
TS, AR vYAd 25 sk 5 P v 7 SRR e 4 TR B 22w RO A, AT A —

A BT AR ES ZE Y

HI T 1 451 A
iR 5 2 1 A .

T TH 4k 227 12 Kinesis [ 42

512 BRIKRLEGH

5T Kinesis 19520}/ 208 s A #E W FH AR 7 1) A TS 2

Aff. ES.1 U T I

F AN H A

& Kinesis B T {7 fili/ AR SZ B} sl 28 ok 1 J LN s e 2 A7k R

W RVFZ AR VIAE B

N E I e PR R G5, Hodrid g SO TR RTE RIAE A <

Data sources emiting the
streaming data or real-time

Custom Producer Applications can be
developed a using variety of API's — AWS
SDK or KPL — and developed on ECZ2
nstances. These producer applications
capture data from data sources and further

CUstarm consumer applications can
be developed using variety of APl's
— AWS SDH or KPL and developed on

further process with EMR

data feeds. submit to Kinesis Streams. EC2 instances.
! -~ - \
,.-’f A Amazon EC2 ff M,
. \.
_."'_.-"f’-f f__,_,-'"'--"
S Kinesis Streams / L
=
( Shard ) /
Log files
|II { Shard ) Consumers
Producer app+
AWS SDK (_ Shard ) ;> Consumer app+
) AWS SDK
Maobile devices 'S 5
! > Iy Shard
Producer app+ \ Consumer app+
HPL KL
Web seners "f Data Record \'
(Parttion ey + |
|I sequence no. 4 x
data)
Sensors ".,\} / @
TN | ]
Multiple consumer apps Co EMR Reashift
consume [ transform data RHImMors
frorm Hinesis streams and ————— Censumer app+ Consumer app+ ‘ -
further store data eitheron_ ——— ANS SDK KL 53 Dynamo
Redshift / DynamoD8, 53 or DB

& 5.1



55 K Kinesis *« 87

5.1 8or [ AT Kinesis 156/l A 3N HFE R BR R &5 . fEmPEIR, A&
P MR IR AR BT FE RS, T RF S 2 e 12 3] Amazon Kinesis #it. 73—V 984
2248 Kinests it H B ECHE X b ATt — 240 ¥, JF HBE ] LA{$E H 41 Amazon
DynamoDB. Amazon Redshift. Amazon S3 5i{F {4l NoSQL Zd/s % [ AWS ik 55K AT
g A, AT LAEIE B 5 — 1> Kinesis ¥t 25

R AR 21110 Kinests 2804 &5 241 7E FH AT H Y

5.1.3 Kinesis BY4H%

AR KT8 2T Kinesis N FEF &N HAF . Amazon Kinesis & A7 fig it A% 4 4
PERIRE 11, BAEH R 5EREM) . 2T Kinesis [P SERf Z g AL BN AR Pl fe b, 05 &-Fh 1
A K AEEIEE QB PIMER . THBIR 1 f# Kinesis )& N HAA: -

1. #URIR

BV A LI = AR B 3 4 S I BT SE I Uy 18] BV FER 7 U N, il sk
H 25 P s s £t H & 11 Web i35 #5 Fir A& 1 204 -

2. =&

e R HE XN, XN AR BB IER A, AR dER AR
Kinesis it AREATIRE— D A7 . A2 3 1R REAR 28404 o i/ F & T FEEE I STt 75 A T B
UIA R B T 58 45 Kinesis It A7 HRIE 2 — 2 Q@ it = EdE, Rk id ki
FI| Kinesis ito A== 38 AI1E4 R AT d /D PR BE 2R S5 4, (H N DR AT ArT AR ZRERAS B 24 [
KA EHHIVERE . A28 10 3B H b P B 5 5 DL 4 7 AP 22 £ Kinesis HitH -
EVCR A = B E AL EC2 SEWIA & |, LAEAE ] Kinesis 248 10 3¢ I R 47 f 4 4 5 AN SIS
B EIR . A] LAk FE{E H AWS SDK &Y, Kinesis Producer Library < 28 B % /A H 1) API SRsL2H
PR

3. H&EHE

TH 52 N R PP 2 & R Al F Kinesis It HH &3 19 B € W HFERF - TH 288 N R

B — AR R B AR, T AR AR S L A A IR S5 /&, 514 DynamoDB

( https://aws.amazon.com/dynamodb/ ) . Redshift Chttps://aws.amazon.com/redshift/ ) . S3

(https://aws.amazon.com/s3/), B3 7] LUK HHE 22 3] EMR (544 MapReduce 1455 , https://
aws.amazon.com/elasticmapreduce/) LLiE— D AbH .
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4. AWS SDK

W E e fit ¥ s R THRA (SDK), HAPaE 5 H R &S APL, LMEH A
CATEIRA N FHFE R P 422 AWS ilR%s . SDK 24t | 57 #F Amazon S3. Amazon EC2,
DynamoDB. Kinesis A1 HAtFZ AWS R 5511 API. Br | API, AWS SDK it #H{CIg7R
BIAISCAY . Kinesis it AE =2 MIVH 238 AT LUE R AWS SDK A 4 JF 1. By 38 Kinesis API
H R, {HRIXLe APT H 2 6% HA Kinesis JitHe 28 sl fi FH AL 125 A ThRg . HAh e sk £
BERGHEARTIRe, BEAmTREBITITK, BEaizHiE W Kinesis A7~ # E (KPL) B
Kinesis 725 ) im e (KCL) IXAEM B 2 E R HH K

\11 i A~ 14 https://aws.amazon.com/tools/?nc1=f dr K EA x| SDK &% 4813
%, 477 7] http://docs.aws.amazon.com/kinesis/latest/ APIR eference/ Welcome html
VAR % I 533 Kinesis API 49 # % 13 8.,

9. KPL

KPL &2t AWS SDK H&[Egdk APL, & A AT LAE H B k9w 5 5 £di i
B #| Kinesis WitHACHS . EHidh KPL faifh 1A= MAHMEF A, RN RAI LA E
SEIUH I By ifb Kinesis it Y s Ar k& 5 O\, B7] PLE I 5 ik CloudWatchChttps://aws.amazon.
com/cloudwatch/) K@t — P n¥E. Br 1 iEZMFE L 2 Kinesis it F R ALALH], KPL i
FefE LA N IhRE.

Q  =H= AL FERE A T = 2 98 0] H Ty 98 4% Kinesis i L 835 a1 E LT,
A LA H B A0 AT e & 1 E=AAALH .
CoRAAC I FRME | SRR IE RGO P2 ME B AZ 170 iF) APL.
Ko ATULREGICR I A R/, PASEEE AT FH A 5 5 s A B 20%
REA: TS Yt KCL JoagE B RRALALH i R 1R & .
WE . PB SR bR TR A 25 W37 CloudWatch DA WG A& 7= 28 N FH RS 7 1o 1 g AN
AR

WA 2, ARK KPL 5 AWS SDK F2 {1 i b Kinesis API AHVRE . T ik
Kinesis API e fit [ & anfl @i . Eog 70 A AE AR BGC R Z R DhEg, 1M KPL {deflt 1 —
AT E IR IR E R E

U O 0O C

\Ai A & KPL ¢ # % 13 8., 15 A~ 9 http://docs.aws.amazon.com/kinesis/ latest/ dev/
development-producers-with-kpl. html.
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6. KCL

KCL J&ilid 4§ e W ik API CELGTE AWS SDK #1) SR M Kinesis it 71 FE &0 ifi 7T &
FimZ APL, $efft /SR se it i, 8T BAT 2907 SAUs AN A B AL . KCL W51
WP 2 A ST 5 B T AR TR S A 2 p AT 9T T A 2 A T
SEAMT AN R TIET M Kinesis 2N EC R ESGIFEH . KCL ¢4 H
Java 45, {HB#id I MultiLangDaemon $ [13 1 T X} HoAthgm L1 5 A0 o

ol A % KCL #91%4012 8., K A & vA B3t % #1452 649 135, 15 2 http://docs. aws.

amazon.com/kinesis/latest/dev/hildaging-consumers-with-kcl.html.

7. Kinesis i

Kinesis it /& ME R 50 B i EE AR 02— BEREMNBE—ANnl 9 A
BE = R SE BV E B R R4, 1 f# Kinesis it 13 THES B2, Kinesis i€ X | 4 32
Aff, TR @M A= O E8dE: ok BdEidsk. o XEMNFY5. T
K428 Kinesis it 1) P A 1X LE 2H -

(D 7 hH

1 F (shard) /& Amazon Kinesis 7t P A7 EME— PR iR &g 10 3% 2H . Kinesis it HH 21>
R, B R IR AN E AR E AL, BEANMIE SR AE R A B Kinesis YL A7 i 72 [F]
—mEI =" A H. B0 R B S B AN NERIEE 11, I H NR0E 9
A ZEH /2 Amazon Kinesis VS B, T 2/ M0 g o i 25, Koy 2%
AN REERERAT B0 . AN S A R X FERLE T -

Q X, SN0 BAEMEKREE SR HES 5 N5, mKIRTIVE

2 MB.
Q XTEN, 800 BANERKEEEZENY 1000 k5N, KRG VERD 1
MB (EFHE7 X5 .

TEZEE U, B Amazon Kinesis i€ X J 20 N3 Fr, RIE, SRR KA
e TEAD 100 1~ (20 N3 frx5) 3155, Hrh prfa RS RSN IS BERD 40 (20x2) MB,
XEWEFNFEFHARDWEME, MANEDT 400 KB. £ TE5ATH, Sh&EZA
20000 (1000x20) KGN, HPEERKGANERANEL R 1 MB.

T BEAEIIGAE Kinesis A B i € Yo A8 P ids 0 e R A, 75 Bk BB Ml
BEEEL S AL A P B0 AN I EL RN

O FRICEBE RN RigfFidx N 2KB.
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QB RN NS E: ERSCEERD AT 1000 X5 AAITEEEL.
HERATH S Y, E2OHENNIT . DN A B8R

number of shards = max(incoming write bandwidth in KB/1000,ocutgoing

read bandwidth in KB/2000)
X FG  A& F RN
2 = max((1000 * 2KB) /1000, (1000 * 2KB) /2000)

— H5E W Fr A el a4, i nl LA 3R 21 2 AN %7 v >R 12 BN 5N AH [R] 3L -

TR ST AR TR 0 oA I EEAR 5. 2 e AR DA 1 AT, 2
JEic sk X8, JFA -5 ML hrEdEA . TR, Bt idEic mENdrt.

(2) 7 [X 8

o3 X P E ) Unicode “FAFE, BENFARFE B AKKE RN 256 MR, B
AR C W 2R E 0 B o B0 o ANAT B S € 7 X R S A6 5 12 . 0 A AN B
1035 ) B B 2 i o $R e o X B NG Ay R 2 (Kinesis N BERED HIEIAS RN, WA
PR A B 5 3 DX SR B 5% e 3 <k . Amazon Kinesis FH] MDS5 #5031 eR #0CE 77 [X
CFRPER) ¥y 128 LiREEUE, REdt— 2R EdEid x50 v Rk, B354 M

Kinesis JiiFe3Cic kB, X7 X8RN A PLE], 858 10 Sk AF g AE 71 57 A P X Lo
PIEE 5 b
(3) o5

Fr 415 52 i Kinesis A F IR A IR B 10k 7 Bo I ME— 2 = - #H [H] o0 X
B 5 0 A — BN R NN, XRS5 SR ] S T ARk, P85l

EATTH, BHE T &P S HAE Kinesis i VBARZER P ER . F— N8,
RAAETE SR BT 7E B T B B L MR RV

52 A Kinesis 7k 5%

TEATH, B B — e m st By s, e = AR, 285K ZdE 74 3] Kinesis
. [FEF, 8555 F] Kinesis JH 7% & 22 IHFEATALEE>R B Kinesis it 7234 .
521 1718) AWS

1 FH Kinesis {5 — 5 /&5 1) Amazon Web Services (AWS). 1547 PL F & LL;
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1] AWS:
(1) §TJF https://aws.amazon.com FfG! 4 AWS K 7', 1] 5.2 Fros.
€« C' A £ https://aws.amazon.com | =
E Menu amazon English ~ My Account ~ Create an AWS Account
webservices |

K52

(2) %08 B b 3w i H R il B AT A

;‘ A £t eR , 55 9 https://www.youtube.com/watch?v=WviHsoz8yHk A
YouTube #1047 .

VAt R A 4 W v O O Y e N i B 56 E PIN 54

SE B A 5 B R4S U7 18] A FE AWS K P K L B AR 5 IR 45 1 P 44 AT

— B R Ih e B M AR, B ar AT e AWS K AL HE Kinesis £E R I FT A IR 55 -

AWS HRLeAR Sttt B, REANHEIRG], MAFSANERTH. #lun, &
H Ja shAd R sz 750 /N 2 AN B FH I

...,_;_#:1. A ARTEETTTHIRSG E %158, 152 https://aws.amazon.com/free/,

Kinesis AN & TRt &N — 4, LAl SARefE R, ALiFae H G2 N H R
YA FH . ] LLBAEE/NE 0.015 35701 %7 F SR T 46 46 B Kinesis ¥

-
ey _‘J
B,

A * Kinesis Z#49 £ % 12 &, 17 2~ 14 https://aws.amazon.com/kinesis/pricing/,

B WIAE CRT AU ] AWS, 4% 282 i 2R B BT & A 858 LS A Kinesis i«

522 BLEHAIMNE

EATT Y, B iFiefi ] Amazon Kinesis W75 1T A 202, WG BCE 75 Z 1 K
i IX Ul Py 70K 5 B 14T Kinesis J17H 9038 FAE =8 K .
AT LA D R BT A
(1) M http://www.oracle.com/technetwork/java/javase/install-linux-self-extracting-138783.

html %% 2% Oracle Java 7.
(2) 77T Linux £l & H#47 L dr 2 Bd & JAVA. HOME 1E Y48 5t
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export JAVA HOME = <Java %3 HXKMEKT>

(3) M http://www.eclipse.org/downloads/packages/eclipse-ide-java-ee-developers/lunasr2
%K Eclipse Luna Jffif# 547 . LA E4d % 121E 7y ECLIPSE HOME M348 f i) H XAl

(4) ¥TH Eclipse F-#% 1 http://docs.aws.amazon.com/AWSToolkitEclipse/latest/ Getting
StartedGuide/tke_setup install. html FT#2{i[1] AWS Toolkit for Eclipse % 2& 156 BT84k .

74 AWS T HAE)S, AIRET 2583 3l Eclipse SE491)

(5) B T2, M AWS [1] GitHub i [f] Chttps://github.com/awslabs/amazon-kinesis-client/
archive/v1.6.0.zip) % KCL.

(6) GitHub #2fft | MVN %% 1 (https://maven.apache.org/) . U1HFAFEIX LA,
1B A] LM https://drive. google.com/file/d/0B50LQERok6 YHdnlGbOdWLWZmMmc/view? usp=
sharing %80 2 BT WO & 1Y O 9 13— 3t i) S0

(7) FTHF Eclipse 45, G —A> Java Wi H, L 4AFR15% E N RealTimeAnalytics-
Kinesis.

(8) 7E Eclipse Wi H #, @ —44 A chapter.five €5 T Eclipse Tl H J& 14 & 1,
JFiE KCL FHiR &, Wik 5.3 Fik.

o Java EE - Eclipse = K
File Edit Refactor MNavigate Search
mild S EEIER _
. . type filter text Java Build Path M v -
o - : - (:::l - - 3 EE
» Res : :
(5 Project Explorer 52 = B Builders (% Source | L= Projects| = Libraries | % Order and Export = B
== | s Java Build Path JAR= and class folders on the build path: =
a = RealTimeAnalytics-Kinesis > Java Code st_b,rle s E amazon-kinesis-client-1.6.0-jar-with-dependencies,| Add JARs... gis not
4 [ grc > Java C-:u.mpller - B, AWS SDK for Java
> H (default package) > Java Editor - =8 JRE System Library [JavaSE-1.7] Add External JARs...
, B chapter.seven Javadoc Location

& 5.3 BIBF ek B 2 on 1 Eclipse T H R H 75 B AN, B & 4F L& g i Ais AT
Kinesis #it 485 .

(9) FZ K, %84 http://docs.aws.amazon.com/AWSToolkitEclipse/latest/GettingStartedGuide/
tke setup creds html &L 1)1 B T EAE IR0 AWS 17 [0 PR BC & Eclipse 5. X2
HEM Eclipse A< B &Rz 2 AWS B 75 FIWCHE -

il FERRTMARRLE. CHESIFE Kinesis it TAERIFRASL.
TR R T R H TR S A = 2 FH T R
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523 132 Kinesis it

FEAS TR 5 2] ) 2 Bl Kinesis WL &A1 7772
Kinesis ¥t A] LUIE I A [B] ) 7780 . — M2 AWS #8401 & T HA/ T 5 AL,
AP ERE S AWS, )51 T Fe i €72 Kinesis it
i AWS HI7 Frm s AT 2 8 a] LB Kinesis i :
(1) B3k AWS 124l & J-4% 2| https://console.aws.amazon.com/kinesis’home, 23t A
Kinesis Jitf) 301 .
(2) i Kinesis W F7~, 47 Create Stream (8127 &4, BE 2w E 5.4 fios
b re ], 7R IE JCMECE .

Amazon Kinesis  Create Stream

A stream is composed of multiple shards, 2ach of which provides a fixed unit of capacity. The total capacity of the stream is the sum of the
capacities of its shards. Each shard corresponds to 1 MB/s of write capacity and 2 MB/s of read capacity. See the Amazon Kinesis Developer
Guide for more information on estimating number of shards needed for your stream. Note that the cost of the stream is also a function of the
number of shards. To learn more about the stream, see the Amazon Kinesis Pricing Page

Stream Name* The Stream Mame identifies the stream and is usedto
access the data written to the stream

¢ Help me decide how many shards | need Use the shard calculator to estimate the number of shards

nezded for the stream

Mumber of Shards You can change the number of shards in the stream
without re-creating the stream

Yalues calculated based on the number of shards entered

above:
Read: Write:
Total Stream Capacity: - MB/s - MB/s

Max Transactions/second: -

* Required information
Cancel

K54

K] 5.4 FAE 7R 1 Kinesis ftBC B A, 752452 A P ECEL.

O AR (Stream Name) : IXZH 7€ IR A K. Bl J5 &1 G 1) A4 7 3 HH
WH AR SOX — 5 RIS FREE N StreamingService.

Q737 # (Number of Shards) : X2 HHEENNE, EHIEED HE. FEHH
VETEHE O s, RO E S AR 4 Dy i e B i o0 i BSUi 2 H . 8 AT LA
H.717 Help me decide how many shards I need (T Bt e 38 75 22 2 /D AN ) BEdz
AWS FEft—A> GUL, fEH A AT UG MER R/ K/ 5EE S, AWS
R E IO ) E 8.
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(3) —HZE T IrAECE, e PRGN Create (G1E) 24, Wk 54
IV

KIJER T WEAE ) LR E G 6N, 4538 7] LAFE Kinesis {7t 1) 2 a1 -5 2.

K] 5.5 7x T Kinesis S E B TUHE, KAl 1 Fra s BB 011 Kinesis i, 14
A LB AR, HEERNMBITEA o /At | (/581 in] DLYHFEA =&
et g, TR Mt gt Tt — 2 ot (1 AWS SDK Al @ g 3 i pr 75
RIBIRANT .

Amazon Kinesis  Stream List Kinesis Help
Create Stream
Filter: c
Stream Name “ Number of Shards Status
StreamingService 1 ACTIVE ¢
5.5

PAT LU B IR UUME ] AWS BT R TR AL EIEE Kinesis i
(1) ¥TJF Eclipse Tl H RealTimeAnalytics-Kinesis Jf-7Ff chapter.five kinesis.admin £+
G812 — 44 N ManageKinesisStreams java ] Java 25,

(2) %m%E ManageKinesisStreams java J16 L MRS ZS N Java J5H .

package chapter.five.kinesis.admin;

import com.amazonaws.auth.AWSCredentials;

import com.amazonaws.auth.profile.ProfileCredentialsProvider;
import com.amazonaws.services.kinesis.BRmazonKinesisClient;

import com.amazonaws.services.kinesis.model.*;

public class ManageKinesisStreams ({
private AmazonKinesisClient kClient;
/:k‘.-l.'
* Constructor which initialize the Kinesis Client for working with the
* Kinesls streams.
*/
public ManageKinesisStreams () {
//Initialize the AWSCredentials taken from the profile configured in

the Eclipse
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//replace "kinesisCred" with the profile configured in your Eclipse or

leave blank to sue default.

//Ensure that Access and Secret key are present 1in credentials file
//Default location of credentials file 1s $USER HOME/.aws/ credentials

AWSCredentials cred = new ProfileCredentialsProvider ("kinesisC red")

.getCredentials ()

System.out.println ("Access Key = "+ cred.getAWSAccessKeyId()):
System.out.println("Secret Key = " + cred.getAWSSecretKey());
kClient = new AmazonKinesisClient (cred) ;

}

/’:k*

* Create a Kinesis Stream with the given name and the shards.
* (@param streamName - Name of the Stream
* @param shards - Number of Shards for the given Stream
*/
public void createKinesisStream(String streamName, int shards) ({
System.out.println("Creating new Stream = '"+streamName+"',
with Shards = "+shards);
//Check and create stream only 1f does not exist.
1if (!'checkStreamExists (streamName)) {
//CreateStreamRequest for creating Kinesis Stream
CreateStreamRequest createStreamRequest = new CreateStreamRequest():
createStreamRequest.setStreamName (streamName) ;
createStreamRequest.setShardCount (shards);

kClient.createStream(createStreamRequest) ;

try {

//Sleep for 30 seconds so that stream is initialized and created

Thread.sleep (30000) ;

} catch (InterruptedException e) {
//No need to Print Anything
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/** * Checks and delete a given Kinesis Stream

* @param streamName
* — Name of the Stream
*/

public void deleteKinesisStream(String streamName) {

//Check and delete stream only if exists.
1f (checkStreamExists (streamName)) {

kClient.deleteStream(streamName) ;

System.out.println ("Deleted the Kinesis Stream = '" + streamName+ "'") ;
return;

}

System.out.println("Stream does not exists = " + streamName);

/’:k*

* Utility Method which checks whether a given Kinesis Stream Exists or Not

* (@param streamName - Name of the Stream

* @return - True 1n case Stream already exists else False

*/

public boolean checkStreamExists (String streamName) {

try {

//DescribeStreamRequest for Describing and checking the
//existence of given Kinesis Streams.
DescribeStreamRequest desc = new DescribeStreamRequest () ;

desc.setStreamName (streamName) ;

DescribeStreamResult result = kClient.describeStream(desc);

System.out.println ("Kinesis Stream '" +streamName+ "' already exists...");

System.out.println("Status of '"+ streamName + "' =

+ result.getStreambDescription() .getStreamStatus());

} catch (ResourceNotFoundException exception) {

System.out.println("Stream '"+streamName+"' does Not exists...
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Need to create One");

return false;

}

return true; }}

BT AR RS SR AL 1 T QU@ AU R TR i S AR R Ty . AR AR A A B 3 i v
PR IR T4 A RO SR R . IR AT L% main() )73 BLEER N B AR A H,
I8 LA AT A2/ Kinesis 1044 & 1715

Gl D RSH (LFRATHHOR IHDE ) R—AFHAIM. #H44 hitps//

docs.aws.amazon.com/kinesis/latest/dev/kinesis-using-sdk-java-resharding.html

TRAREH 4R 6iFmE L.

ROk, e E R AR AR AS I 2 2 Kinesis i, MG EETH 7 &, FILVHFE
> H Kinesis i H7H 2 .

524 £iE Kinesis 4 /=&

EARTH, KA Kinesis AWS API )& H e A= #E, H T AERMIEAEHE 2
Kinesis ¥t
1. T~HIEIEE

AVFZ o 2R AL v DLd ot W 28 3R, A= a] UG P T 2 —. e A
Z AP ELR /[t IR A — RS, B 2001 2% 2016 F FikFCIEFM (ER
NZEFH RS P ERE BIERRID . TG, H%EE 201548 A1 HE
2015 £ 8 H 31 H 1 MHME#HE——n0] LA https://data.cityofchicago.org/Public-Safety/
Crimes-2015/vwwp-7yr9 T #. 1A LA http://tinyurl.com/qgxjbej T it i€ J5 i Z 4L
R 2015 F 8 HIZINEHCIR s F i AE A H kb, #iZ2 301 LA<§ CRIME_DATA>
K& .

-
a—
B N

15 A http://tinyurl.com/onul54u VA ¥ RRACIE 38 R 09 LR .

2. I
AL Y F B RS A2 Bl Kinesis 45723, W VHFRIC SR BUE 4E 128 4 Kinesis Hit. £ F
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A R A B, AT Kinesis T HOROH, MU —Re TS B2 (bR
g

Gl EEFRAFHF Y, Kinesis 4 74T A RS EAN R § KA RS
I AR 0 2, it —F IR X2 Kinesis /A,

AT LR A R LAE ] AWS SDK 4244 (1) APT 61 Az 7 3 -
(1) 77t Eclipse Wi H RealTimeAnalytics-Kinesis Jf7E chapter.five kinesis producers
ARSI — A~ 44 9 AWSChicagoCrimesProducers.java 1] Java 25.
(2) 4w¥E AWSChicagoCrimesProducers.java JE LA RS

package chapter.five.kinesls.producers;

import java.io.*;

import java.nlio.ByteBuffer;

import java.util.ArrayList;

import com.amazonaws.auth.AWSCredentials;

import com.amazonaws.auth.profile.ProfileCredentialsProvider;
import com.amazonaws.services.kinesis.BAmazonKinesisClient;

import com.amazonaws.services.kinesis.model.*;
public class AWSChicagoCrimesProducers {
private AmazonKinesisClient kClient;

//Location of the file from where we need to read the data

private String filePath="ChicagoCrimes-Aug-2015.csv";

/":k'..l.'

* Constructor which initialize the Kinesis Client for working with the
* Kinesls streams.

*/

public AWSChicagoCrimesProducers () {

// Initialize the AWSCredentials taken from the profile configured in
// the Eclipse replace "kinesisCred" with the profile

//configured

in your Eclipse or leave blank to use default.
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// Ensure that Access and Secret key are present in credentials file

// Default location of credentials file 1s $USER HOME/.aws/ credentials

AWSCredentials cred = new ProfileCredentialsProvider ("kinesisCr ed")
.getCredentials () ;

kClient = new AmazonKinesisClient (cred) ;

}

/:k*
* Read Each record of the input file and Submit each record to Amazon
Kineslis Streams.
* @param streamName - Name of the Stream.
*/
public void readSingleRecordAndSubmit (String streamName) {
String data = "";
try (BufferedReader br = new BufferedReader (
new FileReader (new File(filePath)))) {
//Skipping first line as i1t has headers;
br.readlLine () ;
//Read Complete file - Line by Line
while ((data = br.readLine()) != null) {
//Create Record Request
PutRecordRequest putRecordRequest = new PutRecordRequest():;
putRecordRequest.setStreamName (streamName) ;
putRecordRequest.setData (ByteBuffer.wrap((data. getBytes()))):
//Data would be partitioned by the IUCR Codes, which 1s 5 column
in the record
String IUCRcode = (data.split("™,")) [4];
putRecordRequest.setPartitionKey (IUCRcode) ;
//Finally Submit the records with Kinesis Client Object
System.out.println("Submitting Record = "+data);
kClient.putRecord (putRecordRequest) ;
//Sleep for half a second before we read and submit next record.
Thread.sleep (500);
}
} catch (Exception e) {

//Print exceptions, 1in case any
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e.printStackTrace();

}

/’:k*

* Read Data line by line by Submit to Kinesis Streams in the Batches.
* @param streamName - Name of Stream

* @param batchSize - Batch Size

*/

public void readAndSubmitBatch (String streamName, int batchSize) ({

String data = "";
try (BufferedReader br = new BufferedReader (
new FileReader (new File(filePath)))) {

//Skipping first line as i1t has headers;

br.readlLine () ;

//Counter to keep track of size of Batch

int counter = 0;

//Collection which will contain the batch of records
ArrayList<PutRecordsRequestEntry> recordRequestEntryList = new
ArrayList<PutRecordsRequestEntry> () ;
while ((data = br.readLine()) !'= null) {

//Read Data and Create Object of PutRecordsRequestEntry
PutRecordsRequestEntry entry = new PutRecordsRequestEntry();

entry.setData (ByteBuffer.wrap((data.getBytes())))

//Data would be partitioned by the IUCR Codes, which 1s 5 column
in the record

String IUCRcode = (data.split(","™)) [4]:

entry.setPartitionKey (IUCRcode) ;

//BAdd the record the Collection

recordRequestEntryList.add (entry);

//Increment the Counter

counter++;
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//Submit Records 1n case Batch size 1s reached.

1if (counter == batchSize) {

PutRecordsRequest putRecordsRequest = new PutRecordsRequest():;
putRecordsRequest.setRecords (recordRequestEntryList) ;
putRecordsRequest.setStreamName (streamName) ;

//Finally Submit the records with Kinesis Client Object

System.out.println ("Submitting Records = "+recordRequestEntryList.

size());

kClient.putRecords (putRecordsRequest) ;

//Reset the collection and Counter/Batch
recordRequestEntryList = new ArrayList<PutRecordsRequest Entry>();

counter = 0;

//Sleep for half a second before processing another batch

Thread.sleep (500);

}

} catch (Exception e) {
//Print all exceptions

e.printStackTrace () ;

}

X EBAREEE X1 — AMiE BRECHT N 7. AERIE RS, G187 —1N 3 AWS [1)i%
%, PRJ5 14 H readSingleRecord AndSubmit()5k read AndSubmitBatch() A /772 2 — RIS U
RATEHE 2 Kinesis ¥t WA 720 X A AE T AT # 247 e USR5 , (0 )5 F Je e Dk s
P G AN A2 2l 21 Kinesis Vit. AT PAZHEACHS o ()73 Bk #EL % AWSChicagoCrimes A4
P AR

\a:- A %A T3 Kinesis & = #4) AWS API 49 ¥ 212 %, 5 4- http://docs.
aws.amazon.com/Kinesis/latest/dev/developing-producers-with-sdk html.
b, SR T AEEREF . MHOLEHTE, EReHFE Kinesis A4 773 AT A,
FFPE ) — e Bk
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525 ¢€li Kinesis fiiHEZ

EAT, Kl A Kinesis AWS API )4 H & U 2%, LATHAER B Kinests it B
B HWRAERHFEHE L, (R VH 0% 2 R R4 1 5 B R ) S R 2 A0 AR IR R L 4l
PATUL R B, il AWS SDK #2445 (1) APT 6177 7 3 -
(1) T Eclipse il H RealTimeAnalytics-Kinesis, 7 chapter.five kinesis.consumers
AL NIT—AN 4~ AWSChicagoCrimesConsumers.java ] Java 2. 1% 2% & 51 AWS
API KIHFEM 7B K B Kinesis J I, R )5 EH B4 H I 2 0GR 1T NI A Al E ik
(2) AWSChicagoCrimesConsumers java [15¢ 5A0HS A] LS5 A3 (AR s 5] —
%k, AT LU https://drive.google.com/folderview ?id= 0B50LQERok6 YHUINQJjFXWXF6
WWc&usp= sharing | %k
AWS APT i fit 1 Mt S R A R, DR b o R 0% 1 #0581 Kinesis it JF
Kinesis it ' H2 B FEELHE -
\21 A & B T4 Kinesis 4 v %49 AWS API 49 # %13 &, 1549 http://docs.

aws.amazon.com/kinesis/latest/dev/developing-consumers-with-sdk.html.

52.6 FEHIEIFEILFEER

TEARTH, B iRiaqT Kinesis 45 =3 H1 Kinesis 7H 77 & P s W a — RI2 %
AT LA R B IRR IS AT A A B
(1) T Eclipse Wi H RealTimeAnalytics-Kinesis % il FH T iz 417 ¥ 9% & 1Y
MainRunConsumers._java « iz 17 £/ 2 ) MainRunProducersjava # > X % 3C /4 3
chapter.five kinesis £ .
(2) ¥ F i A ChS s i 2] MainRunConsumers.java H:

package chapter.five.kinesis;

import chapter.five.kinesis.admin.ManageKinesisStreams;

import chapter.five.kinesis.consumers.¥*;
public class MalnRunConsumers {

//This Stream will be used by the producers/consumers using AWS SDK
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public static String streamNameAWS = "AWSStreamingService";
public static void main(String[] args) {

//Using AWS Native API's
AWSChicagoCrimesConsumers consumers = new AWSChicagoCrimesConsumers () ;

consumers.consumeAndAlert (streamNameAWS) ;

//Enable only when you want to Delete the streams
ManageKinesisStreams streams = new ManageKinesisStreams () ;
//streams.deleteKinesisStream (streamNameAWS) ;

//streams.deleteKinesisStream (streamName) ;

b}
(3) F TS5 n 2] MainRunProducers java H:

package chapter.five.kinesis;

import chapter.five.kinesis.admin.ManageKinesisStreams;

import chapter.five.kinesis.producers.*;

public class MalnRunProducers {

//This Stream will be used by the producers/consumers using AWS SDK

public static String streamNameAWS = "AWSStreamingService";

public static void main(String[] args) {
ManageKinesisStreams streams = new ManageKinesisStreams () ;
streams.createKinesisStream (streamNameAWS, 1);

//Using AWS Native API's

AWSChicagoCrimesProducers producers = new

AWSChicagoCrimesProducers () ;

//Read and Submit record by record

/ /producers.readSingleRecordAndSubmit (streamName) ;
//Submit the records in Batches of 10
producers.readAndSubmitBatch (streamNameAWS, 10);
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//Enable only when you want to Delete the streams

//streams.deleteKinesisStream (streamNameAWS) ;

b}

(4) M Eclipse ', #4T MainRunProducers_java, f7E%f & FERHEHEE, K
LT’ 5.6 Frox.

Access Key = AKIAIUXS255DIZS6GO4A
Secret Key = hdmXqNg+HSqHz2gB/CnuX@Thx/IRBNzSHTWgnPKE
Creating new Stream = 'AWSStreamingService', with Shards = 1

Stream 'AWSStreamingService' does Not exists...Need to create One
Access Key = AKIAIUXS255DIZ56G04A

Secret Key = hdquNq+HSqH;EngCnuKBThxfIREN SHTWqnPkE
Submitting Records = 18

Submitting Records = 1@
Submitting Records = 1@
Submitting Records = 10
Submitting Records = 18

& 5.6

(5) #TFK, M Eclipse #4147 MainRunConsumers.java. — HIZ{TIH &, HE
FVEFRBHGBEVNOE R, R HdsREES S B, R B 5.7 s

Data = 10217131,HY4083974,088/30/2015 @9:30:00 PM,038XX S UNION AVE,@620,BURGLARY,UNLAWFUL ENTRY,RESIDENCE-GARAGE,false,false,
Partition Key = 1328

Sequence Number = 495548923886522757255925648893232204302882709259083167490

Data = 18217163,HY484826,08/38/2815 ©9:30:00 PM,061XX N WINTHROP AVE,1320,CRIMINAL DAMAGE,TO VEHICLE,RESIDENCE-GARAGE,false)

Partition Key = 1385
Sequence Number = 49554892388652275725592564809324429356107885555877873666

Data = 18218049,HY484369,088/30/2015 @9:30:00 PM,045XX 5 WOOD 5T7,1305,CRIMINAL DAMAGE,CRIMIMAL DEFACEMENT,RESIDENCE,false,fal]
Partition Key = 3760

Sequence Number = 495548923886522757255925648893256382819275808184252579842
Data = 18217866,HY483883,88/368/2015 ©9:29:00 PM,057XX W MADISON 5T,376@,INTERFERENCE WITH PUBLIC OFFICER,OBSTRUCTING SERVICH

K 5.7

b A] LLeSd i P AR, KT T B A7 /£ RDBMS B NoSQL H, DMit—2 H T
PATIRE Ao 2404 AT S Ab 3 Bt ik i vl 7 e ZRA I, A7 EPR T RE(E IR &K
00 EIRARE ARG B R B AR A RHIE, BPMIA Kinesis A4 Dynamo

%, 47T VA1l ManageKinesisStreams.deleteKinesisStream() 7 7% M| IR A #o
Dynamo &,

Kinesis A=/~ F1VH 92 & A LA A KPL Chttp://docs.aws.amazon.com/kinesis/latest/
dev/developing-producers-with-kpl.html) A1 KCL Chttp://docs.aws.amazon.com/kinesis/latest/
dev/developing-consumers-with-kclLhtml) . X %6752 5 2% API, ‘EAI7ENEAIH AWS API
ML Rt B, XA B TINR BRI &, A BT IT & (g E 1Y

Ly A
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X Bk 7 KPL A1 KCL JF R A # FIH & WL, A A HH e
IEEEERARHANLE. 2% chapter.five kinesis.prducers KPLChicagoCrimesProducers.java
H1 chapter.five kinesis.consumers. KCLChicagoCrimesConsumers.java it [ 4= 7= 35 FIVH 5%

ESENIE

\‘; KPL %% SLF4] ( http://www.slf4j.org/ ) ##= Commons IO ( https://commons.
apache.org/proper/commons-io/ ) #94&#ix % . *T KCL, &% %] Amazon
Kinesis Client 1.6.0 ( https://github.com/awslabs/amazon-kinesis-client ), &7
28 W3k, X2 E 5T vAAM https://drive.google. com/open?1d=0B50LQERO0k6
YHTWsSdETUaHVDNUO F #.

EAT 1, G T —> Kinesis it 55, FE 5247 € XA I Z AR AR iC s s
[ s ¥H 92 VR FE X 05k, FF7E Kinesis Yt W E0 H IV € JU TR 10 S AR Rl 41

53 K & ) 4

EARZESH, 111817 Kinesis H T AbHESEH EIETHARI B . [ AWS API #R% 1
Kinesis {4 =4 FMH 4 1 K. Ba, B2 a0 KPL F KCL 285 514001 API LA
FeATHRE], AR NAIE Kinesis 4 7234 FH 278 2 IFELEN L) .

£ F—®=H, HiTi18 Apache Spark, ‘EiHIE G| A —FiH T-Ftb b BRI SIS 240 AL 2 1)
AEEl, AT R S R
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AT — VAR P 24 !

RZ AR B 9 R B H bR e F5 Z 0 SR A AL Bk B A [F R IE 24, 0 CRM,
17 R sl S5 B SR R s N, DAFE BRI ML 55 dH SR . NIRRT T, 2
Fo MER REENZWT &SRR AR Pust 23 20 - v BR s =

AT B PRER 4T !

AR T 5. Chttps://en.wikipedia.org/wiki/Distributed  computing) B¢ 17115 /AL FE 1)
1 XONIE AR ) G 5E HAnae 2] 1 45 25 Em e o An =0t S B A A1 e i 52 11
ZAT R E AR B SE, X LT AT RE R | 2 0 EGCEE 1. T IR T S
HAZ B IF%5 J1se 3L R H bw

a3 A TS ) 5 11451 F- 22—t /& Apache Hadoop Chttps://hadoop.apache.org/), H
7E 7741 A 2R BT map/reduce (BRI /RZ) ) IR 9] AFEZE.

BRI ARG S EH AL, b SLA (IRSZEZVMUI4ES ) ANk, {ENkA]
e 2 LN/ o AARMESIN TR SLA 4% (ZAPECE) 1YL Bz i SE i 2 ab #
WZER, XFRERE Tk,

XA R, Ae 2o m At FE 5. RIRER 13 Wl Apache
Storm Chttps://storm.apache.org/) XFE) RS, A BT 2 Ao S a2 52 24 b
TR, RmiXt HRE— R _EAT L 2 75K

A IR B AT TR AE FH A [F B SORSR AL HE A [R5, & AT KHE .

BT E A w7 ok 2 Horh s B A B R 3K, XA T ZHlZ Apache
Spark !

T AR —2P [ fif Apache Spark [ H & T fHe .

ARERGR D DL R, XN A B T3 1% Spark HYEEARZEN . A -

Q  Spark #EiA
Spark [ 4254
g A NP E (RDD)

Ui 5HAT 5 — > Spark F£/F

Iy Ny
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6.1 Spark #Eiz

EARTH, FIRVE N &P REAE 1) AR 2L 2 — /) Spark. MteAh, KT8
Spark 2% F ) Re A AR AN [A] 37 5 ob i ol A%

Spark J& 75—~ H AR # R 1) 0 A 2UHESR 7 418 75 — S WiCAS ) Hadoop ?

S E Wy 2] Spark 22 LY DR, AIXBEAE LA 0 LA . T AR PR
WHF Y, BAEZ BT E5G 1 Af AL A 52 i Zs Ab 22

6.1.1 Ht=HEEAIE

b B A AL HE 2 E X — RV AT BOFAT AT B PLSE AL [E) B AR I RE . K
ZRAGOLT, ZEETAER ABIHATHY, WA NL . LRI NS -t i Ab
A, Hhdg MRIIACN AT B, JLERERTLUASL GB #1JL TB/PB. iXL{E Lt
W BB R —H T L EPAT, AT R B R B R 19 A

HEALEE ) 5 — MFIE R AT A AN SLA. XFIFAEMREHHEA SLA. HRb
A SLA, H@fbab B BNV S5-I 18] LLANAAT, Wb st A Kk B AL 7/ R G R T
fEfifar. #a)ifi, HEARMERER Lo — M E O, XA E DR AR E
FIFELTEH N, l4n 9:00 PM F) 5:00 AM HIAETAER By, Jf HER P fit b FId FR 78 1%
FSF 1] i 10 38 i e 2 R 576 ko

T VA AL E LA B

Q  HESWr/ i ZmE WYz —, EXBENHERHSEEY (H/E/
) WAEF-A7# £ Hadoop / HDFS H . it —20 7 #frix &k H & S0 DR 733 Lk
KPI (REVERIEIHIGE S ) , XA LAHF B ook N RE e 1) B R AT
(https://en.wikipedia.org/wiki/Log analysis) -

Q  WEgE . X2 AN W, ARG b b F b v A RO H S/
DA E o =2 AR AS - P00 Ar] i) SR AT 4B . X AP 4P &5 SR Wi s, Wit
RENGICAR IF 44 i B, U AT DA BE A2 8 1) 5% 48

O PUBRRBEA: X2 IR/ DRI & R B H B Z —. R AL 75 EAE
AFAn] 2R I ik e 2 A Al 38 K S s . XA N2 AR (AT 8 LAAS [R] A 20/
ik Wtk, RFRAERBA R, &JE IR, FEh AL BRI AT fe il
HRWER (R/AD) , WA N NERIE K
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Q EN M BT RESATIEE D A 2 — AN S AR ], ol 35 2 d
T EARYE I AR S EAN . XA FER M BE, RORTE—
B[R] N ELAT P i AE T 3 EROIAT R O, 8% B TR A /207 55 M BURFEUR
LR
FACLIF] FEAG AN R A2
LR FHBIE S A AR B e LR IE SR AR TAER 7 a0, FA
BT R TR EBEBAARI AR K. WiEe, Edpra AT EAFS B4k DA
L RN B 2R MO R 1) 77 ST A 2 B R IR IR
XEEFFAEFHIH I, CEO/ CTO /4BNb R Z - KARME X L [0 il . 4 N AfEd 2%
A SEH Spark Ve ?
Spark [1JSEIRA T B, 1] HLTAET G 20 T $kiik -
O KREdE: FdEEAEMREKR (TB/PB) , B MEE I R 08 IR R i 151X L 44
f,  H IR AR R RAR .
Q AU EE: ANRE LR PR — 91, W Z A O T A B, X
FERT AR 2470 s/ A AL BR A AN [RI 70 ok 35 0 s 3L [/ H A . BRI,
BL— /A LR R A m ATk m) T fE MR I AE 28 Chttps://en. wikipedia.org/wiki/
Scalability)
O SLA: R4 SLA ZORWAL, (HAMRLEAERE SLA. Fra LA B RE el i B AL A
& SLA MR, WmREAEME], A SEE R T A A%,
Q i ST RERE, XA ER . MEELIRS KA, AN
VRS GO AR AERENZ R R, XA — BRI, BN IZAET
MR iy b 7 Gk A B Eo A R FH B335, 1A & Mk 52K (https://en.wikipedia.org
/wik1/Fault tolerance) -
A TE A FH A9 AN Bk dik 2 DA Blise 22 B AR ) 8t /v THREAC FRAE NV Bl i S i) B B2 . B ) 1E
FISZ %1
XHFARE T, FE—NEN G PR, StEae. B8 0Am 288 K
SCHL . RTEPRHR IR T2 B Spark a3 Bl g okix Lo gk,  BA RO A X FEAEH Spark
A H AR FY), ABAERCZ AT, ot | g — T 92y 2fs A3

6.1.2 SKERTEIEALE

S I B AL R G e T BE S AU TH AR R LRI AR MR A5 R (P EERD) 1
R4

==
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K (RT) RGWAEF AT LN (NRT) RS, o MEEH I FEN S5 R AL
RIS\ THEIR . RT 50 NRT ARG (2140 4 f 325 B i b s 0 10 R
TTE IR, GRRAGANE], AT REX 7 98 & RS = A ARRE ], BEIR LG OL T, Al RE
FEE R ECR AV G R . XEERGAA R SLA, JF HAEEME G T ERA BEE X
SLA. LR/ RT 8 NRT H1 1)) LA 7RG

Q P (ToT) = &=L, IoT Y MHRAAEAS [F] X 4% Blohs {1 B 26 b 25 2035
AR R R, AR )5 SRR EE R % Z (A [ 2C B B, A AEIR % LIPS
WA R, IR R R R TE %, I Rk S B e 52
e UAMESZ RIS EUAT S (https://en.wikipedia.org/wiki/Internet of Things) -

Q LA RS KAk —, WRETTUALEIHAN Y I
Wy SE 3 P Bk 5% . X AT RERFE R S fiidE. TR, RS, ATAE A
Chttps://en.wikipedia.org/wiki/Electronic trading platform) .

Q  7EZ KA. X2 R AP PR EUR AT NRT ST sLe], RS A H 7 RIS $2 4o
TEOE. RAEE. KFG . 80K BRIRSE S M 481 Sk 5% AE 5508 8 4
Chttps://en.wikipedia.org/ wiki / Electronic publishing) -

Q Ak IXSAEESREEE. O HTRIACFEALZS A R B . SR EBGE 24 RS e T
PA 8 AR B RAS 75 DDA e A 7 R0 e el AT R P 1) 7 i

Q  ELIFARARS: WM RAT N, AR5 SE R EAT B B R SR TE i AR AR
Gt AT B SREE 2 —

ALK AN A 25
AT ok R )0 o ZEAE BV g B Ak 25 7, XN RT B NRT RG5|A | — 28 #
R e Bk A

O 4% SLA: RT 8( NRT R4 T Z AR aRZ R0 N B SR FER AL BR A . 70 b
AT DAR Tal B, 9 anAE il B P 4k B — Lo fiUE RS B Al LU B R e,
U P e A SR A

QO MEFEPPKE: NRT RGN 2050 K, antk— ke 1a] A E A A i Pk & i
ANERF AN R GEE R N (] B SLA P2 R, 48R AN N 12 0 Bl 1
SRR AE AN R .

Q Ay JEYE: NRT REtTHEL AR Y R, LMER G- S 5, mjo
A e B T 5, BT 2 AWK E 7R oK

QA 2RATT: AR MFEAFRE CiERD BRI RS E € 2 A 5AM LE
IR, M7ENRT #GH MR KA. Bk, 8 1 s/ MEEIR 308 FH ik
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RN, — VI FERNEELAAE R NAF LI T B RAEAR I ] 50, NRT
RGUERA W 1 N A7 R I FEA b FR A
Q 70 B NRT RS0 55— RBE SR R 2 UL 20 7 sUIH #E A AL B, DA
(ELE — AN IEFE R IR AT AR ] @A 2= 52 Ry FoAh i F2 52 (I SLA.
A TE 1 AN Bk bk 2 CAFRAZ, AR AL —FE, Veih/Z88 RT 8¢ NRT RGEA 2 B4 (i
B, Wit E R, BRONETY B K RT / NRT £ %0 72 E KB EniR ok &R 5.
IMPEC & T i 1 b 3N Se iy 2 s kb B &2 20, T im4ksEnidt, &% Spark B K
BAIE, AR —F Spark AT ATEUR .

6.1.3 —uhz\ R =K Apache Spark

FEASTT HUR 8 Spark 124 77 i 2 £ 4k A 3 75 SK AR ZE G f i 5 Hi , el Al BLZ
AL FEEL NRT.

Apache Hadoop (https://hadoop.apache.org/) 5 Storm Chttps://storm.apache.org/) ZFHE
ST st gm Kb AL PR ECSE I R 48, AT H IR B Fk R 3% P9 A 5 St ) 2 A2 V0 2R A
Ao ZEAUH/IT RN T BRI FASF AR R &5 —FiH T-30& £ Hadoop 1XHFHHEZLE
AL EE, B —FH T K H Apache Storm iX FEHEZE ] RT 8¢ NRT £ 4.

X 1&gt B S 24 AR B T T & ) R S T 252, AH N i RE B AR ML 1 7
K, XEEF KA ENZ A R R B I s, I HLEE DL R SRR AR SN At )
PR L E . ME— R X AE Tl B R GBI 2ds &, A E H G IN A EiR . it &
AR EESE TR, B 2 1 H Fr 2 BERT A FH Atk Ak 3R 2 A0 3tk w20 40 4 T v X 40 ]
(] i AT LAASE FH S B J A B OR S AR 22 254 AR B . an SR A0 B et TSRS BIERS, E
TTH) 2 IR 3 — 015 2|38 5k

X AR ZEA T/ N D1 B 5 B A e, I I B — R SRR i 2 AN SIS R
REER K o

i e KB, Wil s .

Apache Spark se{EA T —AHEZN—3b B 7 &1, ST ik2 6 i 2t
e AL FR Bl ST AR ER ) BT A A8

Apache Spark f 52 NN KEAH A 43088 AMPLab 7F 2009 S H A1) —AN0iH , 7E)5
KRN Apache AL TH , H&&T 2014 4 2 H KA P —NTHZkIiH . Spark 72—
WA EF G, BESCRAIATE, S i SEr 2 a2 .

Xt Apache Hadoop (MapReduce) Al Apache Storm K i+ i Spark [1¥]—2E4EE, W13 6.1
FITo
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< 6.1
i Apache Spark Apache Hadoop Apache Storm
PN A7 R ] B 43 A7 XA
s | e BHRRIDES | e doop At
sl A A B 2 AN S0 e N AF
171 . R 5
gl Tachyon (http://tachyon-
project.org/)
e B (/bbb EE D, SE
FH 51 I b 2R, AR A B | ks SR CREANH B EA R AL #E)
T
DN H T R 4G s 11
HULSEI GRS, IF BAE Storm S FH 5 h4h, XY
- RAAEMTIRETIEM N, & | AT S L4 AR | S50 — ) H Bt
KRIFNTEESNHT | £H21EIEK g, AXBELZHAMEE, 1F
JE R B, B RR O B 2[5 http:/tinyur]. com/o4ex430
RS
Y i & X Thrift £2 17, Ge8% FH AL
_ Java. Scala. Python 1R | Java 55 I LA E RS 3R Fh
e (http://tnyurl. com/oocmyac )
fEf 4 i FH i b A A i FH w4 18 HH 7 Mk A A
o e, RO S el
(=g i Ak #2451 #6 mT DA AE | GE T Ak 2 A 451 O 3E FH F I S b 24 H 41
FEAMHEZE
Spark & —Nif FH M EERE T
BHEZR, n] DAEMST B0 | Apache Hadoop £ F CMIHEE | Storm A F CIFEE A, A
G5 M, Al DA &P HADAE | BB, AReFIEfEHAN A | 5830 & EAE T HoAh 7 A £
23 (41 YARN 8% Mesos) | | E#ITEAMELE | FEHEAESE
s
s | HHadoon 10 . B | A0 DS A | 0000 DO A

PafE NAFA S AT /S

EE S

‘;‘IH}’ & E *
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B Apache Spark Apache Hadoop Apache Storm
PO, AL A TAEA N Storm AT AR 7341 AT )
VAR D
s FHEAFR TR, WRE | BB T A B, {Hal LA$ FH Memcached
] IR ER i 5 Redis ZEHEZE
SCAF U0 Scala fll Python 1X
%ﬁﬁ cazTJ‘E‘ Y 01111_ (X > £F Java, [A] 1 MapReduce .
G | HERIhEeTEE S, AR o | MRS
\ BRI I
] A4S
St 2 O HE ZE A2 I AT A
B2t 0 map . reduce . oo PR
_ , P1E, {H Trident (§ & 3
= flatmap. group. sort. union. | AHE{EEE map Al reduce 2 #h _ -
_ _ _ . Storm) A ] HATIERE. E
AE intersection . aggregation [P A T e R N o
: o E ﬁgﬂgfﬁ%{t <]1Ttpff
Cartesian %% WLIR1E
tinyurl.com/02z5w5j )
St e — SRR R R
BEBEATEL APT 05 SO e AL 1 T
o - ’ s 1T10EN
APLE. | W%, DA RBIE | SRS APL R RV £ e |
- Core Soark | FF44 /i bR Chttp:/tinyurl. com/02z5w5j)
. ’ BRTE Storm |
#114n Streaming. GraphX %
Apache Had L 58 K
8 5ot 5 B4R (8 A ﬂpj‘; ; ma_,'f’z f ; g‘m Storm 0.10+3 3% T A7 4% A
AN N L A <
7V | TE S Sk Chttp:/ti 1. kA 15 EZ%  Chttp://t1 1.
REt S gl fip/timyue Kerberos fl LDAP #4750 FISCBURLS Chitp:/ftinyur
com/q9aro45 ) com/nwlxsxy )

B UE A AL

TER2 T RITES ¥ 1118 Spark 119 _FRThaEg, (H o AT H I EL 8N 1% 2 LAEEf# Spark /& —
ANt T Hadoop 1 Storm T A5 THREMIHELE, A] LLITF-sCif s AL EE VS &, 3 B EIEHE ] LA
PEHEELACEERE /1. BUFHIES o eIt T gRAE eS|, AT LN Tt AL B iz T 52
IF s Ab 38, AT R Ak % 75 Eak H .

FRAE PLAE C i % Apache Spark & T —{CHEZE.

Wik, ©rEAN—u R R
T4k 2] 16 —2L Apache Spark ) SE R H ) .

6.1.4

{A] Bf oz
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j {51

S

X - e B S sl it AL FE ) B A

TEARTT T8 R B Apache Spark 1 734 21 S AE 22 117 25 Ff FH 151
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Apache Spark {EN—ANl H VAR RAEZET AR, EH T &G £
ST, EA LTSI AT B — i, S VAT LA TR, (R
AR

/&2 Apache Spark TAERUR ARG, IXLEFH N E o2 — P ER IR,

J

fLALFE . Spark s&— /N EW &S K 2 B A F F B a0 HAE R HAEZE . WnHE
SINT BT A B AN EE R Ak B I e R 45 A BE 5 1R 47 b oK B Apache Spark SEEW T
il

AR AbEERCEAE A E A PRI, A SLA JUANM . X HE S
BANF R AR, S5R T ZAERD/ Z RIS (A N SE %k oAb BRI A R0 T SR Bld
T SB[ B AL FE . Spark Streaming Chttp: //spark.apache.org/docs/latest/streaming-
programming-guide html) /& —PMHEILFZ 0> Spark HEZLHF A MY, AT LAH 58
DL B a0 ToT AEL R A S5 S I BiRefr SEI Y B, 52 AT LR Spark A1
Spark Streaming SEILH J LA Y041

W24 {298 (https://en.wikipedia.org/wiki/Data mining) J& iF & AHLEH
P — AT TIN50 3, T B N BT R L8k b 1 B =, 3 SR IE. 02k,
HEAF S 2 PP BRI LA 5 > AR SEE . Spark Ytk 13 2 1P T %
MLIib: MLIib Chttp://spark.apache.org/docs/latest/mllib-guide html ) & i i #% L
Spark HEZLHF A& 1), Hpdeft /S Fplds s S Sk o AmsCseil. Spark HLas %
> PER] LA A S I 00 & e &4 HARR% P al g« HERE 5| A 45 0 b
XL REH N AR -

BTG IS TSR R i oy — AN Tl i, H: B R A [A] S A4 Ta] 1) 5%
Fo ZEME TR ATARIE, HAp I GUE SER AR 5, 42 X SR 2 [A] ) 2%
Fo BUETHRXS TR0 Tl ot 5 b B i AN W R e B IR A, XS
Bl 6L & 4 s 25 . 2B B, AT I RE R it 2 K 55 . Spark IR T HE
[R5 e SEI JT SR

GraphX: GraphX (http://spark.apache.org/docs/latest/graphx-programming-guide html)
A FHORAS TR 25 s 2 S B i AT i AN S5k 4k, FF R i BT 47 755
PRSI 2L U VIA ARSI

R H A B FErh, BTN S8, JF B AR 22 B
AT R T T A . 4 B AR PO B, XA A7 i BT L O S
G T HE . TR AT 5 4 ) R RO B8 BRI 2 B 8] R SR 5 3K e KR A B3 EL
W or A I PAT T B m BB AT . Spark R T AIANYTRE Spark SQL
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(http://spark.apache. org/docs/latest/sql-programming-guide html) , HA7B)+17H1
S B S R AL AR R, IF B §R At 7 T B A VRIAE B CEE 40 B 1 23 A 5
entiGlE-

Spark IEAWT & JE, JH &35 J1EZ Ly Spark HEZE b RS2 114 Fe/
VAERT LAE ] Spark Je HL4™ R ok S AL 5 . fE3 T RIE T, i E 2k
Spark ZAEHE ]2 & .

B TRHRN T i# Spark J AR, RIGEIE LR, ERIHRE RS
Pl &

6.2 Spark 4422

AT TELH 18 Spark SRR RE5H), 0 THS Spark 50 &/, €
I iE it A% > Spark HEZEHF K1 .

Spark Z—NMEHFEGIE, HUIEET ERAZ B HES TAE RS T
Z, s 2 AT E R A R el AR SR AL b 88 & o) .

AT L IERRAR A A 18] 2 i/ 20 B BEAME MY AR A o X e [a] 558 5 B 2 A7
TENAEA B iR DU SRR 55, (R D9 D EEE I Rl AN e B = 1 AP O 85 . b fe A4
BT R R R AN AT 252 1 .

Apache Spark FJEIEANMUTEMHE ol F B, B8, sSPEre oA N8 A2, 1 H
FRAE 1 AT SRR oA N B N A AR

NEEIIX— A, gINTE—HNLE GERD o K0 a 8L E%, mrb
R m R AR AE W AR LA 2E3R o IZXASHT A R B RO e A N SE (RDD).

R#EE X, RDD sz — AR (R0 XRES, AE—H o X Z R Al LUE T
s L.

HEW R EIE S Spark e AT NAFERIE, (BRI &t ] A B8 T Wik B A .

£ F— TN EZH 7 % RDD, 4820018 Spark FUZHAFFIZEM) .

621 SHREY

Spark it | — e XRG4 Z 480, Hp g i) E A S A&, JF BAEH
E X RIFWIEZ) 55T B A E S/
P 6.1 Frzns& Spark 1.5.1 JL L & FpLHAF 2 ) B B3R K
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Spark Extensions

Streaming SQL GraphX MLIib R

Spark Core Libraries

Resource Manager
[Yarn/ Mesos/ Standalone)

Data storage Layer
|S3/Filesystem/ HDFS)

Physical Machines

Node Node Node Node

K 6.1

TSR ZE R H A1 A B R -

4

J

YA (Physica/Machines) : iX—ER/R7EH AT Spark {5l #4723 2l 40,
BL/ R o IX T R [FACER T AERE L UL CPU. fAfif as MBI A7 R ORI B A5
A7t = (Data Storage Layer) : X — =32t H T4 25088 M FF AA7 i X IR AT
K2R 2| Spark 1M/ HFEF I APL. R EEF WA 2 ULAEGIEHE, Spark T
TEZ WA X — 2 M35 A7 s LA 2dE . Spark & AT 9 & 19 ge A% AL
KR A R Gt RAFEHE ) RDD X E A A TR, B AT DURE
FF AAFEAEVE UNASHL SO AR 2 40, HDFS 2L Aih 1% 4 HBase . Cassandra. MongoDB .
S3 F1 Elasticsearch < 2% NoSQL %4k 2 1) 25 Ff A A7 fitg X 38 H
PR FEES (Resource Manager) : Spark 122841 % i Spark HEZE L2 FLAH OGN
HEFWH F. Sparck MR LA HEBHET I, #Hln YARN
Chttp://tinyurl.com/pcymnnf) 1 Mesos Chttp://mesos.apache.org/) KANE P imfE
Wb FBCATRE I B CPU AN AF- 5 R B B35 . B HE 8% R SR I Tl SR s 4R 7Y
3 BEAVRE O] FH B2 1 APL.
Spark #%:0»J% (Spark Core Libraries) : Spark 1%/ JE %/~ Spark %051 %, 71
AT Spark 1RV, B2 T WAF 0 AT SIS AL FR ) APT R SR &A1 N FH A
MHE S B H AT
Spark §" Ji€//% (Spark Extensions/ Libraries) : It/ZECER LY i Spark #%.0» API
DSz R AN TR R8T A R FLA HE S/ APT /6 . B4, Spark SQL #lif —ANIXFE
P RE, AT F T RN RS s B 1) 5 A ) AN A2 B0 #r
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S RS 73 ——2& T Storm.  Spark £ AR 1) 52 B

BT AT 2K, POz a9 el 1R Spark SEII SR )Z . T R a &,
GnAR T, AT DUARE ZORIEAT ek &

Spark " J&/JE & SR MGIMANFF RN ) 2 R R 2 —, AT IR EE XE. T
HYREERTEE, VEAHTT I8 Spark ¥/, AT H I H & XN R AL

6.2.2

Spark ¥ R&/[E

EATT R, CRERF R ] H AR A 2% Fb Spark 477 Ji&/ 2 1 %
PLR /& Spark 1.5.1 $2 i 19 /2 .

J

Spark Streaming: Spark Streaming {E N4 f#, &> Spark API J %[, X
FE XS SER AR LA T AT 4E . S EA SR AL EE . Spark Streaming U VF
Mi# U1 Katka, Flume. Kinesis B¢ TCP E#:5 5 Mok IE 52 B . — B
B, AT DAGE R i mi it R AN S R AR R 1 8 A ok —
AACER . d e AL PR ) EE T DAEIS B S R gE . B EANE SRR . bR L,
Spark Streaming i H - SEHL Spark XF 5 I HIAL % 5 > AR AR A OG5
ZA5 K., 162 http://spark.apache.org/docs/latest/streaming-programming-guide.
html.

Spark MLIlib: Spark MLIib J& 73— M2 | AT L& 7 2] FI%A #7040 20 ) 9
&, HHbr 2 AL a8 I FE vl 9 e M 5 T H . Spark MLLib 2 | H ¥
R B REBFESFR LG 7 FA M. AREZELR, S5
http://spark.apache.org/docs/latest/mllib-guide. html.

Spark GraphX: Spark GraphX $&fit API K6 2wy A3 &A1 i A3 B hn J& 14 1) e
F 2, e SR A IS AT, AT A T8 W PageRank A= fij i+ HUX LL & TE
FAEWE G msLil. E2ZMRER, 1= http://spark.apache.org/docs/
latest/graphx-programming-guide html.

Spark SQL: Spark SQL #2345 fa 4 Zdfs i) A AL 3, JFA T LSS Rk A itk
TR IA X R AW AT Chttp://en.wikipedia.org/wiki/SQL) , &4 T R A
DataFrames HJmZtdh %, BIHABapa s o mABFEES. EZ2HREER,
15 Z= i) http://spark.apache.org/docs/latest/sql-programming-guide html.

SparkR: R (https://en.wikipedia.org/wiki/R programming language) J&—FH] T
Giit it EAPATHLES 5 S MES HIRAT RIS 5, 2800 R G S KT 2 LR,
XL EHELAN A T TB 2k PB s K& AT . R HREAL TG & S APl s 1 Y
£7 1% . O~ 1 se il R BRI PR 4, Spark I 1 — N84 2 ——SparkR . SparkR
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PRAE T — AN R B AR SR B R 1) Spark 4347 s AT 5128, iX o VF A AL R
Shell 1IZ1T FIMBEEIE 7M. HZHIFIAGE, 124 http://spark.apache.org/docs/
latest/sparkr.html.

A AT 7 i) Spark ¥ J&/FE#R 2 bniHE Spark RATHUII—H#7. — HZ3EMACE
Spark 5652, AT LAIFUGAE Y e A T APL.

b 7 H MY R, Spark idHefit |l AL X A AEE AR AR AP AL . IX LR AN
batrdE Spark 73 &R —iE & AT, {HATLAM http://spark-packages.org/#8 22 F1 T %K. Spark
IRt THTS5&FEIEE . FHE TR, S0 EE. Pl 5% R
HAth Spark PN &4 R% 1 PE/ A .

IR Spark HZEEE M PATER, AN T8 HAD Spark H 14

6.2.3 Spark Byt L5 H9F0 AP

FEARTTH, K5 E 1118 Spark fUAS FERI B B 45 1, 8K DT 1RO ELAT AP, ZEA2) A
H RN R&E B ENTH T8 Spark H & B € XN HIEF

Spark & H] Scala C(http://www.scala-lang.org/) 4i5 1], (HEN | S HE/EM, £
Java fll Python H ¥t | &34 APL,

\[;_ AT EmEARN, i RAf4 Scala fo Java API, %F-F Python API, Al P ¥ VA
%% https://spark.apache.org/docs/1.5.1/api/python/index. html.

= 2% Spark A E 3 LT BN .

O Spark ¥ fE: FFEV RMTA API #HEAH RGP . a0, Spark
Streaming [ FT 4 API £l 357F org.apache.spark.streaming * &+, FF HAH[A 1],
g E T H Ay . Spark MLlib——org.apache.spark.mllib.*, Spark SQL——
org.apcahe.spark.sql.*. Spark GraphX——org.apache.spark.graphx.*.

\:, A k¥ %158, 1550 http://tinyurl.com/q2wgar8 (i€ ] T Scala API) #»
http://tinyurl.com/nc4qu5l (3£ F] -F Java API).

O Spark Core: Spark Core s& Spark %0y, $244E | A NFEALH /f——SparkContext
A1 SparkConfig. iX AN o1 R MRk EE il ) Spark 1ENEEL Spark FEH19" &
fi . Context A1 Config A& Fik &, 82 s/ D ENTIAE &2 AR HE ) ZE R B
o HRIEE X, Context s&MNHFEFHIAN L AL, HHEEAERAEZE A 19 25 52 U5/
BRI VTR, 1 Config & W HACE, AT & XN .
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S RS 73 ——2& T Storm.  Spark $52 AR 1) S B A

T THI 4k 2275] 12 Spark Core 23 H 1) Scala API A5 4015 .

4

J

org.apache.spark: X Z&FTfi Spark API FJ2:Alid, B 7E4ERE LA/ "/

Spark 1EMV )T RE

org.apache spark SparkContext: X &{E{] Spark 15 \b/ N HFEF H 15— N iE 4],

7E X T SparkContext, R )5 —20 & XAEVEN/ N R it i B & Xl %%

%5 . SparkContext 17 [a] AT {n] A] e A8 Z2 4 FH B¢ FH (1] Spark PR ELIA I £, IX L PR

BE PP Spark FEBE. $EASAEMSE, HEXIPTA Spark 7 15| H #P H

SparkContext f&fit. &4~ TVM H g — SparkContext, #15 E61) 2 —ANH 11

JVM, NI #5245 1E A1) SparkContext. SparkContext s& AR AR ], XEWKRE T

ANELE JE B Ja HE AT B el el fiB 0L

org.apache.spark.rdd RDD.scala: iX /& Spark )5 — N EEZHM, RoREIELER 77

A, HACT A IELERE I THAT I & F#a1E . SparkContext A | - F1 bR

HORM HDFS SAHI SO R GEEk Scala SEAINHEEE,  Ha I —1 RDD KT

TN 8. BRE AR A EE S AP HR1E . RDD I&TE org.apache.spark. rdd. * £ H

E X T e TS, s E/{E X i) PairRDDFunctions, {41H] Hadoop 74130

41 SequenceFileRDDFunctions, {#H] RDD XUF5 ¥ ] DoubleRDDFunctions. 15

R Rt —22 1% RDD.

org.apache.spark.annotation: X B 7 7F Spark APT H 4t FH 133 8¢ . X /& PN 1 Spark

B, BWHEIT K H € X Spark 1EMVEF AN EAE oL A 8 AR . el e LY

=ANEEERWT.

» DeveloperAPI: P #ric A DeveloperAPI [ APL /i L& R/~ il i, =
WRAE P RT L E By R AAMB BN DI e« IX L8777 ] fEAE Spark [ F — k%
R AR B T B R A A 4 B S

>  Experimental: FTf #5ric N Experimental [¥] bR £/ API #5 A4 Spark 1E=0UCRH
REMNERFERAF I N TR GEE F— IR E B ERRA 3 5 2
19117 38

>  AlphaComponent: /57F H1 Spark #t Xl BR 2 API #5109 AlphaComponent.
XL TR T A=A, AT DR T — R B Bl B A A g B
I B3

org.apache.spark.broadcast: X & 5 B EZ B 2 —, & N R &5 EH H %€ X Spark

TEMVH B . Bt 1 H T1E Spark 1EMV 2 8] 35 HiAF & 1) API. — HAR

A E ), BT R R . PR AT B A — IR T
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%, TREHORAE A L], PLSE S Spark 1B MV ) EREARMERE, FFE HAS N
.

Spark FEALPI A AR 2SR 1)) & ——HittpBroadcast 1 TorrentBroadcast SZHA .
HttpBroadcast | &I HTTP Jilx 55 #% A Spark SKzNAE 7 SR UKL R & . AEIXFf
PL R, AR AR KSR P AR Big AT ) HTTP kS5 453K, JFdt— 3217
S EPAT A R B LU T BRIV [ . TorrentBroadcast | 4 (072 ) &Y
PO 4E H g CRVE #ds . U7 R EdRPIEE —MEKR, HHTE A SRk
B, WARRAAIRA, N MIRAT E5 BCER B FE A DA T 20 3R R
TorrentBroadcast | 4% L.{£ T BitTorrent JE ¥ LA I, FFAf R IXBIFE P A & 3RS
EARE M FIE 0. Spark bt [ R nds, A TAE, Adigft s
AJ7E Spark 1BV 2 [AIFE =2 1 A] B F AR i, (H A7 7E — LLfR il . 7T LAZ2% https://spark.
apache.org/docs/1.5.1/ap1/scala/index html#org.apache.spark. Accumulator.

O orgapache.spark.io: 2t | &M R GE R SEHL, AT AAESAFAESONE . B
#itRic N Developer API, A& N mal ULy e e fit 5 SR H & L. ER
VBT, iRt =MsLP——=LZ4. LZF A Snappy.

O org.apache.spark.scheduler: {2 | &M AR, XA B TR, ERER
MEM, X THMIEFHAE (DAG) % 2% Chttp://en.wikipedia.org/wiki/
Directed_acyclic_graph) . Spark DAG /527 € )X M P B =, Hf, &
PREERED RDD W58 OAMTEE NP Beitifan i, 285115 DAG, DAG #it— 23248
FI|Ji$JZ ) org.apache spark.scheduler. TaskSchedulerAPI, iX/~ API 7E£E8f FHUAT .

O org.apache.spark.storage: #ff | H T-Z5 M1k B A R 2 FF AL74# £ RDD H%{
#H) APL, I ORFEXTECE 1 ER B3 10 R 2 e A7 e N A, BB AT
s 504 45 il 35 B 2 B 57 AL E A X8

O  org.apache.spark.util: F F7F Spark API 2 [a] #4710 H sR 207 2 AR 25, i,
‘B E X | MutablePair, HA] PLH K& X Scala 1] Tuple2, [XJll;& MutablePair 7&
A] BEHTIP], 1 Scala [1] Tuple2 A~J&. org.apache.spark.util £ B4k N A7 A &)
AT R B -

TR Spark ATHELRY, K1 HAh Spark 4HA4:

6.24 Spark FHITRE —F T TIEEUE

Spark MAMRAS ESZEL T 45 58 AU BAE 7 A NN A TR AT - 72 6.2.3 ik | Spark
R R A5 E, MRt K FEEZAN:, BN H TECE Spark 28, [FRCREH T2
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AZFNHIAT Spark 1E VL.

PLR 2 5 B Spark 2ERF IR AE Spark 1MV ¥ J 1) sy 2 A .

O  Spark IKENFEF: XEX S iRFET, EE X J SparkContext. 7€ XA EMLHY
PR 555 /00 B AR A A AT BN 1 5 & SparkContext. ‘B34 722 B SEREE L 2%
FE R E U Lt — 2B PAT 1R

O SRR HEE/ R E A Spark L. SRR AT A B & ) R G 7 F
Spark {EMV. B4k, ©PhAMEREREERE P HVE/SETT &, RS HAT HHUKSIFE P AE
TAET 50 (BFRN Spark T AR ) I8 mIfENL, HZ&REHE/mH TAET iz
1T S AE ML RS

O Spark TAEFH/HAT#H : TAE# SEhRIAT Spark IRB)FE 7 32 28 )Ml 55 % §5 . Spark
TEERMBRT, HHEHEHESNSDECS Spark IKBHAE P LATRAT I A I
{EMb .

& 6.2 {78 T Spark IS AFMEE-TA/EZ K.

Allocate the resources and instructs
workers to execute the jobs, tracks the
submitted jobs and report back the

status of jobs. keeps track of live/ dead
nodes Spark Worker/ Executors
| -

—— Submit the code (JAR files) and configure dependencies to executors for further executon—l

Tasks Tasks Tasks

Cluster/ Executes the jobs and
SPARK Driver Request for Resource return back the results | Spark Worker/ Executors
(Spark Content, — worker nodes/ executors —»  Manager g
job details) in the cluster or Tasks| |Tasks| [Tasks
Spark Master

Executes the jobs and
return back the results

I—P

Spark Worker/ Executors

Tasks Tasks Tasks

—— Submit the code (JAR files) and configure dependencies to executors for further EKECUtiDnJ

K 6.2

K] 6.2 1A B Spark 2EREPTIE S 1 5 AP LA, AH TR 24t 47 513 AT Spark 1k

SR A AR EE, (X E FE IR/ R E M, FOEE X 1 &
R G250 logs FH P #2228 IR

Spark Jii FHIFPEfE 1 R 3G MERIEPE TR YR E H4s . A2 Spark 1.5.1 fitA, LLR & Spark
SR T Y P AR B A
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O Apache Mesos: Apache Mesos Chttp://mesos.apache.org/) /& — MEREELES, 7]
PAAE 73 At 2N FH S e BOHE 28 2 [a] $ 43k s 25 i B b i AL 22 . e el DAE B 8 K
Fity & Fiz41T Hadoop. MPI. Hypertable. Spark FIHAiAEZE . Apache Mesos
A1 Spark b Z VIR (HEANTFEAMIED o FAFLERETHF] 2009 4, =5 Mesos
C&%s, A 1 0] LAE Mesos b & IAEVEAEZE I T8, T2 | Spark 1)
A

A %7 Amazon Mesos L& 4T Spark #E 69 & %42 .8, 74  http://spark.

apache.org/docs/latest/ running-on-mesos.html,

O Hadoop YARN: Hadoop 2.0 Chttp://tinyurl.com/Isk4uat) tHFr N YARN, J&Z2F
) — AN AN . EAE N — AN B BT SAESE, D157 4 BOA S BT A
6] A B FFE e BT 7 1 %505 . Hadoop YARN 5| A [ Bl &5 B 2s (RMD)
TREHS (NMD MMNHER RS S (AM) IXEEESFiR RS, el
MoTE AR SR, BT RN N HFER . YARN &AM HIER T AN
RO TR I /far, EATATELE YARN SEHT b SC /PR ER FF 5 2 Bk T
HEE XY HFEF . Spark HEZESEHL T YARN AL, FE4E4E 7 7£ YARN
AT Spark M HFEFF IR IEYE. Spark MW FHFE AT LAFE YARN H LU P FHAS[H]
R AT
>  YARN 75 s fEMARICUT, Spark WENFERFER T im it 5l (A T4
AAENEHITHEANL) BT, YARN M AHFEFF F ARG 2AH T M YARN iFK
GHlE. Prfa HEM RSG5 (println) #ATEIER —=mH] & F, H TR,

>  YARN £ERS0: fEILEESUR, Spark IRENFEFAE YARN W2 L2
WNHERIE1T, ZEFE R LY YARN it —2E#, P imn] CAAESEAE N H
PR JE LRV E T . IWAE, Spark XENFEFTE YARN 468 AT, MAHRERFH
/ARG (println) 5 A YARN B4 1 HE X, A ZSEHT
H2 4 Spark 1EMLIHLAS Lo

A %7 YARN LE#AT Spark mF #2589 % %12 8., 5 404 http://spark.
apache.org/docs/latest/running-on-yarn.html,

O Standalone mode (J3Z4E50) : Core Spark 173 &AL & | QML /04 :UHT%E
FRAERE AT A 1) APL, AT SR 5 =7 PR B R G &R .
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O Local mode (AHIREAD « AHEE AN G ATRE . EAHE LT, Spark
VeV ] DATE A HUATL 3% L PAT A T BEALMFr IR ER B E, HFHfEIE local [N]
{3 URL, Hr N 2&H4ATRENEE.
RATKG IR SHL X AL I PATE R, B2 /T, Jeif N TF—7, T fi# Spark [ i H2
a2 —— 3t A X dE S (RDD).

6.3 Mo XNEKIESE (RDD)

FEATH, Bitie5 RDD MHRIZER . Sidl. S im B Zal s, ok B it
1 Spark M1H RDDs 23 1 &1 APT /eRi 0w FH S35 s

Hadoop A1 MapReduce S5HEZLH ) 72 W T -7 M0 A B AL . Z05E ], XL
PEZE Y A B AL F G T — Mo ve s, RN (AR FT) 2
o SR, IXUEHEZEHASEA —LLfRE], i, Hadoop ANid FH T 75 EakAREHE A £#E 1) 0] @ E
n),  ROATE H R B L 48 7 2 SR ok F RO w5 e AR AT 5

X EdEGIN T —AN17Es0 RDD, HA 528 Hadoop R4t MIFTAS#E, #10,
SrAn AR eSS, (HSEh R AR RIFE N A TP IR SR i a7 A XN A7 2
SOSLi

RDD & X1 T

RDD 2 Spark fEZL [ #Z 0o 4. VEN— NI S, 82 i1 32 BN R 2240 sa Rl o
IR, B Storm H 15 LS I i o A FH O E AT B T

RDD 47 704 s A HE e 1 A r] AR E AR W AFR IR . RDD 2 — MR E 4K
PEAFAEA AR Z, RN AEIRRIA O ThEE, 2D R S5 T 8 T S A7
KL 2R -RDD ¢33t — 24 F UL S I 20 B 112 B8 0% 58 &6 A0 Bl 25040 S5 2% A 2R 20 ) B0 &6 4 o

NTH 421516 RDD 1) & EZ R

1. &%

BEEAZE— TS, CAE R W Hadoop- B8/{E A7 1 S5 25 o A S0 B R Gt sl
XL 22 40 0 FH 2 B A S R SE IR S . EAMERFE R SN s B BRI 4Ed [ —
BFERZ AR, sE g ERmEESE LR AEFEHRHE, HLRIENLE/ A L
N [A) — g . XA R dE T A TR 0 R e, (H R AR [RIHLHI T 2 25 S 7Y
TAEMEEGE T WA RGE £ TR, FAE e EAERMZE R KR,
Horg B {IR T FEALYT [ NAFHE R, HK, eN1SBURERIAF T4 .
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RDD {1 F AR AR IUA (03k A, I ELCL 2 7EA7 hA Beh AR AL SO 4R
AR,

RDD 31N T — A T H R, JFH0 T3 TS BB B 0. I, RDD
g ST SO SR (R 8 T L, R BRI T B (RO SR 1
(BB ML ).

5L A R IR 0L, (£ FE T4y X B R 0L, RDD A 265
015 5 AL XY A4 BRSSP M I P 2R U S0 B, it
SATH, 5 RAE SN AR, TR 5 A 5 S A SAE T B T S A
ATHRIALE, TR AR R AL

2. TFfi&

RDD 1) ZE44) /B T R 777 sl S8 A i 7 X s . RDD (RAF1E RGN A7
R AT H T4 RDD A7 i fE iR B30 5 48 I #1E. Spark S H A% L8 AHEL
FRINTe it APT SRACFRLE B 7E AR M SO/ R 40 A1 HDFS R 10EdE, A HoAth i i A5 4
(X N1 U MongoDB. DataStax. Elasticsearch Z54MHAFfif 248 H 1) RDD $F2 ik id 24 1) AL
API.
LAR 72 — 28R B 147 f# RDD R %L
O saveAsTextFile (path) : ¥ RDD FycEm S ARSI 255, HDFS. At
SR T W 2% DR B s H B SR A

O saveAsSequenceFile (path) : X} RDD 1t & AE N Hadoop JT41 A5 ANAHE
AP &A% HDFS., HAth RS Blia 20 1) W 28 Ik sh a5 . X A] LAAE SEEL Hadoop Y
Al 5 FHi s /E X /) RDD A H .

O saveAsObjectFile (path) : ¥ H Java P SIMLALHIPE 2CE 21 0 & B N4 7E B2,
SR J5 AT LLAE ] SparkContext.objectFile (path) %% .

Y _‘J

G %] YA 7~ % http://spark.apache.org/docs/latest/api/scala/index. html#org.apache.
spark. rdd RDD ( Scala #x A& ) 2k http://spark apache.org/docs/latest/api/scala/
index html # org.apache spark.api.java.JavaRDD (Java pk ), VA3REXA < RDD
oIy APL 4 £ %135 K.

3. HAM

RDD H HIFFATEWEF N RDD 12247, #] Ll i FH{<RDD> .persist(StorageLevel) 5k
<RDD> .cache()>k5E. BRIAEI T, RDD FEAFMEENAEH (BRIAH cache(), 1HE
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WL AE R A B AR AN RGP FF A TE, X2 H persist() 2R Z f2 FLZ (1) StorageLevel 25K
E AT HE i 17 C https://spark.apache.org/docs/latest/api/scala/index html#org.apache.spark.
storage.StorageLevel$) .

StorageLevel 2573 F% &y DeveloperApi(), AJ DLl it fE R IZ ML A A E X

S Y

S
AT B A 2 ISR A AP AZ B oo T 5. &7 RDD LA persist()
i, AN RO A CER R 7 X A HAFEE N A, FF B AE T 2R 2 1 Al s &
bt — B E e R RIX WA AR K FE 2 H .

4. fhi

ek (shuffling) /& Spark Wi 7 — AN EEM S . BESE 8] & mEdE, PUE
EANA 7 X Z [ T AR . X R— MU A FERIEAE, FNEW &LL T iES):

O FEPATRE AT SR

a Sl rIX.

Q R EF ORI ER 7 X

{Et org.apache.spark.rdd. RDD #/1 org.apache.spark.rdd. PairRDDFunctions H g X | —4&
HRRERE, EIWIIR e E . X LR L

0 RDD.repartition(), X4 55175 X 15 s LA 1 IA 2 4L .

O RDD.coalesce(), XA Zcds 4 8 0 X BN R 25 € 70 (X .

Q  Frf BAByKey 45 R #AE(BRTTFEERTESN) , 4911401 PairRDDFunctions.reducebyKey()

gl groupByKey.

QO 5 iEfEEEE, 11 PairRDDFunctions.join()&% PairRDDFunctions.cogroup()# 1 .

ek — MU A EEVE, BROVEW iR VO 2R AN 1/0, {HA —
e & AT DL AR A ge i . AR RIS K IEZ [ https:/spark.apache.org/
docs/latest/configuration. html#shuffle-behavior, 1XLeZ %] H 04 Ve FR A4 -

\21 # % https://www.cs.berkeley.edu/~matei/papers/2012/nsdi spark.pdf, VA 3% I
RDD &4 £ % 13 &..

6.4 %5 IMASTE —/ Spark £2 5

FEATT, 228/ B 18 Java F1 Scala 47’5 55— Spark £+
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6.4.1 REHFXK

Spark SRR FAELEAEAE &, AT LAERE e FAEAE b, 1S4 v Ak 554 i 56
Zo. A UE = Bl N 35R 2 Spark 7 . VS R — I EC B albriE, (HE A LI TE
TCAS FE /56 T/ R 55 s R gl B 8] LAE 3 P oRIA 21| Spark [EK, AT AIHAT A1
e fIE Y] Spark 75l .

d RAM: 8GB.

Q CPU: MUY,

O #ifE: SATA H#ds, HZEHEY 300~500 GB, #%i#Jy 15k RPM.

QO #{EAR%: Spark ¥ F1 Linux (4447 Ubuntu, HP-UX. RHEL %) A1 Windows

P16 . @Ud FH Ubuntu SR 355E AT 72561 .

Spark #%/0» UL Scala Zw’5, {HE$eft | ZFA[FE S I & API, {41 Scala. Java Al
Python, VM & A 2 n] LLiz 4wt T 5 o AR B 22 5| FH mT Re 2R 4 Bl F 4m e 15 5
GHErANE], EATRE — L% WL E- i & Spark S£8f, SR )52 H T 1 & Spark fEMVATES
R E BT -

£ F—79, ¥ T H Scala 4m’5 /#0147 Spark {EMVAITE Ubuntu #:1E R4 _EAH A JTava
Pt BT 23R P BR

6.42 HEAEAHHRLE

TEARTT R R0 8 22 B A A B il (1 2 A 2B 3R, XA Bl T IT oM 3hAT Spark TAE.
1. Spark
A AT AT P ERR %4 Spark:
(1) M http://d3kbcqad9mib13.cloudfront.net/spark-1.5.1-bin-hadoop2.4.tgz | %k Spark
4 B 3
(2) TEARH S R4 FEIdE—N 90 H ok spark-1.5.1, F¥ Spark J& 469 A fift & 4a

Bk H sk
(3) 7F Linux Shell F3H47LL T4 L SPARK HOME ¥ & A48 &

export SPARK HOME=<Path of Spark install Dir>

(4) IE SPARK HOME Hz%, MizZEL T’ 6.3 fis.
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sumit@localhost § 1s -ltr

drwxr-xr-x 2 ec2-user ec2-user 4096 Sep 24 06:12 11ib
ec2-user ec2-user 4096 sep 24 06:12 ec?
drwxr-xr-x ec2-user eclz-user 4096 sep 24 06:12 conf
drwxr-xr-x ec2-user ec2-user 4096 Sep 24 06:12 bin

sumit@localhost §

drwxr-xr-x

total 1060
drwxr-xr-x 2 ec2-user ec2-user 4096 sep 24 06:12 sbin
-rw-r--r-- 1 ec2-user ec2-user 120 Sep 24 06:12 RELEASE
drwxr-xr-x 3 ec2-user ec2-user 4096 sSep 24 06:12 R
drwxr-xr-x 6 ec2-user ec2-user 4096 sep 24 06:12 python
-rw-r--r-- 1 ec2-user ec2-user 22559 Sep 24 06:12 NOTICE
drwxr-xr-x 3 ec2-user ec2-user 4096 Sep 24 06:12 examples
drwxr-xr-x 3 ec2-user ec2-user 4096 Sep 24 06:12 data
-rw-r--r-- 1 ec2-user ec2-user 960539 Sep 24 06:12 CHANGES.TXT
-rw-r--r-- 1 ec2-user ec2-user 3593 Sep 24 06:12 README.md
-rw-r--r-- 1 ec2-user ec2-user 50972 Sep 24 06:12 LICENSE

2

3

2

2

K 6.3

2. Java
A AT B 2B BRI 22 3% Java:
(1) M http://www.oracle.com/technetwork/java/javase/install-linux-self-extracting-138783.
html T %% 3% Oracle Java 7.
(2) 7E Linux Shell FHATLLF a4, ¥ JAVA HOME ¥ & 3548 & .

export JAVA HOME=<Path of Java install Dir>

3. Scala

A AT A P BROR %2 % Scala:
(1) M http://downloads. typesafe.com/scala/2.10.5/scala-2.10.5.tgz? ga=1.7758962.
1104547853.1428884173 %K Scala 2.10.5 J1: 4 £ 3 1}
(2) TEAMN A RS FEIE— 81 H 3 Scala 2.10.5, 3744 Scala K 4a 3 AR K 4q
B H sx
(3) 7f Linux Shell F#47LL R 74, ¥ SCALA_HOME ¥ & W48 &, 345 Scala
PP AN B R G4 &S PATH H.
export SCALA HOME=<Path of Scala install Dir>
export PATH = $PATH:$SCAL5_HOME/bin

(4) PATINE 6.4 Frnidn4, LAH{R Scala iz {TH] 1 Scala 4mifasr]l FH, AN
2.10.x,

sumit@local ! scala —version
Scala code runner version 2,105 —— Copyright 2002-2013, LAMP/EPFL
sumit@local : scalac —version

Scala compiler version 2,10,% —— Copyright 2002-2013. LAMP/EPFL
sumit@local : |}

K 6.4
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Gl Spark 1.5.1 4% Scala #9 2.10.5 gk, EHAERMEA 5 AR MA, A
B S, v A 4G R IR B i S BGE AT R

4. Eclipse

Al AT LT 2 35K %2 3¢ Eclipse:
(1) R#EELFECE, M http://www.eclipse.org/downloads/packages/eclipse-ide-java-ee-

developers/lunasr2 % Eclipse Luna (4.4), W& 6.5 Fs.

Q) Eclipse IDE for Java EE Developers

Download Links

Windows 32-bit
Windows 64-bit
Mac 05 X (Cocoa) 32-bit
Mac OS X (Cocoa) 64-bit
Linux 32-bit
Linux e4-bit

Package Description

Tools for Java developers creating Java EE and Web applications, including a Java IDE, tools

for Java EE, JPA, JSF, Mylyn, EGit and others.

This package includes:
¢ Data Tools Platform
* Eclipse Git Team Provider
Downloal 118,989

* Eclipse Java Development Tools .
Times

* Eclipse Java EE Developer Tools
» Checksums..

¢ |avaScript Development Tools

Kl 6.5
(2) {E Eclipse H'% 4% Scala [1] IDE, PAMEFE Eclipse (http:/scala-ide.org/download/

current.html) %5 Fl%% 1% Scala {ChL .
IMAEC A TE R | 223G Wik M, 4R22fid B Spark ZE#f.

6.4.3 H.HE Spark ££%

BCE Spark SEFENIEE — 202 i e iE i R E H A4S . 7E Spark BT —— 2%
TAEAAMEER 71518 T Yarn. Mesos #l1 Standalone 25 Ff 55 i B # 25 . Standalone /& /T & 5%
I TR E S, BN REfRI . PR A T B 22 28 H A 2H 1 5 A

Ak, % NPT Spark 7~ fllC B Standalone TEYFEFEZS, 4% Yarn Al Mesos [1] 5
2155, EZ Spark AT —F & - TAEE B 7 N 2R

PAT LA T B BRRAT R Spark i3k 1| SO 5 B s 1 R

(1) 8 Spark FEHEME — 2B ET A, EREEMTEK RGN, 11T
Linux Shell J#417 LA g4

$SPARK HOME/sbin/start-master.sh
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(2) biddr ¥ ash F95 5, B R 7 —> Ul, It Spark UI Y5 #% Spark ZE#EH 1)
T EMEN, ZEERET R A http://<host>:8080/, H:H, <host>/ZizAT F 17 AT EALIT
(3) FTHTAET AL, EBHAT Spark /ENV. 7E[F]— Linux Shell 34T PL T4

$SPARK HOME/bin/spark-class org.apache.spark.deploy.worker.Worker
<Spark-Master> &

(4) 1F B4, K<Spark-Master>##t & Spark URL, ‘& {Z/~{E Spark UI I
i, LT Spark FTTR5FIN. BT ARAE)S 6550 Spark TAESEFE, 1Z1H 0 HURAE
Spark UT H JZ i) S ELH K
K 6.6 115wl B BT R 1 Spark UL H =/NAF R E 7, HPHeft T LA MER .
Q TAE#HAE (workers) : ik TAEWRHIEITIRAL, Bz n 2 iEshid 2171k,
R IZFF E TAE T AT RIS AR IR IR A PPIRS A TR H A .
Q iz17MH (Running Applications) : Z/nfEREH AT EEHATHIN HIET, J1ig
XN H HERRERAES
Q SERNH (Completed Applications) : 51247 N HIIDhaeH R o FfE— 1 X HI7E T
X BB 22 58 Al

spaf-ﬁz .., Spark Master atgpark://ip-10-166-191-242:7077 >

URL: spark.fip-10-166-191-242. 7077

REST URL: spark-dip-10-1685-191-242 6066 [(cluster mooe)
Allive Workers: 1

Cores in use: 8 Tolal, 0 Used

Memory In use: 25.5 B Total, 0.0 B Used
Applications: O Running. 0 Completed

Drivers: 0 Running, 0 Completed

Status: ALIVE

Worker Id Address State Cores Memary
worker-20151105083209-10.166.191 _242-49940 10.166.191 242:49540 ALIVE 8 [0 Used) 28.5 GB [0.0 B Used)

Running Applications

Application 1D Mame Coras Memory per Node Submitted Time User State Duration

Completed Applications

Application 1D Mame Cores Memory per Node Submitied Time User State Duration

K 6.6

ZUt, KIHER! Spark SO R ) HzAT, AT LM — AN TAE 1Y fihAT Spark 1
Ao NIHIAEZEH Scala #1 Java 4% '5 55—~ Spark N AR, JFAEHT AR SR Fit—2
(=
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] Scala 48 5 Spark {EJdl
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FEARTTHRIAE Scala Héw's 55—~ Spark 1EMV, G AEFT G Spark S E#ATIX
MEMFFE— 2 a5 R
X AR — Spark 1EML, FrUlRE R el e, KAER 2015 45 8 H B2 nEHil
SEHAEAE, 1ZBUEERIES 5 & K Kinesis” HF) “A1)4 Kinesis Wi Er=& " #1AN

o

e W, RS 2015 4F 8 AR L GEEE

AT LR PR H Scala i 5 4 Spark 1Mk gwm 54869, DAL 2015 4F 8 A BB 5

-

=N
==

(1) §TH Eclipse Jf-f1&—1~44 /y Spark-Examples [t'] Scala i H (WLIE 6.7).

& Package Explorer 23 = B8

SR Y
h;_‘.«J RealTimeAnalytics-Kinesis
4 ' Spark-Examples

Select a Scala Installation for your projects

(® src
4 ®, Scala Library container [ 2.10.5 ] Fixed Scala Installation: 2.10.5 (bundled)
» fw scala-library,jar - C:\rmyWork\inst Fced Scala Installation: 2.11.6 (bundled)
» (o scala-reflectjar - Cmy\Workhinst Latest 2.10 (dynamic) |
> g scala-actorjar - C:\myWorklinsts | atest 2.11 (che
» O scala-swing.jar - C:\myWork\inst¢

> = JRE System Library [JavaSE-1.7]

@

K 6.7

(2) RITHEIERTH, ¥ Scala PR S HIRAZEN 2.10,
Spark i H ] Scala Fg HIRRAS AT J /83 1 H 7€ SRV R AH [E] Y o

(3) 4Tt H Spark-Examples {JJE LT, FFAIN-5 Spark AT hix B AT 41 0 2 H 4Kk
i 2, AZESSPARK HOME/b H#8 F 4 % N %

(4) & —/ %A chaptersix 1] Scala £, TEXMELH{#H ScalaFirstSparkJob 1] 44
PRAE SL—ANHTH] Scala X R

(5) fE Scala Xf R HE L—AF 5%, HF A SparkConf Hl SparkContext.

(6) F5 L FACAL S N3 ScalaFirstSparkJob 1] main /777

KRR N 1 IR

object ScalaFirstSparkJob {
def main(args: Array[String]) {
println ("Creating Spark Configuration")

//Create an Object of Spark Configuration
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val conf = new SparkConf ()

//Set the logical and user defined Name of this Application

conf.setAppName ("My First Spark Scala Application")

println ("Creating Spark Context")

//Create a Spark Context and provide previously created

//Object of SparkConf as an reference.

val ctx = new SparkContext (conf)

//Define the location of the file containing the Crime Data

val file = "file:///home/ec2-user/softwares/crime-data/
Crimes -Aug-2015.csv";

println("Loading the Dataset and will further process it")

//Loading the Text file from the local file system or HDFS

//and converting it into RDD.

//SparkContext.textFile(..) - It uses the Hadoop's

//TextInputFormat and file is broken by New line Character.

//Refer to http://hadoop.apache.org/docs/r2.6.0/api/org/
apache/hadoop/mapred/TextInputFormat.html

//The Second Argument is the Partitions which specify the
parallelism.

//It should be equal or more then number of Cores in the

cluster.
val logData = ctx.textFile(file, 2)

//Invoking Filter operation on the RDD, and counting the
number of lines in the Data loaded in RDD.

//Simply returning true as "TextInputFormat" have already
divided the data by "\n"

//S0 each RDD will have only 1 line.

val numLines = logData.filter(line => true) .count()

//Finally Printing the Number of lines.

println ("Number of Crimes reported in Aug-2015 = " +

numLines)

IAEACAS I 0 256, H Scala 4w 5 11 55—~ Spark 1E MV U 25 17 14T -
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AR AL = .

(7) IAEM Eclipse A G440 H 5 H N jar X, B H Ay 4 N spark-examples jar, Jf
¥ 0k jar SCHHFEAFTES SPARK HOME 8.3 (4R H 3.

(8) B 1K, #TH Linux %1l 6, ¥ 3F|$ SPARK HOME, )57 LL g4
$SPARK HOME/bin/spark-submit --class chapter.six.
ScalaFirstSparkJob --master spark://ip-10-166-191-242:7077
spark-examples. jar

fE iR ar %, Nf{RES--master Z 445 /€ {E 51 Spark UL b SB7xFMEAH (A

\;, Spark-submit & —/ & A A2 5 Bp A, F T44 Spark 45 k4% X 3| £ 2%,

(9) % Enter #IFHAT ik en 2 5, BEEHIG LERIR 255 (

KA FIE g5 R, & 6.8 Frax.

* 131 ¢

R P IR ZBR T A, MR X CHEA TAB L Hesi

/11, 09:57:41
501105 0905741
511,05 09:57:41
5/11/05 09:57:41
5/11/05 09:57:41
5/11/05 09:57:41
5/11,/05 09:57 141
5/11/0% 093:57 141
5/11,/05 03:57:41
5/11,/05 09:57:41
5/11,/0% 09:57:41
5/11,/0% 09:57:41
5/11,/0% 09:57141
5,/11,/0% 09:57:41
5/11/0% 09:57:41
5/1L/0% 09:57:41
5/1L/0% 09:57:41

/11705 09:57:44
5/11/05 09:57:44

5

5/1L/05% 09:57:144
5/11/0% 09:57:44
/11705 09:57:44
511705 09:57 44
511705 09057 44
5/11/05 O9:57 144
SS1L0% 0957 144
5/11/0% 095744
5/11/05 09:57 44
51105 09:57 144
[L5/11,/05 09:57:44
5,11 /05 09:57:44
L5,/11 /05 O03:57:44
fpumd t@lacalhost §

INFO
INFD
INFD
INFD
INFD
INFD
INFD
INFOQ
INFD
INFD
INFD
IMNFD
IHFO
IHFO
INFO
INFO
INFO
IHFOQ
INFD
INFO
INFD
INFD

IHFD
INFO
INFOQ
INFO
INFD
INFD
IHFD
INFO
IHFO
IHFO

INFO
INFD
INFD
INFOD
INFD
INFD
INFO
INFQ
INFO
IMNFD
INFD
IHFD
INFO

L5/1L/05 09:57:40 INFD BlockManagerMaster: Registered BlockManager
L5/11,/05 09:57:40 INFO SparkDeployschedulerBackend: schedulerbackend is ready for scheduling beginning after reached minRegisteredresourceskatio: 0.0
Dadingithe Cataset and will further process it

Memorystore: ensureFreespace(l43968) called with curMem=0, max¥em=335684986

MemoryStore: Block broadcast_O stored as walues in memory (estimated size 140.6 KB, free 329.8 MB)

MemoryStore: ensurefFreespace(l2803) called with curMem=143968, maxem=5535684986

MemoryStore: Block broadcast_O_piecel stored as bytes in memory C(estimated size 12.5 KB, free 529.8 WE)

BlockManager Info: Added broadcast_O_pieced in memory op 10,166,191, 242:55264 (size; 12.5 KB, free: 529.9 M2}

sparkcontext: created broadcast 0 from textrFile at ScalaFirstSparklob.scala:3i

FilernputForaar: Toral 1ngut paths o process @ 1

Sparkcontext: starting job: count at scalaFirstsparkiob.scala:ie

pacscheduler : Got 1ob 0 {count at scalaFirstsparkiob.scala:36) with 2 output partitions

pacscheduler: Final stage: mesultstage O(CoOunT at 5ca1aF1r5t5parkJDb.5:313:36§

pacscheduler: rParents of final stage: vist()

pacscheduler: missing parents: LisT()

paGScheduler: Submitting Resulttrtage 0 (MapPartitionskRDO[2] at fi1lter ar ScalaFirstSparklob.scala:36), which has mo missing parents
MemoryStore: ensureFreespace(3232) called with curtdem=156771, maxMem=5556B4986

Memorystore: Block broadcast_1 stored as wvalues in memory (estimated size 3.2 KB, free 529.8 MB)

Memorystore:! ensureFreespace(l927) called with curMem=160003, maxMen=35336B4980

Memorystore: Block broadcast_1_pieced stored as bytes in memory (estimated size 1927.0 B, fres 529.8 MB)

Block®anager Info: Added broadcast_1_pieced in memory on 10, 166,191, 242:35264 (size: 1927.0 B, fres: 529.9 ME)
SparkContext: Created broadcast 1 from broadcast at DacScheduler. scala:Bel

maGscheduler @ Swbmitting 2 missing tasks from Resultstage O (MapPartitionsRDD[2] at filter at ScalaFirstsparklob. scala:3ibd
TaskSchedulerImpl: adding task set 0.0 with 2 tasks

SparkDeploySchedulerBackend: Registered executor: AkkaRpcEndpointhRef (Actor[akka.tcop://sparkExecutor@l0.166.191. 242 ; 54153/ user /Executor#669136232]

TaskSetMarmager: Starting task 0.0 in stage 0.0 ETTD 0, 10.166.191.242, pROCESS_LOCAL, 2231 bytes)

TaskSetManager ; Startin? task 1.0 in stage 0.0 (7ID 1, 10.166.191,242, PROCESS_LOCAL, 2231 bytes)

BlockvanagermasTerendpolnt: Registering Block manager 10,166,191, 242:43245 with 529.9 WE raM, BlockManagerTd(d, 10,166.191,242, 43245)
Blockvanagerinfo: added broadcast_l_pleced 1n memory on 10, 166, 191, 242:43245 Es1ze: 1927.0 8, free: 529,59 wA)

BlockvanagerInfo: added broadcast_O_pieced in memory on 10.166.191. 242:43245 (size: 12.5 kB, free: 529.9 Me)

Tasksermanager: Finished task 1.0 in stage 0.0 (7o 1) in 1238 ms on 10.166.191. 242 {1/2)

Tasksermanager: Finished task 0.0 1n stage 0.0 {TIp 0) in 1266 @S on 10.166.1091.242 (2,3}

Taskschedulerzapl: mRemoved Taskser 0.0, whose tasks have all comsplered, from pool

paGScheduler: ResultStage O {count at ScalaFirstsSparklob.scalazis) findished in 2.266 s

S/11/0% 09:57 144 paGsscheduler: Job 0 fimshed: count at scalarFirstsparklob.scalazi6, took 2. 370001 s
uniper of Crimes reported in Aug-ZOls = 23227 #‘h
J1L/0% 09:57:44 INFO SparkCormext: Inuuk1ng stop() from shutdown hoo = lf

sparkul: Stopped Spark web Ul at htop://10.166.191. 242:4040

paGscheduler: Stn?ping Dasscheduler

SparkDeployEchedul erBackend: Shutting down all executars

SparkDeploySchedulerBackend: Asking each executor to shut down
MapoutputTrackerMasterEndpoint: MapoutputTrackerMasterEndpoint stopped!

MemoryStore; MemoryStore cleared

BlockManager : BlockManager stopped

BlockManagerMaster: BlockwanagerMaster stopped . )

outputConmi tCoordi nator $outputCommitCoor di natorEndpoint : OutputCosmitCoordinator stopped!
sparkContext: successtully sconed SpArkConText

shutdowniHookmanager @ shutdown hook called

shut dowtiHookManager : ne]et1n$ directory /rig/spark-41861078-7cla-43c5-0b13-7c50642FFF2F
renoteactorRefProvider Sremot IngTerml nator sFutting down Fesote daeson.

K 6.8

SWHE), &E

AN EIR R ! 4R %L Spark W T1E RS, 15038 2 EXK Spark 7E 04 SAEZE ) &, &
S AT AR Mk K 55 A B B A4t F {5 ) 0 ] v

5E AL 2 AT LLTE Spark UT H A5 .

K 6.9 R 18— Scala fEMLAE UL _EFPIRAS . IRAE4REERT3E, {4 Spark Java API
& [l —AMEk.

s
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Spark’ .., Spark Master at spark://ip-10-166-191-242:7077

URL: spark.ip-10-166-191-24 27077

REST URL: spark /fip-10-166-191-242 6066 [cluster mode
Alive Workers: 1

Cores In use: 5 Total, 0 Used

Memary In use: Z0.5 G5 Total 0.0 B Used
Applizations: 0 Running, 2 Complated

Drivers: 0 Running, 0 Completed

Status: ALIVE

Workers
wWorker ld Address State Comnes Memary
Wworker-20151105083209-10.166. 19124 2-49940 10.166.151 242:49940 ALIVE 8 {0 Used) 26.5 GB (0.0 B Used)

Running Applications

Application ID Mame Caores Memory per Hode Bubmitted Time User State Duration

Completed Applications

6.4.5

Application ID Mame Cores Memory per Node Submitted Time User State Duration
2pp-20131103034200-0001 My First Spark 3cala applicaton ] 1024.0 MB 2013711705 0204200 eCZ-User FIMISHED 13
W-20151105094 202-0000 My First Spark Scala Application B 1024.0 MB 2018/M11/08 D9 4202 ec2-user FIMISHED 2

] Java 4§ 5 Spark {E:l

AT LA T BB Java i 5 O Spark 1Mk 2 54K, LU EL 2015 4F 8 H LIRS
(1) 77 Spark-Examples Eclipse Wi H (7E 6.4.4 19 #6124 ).
(2) @ IN—N %N chapter.six.JavaFirstSparkJob ¥ Java XA, F%s 0 A AR

FrE:

import org.apache.spark.SparkConf;

import org.apache.spark.api.java.JavaRDD;

import org.apache.spark.api.java.JavaSparkContext;

import org.apache.spark.api.java.function.Function;

public class JavaFirstSparkJob {

public static void main(String[] args) {

System.out.println("Creating Spark Configuration");

// Create an Object of Spark Configuration

SparkConf javaConf = new SparkConf ();

// Set the logical and user defined Name of this Application
javaConf.setAppName ("My First Spark Java Application");
System.out.println("Creating Spark Context");

// Create a Spark Context and provide previously created
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//Objectx of SparkConf as an reference.
JavaSparkContext javaCtx = new JavaSparkContext (javaConf);
System.out.println("Loading the Crime Dataset and will further process

it");

String file = "file:///home/ec2-user/softwares/crime-data/ Crimes

—-Aug-2015.csv";

JavaRDD<String> logData = javaCtx.textFile(file);

//Invoking Filter operation on the RDD.

//And counting the number of lines in the Data loaded

//1in RDD.

//Simply returning true as "TextInputFormat" have already divided the
data by "\n"

//So each RDD will have only 1 line.

long numLines = logData.filter (new Function<String, Boolean>() {

public Boolean call(String s) {

return true;

}

}) .count () ;

//Finally Printing the Number of lines

System.out.println ("Number of Crimes reported in Aug-2015 =
"+numLines) ;

javaCtx.close () ;

}

(3) % FKRAE Eclipse #1355 *H 4 15 1l 1H 5 4T 1) JavaFirstSparkJob, k1% 6.4.4 7 Spark
Scala {EMVIHAT IR (7). (8) 1 (9) HFEHAT X B I/E L.
2, KIVER! ikl e, EMNiZ5 6.4.4 TWHTHAT Scala 1BV H AR TR

6.5 WFHERIIR TF23X3T

EARTH, KR MR ARRR S s M Ty, XA B T o AE AL A Spark I i 5 368 21 Y

H:E
HK o
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6.5.1 Spark BT RYIR A% H

Spark ZR7E 254N 2% 0w 1 DAFESR IR/ T N IEATIEAS, PR PRL R RS B 2B T
RNARVEH G fEAT1E00 T, Spark A8 FH BRI I VAT REAN AT AT, B AT REA X 4% B
KA ZE, XL R SOR T B0 8/ TAEE BIK R 8RN Spark i I MZ 2. Ja T
PIESE i | Spark A% H B Sn D & A SRS E AR, AR AR 5% B AR B R L G

Chttp://spark.apache.org/docs/latest/security.html#configuring-ports-for-network-security ) »

KR EIRE

FERAE A B WA @R, & AE o3 A 3N FE e o A H .

Spark 2 HORERIIVENLAE R LA 05017 . Brbl, 2R Spark {EMLAK S T4k
e, AT E R EAIEH 2E R — MR JAR XX, R H BT — AR BB
H T TAE W S EASE 2, 838 1E SparkConf A B 405 JAR CAF R4S E X

6.5.2 ZKEF{Z(E]RR

val sparkConf = new SparkConf () .setAppName ("myapp") .setdars (<path of Jar
file>))

653 HibgWE=E

FEARTTH, B eZEMIN/H & N R E1 B Spark 5 1T Spark VA 38 3] 1) — L6
DLEE R/ 0] R 5

Q  FIFRI S 2 X Al id i AT sudo ulimit -n 20000 KIS AN Linux #:4E &40 L
ulimit HUAE RS

O Scala k45 : Spark 1.5.1 ¥ Scala 2.10, Rl b i SEHESE FHE T 2 NRCAS ) Scala,
VA B OR FIT A A #1 2 AH [F [ Scala 2.10.

Q e sU B TAEEREN A2 X EAAESSPARK HOME/conf/spark-env.sh
FlCE SPARK WORKER MEMORY. #IAMEM T, BN TAEREF#ME 1GB 1)
SMNAE, AR N Z o 8 F DR AR AE TAERERE Y s B sl 2 471 2 i) B

A TEWNAENHERMPATHAARLE: XFHEL SparkConf L E spark.
executor.memory, U1 T F7s:
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val sparkConf = new SparkConf () .setAppName ("myapp")

.set ("spark executor memory","ly")

F R SRR B P R VB Spark ZEBFRY B ] B, {H 2 4R ZEUR AN AT RE A 2
B 7 EARVCE I EE AR, AT IX LR E, 151 hitp:/stackoverflow.com/questions/
tagged/apache-spark ¥ & &) B [H] HE4H user@spark.apache.org % HEf4:

66 K = v %

TEARZH, 7718 | Spark S FHAFIZER], 8RB | Spark HEZL)—LLkZ .0 A 17F,
41 RDD. ItAh, 5587 Spark K& F#Z0r API HE2E4EHK), ABCE T Spark 28, JF
F Scala #1 Java % 5 H-H4T T 5 —> Spark {E ).

£ TF—F Y, B1FEINHe Spark RDD A 1Y 8- Fi B £/ APL



Fl RDD #w#z

nl
rul
—

HBTE

43 Bt D s 250t R s B e R =2 B AR M i o8 H AR 2 — o BB S /B2 RN/ K&
N DR IES% 77 St o5 Fh A b 0 A Sems,  CAAS B At AT 178 S5 o sF 1] PN 20 A 508 91 R BN A -

B A & — IR AMZ PRI, Bl o i FE A FRAS & P Fe i 2%
PR 7, N SHMERERE. R HBIEZ . SO 9 8 5 & P 2
SRR . AR B S FCRIEEdE, HEAMAHER. gl
SRR

Pt R B AR i R &M EE N —, FHERA VR HIE S RSP E AR M
Dhae, XA A LUK A BfE BN —Fiig S0 # 0y i — Rtk =0, J8% 2 IR RS R
A FL A Hbr R4 A% 3

AR dE R WA, RIE &L Hisnl AT SN e TR . R Hd AR R i)
ISR B — ORB R A (sum. avg. min Al max). Hifr. 2RI ER. R
T ESE

EAT S, BITieH Spark Mgt A H#ESE (RDD) API #& fH 1% Fi s e ek 44
KT 18 FH T 457 A 45 25040 A 1) 5 P SRS

A ENG 7 AT LA

QO  HEf# Spark 4 Je i

QO %ifE Spark i Je ik

Q  AbEE Spark PIHFATE

7.1 2% Spark 45458 R ARAE

TEARTTH, JFii Spark RDD APT 2 fit () & Fh e He I DhRe A, iR 1R A RITE
f) RDD API.

RDD =34 730 A N HELE /& Spark FIRZ O 204 o F T %6 JEL 4R B0 P AT 28 4 1) BT A 4
VELEANA] 1Y) RDD API HHigfit. 7255 6 & “ 24K Spark” W11 T RDD API fz HAE 314 4y
A HHEEE (RDD) ¥ iTheE, (HAG LB R E BALAED) 9 R MG EEEE AP
Spark P [FJE#E H Gl RDD API A &5 Fe ek 77 7 . RDD & AN A2 ) 2 48 4
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I B AR B B2 N A ] S e A2 BGET 1K) RDD, 1) AN2 5% 18 FH % e b A6 1) B4 42/RDD
BATHEAMZEL. RDD H 5 IR AT, XS MG A i iR AN = 2 BN 2%
EhEHEEE . (S IR AT ([ B E a7 IR (0] 45 SRy, A B R IR BN ARy . XN FE A B
+ Spark HEZE B A AU TAE . X IR an 845 b (FEA R 511 ) B R AR e OR Fr PR R
X —PRFFER BRI RPN TR 28 . 81> RDD 1IiFE B iE ) 7 20, X EWE EIREF
R BN, SJoHTH) RDD MW 4% # s IR RDD. =20 481> RDD APT # #24 LA
TIiHE-
aQ 4r[X: RDD MEEIREZ — 21 Hi1%Z RDD KR XF1FR. 53 X2 EE
AR WA, BT RERS A T AR B DASEE IR AT . B VR4,
Spark TEMVISCEE RN ZE ph i, IX Lei i et — 20 73 AT 1Y & AN B B DAJE B AT
MK . BAREPENFTH RDD £oR, PATHZKL AR VA M AEE K
(DAG) . PATUIK SR — P B AT S i Bt B ape gt — D A7 1 £ /N AHEE 1Y)
Bmdedr, XLeEdRER 2 RDD sy X. e, X TFENrXKRE—ME
Fp o s AT . i, PR BIIRAT T B R T OB B B o) X AL
Q 7r#l: eohaeH T o HFe kg . #lan, B Hadoop 11 TextInputFormat
Chttp://tinyurl.com/nq3t2e0) F] T4 6 & “ ZAZ& Spark” ' “ 4w 5 01T 55 — ™ Spark
FE” FHIRBIRER, HAPEH TSR Q) RPr0 ittt 4.
Q  RKECR: XML Ah RDD [A/{f < R TI51 %K.
Q X E: X THEAEXN RDD 70 X 15y XA, Znliklr), JFH{Y RDD
5 /AR B AR A S H
Q #FofiE: RDD i At HENMR I EIRAIEIZR, #in HDFS SOt
A=
N4k ST 8 Spark $24EHI &7 RDD API, #RJ5 1A% 45 & E YR GliHis e iE
F 1

7.1.1 RDD API

Fifi Scala RDD API 152 #3525 7 org.apache. spark.rdd. *£3H . Scala . 7F N 5 #¢ Jm
PER.class XA, FTLARZEUIEN N'E5 Java 3%, (HIERLe{g N IEk lambda R/ R 1A
XP AT A Rk 7o X F XA MR L, MBI Java SCILH Spark 7F
org.apache.spark.api.java. *£J, P {2 fit .

Spark FITIEEN] Java 25y 44 20 %€ /& NHFTA Scala ZETIGE RN java 12544, IF
it B4 58+ function, PAPA Scala X4 PR 15 %+ function, %1, RDD.Scala [1#H M
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SEHLJE JavaRDD java, PairRDDFunctions.scala [1]4H W SEE Y JavaPairRDD java.
UL & Spark $& it [1 J L~ 5 22 ) RDD API.

J

RDD .scala: IX/&ff5 RDD S ARSI RIS, 1XLE RDD SEHfie i 4 filter.
map. flatmap. foreach Z5XA1E. K RDD APl IRIELE/EHNEZE LR, 5
%] http://tinyurl.com/nqkxgwk

DoubleRDDFunctions.scala: £, 7 RDD &M EEA ST ek &, X4 RDD H A,
& ks O AL {E C http://www.scala-lang.org/ap1/2.10.5/index html#scala.
Double) , i1 mean(). stdev(). variance()# stats()#f & Hl DoubleRDDFunctions
Pt 481t R 2. 4 ¢ DoubleRDDFunctions.scala & {4 /R HI(E B, 15
2 [ http://tinyurl.com/ou35udp.

HadoopRDD: X B2t [ s A e Z LA K H HDFS. HBase 8% S3 [ 24
HAF HIHA) MapReduce API (org.apache.hadoop.mapread) SKiiHUEE. 1407
11— 144N NewHadoopRDD 1] API F|FH#HT 1] MapReduce API (org.apache.
hadoop.mapreduce ) >KiZHUE(#5 . HadoopRDD H1 NewHadoopRDD #f i H]
@DeveloperAPI JEHE, XEWRFE T AN G2 AT LUARYE B I &5 2 a0y Ry FE AN
of It API . [A] B 4 i f# i SparkContext.hadoopRDD() 8k SparkContext.
newAPIHadoopRDD()3kHUI APT (15| H » AN /& B 325294 . 7] Z [ http://tinyurl.
com/nctlley EY, http:/tinyurl.com/oduzulh | fi# HadoopRDD =¥ NewHadoopRDD [t
NIFERAE.

JdbcRDD: X4~ API 2 JF 7 ol H T4#47 SQL &l HY#H:AF, L #1ERT LA
RDBMS HHEHUEE, 2285 MG R a1 RDD. #iln, {Rdfs — &4 D,
name F1 age 71|[] EMP 3K [1] RDBMS ({411 Apache Derby) , Jf HZJTEIAERSAH
9 20~30 Z I FTA 5L ID. DA ARED N R LR, JRAEIRENFE 42 & 5
H AT & 01 T 44 A AE RS

//Define the Configuration

val

conf = new SparkConf () ;

//Define Context

val

ctx = new SparkContext (conf)

//Define JDBC RDD

val

ctx,

rdd = new JdbcRDD (

() => { DriverManager.getConnection ("jdbc:derby:temp/Jdbc-
RDDExample™)
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by

"SELECT EMP ID,Name FROM EMP WHERE Age > = 2 AND ID <= 2",20, 30, 3,
(r: ResultSet) => { r.getInt(l); r.getString(2) } ) .cache()
//Print only first Column in the ResultSet
System.out.println(rdd.first)

BT R B %42 8., i A1 http:/tinyurl.com/pd697q3 F JdbecRDD #4484k .

Q PairRDDFunctions: izf‘* API 2t ] S T48/{E %) RDD HIHE(E. 1% APL 5 5
RDD EAR#AE, HEE RS kN H T4/{8 RDD 3L DiRE. #1401, RDD
feft 7T —1 aggnegatel()ﬁ%ﬁ:a ERXREENMNTXPITR, R NEHAGEHEH
BT 77 X RS 45 8 - MR EA RE M R T4/, A It PairRDDFunctions
5l N T aggregateByKey(), EREBHVER ST . EZHREBRIEZSH
http://tinyurl.com/po5vpxb, A] £ % PairRDDFunctions 51 .

O OrderedRDDFunctions: X~ API Z3{Ll+ PairRDDFunctions API, [X#{E+ &i&
H Tl He e H B AR AR R 8 . 1k APT $@ it pr g ZE AR 1[5 5
AP, EFR B TR R B E I R EYE . BN, RBAESE/E X ] RDD
&, g PR A, W ECR N, B R AR an R AR

Keyl .toLowerCase.compare (Key2.toLowerCase)

BT REE 2428, AN http://tinyurl.com/qhxxv3c ¥ OrderedRDDFunctions
a9 31k .

d  SequenceFileRDDFunctions: iX B4 %% #: RDD H)#i4ek %, % RDD {8 H & 20
FER AL R Bt/ 0 % # Hadoop P 41301, 1X ™ API ¥4 RDD #4449 Hadoop
'] Writable £ [P S2EH Chttp://tinyurl.com/qddpbv2) . #X [ fi#EE 25 8., 150
http://tinyurl.com/ph4q6sf ' SequenceFileRDDFunctions [1J#1F .

N4k s, el 2 E L RDD 1) API Brig ki) B 2 4L # A Dy ge R 1k .

7.1.2 RDD #5384k

EAT G, FiHe AR ZER A RDD AP #2464k 10— s 8 55 H )y s F 0 531k .
RDD API AJ 7 & ¥Ea1E, M R8s 22 ok 8 RN L 0 KA E B 70 X . PR
®iR RDD API 2 11— ek .
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filter(filterFunc): F 4 fieg 2N H + RDD WA iEk, FHAUNIR[E true 100
=LA RDD.
map(mapFunc): ¥ —~45 52 B EUN H T RDD I FT A o &, HAER—AN# 11 RDD.
flatMap(flatMapFunc): KL map()#fE, (HE5 R SwAsRIAMEE, R LM —1
BT RDD Jfik o] fe 25 45 SR 4
mapPartitions(mapPartFunc,preservePartitioning): % [A] i FH Fir$& {1t £8 £ 1181 RDD,
BB HE T ek 2N B 2 RDD 2473 X . B 5 R 3L AR [8] 5 —ANik
28 Tterator[U], AT f 70 X (HT A 1% 4825 Tterators ) Y 4H & 25 HLR 4% 3 N3 1) RDD.
B oANZHERIR AR ERE X . FRIF RDD ®&F#/ME, SNXDSER
%N false, Ff HFE ML) eRZCAN T B Bl 5 ol .
distinct(): B RS 2 RDD AR R H#H RDD.
union(otherDataset): M IE/ERFEMLRIZ % (RDD) AliffH RDD A& K. M
MR R ICRAA Y ET, TR ILE R RDD . QR EE
FHEEM TR, A ENH distinct()#1E-
intersection(otherDataset): 14 Rl AE 18 B AN$EfiL ) RDD A Flr$k 21 i) A 3 e 2= i)
# RDD. MWHEEAEEMES, EPATHEANE LR RS 7 [X .
groupByKey([numTasks]): Bt /E{0E FH T8 /{84 1 RDD. B X% $HHRAT 704,
FEFEE AT % 48{H RDD<Key, Iterable<Value>>.
reduceByKey(func,[numTasks]): IiF{EHi&EH T RDD f#AER » S8 B,
EIEI N H PR AR R ECR P E AN R S E . TR R R E L AT R sum,
average. subtract <55 G ifF. HEHIEEERE NE—HIMITHIRS, EiX
i H reduceByKey() ifi 4~ /& groupByKey(), [~ reduceByKey ) REL T
groupByKey() -
coalesce(numPartitions): % RDD A1) 73 [X /> #| numPartitions. 7E4 KRYEL
AR IE R BN ER X G, ATEA RIS T ERAE.
sortBy(f,[ascending],[numTasks]): HATHET HR [0 7 A HEF e &= RDD. 1H
it N B pe ik B R AR AT HE P . AR IR B T E mIHE R AT N, AT LAFE A
J5E B H E SO R _ESEIE E R .
sortByKey([ascending] [numTasks]): CEAELER/AEXT Y RDD FRJH, JFHHA
L B AR S 1Y Ordering [KeyWE R B, A Ge# M . SR LG IS I HET
G e, (B3R LLE E XHERFRRIAT N E Xousm B B E X KA. ER
AP HITE LT, R BT e R . %t RDD s — M50 RDD, K4
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EAF H O 4E R as (reducer) % th HIEHE . 12pR B S B & Sefd H VB
o3 X8 KX 7 AE Ve 5 RDD Bl & ve [ th O 2dl . 2805, A8 bRk AE e pL ) i
it mapPartitions BLAHAF 71X L 0 ) H ) E -
O  repartition(numPartitions): R BT RDD, HAr & 2 T1E S Ee
T ) 2 SR a2 B N o DX
d  join(otherDataset,[numTasks]): I #:{FiE H T RDD HSEMERS . BRI H H) 83
LR e fiE ) RDD i, FE1E S8 RDD. #ilf, =35 K 1 V1 i) RDD
ZEE T, KAV [ RDD B4 B(K(V.V)F#E RDD. B4~ RDD [
N ER:, JEomi EoRETT . APL et 1 AR R AE i FoAth AR 44, 451
leftOuterJoin. rightOuterJoin A fullOuterJoin 7] H] T2 #F /2 A F5E 4= ) 7h &Sz
HITHT O 1F 2 % RDD APT $ {1 (1 25 A A S AF 0 — 15 . T RAAE APT SURS 3R 21 By
IR ERAE ) AR O N 2
WELERTHER T i RDD API AT HIH T HATTHRERIHRAE, S8 )54 1 FH X Lo 4 i f 451
oM Z e AL R 1

7.1.3 RDD IhRe#R1E

EATIH, #3112 RDD AP e i) — 28 S 32 H i (E R D RE A
RDD APL A JF 7 AT TIREMI S A #AE,  JLVEH M IKENRE PPzl & _E R fa] 4T B e R
FIIFE HDFS AL 8di . T /44 RDD APL AT i) —2e84F

O  reduce(func): BtERAEME N HIR LR BRECR K S RDD otz $efit 1 AT B 1
'] reduce JjiiE Chttps://en.wikipedia.org/wiki/MapReduce) , FrHgfit k2N 12 0]
ACHRANR] SCHRH], PAMERTLLIFAT BRI TH A5 2R

O  collect(): Y%E RDD WA scE, WIH Ly Scala Zi4H, iR [AIZ459 . [FFF
FIHRAVEIE A o — Ak, Hiez— s, FridftryeREn M T o,
IR PR X LT RN N B 5 24 1Y) Scala H(2H .

O  count(): 5 RDD H itz IR

O countApproxDistinct(relativeSD: Double = 0.05): 44 & X, I#EE{EiR 7] RDD H
AFE e ER T E, KH T ZETRAAFZE streamlib 51, 25 &
HyperLoglLog in Practice: Algorithmic Engineering of a State of the Art Cardinality
Estimation Algorithm Chttp://dx.doi. org/10.1145/2452376.2452456) — N 751 5K
Mo PLEAERUN SR, HHH Tk RDD B S oA E T . 8% HEIERE
fl it BOTEE R B A SEIEHI R, BUELAURT 0.000017. &6
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FA ] A i Fo A AR AR, SR /EX ) RDD L T{E, #lil countApprox
DistinctByKey, HitH &A% F8M 2= EREEH .

countByKey(): Mt B F T-88/{5 228 1) RDD, H it S8t 2is, ik [F(K.C)
ZH plfr) HashMap, H K &8, C 28N

first(): FEECEIRER S — PR, IR HREISHT .

take(n): A RDD " HUAT n P rcm I R 25 P XA ERAE I SEBUBO iR
T, BNEBERZA 7 X ER -

takeSample(withReplacement, num, [seed]): iR [F[ £ HE4E H num > yc = BIFEHLAEA
A, LRHAPAEEA &k, FTIEFEMITE € MLEE g FT 7.
takeOrdered(Int:num): A & o 3% 77 M5 € B2 3K Ordering [T]AF RDD 7T
ZirHE Ty, REUEARIEREIFE EHER TR
saveAsTextFile(path:String): % RDD R N CA M, SO 48 FH prie A2 &
| RDD JeER 75 8 R E R

saveAsSequenceFile(path:String) : It #% {F SE ¥ Hadoop ] org.apache.hadoop.
io. Writable 4% [, #fJCE ) RDD ¥4 #°y Hadoop F@#I3ClF, IRJGHE— D RAFAE
T2 i f¥) HDFS {7 & .

saveAsObjectFile(path:String): 4 RDD 1E AR it i & _F e Sl A S 51 S
KIRAT o

AU TH H) 35/ E 7€ RDD APT AT (- Fh D se s (e 10— . AT ALE API U A R B R

R ERAE AR
PLEVHE T RZ R TR BT ReRE N, HEN T — 9 5 Rl X B R R A A
T Z AR AR K 2

7.2  %a#% Spark 4% 3% B 3EAF

EATTH, KA RDD API 22 T 1) & AP IR M Z NEHU SRR R, M s
oG, BEEHITREARME . B, O3 C—8EK, RERITRE#HEHE.
AT AT RS N AR R B
(1) FJEarH & 57 1) Spark-Examples Wi H, LA chapter.seven.ScalaCrimeUtil scala
NAABIE—AHTH Scala 28, XA & — 0 B TAER 25 FH 2189 N FH eR 2
(2) $TH %45 ScalaCrimeUtil.scala Ffs b PA FACHS L :
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package chapter.seven

class ScalaCrimeUtil extends Serializable({

/:k‘.l.‘

* Create a Map of the data which is extracted by applying Regular
expression.

*/

def createDataMap (data:String): Map[String, String] = {

//Replacing Empty columns with the blank Spaces,
//so that split function always produce same size Array
val crimeData = data.replacerll (",,,", "™, , , ™
//Splitting the Single Crime record
val array = crimeData.split(",")

//Creating the Map of wvalues
val dataMap = Map[String, String] (

"ID" -> array(0)),

"Case Number" -> array(l)),

"Date" -> array(2)),

"Block" -> array(3)),

"IUCR" -> array(4)),

"Primary Type" -> array(5)),

"Description" -> array(6)),

"Location Description"™ -> array (7)),

"Arrest" -> array(8)),

"Beat" -> array(10)),
"District" -> array(11)),
"Ward" -> array(12)),
"Community Area" -> array(13)),
"FBI Code" -> array(14)),

"X Coordinate"™ -> array(15)),
"Y Coordinate" -> array(le)),
"Year"™ -> array(l7)),

"Updated On" -> array(18)),

(
(
(
(
(
(
(
(
(
("Domestic" -> array(9)),
(
(
(
(
(
(
(
(
(
("Latitude" -> array(19)),
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("Longitude"™ -> array(20).concat (array(21)))

)
//Finally returning it to the invoking program
return dataMap
}
}

AR s LT — /N BREL createDataMap(data:String), ‘&% AT IR SRR R EL
NEMERT
(3) @4 T 4. LA chapter.seven.ScalaTransformCrimeData.scala A44 817 —/N BT
1] Scala XI5, FFasinbA MACHS:

package chapter.seven

import org.apache.spark.{ SparkConf, SparkContext }
import org.apache.spark.rdd.

import org.apache.hadoop.

import org.apache.hadoop.mapred.JobConf

import org.apache.hadoop.io.

import org.apache.hadoop.mapreduce.

/:k‘.-l.'
* Transformation Job for showcasing different transformations on the Crime

Dataset.

* @author Sumit Gupta

*

*/

object ScalaTransformCrimeData {

def main(args: Array[String]) {
println ("Creating Spark Configuration")
//Create an Object of Spark Configuration
val conf = new SparkConf ()
//Set the logical and user defined Name of this Application
conf.setAppName ("Scala - Transforming Crime Dataset")

println ("Creating Spark Context™)
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//Create a Spark Context and provide previously created

//Object of SparkConf as an reference.

val ctx = new SparkContext (conf)

//Define the location of the file containing the Crime Data

val file = "file:///home/ec2-user/softwares/crime-data/ Crimes

—Aug-2015.csv";

println ("Loading the Dataset and will further process it")

//Loading the Text file from the local file system or HDFS

//and converting it into RDD.

//SparkContext.textFile(..) - It uses the Hadoop's

//TextInputFormat and file is broken by New line Character.

//Refer to http://hadoop.apache.org/docs/r2.6.0/api/org/ apache/
hadoop/mapred/TextInputFormat.html

//The Second Argument is the Partitions which specify the parallelism.

//1t should be equal or more then number of Cores in the cluster.

val logData = ctx.textFile(file, 2)

//Now Perform the Transformations on the Data Loaded by Spark
executeTransformations (ctx, logData)

//Stop the Context for Graceful Shutdown

ctx.stop ()

/:k*

* Main Function for invoking all kind of Transformation on Crime Data
*/

def executeTransformations (ctx: SparkContext, crimeData: RDD[String])

{ }
}

T AR N AL SRR, SR )5 E X 1T U712 executeTransformations. It 77775 /&
i FH BGHRATARART Z IR0 R 2 i 25 At B FH A% e (X HH o0 s, 4252 1 Spark A RDD[String ] /23X
INER B LE, FRdE—20 0, DR AN, &7, didg ot ImAn Al A\ $2 H ] B 2 2 .
TG E e m) @35, [FIFEAR A SR Spark #L AR RIS U T &
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1
R SRR Sr AHA Y 2015 4F 8 H &L LR 5L ?
BRITR1

RO RARTRI . B S we B A e e e, BT 28 (Primary Type) %)
IEEE, AEET ERMYIEAREEW:. S5RE28/EX RDD, HAgRJU5EkK
i, AEE AT

Pl findCrimeCountByPrimaryType N4 & X —1N#i k%L, 47T Scala %} % Scala
TransformCrimeData [ 5¢ P KF55 2 B, FEAII L AR

/:k‘.l.'
* Provide the Count of All Crimes by its "Primary Type"
*/

def findCrimeCountByPrimaryType (ctx: SparkContext, crimeData: RDD[String]) {

//Utility class for Transforming Crime Data

val analyzer = new ScalaCrimeUtil ()

//Flattening the Crime Data by converting into Map of Key/ Value Pair

val crimeMap = crimeData.flatMap(x => analyzer.createDataMap (x))

//Performing 3 Steps:

//1. Filtering the Data and fetching data only for "Primary Type"

//2. Creating a Map of Key Value Pair

//3. Applying reduce function for getting count of each key

val results = crimeMap.filter(f => f. l.equals("Primary Type")) .
map(x => (x. 2, 1)) .reduceByKey( + )

//Printing the unsorted results on the Console
println ("Printing the Count by the Type of Crime")
results.collect () .foreach(f => println(f. 1 + "=" + f. 2))

}
% K, M executeTransformations() /721 FH ART IR ZL, 22 0 ORI Al EEH AT,
AT LR
(1) #|H IDE (Eclipse) ¥ H S Njar A, BHA 44N spark-examples.jar, Jf
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¥t jar SAFARAEAESSPARK HOME 4R H 5.
(2) #T7F Linux #=#| &, V)#3]$ SPARK HOME, RJEHATLL R4

$SPARK HOME/bin/spark-submit --class chapter.seven.
ScalaTransformCrimeData --master spark://ip-10-166-191-242:7077

spark-examples. jar

fE_Emas 2, WIRES Z 4 -—-master $E it [1{H 57F Spark UT L B/x{EAHE
—HHATLL T a2, Spark B HAT T IR # ek 2, HFm A& AEWBFE Pl & LT

T i
reating spark Configuration

reatin

5/11/11 0&:38:12 WARN MetricsSystem: Using defawlt name DAGScheduler for source because spark.app.id 75 not set.
cading the Dataset and will further process 1t

rinting
RIM SEXUAL ASSAULT:;L
APONS WIOLATION=30/

THER OFFENMSE=1554

RIMIMAL TRESPASS=564

EX OFFEMSE=F2

CEFTIVE PRACTICE=000
BSCENITY=L

RIMIMNAL DAMAGE=/ 599
OMICIDE=47

UBLIC PEACE WIDLATION=104

OBEBERY=911
UMAN TRAFFTICHKIMNG=1
AMBLING=G2
OM - CRIMIMAL=2
TONARPPTIMG=23
NTIMIDATION-12
OW-CRIMIMAL=Z
IQUOR Law WICLATION=35
FFENSE INVOLVING CHILDREN=173
NTERFEREWMCE WITH PUBLIC OFFICER-1.29
ATTERY=44 6§
TALKTING=12
SSALLT=1539
EFT=5312
SOM=37

aCd 1 has SN/ Spar K-sUDmit —--Class Chapter Seven, aCalalransTormirime a —-master spark: T p-LlU-L3b-L1os-I103 U7 Spark—ewaﬁbles.]ar

KT 7.1 pos.

Spark Contaxt
06G:38:11 waRN MativeCodeloader: unable to load native-hadoop library for your platform. .. using builtin-java classes where applicable

the Count by the Type of Crime
5

& 7.1

e NRIREZ? NHFER N st AT — S E BRI

-
S
e
r?“

3 BAXED T 3RAL GG 12 R IE R B AN 1E o) Fo AT 69454 . AR B) 49 4R X T Al T /%
B F . E—AFAES 6948 Java FEILT VAR P R ARG KD 7 1)
R E.

5% 2

Aifer A B 2015 4F 8 A AEZINE A A ™ AR EEHEA 1T TLHI IR AR ?

ERTTHR 2

R TT FMORR T B, TEPATEMITTRE 1 FHATHI AP IR, IR 5 % B8 X L
ZiRFMERATHE Y GHED, BEE S, seEEH S E4TEEEE . £ Scala X4
ScalaTransformCrimeData 1) 55 ] KHG5 Z HidsI— 144 findTop5Crime () PUHTER £, I
YA TE
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* Find the Top 5 Crimes by its "Primary Type"

*/

def findTop5Crime (ctx: SparkContext, crimeData: RDD[String]) {

//Utility class for Transforming Crime Data

val analyzer = new ScalaCrimeUtil ()

//Flattening the Crime Data by converting into Map of Key/ Value Pair

val crimeMap = crimeData.flatMap(x => analyzer.createDataMap (x))

//Performing 3 Steps:

//1. Filtering the Data and fetching data only for "Primary Type"

//2. Creating a Map of Key Value Pair

//3. Applying reduce function for getting count of each key

val results = crimeMap.filter(f => f. l.equals("Primary Type")).
map(x => (x. 2, 1)) .reduceByKey( + )

//Perform Sort based on the Count

val sortedResults = results.sortBy(f => f. 2, false)

//Collect the Sorted results and print the Top 5 Crime

println ("Printing Sorted Top 5 Crime based on the Primary Type of Crime")

sortedResults.collect () .take(5) .foreach(f => println(f. 1 + "=" +
f. 2))

}

ILAE M executeTransformations() /7321 FH AT T T BRI ZL, R UICRIIFE . ZEHATIE L,
EHATHR TR 1 FHERRZE. — BT, Spark R TR # R, &)L
REhAE P e EITERES R, RIUTE 72 Fios.

Fumit@localhost 3 SSPARK_HOME /Bin/spark-submit --class chapter. sevenScalaTransTormCrimebata --master spark:/Ap-10-138-152-216:7077 spark-examples. jar
Creating Spark Configuration

Creating Spark Context

[15,/11/11 07:05:31 woaprM NativeCtodeLoader : unable to load native-hadoop Tibrary for your platform. .. using builtin-java classes where applicable
[15,/11/11 07:03:32 WaRN MetricsSystem: Using default name pacscheduler for source becawse spark_app.id 15 not set.

Locading the Dataset and will further process it

printing sorted Top 5 Crime based on the primary Type of Crima

THEFT=5312
EATTERY=44838
CRIMIMAL DAMAGE=2390
HARCOTICS=1786

[DTHER OFFENSE=L334

& 7.2
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753
AT R IR 8 A BB SE M EOF IR LR (EBRAD ST
fERTR3

X s IR T FM AU, SRR RIS T B 2 AP, N T SR — K
i B PFATE RIS 1 PHIFE PR, RIS AT B € XiFR7. NAE Scala X%
ScalaTransformCrimeData )¢ K35 2 BT LA findCrimeCountByPrimary Type() 4 44 7€ X —
ASFTEREL  FFEInUL AR B

f

/":k*

* Provide Custom Sorting on the type of Crime "Primary Type"

BN

def performSortOnCrimeType (ctx: SparkContext, crimeData: RDD[String]) {

//Utility class for Transforming Crime Data

val analyzer = new ScalaCrimeUtil ()

//Flattening the Crime Data by converting into Map of Key/ Value Pair

val crimeMap = crimeData.flatMap(x => analyzer.createDataMap (x))

//Performing 3 Steps:

//1. Filtering the Data and fetching data only for "Primary Type"

//2. Creating a Map of Key Value Pair

//3. Applying reduce function for getting count of each key

val results = crimeMap.filter(f => f. l.equals("Primary Type")) .
map(x => (x. 2, 1)) .reduceByKey( + )

//Perform Custom Sort based on the Type of Crime (Primary Type)
import scala.reflect.classTag

val customSortedResults = results.sortBy(f => createCrimeObj (f. 1,

. 2), true)

(CrimeOrdering, classTag[Crime])

//Collect the Sorted results and print the Top 5 Crime
println ("Now Printing Sorted Results using Custom
Sorting. ............. ")

customSortedResults.collect () .foreach(f => println(f. 1 + "=" +

f. 2))
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* Case Class which defines the Crime Object
*/

case class Crime (crimeType: String, count: Int)

/":k".-l'

* Utility Function for creating Object of Class Crime

B

val createCrimeObj = (crimeType: String, count: Int) => {

Crime (crimeType, count)

/':k‘.-l.'
* Custom Ordering function which defines the Sorting behavior.
*/
implicit val CrimeOrdering = new Ordering[Crime] ({
def compare(a: Crime, b: Crime): Int = a.crimeType.compareTo (b.

crimeType)

}

ILTE, M executeTransformations() /7721 FH I T B EREL, RICRINT A EHATIE L,
PAT Z BIERER T R 1 FAHEIP R, —B3ATIE, Spark B HATHR LR R 2L, 6
JEE BN P32l & EATENS R, KT B 7.3 frox.

ACZ - -MASLEr SP R P10 LIE-132-2101 077 SpaR-CRanples. jar |

BT SHarE-SUGMIL --C1as Chapler.

L 3
reating spark configuration
reating spark contest }
5/11/01 0F:18:20 worw Marivecodeioader @ unable to load pative-hadoop Mbeary for your placform .. using builcin-fava classes where applicable
5/11/11 07:19:21 wARW MetricsSystem: Using default name DaGScheduler for source because spark.app,id 15 mot set.
u:-ad1r-¥ the Dataset and will further process it
o Prggt'ln-a Sorted Results using Custom Sorting......oo0iian-

=27

RIM SEXUAL ASSAULT=115
RIMNINAL DEMAGE=Z590

K73
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W3 4
Ana[IE I 8 Ja BIAC TR R AR W A E N SO S B RO A EAE A A R GE R
BRTTR 4
TEPATEMRRTTZE 1 FPATHIT A PR, AJ5VHH saveAsTextFile(path:String) Al
saveAsObjectFile(path:String). 7E Scala X} % ScalaTransformCrimeData 15 K$55 Z |,
LA persistCrimeData() 944 & X — ek, IRl S B
/% *
* Persist the filtered Crime Data Map into various formats (Text/ Object/
HDF'S)
*/
def persistCrimeData (ctx: SparkContext, crimeData: RDD[String]) {

//Utility class for Transforming Crime Data

val analyzer = new ScalaCrimeUtil ()

//Flattening the Crime Data by converting into Map of Key/ Value Pair

val crimeMap = crimeData.flatMap(x => analyzer.createDataMap (x))

//Performing 3 Steps:

//1. Filtering the Data and fetching data only for "Primary Type"

//2. Creating a Map of Key Value Pair

//3. RApplying reduce function for getting count of each key

val results = crimeMap.filter(f => f. l.equals("Primary Type")) .
map(x => (x. 2, 1)) .reduceByKey( + )

println ("Now Persisting as Text File")

//Ensure that the Path on local file system exists till "output" folder.
results.saveAsTextFile ("file:///home/ec2-user/softwares/crime-data/
output/Crime-TextFile"+System.currentTimeMillis ())

println ("Now Persisting as Object File")
//Ensure that the Path on local file system exists till "output" folder.
results.saveAsObjectFile("file:///home/ec2-user/softwares/crime-data/

output/Crime-ObjFile"+System.currentTimeMillis ())

}
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ITE, M executeTransformations() /7 V21 FH BT IR L, S RIS . ZEPATIEL,
AT 5 AR T % 1 AR 2P B
%S
1147 [ Hadoop HDFS H {F- A7 4dH 2
BRITRS
N | {E Hadoop HDFS _F{RAF2E#E, /o™i 2 E Hadoop, [Ktb#hAT A FAEEK A
Hadoop #1 HDFS:
(1) M https://archive. apache.org/dist/hadoop/common/hadoop-2.4.0/hadoop-2.4.0.tar.gz
N%k Hadoop 2.4.0 &ATHR, FRER4E 6L O+ 3| CEC & Spark H[A]— &AL EHTkEER
(EREPEL S
(2) ¥TJF Linux Shell JFH#ATLL a4

export HADOOP PREFIX=<path of your directory where we extracted Hadoop>

(3) 181 http://hadoop.apache.org/docs/r2.5.2/hadoop-project-dist/hadoop-common/Single
Clusterhtml H 7€ XA FRBAT BT RO E . e ITg R T 8 U RTFE SR ), AT RASAAT
A AR Rl v 4 A R R B AR 2. W H BT R =, Dv oA s Uk R T 1%,
{EA IG5

(4) e E G, $7JF Linux Shell 7447 PA Fin 4

SHADOOP PREFIX/bin/hdfs namenode -format
SHADOOP PREFIX/sbin/start-dfs.sh

(5) Z—"an 2 Reg XA namenode 7 U SO RGAER P H . AEHEE — a2
JE BT 5 % /> Hadoop Il55, A R E#5 namenode A% ) namenode .
(6) PATIXLLAy A 7L HDFS H i —ANH M, BT g

SHADOOP PREFIX/bin/hdfs dfs -mkdir /spark

SHADOOP PREFIX/bin/hdfs dfs -mkdir /spark/crime-data

SHADOOP PREFIX/bin/hdfs dfs -mkdir /spark/ crime-data/oldApi
SHADOOP PREFIX/bin/hdfs dfs -mkdir /spark/s crime-data/newApi

R —U)IEH, AR e I, BTN AR, % RAE http:/localhost: 50070/
explorerhtml#/, ¥ gEW6HE 2 th Bk 2@ Hx, WK 7.4 Fras.
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Browse Directory

‘sparkicrime-data =ol

Fermission owner Group Size Replication EBlock Size Ma me

draxr-xr-x ec2-user supergroup 0B 0 0B mewApi

drexr-xr-x eCZ-User supErgrougp 0B a0 0B aldAp

7.4
& 7.4 SR T HDFS X RGeN W ag, EH AT LA . & F A %08 7 8 H HDFS
APT B RT3
\;;_:_ # % Hadoop #= HDFS #) # %13 €., 5414 http://hadoop.apache.org/.

2456 i Hadoop %38, 1B EONAT PR 2L persistCrimeData(), Ff4£ 5% A KHE 5 Z BT AN
DL R ARHS F B

//Creating an Object of Hadoop Config with default Values

val hConf = new JobConf (new org.apache.hadoop.conf.Configuration())

//Defining the TextOutputFormat using old APIs avallable with =<0.20

val oldClassOutput = classOf [org.apache.hadoop.mapred. TextOutputFormat

[Text, Text] ]

//Invoking Output operation to save data in HDFS using old APIs

//This method accepts the following Parameters:

//1.Path of the File on HDFS

//2.Key - Class which can work with the Key

//3.Value - Class which can work with the Key

//4.0utputFormat - Class needed for writing the Output in a specific
Format

//5.HadoopConfig - Object of Hadoop Config

println ("Now Persisting as Hadoop File using in Hadoop's 0l1d APIs")

results.saveAsHadoopFile ("hdfs://localhost:9000/spark/crime-data/oldAp

i/Crime-"+System.currentTimeMillis (), classOf[Text], classOf[Text],

oldClassOutput ,hConf)

//Defining the TextOutputFormat using new APIs available with >0.20

val newTextOutputFormat = classOf[org.apache.hadoop.mapreduce.lib.

output.TextOutputFormat [Text, Text]]
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//Invoking Output operation to save data in HDFS using new APIs

//This method accepts same set of parameters as "saveAsHadoopFile"
println ("Now Persisting as Hadoop File using in Hadoop's New APIs")
results.saveAsNewAPIHadoopFile ("hdfs://localhost:9000/spark/crime—data/
new Api/Crime-"+System.currentTimeMillis (), classOf [Text], classOf [Text],

newTextOutputFormat ,hConf )

THATEN, EPATSZ AR TR 1 PR, PUTEE, BE IR
oAk, I AR A74E Hadoop HDFS 1, W& 7.5 Fis.

Browse Directory
/sparkfcrime-data’newaApifCrime-144729294561 2 Gol
Fermission owner Group Size Replication Block Size Mame
W-r--T ec2-user Supergroup DB 1 128 MB SUCCESS
W-r--T ecd-user SUpErgroup 282 B 1 128 MB part-r-00000
W-r--T acz-User SUpSrgroup 256 B 1 128 MB part-r-0o0o1
K 7.5
%6
] 7 R4z TUCR AXAS 2 FR 73 5 1) 8 H &G iC LR 44 ?
ERTTR 6

IUCR (Illinois Uniform Crime Reporting) XS /& 2 INEFE %2 R it I pnHEIL SRS .
AT 2 M http://data.cityofchicago.org/Public-Safety/Chicago-Police-Department-Illinois-
Uniform-Crime-R/c7ck-438¢ T#, JfLA TUCRCodes.txt N AFEIER—H 3k, B ELFfig
TARBH A ZmME0aEEds . MM 28 0 AWM PR, BB TREARE TUCR 1804
MALFEEAT 7, AT E S IF TUCR A5, JFFH TUCRCodes.txt SCAH Y SE 44 FRE N/
BHEA.

AT LA P BRR SE Tt fF e 7 5 -

(1) 7E ScalaCrimeUtil.scala H A createlUCRDataMap() N % € X — TR E. ek %L
¢ TUCR Efs SO o st MBS BLSR  322 T K, 7E createlUCRDataMap() s il EA T AR AS -

/:‘r‘.ﬁ.‘
* Create a Map of the data which is extracted by applying Regular

expression.
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*/
def createlIUCRDataMap (data:String): Map[String, String] = {

//Replacing Empty columns with the blank Spaces,

//so that split function always produce same size Array
val icurData = data.replaceAll (",,,", ", , ., ™)
//Splitting the Single Crime record

val array = icurData.split(",™)

//Creating the Map of values "IUCR Codes = Values"

val ilucrDataMap = Map[String, String] (

(array(0) -> array(l))

)

//Finally returning it to the invoking program

return iucrDataMap

}

(2) {F Scala Xf% ScalaTransformCrimeData [ 5¢ H K35 S Z iRl — 1% A~
findCrimeCountByIUCRCodes() )T R £, oI LA T ARHS A B

/:k*

* Find the Crime Count by IUCR Codes and also display the IUCR Code Names
*/

def findCrimeCountByIUCRCodes (ctx: SparkContext, crimeData: RDD[String]) {

//Utility class for Transforming Crime Data

val analyzer = new ScalaCrimeUtil ()

//Flattening the Crime Data by converting into Map of Key/ Value Pair

val crimeMap = crimeData.flatMap(x => analyzer. createDataMap (x))

//Performing 3 Steps
//1. Filtering the Data and fetching data only for "Primary Type"
//2. Creating a Map of Key Value Pair
//3. Applying reduce function for getting count of each key
val results = crimeMap.filter(f => f. l.equals("IUCR")).
map(x => (x. 2, 1)) .reduceByKey( + )
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//Loading IUCR Codes File in Spark Memory

val iucrFile = "file:///home/ec2-user/softwares/crime-data/ IUCRCodes.
tT=xt";

println ("Loading the Dataset and will further process it")

val iucrCodes = ctx.textFile (iucrFile, 2)

//Convert IUCR Codes into a map of Values

val ilucrCodeMap = iucrCodes.flatMap(x => analyzer.
createIUCRDataMap (X))

//Apply Left Outer Join to get all results from Crime RDD

//and matching records from IUCR RDD

val finalResults = results.leftOuterJoin (iucrCodeMap)

//Finally Print the results
finalResults.collect () .foreach(f => println(""+f. 1 + "=" +
£f. 2))

i, KOEK. NP AT A AR B AT 5 Ao % 1 e R P B
—HPAT5E AL, HEE R RIT B 7.6 s

UM L@ ToCa TNoSE § YoPARR_HOME B1r, Spark-SUBniE - -C 1ass CRapLer Geven .GCald ranst Ormer TmeData - -Master spark: ;1 p-10-69-177-20:7077 Spark-oHamg es. jar
reating Spark Configuration

reating Spark Context

5/11/12 11:41:21 wWaRN NativeCodeLoader: Unable toe lToad native-hadoop library for your platform... using builtin-java classes where applicable
5/11/12 11:41:22 wWarN Metricssystem: Using default name Dacscheduler for source because spark.app.id 15 not set.

vading the Dataset and will further process it
pading the pataset and will further process qt
£95=015,None)

536=02 ,NOna)

£21=(44 ,Some({NARCOTICS))

2300=(2,5oma{FUBLIC PEACE WIOLATION))

554={34 ,Mona]}

szo-gzasg,unre}

180-(2,.5ome(0THER OFFEMSE })

21, Some{NARCOTICS)

024=(285,Some (NARCOTICS) )
510={6,5ome{0THER OFFENSE]Y)

7B0=039, Some{OFFENSE INYOLYIMG CHILDREND)Y
550=05, None)

01l7=

S06=0103,50me (PROSTITUTION] )
330=L46,None]

122=(14 ,some{DECEPTIVE PRACTICE))
753=(2,50ma(0FFENSE IMVOLVIMG CHILOREN))
015=_2 , soma(NARCOTICS))

170={27 ,Some{NARCOTICE) )
5111-(16,5ome{OTHER OFFENSE]})}

918=(2 ,None)

544-(2 ,some(SEX OFFENSE))
§30=(1,50me HhRCGT]CS}%

235=(9, 5ome (KIDMAPFING] )
367=0{146,Some (OTHER OFFENSE})
416=04 , some (WEAPONS VIOLATION])
26d=_01,NOne)

275=(2 ,NOone)

3120=01793, 5ome(CRIMINAL DAMAGE))
3234=(8 Noha)

480={1,Nona)

335=(2,5ome(CRIMINAL TRESPASS]))

K 7.6

K 7.6 [ R B o 1 Spark {RNV M, E &I 1 DANE R EUEEE, PR )5 7R
SFEFF 12 & EATENEE R
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\V TUCR X520 4 #R 64 — 245 3TEP 4 None, E 3 TUCR X4 44 ( TUCRCodes. txt )
IR ALK, B TF41EF leftOuterJoin, FTvA# &k | £ MEIEE (L
TR ) B9PTA 3R, M RA RELAYIGRIR A A MEIEE (IUCR ), FTA
I~ IE B a1k A1 4 None,

EARTT IS T BT 3T E HR AR SR i LB 52 A= v P 0] @il i AR R B a) s ] . R 48
ATHE RN — 5158 Spark H 1 FF AN

7.3 Spark F#9F AL

EARTHRIRWTZE Spark HACHFF ATEEZ AT . TR IR Spark FEHEH) & A
ARG AF L) S I E A

FF A/ A7 & Spark B EEHIFMINEEZ —. Z HIRE| Spark A 1175/ 4 & A IR $4
1701, FRAEFE RDD i FHEAE, SNSLhRitFAS KA. BIRIZ 2 —FEOAT AFFF
Wi, BA N e R ARG, Rl BE TR R B A H A LB 2R

ik RDD H AT persist()E% cache()#AE, 5 AN/ A7 3 B 7 i X S A fr Ay
T RN B4 persist()aY, cache)ER{EA7fifi 7£78 FH RDD 1HE 7 XA, FHAEZEIELE (BN
HyRAMZEERSE) b B B e XSRS/ i ——A B 10
e AT AR AT S AE BRI G T A

Spark FE AN F L HIHF A, HABARAFED N, oV R R A E A,
RAfpf et st b, KRS XAFE N, s 8 —2E40 Tachyon Chttp:/tachyon
-project.org/) M ZHELFRENL T P X L7620 B org.apache.spark storage.StorageLevel
N2 Spark B SR SO LR BT FH A .
O StorageLevel MEMORY ONLY: HA7{iZn R RDD 171 (£ JE 7 4L 1) Java %

FH, XL Java X RAE Spark FEHFN A7 B . WIR N AFA E LA 56 B 2R 4L,

| —2e 53 XA Ge A A7, I BRI EN & E . X2 Ng0], W

e JUVF Spark 1EML I mtERE/K-Fo R 54 29 WA TR 203 A7 1/ DR AT

ENAEI, AN RO .
O StorageLevel MEMORY ONLY SER: X5 MEMORY ONLY J5fl, XHITET

‘B LU AL TJava ) R BITE A AE T S8, X SO R B T A — S N 47 7 (] .
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i S TE N P A A0/ BOP S DL S IR T AR . Taiil 5 2, 7 ZEAE
PR P HI4LEE,  ELan https://github.com/EsotericSoftware/kryo.

37 <14 http://spark.apache.org/docs/latest/tuning html#data-serialization vA T fi#
A RPN EARACT F LA 6 % 15 &

StorageLLevel MEMORY AND DISK: 28l T- MEMORY ONLY, ME—F][X 7l7E
FYNEAR L IAERE— UV BHERS, eB R XA REAE . StorageLevel.
MEMORY AND DISK MEHELEGT R0 (X, I BANSAERR IR E KRB N &8
TR FRENEEAT XA, FEEOR MW HEEL S BOR B N Es SE 5 LA
FritFod FEE AR

StorageLevel MEMORY AND DISK SER: Z${ll-+ MEMORY AND DISK, [X
MIETE LT FAL JTava X RIIEALFAE 150X . 5 MEMORY _ONLY SER
PR, TEDNCEFAPRERFFICEE, JFtRP I EA 2 SRR ZE IR .
StorageLevel DISK ONLY: X1+ 57 X AFGfERL R b o AE N AF A AR
N7, I HERIFERN I . XA EOo AR B TR _ERIEL.
StorageLevel MEMORY ONLY 2. MEMORY AND DISK 2 %. DL 2 Z5E[
BT A A7 1 0 Rt 5 Je i e RO R D Re, Btk s MR+ R X &
woE LA ELOHEANT A L. #l W, MEMORY ONLY 2 £l T
MEMORY ONLY, {H AR &g i+ 5775 X il 2R i A5 s b
StorageLevel OFF HEAP: IAr&Znlbnic Nsesete, F+ H AR X SEbrie ™ H
BlEAT . 72 OFF HEAP f#igZin) T, Hids LU 5IAAs U7 /£ Tachyon
(http://tachyon-project. org/) #'. Tachyon /& —F LAk i) 2 28 HEAF 6 it v 7 &
B T RIRCER TR, R RVERE/AMIPT S B E AR, X RO R
15 B W B MR A7 A B BE 2 AN IR RN AR P ig T R A — > TVM
A REAE R . WA A7 % 75 W1 Tachyon X B I HESMTF i R A — MBS BT AL,
Al Spark ANATE Spark $0AT %% A it 1 00 T R S748000E . (1 T 2847 0 X A7 i 70
B HEN A7, Spark AT EHN A AT Spark 1B MV A1 HE A A7 BV 08 A7 fith A ol
fEiL. XA, Tachyon HH N A7 A LA 257 A, Tachyon A if B E
Y N AR S TOE HilTh A

Spark 42 4% F] Tachyon &9 38 %14 X 3% . =T -7 http://tachyon-project.org/master/
Running-Spark-on-Tachyon. html 3x R A % Spark £ Tachyon & & 69 £ % 12 &-.
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B T ASFAFES ], Spark WL FEPEREEANE (B4 reduceByKey) HPARAFH (8] 8K
efttEre i, B Redca H P BaCRHFFAMERITEOL T« XU 1 S e P A
BT s PR EE TR AN A . EFREFERE, X1 RDD fFFAMG R AT LLE X
—Ik, —HENa, EEPIT I A i A ae B o

Spark AT/ MEH (LRU)D KABIMNAAFHEFsmE R GETFEIo)D,
{H & m] PLE z0HE A H RDD . unpersist() &% i Spark AT

74 K F &

fEA S, Wi T Spark RDD APT HHA0 % FhH K i (1, 16 T & FTLSE i,
JemAL ] Spark HEH IRERMREAT. SR, B0t T Spark SRALHT M RE MR AL
A AT

fEF— 8, KB Spark SQL 932 TR
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FITAT AR AR b 1) I8 H A ik ot 048 1) 42 AR V7 18], b A FH 3 B8 AT 3kt PR 4
[T A Rk B B ) R B

S5 L& HTE S (SQL) (https:/en wikipedia.org/wiki/SQL) (#1538 FLA /BT & —
NREFEREI, - AR bR AHUE, BT e LA

( http://www.moreprocess.com/database/sql/pros-advantages-of-sql-structured-query-language ) ,

SQL —E e irfIiEIEE S, (HepiaE RSP B, RAERL(EH RDBMS L
SQL #4728 B3, Hiiav)F & — M HESE, A LLE NoSQL %i##i % . Hadoop 5575 i
REAFRREZE FIEHERLT SQL 3z . XA G SRIRIRBLSEIL 1, Apache 5] A | Apache
Hive Chttps://hive.apache.org/), EFefit | — 2L SQL 14 1 MLl SQL 1%, {414
ST AT RE B X A7-4 /E HDFS o 18k 047 70 #r

% Hive 11D Re¥# A S 0], {H Hive &AL EIAZ B AT EZE HAR. Apache Hive 7
J& ¥ Hadoop Al MapReduce fJF#H#, X3 2 47 ALAL L D) e Rl BR = S slosg B
BT HIRE T o

Apache Spark {EN—AWAFAT AL EAESE, RRGEIRE] 7 iX—/K, IHEHZ
OHEZE EFeft 7 55— N e/PE: Spark SQL (http://spark.apache.org/sql/) .

EAF Y, ¥1Tie Spark SQL FZeH K ILRFRINEE, AL br N T2 REWEAE K& i
F i AT A2 B A/ T

KRR LA 38
Spark SQL [P4A Z 45 1
%5 o — > Spark SQL 1F k.
% RDD #%#t ;4 DataFrame
fifi H Parquet
i H Hive 3£
P e R PI0 AN g A ST R

L

Iy Ny Ay iy W
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8.1 Spark SQL #94K % 45 #

TEAR TR 18 Spark SQL S AR BT 2R A EFRZHA . X P35 B e & [ fi# Spark
SQL )& Fh4F A T BE -

8.1.1 Spark SQL B IR

fEi& W Oracle. MySQL Z55¢ 2 EE L R4 (RDBMS) )¢ R 45 KR A7 g £
FEAIH SQL X Z 4 PAT o #r & ik e AR B B R AT M A, B B B i e B AR 2R 7
i 5 25 22 o R

T S EABIS LS GB AR EA RS E A~ TEIEY . —HEdEERE
2 TB 2, CEEEN APk, thin SQL &l & ZJLA/Ne, A AmHE 2 0k s5e
B, FFRTRE FECEAN RGUA B2 O 5

T /& Apache Hadoop (https://en.wikipedia.org/wiki/Apache Hadoop) MNiz 4, EAE
N—MooAas AT . B TR EEAESE, 7] H /e A fF A #E TB/PB 2%
A %3 . Hadoop & 7E MapReduce Chttp://tinyurl.com/mSwgezy) HIMAT 4ozl Tk
1. S8 Hadoop A& ] LIS HH Java A TUIKE . B 2% 11 MapReduce #2577 1% Java 12
Fr it 1Y, {H7E Hadoop < 5| A 1 &1 Pig Chttps://pig.apache.org/) #1 Hive Chttps:/
hive.apache.org/) KALAE Java 15 5 A 37 N &

Apache Pig B& 2 —FHIAIE S, 1] Hive $24E 728 SQL M35, 204 AL mr LhgR
HRAL SQL 1A i), XLedif) H a4 N MapReduce 1B, EEFT & AT, HAAE
A R

Hadoop N RKEHEALEE K [ &4y, @1 Apache Hive S5AH ICHEZL IR PRAE 73 A I AP [a] I
17, #HIN TB/PB A EHE I /0 M HEZE . Hive HME—Bk 2 & DAL AL B AR =040 AT 2 1)
BRATRETR Z Lo s 2 LN, XiET 72 B E .

TRGEMELR, ERLAE )LD L8 i A2 JLNET N =245 . AR T
BB O, A R R TTIE B R & LA 2 2 AP 8 N 75 5K, IR B 7 K5 A = B e
W CRFRTE) i E /AT R E T R LR

Spark SQL W& H 12 I Pk R & WA R ad FE 5L (nblas & > 55 R
G B REM, RN HENAFAP AT, AT EJ LN AERRG R . XEA
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JUA Spark SQL (1] 5 E 4 i

A ZHRCEAAE Spark WAF (RDD) H S54MEERIR AR &I S, REIL

Pe i RALHE

Q RIS DBMS £ AR R sk fE

Q  SCREFTIEEEIE, A a2 g M A s A B T BRI A 1 AN A P

O B AR E RN A8 22 S IXFE I S 2 0 B SR SE Y JE

Spark SQL - 2014 £ 5 H X KA, s& Spark HiHERFIT K A2 —. BE&IL 152
i3 56. Spark SQL W83 & 1E RN AR A4 b FE A BT b, LA AEREAIBEZ) 8000 /719 £
i 100 PB f%dE. BARBRAEE?

Z a7 E 2 e, IR B — Bl st A, HAEKZ e R R
— 884y, FATE T8 Spark SQL it B A4 2R i FiZH A4 .

8.1.2 Spark SQL Ay4A14

EARTH, K718 Spark SQL AT ity - Fh 244 Spark SQL &1 %> Spark API
IR R IT A /T, Sl T PRASHETAAF LSEEL A 75 09 H 5.
O DataFrame API: 1X/&H T X7 EdE IR A Spark W B 70 A AR AL S AT R &
#AE APL.
O Catalyst optimizer: XJ&—NA[F EIIILIES, H TR ALES S ST IXFE 1) 25 A 2
AN INET B ZAE IR DA R A £ i S5 Y .
R RS IX AN AL, IUAESSEF Spark SQL HIFEARZEH
5] 8.1 .7~ | Spark SQL fH S FPZHAF R S Ak R 450 . T IH#EE 118 Spark SQL
IR B H A

User/ Custem Applications
Data Sources (Scala/lava/ Python)
CLI/ JIDBC Service/ SQL API ‘—‘
Parguet -
Hive QL Standard QL
SPARK 5QL
JSON - DataFrame API/ SchemaRDD <_I
Hive Catalyst Optimizer
-~
SPARK Execution Operators -d—l
Cassandra SPARK Core
SPARK CORE -‘—l

& 8.1
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1. DataFrame API

DataFrame ¢ SchemaRDD A& — M, BC&/E R G5 (www.r-tutor.com/t-
introduction/data-frame) H'&% Python [¥J Pandas Chttp://pandas.pydata.org/pandas-docs/stable/
dsintro.html) A 75 PLSEH)L .

Spark 4" REFFAIF 1 AR [E IRESS , FLPr SEEL) DataFrame H 1470t B AH [R5 ) 73 AT
AATH A . B/ Spark SQLAP I E MR, =T IRAEA IR ATLMEX Spark
Core 73 A EES (RDD) —FELARLT 7 30/t . DataFrame FREF HAR 20 30 FF F ECEL
WHAT ISR R ER(E. T 118 DataFrame ) —2554

2. DataFrame #1 RDD

DataFrame 14 /217 %) %11 RDD — %, 2 50 vFH 7 8 H @1 mapreduce 25 FE 4 ) SPARK
APT R, EAITTAT LAdd 2 Fh o5 R 7 R, BERE B3 K R A0 1 R B JSON
ol Cassandra SEA4) %, B3 M Scala/Java/Python 1A% 6! LA RDD HRi . — HR)iE
¥ DataFrame, HiA] LA# & 21 Group By. Order By 25 % Fioe Rz AR A e 5 EA1,
X Iz BT A7 U E 1 5 P IR IE .

¥=, 12 RDD —#¥, DataFrame /2 WEIRHATHY, FRIAEMH A #1140 DataFrame | 1)
print()2k count()Z K4 HIFAE, HMASHYFIAT KL W RDD —F#£[#) DataFrame
B EAEZAAENTT, (HENTUSIFERIEA 6, XA TR A . et
N FH A5 a0 B g A s AT K B gt 2 R K48 77 %, X ENTRELT RDD H R4
Java/Scala X G 12847

3. AREXERE

DataFrames 835 '€ R (UDE), ©AITRT AW H A N BXCER EN T 2 2 42 14T
BWANEMLRE . —H5ERaEM, et A] Lhdid TDBC/ODBC 4 1 H ik 8 e T HALH
DataFrames JOHefit [ IEREANNEL L X UDF B RIEM, AR el EN &S ik EUA
Z5 SQL

X B FEAHY Scala X9, /Rl A JISON SCAH#4)i& DataFrame:

val sparkCtx = new SparkContext (new SparkConf ())

val sglCtx = new SQLContext (sparkCtx)

//This will return the DataFrame which can be further queried

val dataFrame = sglCtx.read.]json("/home/ec2-user/softwares/company.

json")
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4. DataFrame #1 SQL

fEm2¢ ) b, DataFrame $2fit 5 SQL AR LIRE. 18 H Spark SQL A1 DataFrame,
H5RAAM (SQL) #HEL, AT ER513% . DataFrame JNH 'S i) —uh gk Uy
2, AMYUTTUAYR S SQL Arif), AT LA A FIA]H Scala, Java 2 Python pRZEYL, FF7EEA]
Z [Alf%i% DataFrame K44 @ — 51T, IF H 2R 24T 58 B B M RIBICe 32 21 .
RN AT CAASE FH fn if 15 5] NG R 4% i 45 M R R L T4

DataFrame API 7EAH 2 -0 w0 8 17 880K, CLEEAE 2 N 2 G s s 13 1) 490 e 2L
P42 R EE R, AR SERR A AT AR R T e e VR PR T .

TS B FhE R (Parquet. Hive B¢ JSON) Jn#k kb ¥ (SQL 5 Scala fGAD)
a1 S, EEZ AT, E T f## Spark SQL ) H AR .

8.1.3 Catalyst Optimizer

Catalyst Optimizer &[] T4t SQL % if] 8¢ DataFrame A& B A S LA T 2088 737
‘B2ET Scala F IR EGUIAE S A, SRR AT RUNAN S T AR LAk . Catalyst 1) H b5
& B S R AL EOR M D) 25 TN 3] Spark SQL, F AL 41X HF & N 1 aefg 4 Al
A IGHT ) YA BIPCAE &%, BRI B R IR K2 . X H AR IR 2
Zyid it R H Scala ZfE&5f9 R SEHL. 7Em1 200 L, Catalyst BLFE LT BYAS[FIFT B -

Qo

Q ZHEIN
/B35 ]
QR4 Rk
] 8.2 4 BT A i THI M B i fe] AH EL & B2 1) = i A -
_ Logical Physical Cod
Analysis  optimization  Planning Ge";‘;iﬂn
SQAL Query >
- rr_ o Selected
}&;ﬁgﬁﬁﬁ}{mgm Plan Hﬁ;ﬂﬁgn || | e || Sl
DataFrame S
Catalog
< 8.2

T BT 18— K Spark SQL HIEEANHINEL .
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Q M1 (Analysis) : fEULBITEL, Spark SQL 4% | —260 &R, 1XLEI¢ RREATHERK
H SQL A=A 1 AST GMZIEVEM 46 E) , X AJHESR B ¥ A Spark SQL API
fd ] DataFrame XJ 3. BB Mok R R BRI E T RIB A E I 4G, B
41, SQL #rif] Select name from emp A<= 73 HHZ & 42 138 20 CH R H 44 Pk Bk
RKAK) o EXEWIAT Catalyst BJFEN], R EFHONZEITR]. DUT R AERRE
MriZ gttt 2 AT Catalyst K8 LA 7~ 451 -
>  Spark SQL ZE4F Fr 1 38 S LA H o, BRI AR B AR I 2 i 2 H ok

SRIER R
> SAEAS [ F1 A0 N 33 B4 18] PR B 55
> BRI TR SNE A, s8R T T RIA AR T

Q  ##Aik (Logical Optimization) : — HG|@ZHE 1, T Dt 2 ZEMLH
B, HoAe i T im0 g Ao v A T R, XS =S, 1518
N BEBE, Rk /R RIEA M BT RGP AT DU I A
A AE R Z AR, SR E BT RASSK AT . 78 Scala H1, X LELSRRIFIL
WHEAZ g, FRMEEEENIDIGE, HIpaedd 1 E R CULEL. &1
172 H T4 F 8 BARRS A i 700 17

O  #t%l (Physical Planning) : @3 11XI/5H F—P 2 H5 Spark #4417 9] 2
VLEC s AR A R — e M E R . S8 )5, B0 FH AR 7Y e e 2
Xl PEL RIS BT & TR R ERA A, B an, AR R B DE AR ALK £
L 2| — Spark MU ERVED . AN, BERT DK ERE NI R THRIHEIR 21 SCHF1H 1] Bl
52 SRR R -

Q 4R (Code Generation) = HENidd 2 1Y 5 24 B B A2 A2 Al mT ATE T A 1 kB3R
1T/ =k Y . Spark A F2eWNAr, XEWETE X CPU 48, Kt
Fi Catalyst 4= plii ZACAS I TASAMEE . FEFTA R ZE )G, Spark A E AT E
FIH] Scala & 5 HJHRF& DI BE quasiquotes Chttp://docs.scala-lang.org/overviews/
quasiquotes/intro.html) ARALACHD A= Ale B fa] 8L, BE = 2K

\i:_ # % Spark SQL ZRAF=4A4F49 £ %13 &, #514 hitp://people.csail mit.edu/
mate1/papers/2015/ sigmod spark sql.pdf.

8.1.4 SQL/Hive context

§% | DataFrames A1 Catalyst 2 %), Spark SQL & H T 5 — 141 SQLContext.
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SQLContext 3% | Spark AT A R RINiE, Vi FTA Spark SQL IhHEMIA I A
SQLContext »& MIH SparkContext 6! ZE 1] .

HiveContext 21t | SQLContext H1 T2 it ThRe B, H Ti@ L HiveQL fEHTEE S A
i), JF M\ Hive e HUEE -

WG AE Jm S BT HE AR SR s ] H PO B A1 H SQL/Hive context. fEATTTH L [
Spark SQL & FZH A Ak R &5k . dksepiit, wadid 1~k 1 ## Spark SQL 175 F
IfE

8.2 %5 % —/ Spark SQL 4£ 1k

TEARTTH, B 118 H Scala 1 Java >K4w’5 Spark SQL EMLALAANTR . Spark SQL $
fit 1 &= & 1) DataFrame API Chttp://spark.apache.org/docs/latest/api/scala/index . html#org.apache.
spark.sql.DataFrame ), A H T INEAN 73 M & A 4L . EAMFEEM Hive. Parquet
F1I RDBMS IXFEES RS ARINERY 73 M &8s (08, B4R TSON #43UAT1 CSV A% 55
LA AR I B RiEYE. BR T DataFrame API A& R X EMEZ 4F, B(H
T Spark H CINE I EHEINAT SQL A

AkEERTHE, {8 Scala 4’5 25— Spark SQL 1E L, 2R A A H] Java AN SEE

8.2.1 F Scala#mE Spark SQL 1EM

TEAT 48 B Scala API 45 5 F140 4T 55—~ Spark SQL £k,
X RAFHIE — ™ Spark SQL 1EMV, 5 KHLLAT (company). #[] (department)
Mot T. (employee) ZHE% JSON #& 2 fa] B AL ol . ZF W0 T BIACHD

[

{
"Name" : "DEPT A",

"No Of Emp":10,

"No Of Supervisors":2

"Name" : "DEPT B",
"No Of Emp":12,

"No Of Supervisors":2
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"Name" : "DEPT C",
"No Of Emp":14,

"No Of Supervisors":3

]
2 S AT TH Y TSON s o H AR AR R AF Z N EHC SR B R A R AL B, R
fi % N company.json.
TR, $ATLL NP IR{EF Scala APT ZbEEAR ] (1) £ -
(1) 4T Spark-Examples Tl H J-61J & —>44 7y chapter.eight.ScalaFirstSpark SQLJob [1]

AL & Scala X%
(2) %45 ScalaFirstSparkSQLJob, JFF7EELR B R I LL S ARES B

import org.apache.spark.sql.

import org.apache.spark.
object ScalaFirstSparkSQLJob {

def main(args: Array[String]) {

//Defining/ Creating SparkConf Object
val conf = new SparkConf ()
//Setting Application/ Job Name
conf.setAppName ("First Spark SQL Job in Scala")
// Define Spark Context which we will use to initialize our SQL Context
val sparkCtx = new SparkContext (conf)
//Creating SQL Context
val sqglCtx = new SQLContext (sparkCtx)

//Defining path of the JSON file which contains the data in JSON Format

val jsonFile = "file:///home/ec2-user/softwares/crime-data/ company.json"

//Utility method exposed by SQLContext for reading JSON file

//and create dataFrame

//0nce DataFrame 1s created all the data names like "Name" in the JSON
file

//will interpreted as Column Names and their data Types will be
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//interpreted automatically based on their wvalues

val dataFrame = sglCtx.read.json(jsonFile)

//Defining a function which will execute operations
//exposed by DataFrame API's

executeDataFrameOperations (sqlCtx,dataFrame)

//Defining a function which will execute SQL Queries using
//DataFrame API's

executeSQLQueries (sqlCtx,dataFrame)

/:k*
* This function executes various operations exposed by DataFrame API
*/
def executeDataFrameOperations (sgqlCtx:SQLContext, dataFrame:DataFrame) :
Unit = {
//Invoking various basic operations available with DataFrame
println("Printing the Schema...")
dataFrame.printSchema ()
//Printing Total Rows Loaded into DataFrames
println ("Total Rows - "+dataFrame.count ())
//Printing first Row of the DataFrame
println ("Printing All Rows 1in the Data Frame")
println (dataFrame.collect () .foreach { row => println(row) })
//Sorting the records and then Printing all Rows again
//Sorting 1s based on the DataType of the Column
//In our Case it 1s String, so it be natural order sorting
println ("Here is the Sorted Rows by "No Of Supervisors' - Descending")

dataFrame.sort(dataFrame.ch(“ND_Of_SuperviSGrs").desc}. show (10)

}

/:k‘.-l‘

* This function registers the DataFrame as SQL Table and execute SQL Queries
*/

def executeSQLQueries (sglCtx:SQLContext,
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dataFrame:DataFrame) :Unit = {

//The first step 1s to register the DataFrame as temporary table
//And give 1t a name. In our Case "Company"
dataFrame.registerTempTable ("Company")

println ("Executing SQL Queries...")

//Now Execute the SQL Queries and print the results
//Calculating the total Count of Rows

val dfCount = sqglCtx.sqgl ("select count(l) from Company")
println("Calculating total Rows 1in the Company Table...")
dfCount.collect () . foreach (println)

//Printing the complete data in the Company table
val df = sqglCtx.sqgl("select * from Company")
println ("Dumping the complete Data of Company Table...")

dataFrame.collect () . foreach (println)

//Printing the complete data in the Company table sorted by Supervisors
val dfSorted = sqlCtx.sql ("select * from Company order by No Of Supervisors

desc")
println ("Dumping the complete Data of Company Table, sorted by Supervisors

— Descending...")

dfSorted.collect () .foreach (println)

}}

b BRIk 4 JISON 44l (company. json), #AJ51# H DataFrame API #1447 [

—4Bp e, MU SQL &l AT 5L
(3) ¥ T RKEHAT ScalaFirstSparkSQLJob FH7EIRANFE FFi%iil & L &EF 4 B, ik

Spark ZERE O A 8N HtiadT, Wi Bl AR [E] 1) spark-submit M T HoREEAZEN . X 5TE5
6 T “ K Spark” H “H Scala w5 Spark 7EMV” Tt —HFE . LA spark-submit iy 4>
B RARIXFE:

$SPARK HOME/bin/spark-submit --class chapter.eight.

ScalaFirstSparkSQLJob --master spark://ip-10-166-191-242:7077

spark-examples. jar



* 170 - SR R EHE 43 Hr——2E T Storm. Spark $57 AR 1) SZ I S H

—HBHATIZW S, BRI GEHAT, FRR =AU 8.3 A gh .

EumitE localhost 3 SSPARK_HOME/bin/spark-submit —-class chaptenei uhtqca1aF1r5t5Eark5QLan --master spark:/ 1p-10-231-73-237:7077 spark-examg|es.Jjar
[15/11/1% 02:20:03 waRN NativeCodelLoader: unable to Toad native-hadoop Tibrary for your platform. .. using builtin-java classes where applicable
[15/11/19 02:20:04 WARN Metr1c55y5EEI using default name pacscheduler for source because spark. app.id 15 not set.
Frinting the schema. .
oot

| -- Mame: Str1n? (nul]ab]e - truel

|-- mo_0f Emp: Tong (rullable = trusl

| -- wo_of_supervisors: long (nullable = truel

[Total Rows - 3

Frinting All Rows in the Data Frame
[pepT_A,10,2]

[DEPT_B,12,7]

[oEPT_C,14,3]

Here is the Surted Rnws by "Mo_O0f_Supervisors’ - Descending
- - -+~ -+
HameIHn Df Emp ND QF auperv150r5|

L -

DEPT_E| 11 3|

DEPT_A| 10 2]

DEPT_E| 12 2]
L i bt
Execuc1n? sOL queries. .
Calcualting total Rows in the Company Tabhle...
[3]

pumping the complete pata of Company Table...

[DEPT_A,10,2]

[DEPT_R,12,2]

[oEPT_C,14,3]

pumping the complete pata of Company Table, sorted by suparvisors - Descending. ..
DEPT_C,14,3

DEPT_A,10,2

DEFT_B,12,2

< 8.3

K 8.3 s I 5~ Spark SQL {EMVAESRENFE AR & ERHH . N1l Spark

Java API X [Fl—/MEMVHE TACIS9R S T4k,

8.2.2 HJava/®§ Spark SQL {EJl

{E AT R 554 Spark SQL Java API K15 18 4w 5 25 — )™ Spark SQL 1E V.

R AE 8.2.1 THEIZEM company.json {IRFAETEERE I, 18T LT PR RALFE

Scala API Ffr{d F 1 4H [/ 25 4% -

(1) T Spark-Examples Tl H -8 & —~4 N chapter.eight.JavaFirstSparkSQLJob

1AL AN Java X % .
(2) %% JavaFirstSparkSQLJob, JFF7EEL A Bl R s BL A B Bt

import org.apache.spark.*;
import org.apache.spark.sql.*;

import org.apache.spark.api.java.*;

public class JavaFirstSparkSQLJob ({
public JavaFirstSparkSQLJob () {
System.out.println("Creating Spark Configuration");
// Create an Object of Spark Configuration
SparkConf javaConf = new SparkConf ();
// Set the logical and user defined Name of this Application
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javaConf.setAppName ("First Spark SQL Job in Java");
System.out.println("Creating Spark Context");

// Create a Spark Context and provide previously created
// Object of SparkConf as an reference.

JavaSparkContext javaCtx = new JavaSparkContext (javaConf) ;

// Defining path of the JSON file which contains the data in JSON Format
String jsonFile = "file:///home/ec2-user/softwares/crime-data/

company.json";

// Creating SQL Context

SQLContext sglContext = new SQLContext (javaCtx);

// Utility method exposed by SQLContext for reading JSON file

// and create dataFrame

// Once DataFrame is created all the data names like "Name" in the JSON
// file will be interpreted as Column Names and their data Types
// will be interpreted automatically based on their values
DataFrame dataFrame = sglContext.read().json(jsonFile);

// Defining a function which will execute operations

// exposed by DataFrame API's

executeDataFrameOperations (sqgqlContext, dataFrame);

// Defining a function which will execute SQL Queries using

// DataFrame API's

executeSQLQueries (sqlContext, dataFrame);

//Closing Context for clean exit

javaCtx.close ()

/:k‘.-l.'
* This function executes various operations exposed by DataFrame API
*/
public void executeDataFrameOperations (SQLContext sglCtx,
DataFrame dataFrame) {

// Invoking various basic operations available with DataFrame
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System.out.println ("Printing the Schema...");
dataFrame.printSchema () ;

// Printing Total Rows Loaded into DataFrames
System.out.println("Total Rows - " + dataFrame.count());

// Printing first Row of the DataFrame
System.out.println("Printing All Rows 1in the Data Frame");
dataFrame.show() ;

// Sorting the records and then Printing all Rows again

// Sorting is based on the DataType of the Column.

// In our Case 1t is String, so it be natural order sorting
System.out.println("Here is the Sorted Rows by '"No Of Supervisors' -
Descending") ;

DataFrame sortedDF = dataFrame.sort (dataFrame.col ("No Of
Supervisors") .desc());

sortedDF.show () ;

/:k‘.-l.'

* This function registers the DataFrame as SQL Table and execute SQIL
* Queries

i

public void executeSQLQueries (SQLContext sqglCtx, DataFrame dataFrame) {

// The first step is to register the DataFrame as temporary table
// And give 1t a name. In our Case "Company"
dataFrame.registerTempTable ("Company") ;
System.out.println ("Executing SQL Queries...");
// Now Execute the SQL Queries and print the results
// Calculating the total Count of Rows
DataFrame dfCount = sqglCtx

.sql ("select count(l) from Company");
System.out.println("Calculating total Rows in the Company Table...");
dfCount.show () ;
// Printing the complete data in the Company table
DataFrame df = sqglCtx.sgl ("select * from Company");



%45 8 7 Spark (1) SQL i) 5| % ——Spark SQL * 173

System.out.println ("Dumping the complete Data of Company Table...");

df.show () ;
// Printing the complete data in the Company table sorted by Supervisors

DataFrame dfSorted = sglCtx

.sql ("select * from Company order by No Of Supervisors desc");

System.out
.println ("Dumping the complete Data of Company Table, sorted by

Supervisors - Descending...");

dfSorted.show () ;

}
public static void main(String[] args) {new JavaFirstSparkSQLJob();}}

AITH A CAE AT 5 Scala 1EMVZELLFI DIEE, AL EFIH T Java API RS2
(3) 4T JavaFirstSparkSQLIJob JFTEIRBNFE Pz & A F 45 R . ik Spark LR
jashitizty, W ZAE A E ) spark-submit N T HRHEAAEN.. X 57D 6 & “#A%
Spark” 1 “H Scala 4’5 Spark {ENV.” — BTl —4F. spark-submit 5 F HERARIZF:

$SPARK HOME/bin/spark-submit --class chapter.eight.
JavaFirstSparkSQLJob --master spark://ip-10-166- 191-242:7077

spark-examples. jar

— HIATRIR AL, (BRI GEHAT, IR A 2RAUT Scala 1R MEFHATIN P HI 45 2R
2, AT 5EAEH Scala M Java API % 5 FHHAT 5 — 1> Spark SQL 1EML )5 > . 7E
BT ORI E T BT 18 Spark SQL M2 H & AP IhRERT4H Y

\?:, A TBEAZ, BEafa- A 54128 Scala API #9 5% 3.

8.3 F RDD %%4% 4 DataFrame

FEARTTH, it i Spark SQL Fra H P IA RDD #4649 DataFrame 1) 50% .

YA, BRSO HREG S 2 T AR, fEREEELT, a8
Spark FILALFRSEHNE AN AL B LSRG — L8 DL, 1Ay B2 Spark SQL AbHHAH [R1 24 LAIRAS 7)
SMPIILIE . EIXEEAEOL T, Bdts Jom#E—k, P Spark fitAb3ak Spark SQL % H 4b#,
I 4> A Spark § et — 20 A3 . T E2E [ O s T 201 N A7 AT TR VR 7% .
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N T g aX /a8, Spark SQL (DataFrame) $2fit |5 Spark fitAb¥ (RDD) [¥) H
{EME. faTM 52, Spark SQL #24it 7 AJ LL¥ RDD ¥4ty DataFrame (1) API, JfHATLAH T
AT I

Spark SQL #2&fit 1 AP A[FIERE, H T4 RDD 446 4 DataFrame.

O B3l E: GRS, HERRRAXT R, HFAEMREZER . A RHE

%5 Spark W HHFE P AR RIS E A 2L
Q TPl e Fahe OB, 28541 Spark HINE & -
NHE4RSEETHE, R TR,

8.3.1 HzEtdiz

Spark SQL #2fi£(1) Scala API AJ 37 5K RDD §44: 9y DataFrame [ H b 2. X B
Hir2E X Scala ZB15E, RJEH =581 7ML 2] RDD K41 JREEFT#E, DN 1 58 b 34
fit, i BTERFEE AL, HAEdE N CSV XXFRIIEN (BLE S5 F8) . XAk
{79 RDD &k, SRJERH %08 DataFrame, /o AT —2L50 47 .

PATLA T A ER, A8 A H 3 #25 RDD %4449 DataFrame:

(1) FT 1 FF 4w’ Spark-Examples Tl H , J-7E chapter.eight #2578 H @ I1— > #T1H Scala
Xf % ScalaRDDToDFDynamicSchema.
(2) %w#%E ScalaRDDToDFDynamicSchema.scala FH# 11 LA AR ES -

package chapter.eight
import org.apache.spark.sql.
import org.apache.spark.

object ScalaRDDToDFDynamicSchema {

def main(args: Array[String]) {
//Defining/ Creating SparkConf Object
val conf = new SparkConf ()
//Setting Application/ Job Name
conf.setAppName ("Spark SQL - RDD To DataFrame - Dynamic Schema")
// Define Spark Context which we will use to initialize our SQL Context
val sparkCtx = new SparkContext (conf)
//Creating SQL Context
val sqglCtx = new SQLContext (sparkCtx)
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//Define path of our Crime Data File which needs to be processed
val crimeData = "file:///home/ec2-user/softwares/crime-data/

Crimes -Aug-2015.csv";

//this 1s used to implicitly convert an RDD to a DataFrame.
import sglCtx.implicits.

//Load the data from Text File

val rawCrimeRDD = sparkCtx.textFile (crimeData)

//As data 1s 1in CSV format so first step is to Split it
val splitCrimeRDD = rawCrimeRDD.map( .split(","))

//Next Map the Split RDD to the Crime Object

val crimeRDD = splitCrimeRDD.map (c => Crime (c(0),
c(l),c(2),c(3),c(4),c(5),c(6)))

//Invoking Implicit function to create DataFrame from RDD

val crimeDF = crimeRDD.toDF ()

//Invoking various DataFrame Functions

println ("Printing the Schema...")

crimeDF.printSchema ()

//Printing Total Rows Loaded into DataFrames

println("Total Rows — "+crimeDF.count())

//Printing first 5 Rows of the DataFrame

println ("Here is the First 5 Row")

crimeDF.show (5)

//Sorting the records and then Printing First 5 Rows
//Sorting 1s based on the DataType of the Column.

//In our Case 1t 1s String, so it be natural order sorting.
//Last parameter of sort() shows the complete data on Console
// (It does not Truncate anything while printing the results)
println ("Here is the First 5 Sorted Rows by 'Primary Type'")

crimeDF.sort ("primaryType") .show (5, false)

// Define the schema using a case class.
// Note: Case classes in Scala 2.10 can support only up to 22 fields.
To work around this limit,

// you can use custom classes that implement the Product interface.
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//1ID,Case Number,Date,Block,IUCR,Primary Type,Description
case class Crime(id: String, caseNumber:String, date:String,

block:String, IUCR:String, primaryType:String, desc:String)

din

(3) —H Scala B#E L, TR MWHE 6 & “Z%& Spark” H “H Scala In’5
Spark 7EMV.” & 2P IR, 8 a1 1) spark-submit iy 4 {E Spark ZE5#f FHUAT/E

$SPARK HOME/bin/spark-submit --class chapter.eight.

ScalaRDDToDFDynamicSchema --master spark://ip-10-166-191-242:7077

spark-examples. jar

—BIRAZ TOIETAE, ©2¥iiEZ H Spark $ATE B IFIGALFEIF =R 45 5, 45 R4
THE 8.4 Fs.

FUmTTE TOCaTnost 5 SCPARK_HOFE/ BTN, Spar k-SUDNIL - -C1ass CHapLer- 21 0NCoia ] anis | O0E Dy Nam 1 CoCNEma —-Mastelr Spark:, 7 10-Lu-132-123-219: 7077 Spark-exanp €5, Jar
15,/11/19 10:18:11 warn wativeCodeLoader: unable to Toad native- hadanp Tbrary for your platform. .. uwsing bu11c1n—jaua classes where applicable

15/11/19 1L0:18:123 WARN MetricsSystem: Using default name DAGScheduler for source because spark.app.id 15 not set.
Frinting the schema.

r oot

[-- dd: string {rullable = true)

| -- caseNumber : 5tr1n? (nullable = truek

|-- date: string (rullzble = trus)

|-- block: string {(nullable = true)

|-- Tucr: string (rullable = true)

|-- primaryType: string (nullable - true)

[-- desc: string {nullable = true}

[Total Rows - 23227
Here is the First & Ruw

H-————————t————————— F————————————— S e -+
| 1d| casenumberl data| DWDCKIIUCRI primaryTypel| desc|
+ ———————— e —— o e e +————pm———mm—m—m————— +——mmm e —— -

ID|Case Number | pate| Block | IUCE| Primary Type| Description|
|1021’159| HY404004 |08,/31/2015 12:00:...| O3Xx W ADDISON ST[1320|CRIMINAL DAMAGE | TO WEHICLE|
|10217252| HY#UEQEAlUEfEl{IDlE l::DU:...lGSEKX L MARYLAND AUElDiLAI BATTERY | AGGRAVATED: HANDGUN |
110217276|  HY403985|08,/31,/2015 12-()0- . |093xx 5 LAFAYETTE... |031al ROBEERY | ARMED: HANDGUN |
|lUElSSDSI HY404795 |08,/ 3172015 12:00:... 078X S CONSTANCE. .. |1310|CRIMINAL DAMAGE | TO PROPERTY|
-t Fo—m - Fomm - +-———f——————————————— - - +

lon Ty shnw1ng TOp 5 rows

Here is the First 5 Surted Rows by Pr1mary Type’

-+t —— e m——————————f——————— —— — +
|1d |caseNLnber date |b1nck |1uc&|pr1maryType|desc
———————— e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e
|lUL93335|HV3559 o 08 15/200L5 08:00:00 PM|033x¥ W L3TH ST | 1020 | ARSON |BY FIRE
10194317 |[HY3IB1569 D8f14 R0LE 12:00:00 am |07 7HK 5 CORMELL AWE | 1025 | ARSOM | AGGRAVATED
| 10195765 |HY3IB2G47 DE/15,/2005 12:20:00 am|0Ll&xXx S KOMENSKY AVE | 1020 | aRsON |E¥Y FIRE
10194917 |HY3IB1E79  |[D8/14/2015 09:20:00 aMm|D02x¥ 5 COLUMEBLUS DR 1020 | ARSON |BY FIRE
|lUL94330|Hf38lEd5 DE/L4,/200%F 02:40:00 am|005xx% M CEMTRAL PARE AVE|1020|apsoM |EY FIRE
LB Lt L Lt + e —————— e Fo—m Fm————————— +

Ty shnw1ng Cop 3 rows

< 8.4

] 8.4 AR s 1 Spark SQL TRV ZE 3, ZAE M 2045 N4k 2] RDD H, 4 RD
4y Spark SQL DataFrame, #2047 E4E 0 H7 -

8.3.2 Fmidiz

EAT 237 5 P TR e CRPIE, 1B A BHaAT i HEMT a1 45 M, XA SO0 sl
T BRI 1. Blun=5 S LT 5t
Q  HIEMEE Y, RRARXS HFAT MRS, 5 W TR HER H1 DSk 1 45 M 1AL
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O PII 5k SPI #(4#& (https://en.wikipedia.org/wiki/Personally identifiable information)
T ENFPAEAG R, IF BT BB € & 5 s S, R AE RN
EEREAEH B )5, S5 Rers AN H .
& SR I L N DataFrame [ Fa0id fE# J LA T B 58
(1) f% Row X} %11 RDD (http://spark.apache.org/docs/latest/api/scala/index. html#org.
apache.spark.sql.Row ).
(2) {#H StructType Chttp://spark.apache.org/docs/latest/api/scala/index html#org.apache.
spark.sql.types.StructType) 7€ X AT .
(3) fa, ¥ StructType W H T17% %1 RDD.
AT EIRLER, I T B TR B 4% 45y DataFrame. i#id Fzhil 245 RDD
4% 4 DataFrame 75 04T LA T 20 5R
(1) $TH %545 Spark-Examples Wi H , FE01—1~% A ScalaRDDToDFManualSchema.
scala [1J7T Scala X %
(2) 4i4H ScalaRDDToDFManualSchema.scala F-#5 /il LA 45

package chapter.eight

import org.apache.spark.sql.
import org.apache.spark.sql.types.

import org.apache.spark.
object ScalaRDDToDFManualSchema {

def main(args: Array[String]) {
//Defining/ Creating SparkConf Object
val conf = new SparkConf ()
//Setting Application/ Job Name
conf.setAppName ("Spark SQL - RDD To DataFrame - Dynamic Schema")
// Define Spark Context which we will use to initialize our SQL Context
val sparkCtx = new SparkContext (conf)
//Creating SQL Context
val sqglCtx = new SQLContext (sparkCtx)

//Define path of our Crime Data File which needs to be processed

val crimeDataFile = "file:///home/ec2-user/softwares/crime-data/
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Crimes -Aug-2015.csv";
// Create an RDD

val crimeData = sparkCtx.textFile(crimeDataFile)

//Assuming the Schema needs to be created from the String of Columns

val schema = "ID,CaseNumber,Date,Block, IUCR, PrimaryType, Description"”

val colArray = schema.split(",")

val structure = StructType (List (

StructField(colArray(0), StringType, true),
StructField(colArray(l), StringType, true),
StructField(colArray(2), StringType, true),
StructField(colArray(3), StringType, true),
StructField(colArray(4), StringType, true),
StructField(colArray(5), StringType, true),
StructField(colArray(6), StringType, true)

))

//Convert records of the RDD (Crime Records) to Rows.
val crimeRowRDD = crimeData.map( .split(",")) .map(p =>Row(p(0), p(1),
p(2), p(3), p(4), p(d3), p(6)))

//Rpply the schema to the RDD.

val crimeDF = sqglCtx.createDataFrame (crimeRowRDD, structure)

//Invoking various DataFrame Functions
println("Printing the Schema...")
crimeDF.printSchema ()

//Printing Total Rows Loaded into DataFrames
println ("Total Rows - "+crimeDF.count ())
//Printing first 5 Rows of the DataFrame
println("Here is the First 5 Row")
crimeDF.show (5)

//Sorting the records and then Printing First 5 Rows
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//Sorting 1s based on the DataType of the Column.
//In our Case it 1s String, so it be natural order sorting
println("Here is the First 5 Sorted Rows by 'PrimaryType'")

crimeDF.sort ("PrimaryType") .show (5, false)

}

BAERINER T e —2HATHA 8.3.1 WA LR, {#H spark-submit 74 #4
1T HI T AR, a4 R, X% 53T ScalaRDDToDFDynamicSchema Ji& & 2 1745 R
FAhe

\21 & Z4¢ ) Spark SQL #7 /& (https://github.com/databricks/spark-csv ), VA{Z &
SQLContext F #E403k CSV 44 K.,

LEFRATI4REE T —77, ¥4 Spark SQL 325 (1 & Fh H A A H IR AN Th g
8.4 1%l Parquet

EATTH, KFRMFE S Spark SQL #e ) & dE, FF8 Hid 1R il kb H Parquet

Parquet & FH 171 45 F AL 250 1) 3 LR B A7 4% 02 — . Parquet M FH | Dremel
1 (http://research.google. com/pubs/pub36632.html) + AT 4fid [ 10 5% 73 A1 2H 25 5532 record
shredding and assembly algorithm Chttp:/tinyurl.com/p8kaawg). Parquet 3Z #F45 ZL1 [k 4a Al
Zh s, X g AR B AT AR R 4F — 28 . K Parquet R NN EZ(E R, 655
%] https://parquet.apache.org/.

Spark SQL [#] DataFrame API $2{it | UL Parquet #% 205 AU (8 R#4E . AT LA
¥4 Parquet K45 A A7 79 Spark SQL H [Jllmif 2%, F9H1T DataFrame APT $ff i) HAb A
CAREAT B4 A B Bl oy A

TNHREH H 15 AN/EHL Parquet 2088 4& 0 7~Bl, 28504475 2] DataFrame API $&
R —Le S iae, Kl T Parquet 4%,

PATUL N AR, UL Parquet A& RORELHVE A Z INEHRIEEE

(1) FTJF Spark-Examples Tl H -6 d—~44 4 chapter.eight ScalaRDDToParquet.scala

18T B4 AT Scala X %o
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(2) %45 ScalaRDDToParquet.scala JF7E £ 5 B T [ I LA RS F B

import org.apache.spark.sqgl.

import org.apache.spark.

import org.apache.spark.sqgl.hive.

/’:‘r:l.'

* Reading and Writing Parquet Formats using SQLContext and HiveContext

*/

object ScalaRDDToParquet ({

/":k‘.ﬁ.‘

* Main Method

*/

def main(args:Array[String]) {

//Defining/ Creating SparkConf Object

val conf = new SparkConf ()

//Setting Application/ Job Name

conf.setAppName ("Spark SQL - RDD To Parquet")

// Define Spark Context which we will use to initialize our SQL Context
val sparkCtx = new SparkContext (conf)

//Works with Parquet using SQLContext

parquetWithSQLCtx (sparkCtx)

case class Crime (id: String, caseNumber:String, date:String,

block:String, IUCR:String, primaryType:String, desc:String)

}

T IAHS B T ) SparkContext [ 77775, FH—N 44 9 parquetWithSQLCtx
(sparkCtx) 1 /7725« EXAHT 71288 & 48 H SQLContext 5 A A2 HY Parquet #% 01324 .
IBE X T —AM44708 Crime BIZWGIZE, H 1K RDD & 5%ty DataFrame. 7% RDD %I
DataFrame HZ)&5 4, 15ZSHAT 8.3 11 “¥ RDD ¥4~ DataFrame” 135547 -

(3) ZkZ4m4E ScalaRDDToParquet. fF Scala X RIS KT 5 Z 8T, II—14N

def parquetWithSQLCtx(sparkCtx :SparkContext)[FHT R EL, FHAEHFT R ZCH AN LA T ACHS:
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def parquetWithSQLCtx (sparkCtx:SparkContext) {
//Creating SQL Context
val sglCtx = new SQLContext (sparkCtx)

//Define path of our Crime Data File which needs to be processed
val crimeData = "file:///home/ec2-user/softwares/crime-data/
Crimes —-Aug-2015.csv";

//this 1s used to implicitly convert an RDD to a DataFrame.
import sglCtx.implicits.

//Load the data from Text File

val rawCrimeRDD = sparkCtx.textFile (crimeData)

//As data 1s in CSV format so first step is to Split it

val splitCrimeRDD = rawCrimeRDD.map( .split(","))

//Next Map the Split RDD to the Crime Object

val crimeRDD = splitCrimeRDD.map (c => Crime (c(0),
c(l),c(2),c(3),c(4),c(5),c(6)))

//Invoking Implicit function to create DataFrame from RDD

val crimeDF = crimeRDD.toDF ()

//Persisting Chicago Crime Data in the Spark SQL Memory by name of
"ChicagoCrime.parquet"

//In this below operation we are also using "mode" provides the
instruction

//to Overwrite the data in case it already exist by that name

crimeDF.write.mode ("overwrite") .parquet ("ChicagoCrime. parquet")

//Now Read and print the count of Rows and Structure of Parquet tables

val parquetDataFrame = sglCtx.read.parquet ("ChicagoCrime. parquet")

println ("Count of Rows in Parquet Table = "+parquetDataFrame. count ())

parquetDataFrame.printSchema ()

}

Al — BACIS B2 I8 B AE s, B H L4y DataFrame, 2A 518 B DataFrame API 2
AR S A T bR AR 5 A HTEEEL Parquet A% 3.
HAANBEE R —1d, FELFE— N RIERZEE-TILLT RITA:

crimeDF.write.mode ("overwrite") .parquet ("ChicagoCrime.parquet")

val parquetDataFrame = sqlCtx.read.parquet ("ChicagoCrime.parquet™)
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55 —17% DataFrame LA Parquet #8305 N\ Spark SQL $0A7 N FEH, J& & i B R FE Y 4L

Pu . £ —MER)RAEH 1 SCHEAE mode, 'E ¥k Spark HEZE anfa] 4bH 22 A7 76 1 258

HA et iE D
O  error: XAINAE . EXFET, MR LA, Spark £ 70

iR
O  overwrite: HFTEUHE B A Bk .

append: REFTEEIE N 3R/ H O BUEHE .

Q ignore: WA A /e, WAZMAEMFE. BAREHEN, AEHIN
AEHE . KRR, R REdE e rE T4 e g/ R P A2
ARG

R P IR AA RS A AT LS pledn T 1 2K

crimeDF.write.format ("parquet") .mode ("overwrite")

L

.save ("ChicagoCrime.parquet")
val parquetDataFrame = sglCtx.read.format ("parquet"). load("ChicagoCrime

.parquet")

@b

\ “’ Spark SQL i% % #F ORC # &, ( http://tinyurl.com/oe3jh45), ORC #& X 7 vA A
5 Parquet X a) 7 XRAEA . B2, REIJF Parquet £ 50AH orc #L7 VAT .

(4) ¥ H spark-submit 147 T.AF, XK A RMLAE 8.5 P&l .

sumit@localhost & SSPARK_HOME /‘bin/spark-submit --class chaptereight.ScalaRrDDToParquet --master spark://1p-10-81-210-25:7077 spark-examples. jar
[15/11,/22 01:06:39 WARN MariveCodelLoader: Unable to Toad native-hadoop Tibrary Tor your platform... using builtin-java classes where applicable
15/11/22 01:06:41 WARN MetricsSystem: UEﬁP? default name DaGScheduler for source because spark.app.id i5 not set.
SLF4AT: Failed to load class "org.sifdj.dmpl.staticLoggerBindear”.
5LF41: Defaulting to no-operation SNOPa WGgger implementation
SLFA3: Sea http:/ /www.s1f4j.org/codes. html#StaticLoggerBinder for further details.
Count of Rows in Parguet Table = 23227
lalaid
|-—— id: string (nullable = trued
| -- caseNumber: string {nullable = true)
|- date: string (nullable = true)
|-- block: string (nullable = true)
|-- TUCR: string (nullable = true)
|-— primaryType: string %nu]]ab]e = truej
| -- desc: string (nullable = trus)

K 8.5
& 8.5 [ Bt et 7~ T Spark SQL 1EMVAEIRANFE P2l & _E % .

8.4.1 1 HDFS H#A 1t Parquet £

EBACR B, SRR RN IS T R e h AR 4t ARAR A AT #] Bk
Vi R A 1 FH B B — BB ORI . IAE Parquet UGN —FiAT 2 A RHIRE L, Bk E
VT I R —Fh ] AR 2 474y Parquet k&3 R G8,  AARALZI PN i HoAm AT - 78R 148
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Spark ¥ A1 H CHIAFAAEE, (HE 5 HDFS 14T LAFE B A bk 5l H 5 -

It ) HDFS 3X A B 5 A7 XA E 322 5 A HL Parquet 245 4% 30, Spark SQL 1
SEHIEEANR S . NABTE HDFS H L) Parquet 1% H 2744, DataFrame API 3
7 AN SEH T H R 8y #8E . 4kZEaiiE, 76 HDFS F 5 AN/ U2 inar 0 4R 2 -

PAT LR BRI & T M HDFS 5 A /320 Parquet £04E 11 Spark 7Ek:

(1) W' http:/<HOST-NAME=>:50070 J-#ffi & Hadoop #1 HDFS U J5 3/ J{ IEfEiz 1T
a3 URL R /R{E NameNode £ 77, 15% K 7 & “{I ] RDD 4wf2” B “4wfsE Spark
Fei e AE” — R TR 28 BROR L . Hadoop A1 HDFS.

(2) —H Hadoop A1 HDFS J53)7{iz1T, 4miH Spark-Examples T H, 7EIL4 Scala
X % ScalaRDDToParquet H 75 Ill— 44 A def parquetWithHiveCtx(sparkCtx :SparkContext)
F1#E1E, FFH main J7iEF T HE .

(3) # K, 1£ parquetWithHiveCtx(sparkCtx:SparkContext) " 2w 5 AL LA N ZAC 5k
AR, M RDD #4474 DataFrame. 7 UUAS FH7E #4515 Br 5 1A RARRS, ANt
A=k iE. XEAHAE SQLContext, HUMACZ /&4 6] E — 4> org.apache.
spark.sql. hive. HiveContext. HiveContext 52| . HiveContext $2{it |~ SQLContext [ flTf LI fE
[F ik $efit 7% HDFS " i) DataFrame ff AALKIDIRE, X AN KRG, X DIIRek e
EER A R I RN R F B B ORISR B 0N HiveContext, Z0#E 2 (& B 1E
HDFS H.

(4) B TK, {£% RDD ¥4/ DataFrame 2 J5 ¥ 0 LA ACHS B -

//Persisting Chicago Crime Data in the HDFS by name of "ChicagoCrimeParquet"
as a Table

//We are also using "mode" which provides the instruction

//to "Overwrite" the data in case 1t already exist by that name
crimeDF.write.mode ("overwrite") .format ("parquet") .saveAsTable
("ChicagoCrimeParquet")

//Persisting Chicago Crime Data in the HDFS by name of "ChicagoCrime.parquet"
in a

//path/ directory that already exists on HDFS.

crimeDF.write.mode ("overwrite") .format ("parquet") .save ("/

spark/sqgl/hiveTables/parquet/")

//Read and print the Parquet tables from the HDFS
val parquetDFTable = hiveCtx.read.format ("parquet").
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table ("ChicagoCrimeParquet")

println ("Count of Rows in Parquet Table = "+parquetDFTable. count())
println ("Printing Schema of Parquet Table")
parquetDFTable.printSchema ()

//Read the Parquet data from the Specified path on HDFS

val parquetDFPath = hiveCtx.read.format ("parquet"™).load("/
spark/sqgl/hiveTables/parquet/")

println ("Count of Rows in Parquet Table, Loaded from HDFS Path =

"+parquetDFPath.count () )
println ("Printing Schema of Parquet Table, Loaded from HDFS Path")

parquetDFPath.printSchema ()

I TT A AR LA A O 3R 2Z AR A0 4R Bl R 47 21 HDFS Hh, [R]85k 41 [R] ) 24
JE A7 2] HDFS H% (/spark/sql/hiveTables/parquet/) H.
(5) $2 T RFEAE HDFS 6@ [[/E b prs e 19— 2 H sk 4584 . £ Linux %l
& EHATLL R a4
$HADOOP HOME/bin/hdfs dfs -mkdir /spark
$HADOOP HOME/bin/hdfs dfs -mkdir /spark/sql

SHADOOP HOME/bin/hdfs dfs -mkdir /spark/sql/hiveTables
$HADOOP HOME/bin/hdfs dfs -mkdir /spark/sql/hiveTables/parquet

(6) fi)r, [HH spark-submit g 2 HATIEM . WIRIKZNFE P42 & FEA R,
255K R B /E HDFS A, Jf H AT LA Hadoop UT A £ #4731 ¥ .
& 8.6 s~ | /£ HDFS H L Spark /EMV A1 1] Parquet % .

Browse Directory

fusenmivesvarenouse ol

Permission Cwner Group Size Replication Block Size Name

A rwsr-xr-x er-user sUpEraroup 0B 0 NE chicagocrime parquet

] 8.6
Kl 8.7 7 1 1 HDFS H LA Spark 1E b AE H 45 5 7 & G 22 1Y) Parquet 45 S
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lsparkfsgl'hiveTables/parquet ol
Permission owner Group Slize Replication Block Size Name
-N-1--r-- ec2-user superqroup 0B 1 128 MB SUCCESS
--1--I-- ec2-user superqaroup 632 B 1 128 MB common metadata
T . grd-user SUDeraroup 2.53 KB 1 128 MB metadata
T . grd-user SUDErgroup 171.76 KB 3 128 MB part-r-00000-fo63 Fod 5-0835-47 c0-a341-85e846eeedf gz _parquet
-F-r-T-- ecz-user supergroup 172.32 KB 3 128 MB part-r-00001-1e37c4 8-0635-47c0-a341-8583462eedr g2 parqust
& 8.7

842 HIEHXFNERFEL/SH

Spark SQL i S #FEUHE 7> XA LA I, X0 H P/IF RN Gk B E ), Bl Ui
AT LM T e TAE BARRD gt R s FHIX P AN« T THI 7 B MR 1% 3% P A ME 2 A 22
{rf{%i H Spark SQL RALEEEAT.

1. HIEH X

£ Hive H, 73X JaR BER A7 7 HDFS BRI HkW, NmEERERaoX, J
Pefit HDFS WNIFEAANIE, X B 474 | Parquet % . Spark SQL ¥ H 7)) K L -51Z K40 %
BRI X, R n# ®| Spark WAFH . B0 X HBh KILIZ g spark.sql.sources.
partitionColumnTypeInference.enabled. ERINENL N e /G HPY, HULH P/ RN AT ELE
28 TAE, AFREXNRYZAT T .

2. IRRW/IEFH

ARV A RS MRS RS, TRAWHERLE, RINAEE:T MAMER I F B
BRI EGHI IS A PIBE M . BARG B AN AT, (H 2R XECRUE B HT IR
o FRAERRIR G F A AR A BT it ge s AR [ 2 s 2k 215 B2 =0 25 . ProtocolBuffer Chttps://
developers.google.com/ protocol-buffers/?hl=en) . Avro Chttps://avro.apache.org/) . Thrift Chttps://
thrift.apache.org/) Al Parquet /& — 24 S FFE ARG I F% 3\ Spark SQL 9 Ji& | #H
AR, Jr9eft /5 Parquet HElid NG R RO CSEIL. Rl AR RN G
Hah R 1B, ] Pulid f b )0 ARG TR S . B/ A 9 — AT
= en HIERAE, S XA DIRERS 75 ZA& S/, BRICERIAE L B E A T RAPIRES

RN it BEAAT AT AR —#0E BLS A Gt/ & 5t
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O 7 SparkConf #4545} SQL i%£ Tl spark.sql. parquet. mergeSchema JiC & N true.
QO 7B Parquet 45 B K mergeSchema ¢ & A true:

hiveContext.read.option ("mergeSchema"”, "true") .parquet ("<name of Table>")

FEASTT e H & 2 17~ 81 18 1 Spark SQL A Parquet &0 #% =01 46 B S #F T [ 4%
22N —75, 1] Spark SQL A1 Apache Hive A%

8.5 Hive & &9 % m,

TEATH, 71 Spark SQL 5 Hive R AR, 147 FIAE Spark SQL 44T Hive &
WS, XA B T7E HDFS HaIZ M5 Hive K.
Spark SQL #2144t T N H] Spark SQL A% e H #4047 Hive Arifl i) RGN . S df 19— T /2
{E Spark £E#f FHUAT Hive &), W5 Z % H HDFS KA F G Hive 3£ #A)iEDL, A
FHENCE — M5 1% ResourceManager 5t NodeManager 1X ¥ 55 1) 52 %4 Hadoop £E4E, H
i 5 HDFS fli%s, X455 75 )5 2l NameNode 1 DataNode - gt il LA H
PAT UL T IR NZ INEHESREE G 2 Hive 3R, [RIBF A HAT —L 50 Fr: 1) Hive 1)
(1) T H M 4w%s Spark-Examples Tl H , JE# I — Scala X%} % chapter.eight.
ScalaSparkSQLToHive scala.
(2) %% chapter.eight.ScalaSparkSQLToHive.scala Ff#s Il L AT

import org.apache.spark.sql.
import org.apache.spark.

import org.apache.spark.sqgl.hive.HiveContext
object ScalaSparkSQLToHive {
def main(args:Array[String]) {

//Defining/ Creating SparkConf Object

val conf = new SparkConf ()

//Setting Application/ Job Name

conf.setAppName ("Spark SQL - RDD To Hive")

// Define Spark Context which we will use to initialize our SQL Context
val sparkCtx = new SparkContext (conf)

//Creating Hive Context
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val hiveCtx = new HiveContext (sparkCtx)
//Creating a Hive Tables
println("Creating a new Hive Table - ChicagoCrimeRecordsAugl5")
hiveCtx.Sql("CREHTE TABLE IF NOT EXISTS
ChicagoCrimeRecordsAuglb (ID STRING,CaseNumber STRING,
CrimeDate STRING,Block STRING, IUCR STRING, PrimaryType STRING,
Description STRING, LocationDescription STRING,Arrest STRING,
Domestic STRING,Beat STRING,District STRING,Ward STRING,
CommunityArea STRING,FBICode STRING, XCoordinate STRING,
YCoordinate STRING, Year STRING,UpdatedOn STRING,
Latitude STRING, Longitude STRING) ROW
FORMAT DELIMITED FIELDS TERMINATED BY ',' stored as textfile")
println("Creating a new Hive Table - iucrCodes")
hiveCtx.sqgl ("CREATE TABLE IF NOT EXISTS iucrCodes (
TUCR STRING, PRIMARY DESC STRING , SECONDARY DESC STRING, INDEXCODE STRING)
ROW FORMAT DELIMITED FIELDS TERMINATED BY ',' stored as textfile")
//Load the Data in Hive Table
println ("Loading Data in Hive Table - ChicagoCrimeRecordsAugl5")
hiveCtx.sqgl ("LOAD DATA LOCAL INPATH '/home/ec2-user/softwares
/crime—-data/Crimes -Aug-2015.csv' OVERWRITE INTO TABLE
ChicagoCrimeRecordsAugl5")
println ("Loading Data in Hive Table - iucrCodes")
hiveCtx.sqgl ("LOAD DATA LOCAL INPATH '/home/ec2-user/softwares/
crime-data/IUCRCodes.csv' OVERWRITE INTO TABLE iucrCodes")
//Quick Check on the number of records loaded 1n the Hive Table
println ("Quick Check on the Number of records Loaded in
ChicagoCrimeRecordsAugl5")
hiveCtx.sqgl ("select count(l) from ChicagoCrimeRecordsAugl5") . show ()
println("Quick Check on the Number of records Loaded in iucrCodes")

hiveCtx.sql ("select count(l) from iucrCodes") .show ()

println ("Now Performing Analysis")

println("Top 5 Crimes in August Based on IUCR Codes")

hiveCtx.sqgl ("select B.PRIMARY DESC, count (A.IUCR) as countIUCR from
ChicagoCrimeRecordsAuglS5 A, iucrCodes B where A.IUCR=B.IUCR group by
B.PRIMARY DESC order by countIUCR desc") .show(5)

println ("Count of Crimes which are of Type 'Domestic' and someone 1is
'Arrested' by the Police")
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hiveCtx.sqgl ("select B.PRIMARY DESC, count (A.IUCR) as countIUCR from
ChicagoCrimeRecordsAugl5 A, iucrCodes B where A.IUCR=B.IUCR and
A.domestic='true' and A.arrest='true' group by B.PRIMARY DESC order by
countIUCR desc") .show()

println ("Find Top 5 Community Areas where Highest number of Crimes have
been Committed in Aug-2015")

hiveCtx.sqgl ("select CommunityArea, count (CommunityArea) as cnt from
ChicagoCrimeRecordsAugl5 group by CommunityArea order by cnt
desc") .show (5)

}
}

A — B ACHS B 46 Al & HiveContext, 28 J5 Al i HiveQL Chttps://cwiki.apache.org/
confluence/display/Hive/LanguageManual ) K@% Hive %, 7F Hive R INEEHE, &G
T8 F T o

Zt, 5EA T Spark BNV ZmES, ERAEAZ0HAT UL T EC B4 REHAT Spark SQL 1Mk

(1) 3@ 3 % 3k http://<HOST NAME>:50070/#fi{# Hadoop HDFS )& & 3f 1E7E
21T . 'BEMN1Z 7~ Hadoop NameNode UL, #1817 [9)1Z M HEA {27~ NameNode F 71, 15{%
B 7 B8 RDD A ” i “ g fs Spark #e 4k S 54 7 & 53 Fird 7€ 28 BROR BC B Hadoop
A1 HDFS.

(2) F— U&7t Spark Z2:HACE Apache Hive %, 7] LT % hive-site.xml
P45 HESSPARK. HOME/conf AR JH RERMA 5ERL. R E AL Z3E | Hive, 4R
# hive-site.xml M Hive %235 H s & ifil| #I$SPARK. HOME/conf A4 B AT . 4 B %45 1%
H, ABAR)E—N 8 U SSPARK. HOME/conf/hive-site.xml, FRAEHAEAILLT N2

<configuration>
<property>
<name>javax.]jdo.option.ConnectionURL</name>
<value>jdbc:derby:;databaseName=/home/ec2-user/softwares/hive-
1.2.1/metastore/metastore db;create=true</value>
<description>JDBC connect string for a JDBC metastore</ description>

</property>

</configuration>

AR B AT Hive B if) FIr s B 2 AL E - 1Z & T 2 X | Hive Metastore DB {37



% 8 ¥ Spark ) SQL #rf] 5| ¥ ——Spark SQL * 189 -

B, ZMEMAEAK Hive RIHACEEE. wEZHEEZXNRYE, FOVWIR Metastore
WeMIRR, WU VT AR Hive %K.
(3) 2, % TG MECE, &5 — & 3t Eclipse Wi H, Ff{H spark-submit
AT Spark SQL T.1f:
$SPARK HOME/bin/spark-submit --class chapter.eight.
ScalaSparkSQLToHive --master spark://ip-10-184-194-147:7077 spark-examples.jar

— B7F Linux #H|6 FHUT FiRdr4, Spark #hasit TAEIF AT, HAESHIG i
— T gh R . g5 BRI T E 8.8 A

[Creating a new Hive Table - ChicagoCr imerRecordsAuglo

Creating a new Hive Table - 1icurcodes

Loading pata in Hive Table - chicagoCrimerecordsaugl5

Loading Data in Hive Table - jucrcodes

[Quick Check on the Number of records Loaded in ChicagoCrimeRecordsAugl5s

=== +
| _c0|
+————- +
123227 |
+--——- +

Quick Check on the Number of records Loaded in iucrCodes
+———+
| _cO]
+———4
1402 |

+---+

Now Performing Analysis
Top 5 Crimes 1n August Based on IUCR Codes

R fom————— +
| PRIMARY_DESC |countIUCR |
B fommm e +
| CRIMINAL DAMAGE | 2599|
| NARCOTICS| 1786
| OTHER OFFENSE | 1552 |
| DECEPTIVE PRACTICE| 990 |
| CRIMINAL TRESPASS| 564 |
fmm fom——————— +

only showing top 5 rows

[Count of Crimes which are of Type "Domestic’ and someone is "Arrested’ by the Police

e —— tm——————— +
| PRIMARY_DESC | countIUCR|
Fmmmm e — e —— +———————— +
| OTHER OFFENSE | 52|
| CRIMINAL DAMAGE | 31|
| ASSAULT| 10|
|OFFENSE INVOLVING. .. | 71
| CRIMINAL TRESPASS| 4|
| WEAPONS VIOLATION| 1]
| KIDNAPPING | 1]
| ARSON | 1]
e +——————— +

Find Top 5 Community Areas where Highest number of Crimes have been Comitted in Aug-2015

i ===t
|Communityareal| cnt]
Fm———————————— F=———t
| 251534
| 8| 861]
| 43| 804|
| 32| 757
| 29| 730|
e T

only showing top 5 rows

% 8.8
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I B Bon TSR R % 5 1, Spark SQL 1EMVH AT Hive &) 1% H
Spark b2t | — R LLE Linux il & AT B S A2 (SSPARK HOME/
bin/spark-sql), FILA]LAFATFTA 19 Hive &), JRfER—#=0 e EEFS R, XHHT
POE & Hive & if), 10 7] LLIE T 7E Hive 2 1) B S B I explain S8R 434 Hive £ 1)
I HE -
\;{i_ A % HiveQL i&5:%69 ¥ %12 8., 15 57 https://cwiki.apache.org/confluence/
display/Hive/LanguageManual.

H B4, Spark /¥ Hive 55 Hive Ff¥] Spark A~N[A]. Z Al T 4] Spark SQL API
AT Hive & ifjffJ37 5%, Spark API #:A FFRA Hive 1) Spark. Spark | Hive J&—
B GE, X BB Spark 74 Apache Hive F 28 =47 51 % (B2 T MapReduce
M Tez 4. K Hive M ZA5 K, 162 R T Spark 1Y) LA T8+

1  https://cwiki.apache.org/confluence/display/Hive/Hive+on+Spark%3 A+Getting+Started

O https://cwiki.apache.org/confluence/display/Hive/Hive+on+Spark

FEARTIH, 15518 1 Spark SQL 5 Hive W EE A AH M 7« & — 1563 1 Spark SQL
O e 1R DI A e A2 S G

8.6 MELIAML AR AE LR

TEARTTH, Ko H T4k Spark 7BV A% §E 1 8- Fh Sl , ib 2171898 Spark A1 Spark
SQL M fEE .
PERERPCAMEIER =0, 1 H 5SS UNERIE . e AL I 58 — 20 A& [B] 2 I (] /&
“PATHR TAE R F/EMEGPILS? 7 FEREFREXAN @25, TEFRELL LA T7m:
O RO TELERFEEINER SLA RSER VD 7 2, WA T EME
CEALRYE
O FRATEZLER 24 BHEs, ©EISL? fan, WA Spark 1Mk (A EEE K
NERERAT TS CA= AP N B 58 R AN I SE 1
WA RIZMAE 7 EReRIC I L2, A Redkachrit, BB IR%, FFHa600 e £
e 77 1R AT LI Spark {E k.
BIREA MR IR R, (HAEPERE REE SRS H, NOZH[E R — L% WL U7 T .
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86.1 HXFAFHITIE

Spark 1EMVRE AT 28 N AF R OB INER, FEidE— BRI APATRIARIBT B, AT TE Bk
PATIKZR . B A 715 H RDD #on, $ATHRKERR VA mFETEHRE (DAG).
TE AT K2R IR B B b o8 S i s AR e gt — D ARG 72 K/ M SE B e, 31X
Lok H U RDD &R 4 X .
W0 HANRMES428, HARF 7E 4% RDD 442" 2 “442 Spark 4%
I BARAE” 2.

e, XN X ARG —MEF /AT A TAER AT E R T 8 TAE
BB Mo X %, X ] BLilid /£ $SPARK HOME/conf/spark-defaults.conf ' & X
spark.default.parallelism K] . 75 L0 HIE 0 & UMY Spark 1RV 3R1G &9 11 34T 1E.
— R R AT VR B VAR TP S DA 2D RIS, HiX e — MR s /AME, N
wE Rt [ —ASFE A, TRERAFE R T Em A & 3 52 7 BUE .

fr4EH RDD fg€, Spark BRIA{#iH org.apache.spark. HashPartitioner J{H, Jf Him K
53 XE I ERMME N 5 i Kk RDD H 173 X ZH [

\%f‘: w[ A% http://www.bigsynapse.com/spark-input-output K I A x4 X 54T
09 £ %13 &,

862 AL

Spark 1E NV EAELERE 1T 2 _ A B/ Br i AL FR &L , Rl Spark HEZE 75 X 2P £ 4T
FRAe A I Fe Ak . o, il Fe AT I P B AE TAE 387 s BN BR £ 4 5k RDD
i AMAFAE B . ATRAT 2248 1 PP F A0 el e A R R 5 3R TR 1%

RN IL T, Spark 18 H 5 K 2 BOCA& G2 1) Java R 740U, 28110 E IR .

A PAY)# 31| Kryo 7514k, (https://github.com/EsotericSoftware/kryo), & dE%H &% I H
LE Java Rt . REEASFITA ARSI R A, (H EESRA B SCF#& K Java 741
L PR3 2 . AT LLIEIS fE SparkConf X R L EL spark serializer >R AC & 7E Ml LA#E ] Kryo
Froilfe:

conf.set ("spark.serializer", "org.apache.spark.serializer.KryoSerializer")

KryoSerializer FRIKE 5EEE 1) 2R 44 S HAH X B A7/ Spark HUATARHINAFH, X8
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G T NAFRIR D A — i), TSR BT s 2SS 2] KryoSerializer,
WMt AT T X R 22K ID mAEE B R4 . XAl Ll {8 A SparkConf.
registerKryoClasses() &€ X 3 75 22 1) 2R 1) 5 JE M 7 RS2 .

\i:_ =] A% https://github.com/EsotericSoftware/kryo ¥ 49 Kryo X A% KIRA Xk 53k
A Fn e BT AFHE R E 513 8,

86.3 #EfF

A LidE L 1 H] sqlContext.cacheTable("tableName") =Y, dataFrame.cache()>K J& i Spark
SQL KHIZAT -
Spark SQL PAFAFARAL 1) 73 Bk SR 2 A7 PTG k& . Spark SQL H AL K45 22 17
112%, A arPLBEL 1 sqlContext.uncacheTable("tableName") M 2% 77 H B3 2% KB A
7o AEH UL TS50 — 2 BN AP IR AT
3 spark.sql.inMemoryColumnarStorage.compressed: 2% H 1] Spark HEZL4Z
BLi) R dadm it id 25 B 2 48 N AF P & . BOAMEDN true.

O  spark.sql.inMemoryColumnarStorage.batchSize: Spark SQL ' [1) &4 ftt & 22 47
B, MR, (H2 Rt E W AT LLSEEH OOM (NAFEAE) KA,
PRI 1 75 AR B OB Z BT Al o dredi]. BRIAE DN 10 000.

8.6.4 RAFIAMK

Spark & — N2 JVM HATHEZE, KA TVM LIRS BT TAE i3t Ge e &
Z¥e = Spark 1EMV RN NN (6] o B S NAIZ ISR AN T :
O  WIRIEEE: ERSE—, TERIEITT GC (WL 17 MGHE .,
I M 1ZAE$SSPARK  HOME/conf/spark-defaults.conf S A & DL T Z %]

spark.executor.extradJavaOptions = -XX:+PrintFlagsFinal
-XX:+PrintReferenceGC -Xloggc:$JAVA HOME/jvm.

log -XX:+PrintGCDetails -XX:+PrintGCTimeStamps
-XX:+PrintAdaptiveSizePolicy

tnt—3k, FIHTEN GC 4115 B IEESTAVA. HOME/jvm.log H3KEL, ] LLi#E—4 40 b7
JVM 474, R )5 B H S AL FIR
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A K EARRACTE A Ao # Spark & Al 42 5 GC 44 £ % 1% 4013 &, 37 2~ A https:/
databricks.com/blog/2015/05/28/tuning-java-garbage-collection-for-spark-
applications.html.

TR KA ARAAFAET WA R I RN AT DASE = N R 7 A PR R . IX

BAA—RR, AT ocEX R FERT A

> Gl A B AR X R B TR S5 A A BT ERL B R AN R IR E AR
45K o

> ERFEESHPAHAN REFEGERB A, Fla, FH fastutd FE
(http:/fastutil. di.unimi. it/) FEHEE PRI HTE S K.

> R R R ECE E MR, 2 H BRI 51 1D

PATESNAE: H— D200 E Spark HAT# I NAT, MEIIIRTE Spark 1E ML

oo i 4 N A7 R 2247 RDD.

AT 28 W A7 AT LLad i 52 X SparkConf X} % A 5 [f] spark.executormemory J& 14 5§,
$SPARK HOME/conf/spark-defaults.conf KL B, Bt A] AESEAZ TAER 2KE X o Al LU
M iEH]:

val conf = new SparkConf () .set ("spark.executor.memory”, "1lg")
B Uk
$SPARK HOME/bin/spark-submit --executor-memory 1lg ...

Spark fEZE (ERINTEOLT) 5 FHPAT S PTEC B N A7 1T 60%H T-2247 RDD, XA AR
1 40%I11 ] F N A7 KR HAT Spark 1EMV. X ATREAGEH, R E 2|5EHEN GC sk T4
BE B NAFAS R WITE L, A4 7] LEBC & SparkConf %) % 1Y) spark storage. memoryFraction
S AR D G2 AT KN

val conf = new SparkConf () .set ("spark.storage.memoryFraction”,"0.4")

B R AT N ZEAF RDD 3 BC ) A7 08 B 40%
5 )i » 0] L5 FE 4N Tachyon X FEAME FHATAR] TVM [IHEZNE A7 i 7 T7 ZE (http://tachyon-
project.org/Running-Spark-on-Tachyon.html ).

&4
.‘.- s - &

A AL me E %5415 8, 514 https://spark.apache.org/ docs/1.5.1/
tuning.html #= https://spark.apache.org/docs/1.5.1/configuration.html 7 ## &-FF
v A 64 B B A4
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Spark N3 EAE R, WEEAN A HH R v] o 2 S BB AP e o 2EAT HOAH 25K
B2 . BRI Spark AIRE 51 BT HIECARHERE I S AECE A A K M04L Spark 1.5.0 [
Spark SQL {EMV AR B &I, 152154 http://spark.apache org/docs/1.5.1/sql-programming-
guide html#other-configuration-options.

EARTH, Wie L% Spark TAERISATH. MEWIRZ DA, MERERITEE4A
B, ARG EGRTHXEN . RFELTFRIEN, H1E Spark #1X 17T
[ Chttps://spark.apache.org/community. html) A& AR /R )] 9] .

87 K = N 4

fEARE S, iR 1 LL Spark SQL fE y—ulizUg 775, 18 H AL SQL 1A i) A N A7
R JOd R FCOR A B ORE R, FF CARD/ 4 B A & BAZNES N B AR pl s SR

AEEL | Spark SQL ZEFANEFLHMEENBIZ A TT1H, B8 [ AE Scala 45
Spark SQL 1EMV i) 57e 8 A2, [A]f i) 18 1K Spark RDD ¥%#: 4y DataFrame )& Fh /7i%c. 1
AR E]ER 93, $HAT 1 Spark SQL 155 Fiosfsl], BG4 F Ul Hive/Parquet X L84 [F] 245
16 LA S B A AR S IR T, a1t | Spark SQL ACHS/ 4 i) (P4 e
PLHI AN 7 T -

e N — & B8 d ] Spark Streaming fifi3k . AbFRAN b it Ed -



¥ 9E= [ Spark Streaming 94T iE

= HT AR AV FER B 50 255 25 U 1 20« MK e R A% 36 1 s A R H
Ak (CSV. SUA. Excel %), [AIILA] GESRMEA R R H LR Biltn, —Lk
AU AT LA 20 R g B2 AR Re 0 2 A7, B — S %40 U5 AT DL AR A s AR
(https://en.wikipedia. org/wiki/Data_stream), 27 /&4 THEPAT R4t

JREF TEMBARAFE I HAER Z R0, HEERPRRE A T2 — 1 e
T R AR BT TR B g R T RPE 6 AN 4 i T &R RGN Al 47 1) H
—F &, VAN AR AR B, RS — g SR A E

Spark 5 H 4" g IEAE RN — N A] PL 2 MV AT A B R ) —uh Uik T2 . Spark MY
AL B AT 2 R THFE A AL I, 3b Dy B 73 A 2 I s T S 25k B T #E A Ab
M, FACHEGEIR DAL e Z A0 N AL

Spark Streaming & 7 — ¥ &, FEALITSCR iR FVHFEMAL L, fEART R, KT
i Spark Streaming M H A DhRE, B HEH T SR VHFEMAL A 1) APL. AT,
LR E 5 Spark SQL FIEERL,  LAME T SERS HHh AT SQL & ifi.

A FNG IR i LA T 32

Q&%

%% 5 5 — |~ Spark Streaming {E ).
SIS A 1 Y 2
05 22 R A

iy Ny

901 = A B M

EATH, KL Spark Streaming =2 2844, L4515 Spark Streaming ) #2244
4, 1 Discreteized Streams. microbatching &%, /5l 9% 5 —1> Spark itfEk, DAMEIT
S B Y R AL B A

Spark Streaming #& Spark $2 {9 KA fE 2 —, FH -3 S 1 FE A AL B R s i A
RSP SEA . Spark Streaming 4 & | Spark #% /022884, 34 pld: T/ it &b 2 (microbatching)
TR, S AP IR B SORU R AR SE R A s, FFat— 20 K1) 4 B — & 21 e P A it
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X (microbatch) . BN I K/ IEA b i 2 F 4 e A B RF et el 42§, v 17
g, N, — N R ZSCEEAD 20 S FHARR SC AR A, A B
AL AL #E 2R [A] 2 2 #0. IWAE, Spark Streaming B 72 3iA BFELLTHFELHE, A
& 2 B2 E e ER B EdE itk CEEAME R E 40 NEAREBD, PR IR
25 FH P e SCHIENE DAt — 20 A P, 3 B o B 1) R 02 78 YA i@ K R )tk A B 4R 2 15 ] o
Ak B AR S [a] 2l 55 T X4 2 IR [R] = ) Al 4 a2 iR, Al L2 J LA B e LZAD .

EARPBTA T2 2 #b. REEHHEIKAE Spark Streaming " #{#K N DStreams =,
Discretized Streams, XA 2 — R A4 L EHELE (RDDs).

74, ¥ i® Spark Streaming 122 #4) F14EE N 2H A

9.1.1 Spark Streaming BJ4R 14

FEARTIH, RN [ fi# Spark Streaming 22 f) FIE A . {F & Spark Streaming [V
IR RIS T B 9.1 for.

Input Data Data Collected over the period of time and
Streams converted into the micro Batches and further send Output Data
to Core Engine for processing. Streams/ Stores
The size of batch is governed by the “Batch
TCP Sockets Duration deﬁihj:ibv the user. coneole
S
Filesystem | D2sic Data ;‘;;’/ Spark Streaming Job
sources &
Spark Streaming Spark Core Engine
Akka Actors —Batch ) Output > HDFS
I\ Data Receiver ——V

—V/ atc Business Logic Qutput >
Kinesis Eat:hes B—
Balc Output > NosSaL
Kafka ‘,l';
\

Advance Data
Sources

Twitter Memory

“Batch” is nothing but series of
RDD known as DStreams . Web Sockets

Flume

9.1

] 9.1 {7 1 {¥ FH Spark Streaming JT & ATE Spark 1EMV I =2 B84, %€ LT W A\ EX
P G AR AT A, BAHAEA B O A, RE R K
HEREAEH . TSR T M e s AFRE .

O i AZdE (Input Data Streams) : X282 i A2, A 2 DM s AR (Fb

D) R S AR R . XL YH AT DL G EE T . RS )IE W
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Kafka X Ff & 2 AT e i HEBL A= i - Spark Streaming 1 MVt ik & Fia] B 1) & 2 2%
EER N YE . XS E R B e 5 Spark KATH—ECPRAL, A FHERMT
W EATIHAE Spark Streaming HC B H TAE. X L4 A7 AR N A\ DStream.
ST IER AR HYE, BRI 8L 2R

g

ARV B AR B R B A S L P WM G R Bl Spark HARHE & AT hiE
—IRRAL, AT R A AL I T AR

e RS - IX 8 12 A I I RE AR A ORI OR AT B 3 7E Spark HIFRAE
RATRRH o IXFE AR A T R R R YER AR PP R, G ZE A T 3R &
X LG e AR A OC R, BCE 1R IR B PR A AR AR i P O RO, A
Maven JEIAS HF ARG £, X L0 = AR IR 4 R 45 Fa I bk

v Kafka Chttp://tinyurl.com/oew96sg)

v' Flume Chttp://tinyurl.com/o4ntmdz)

v Kinesis Chttp://tinyurl.com/pdhtgu3)

A KA H S 2R IE 71 3215 Z 7 http:/tinyurl. com/psmtpco .

s Spark #+ RiE 32 4L 7 ik 3525, T vAM http://spark-packages.org # 4% T #..
N
| & B & &3S, 7 & A http://tinyurl.com/okrd34e,

O Spark Streaming {EMV (Spark Streaming Job) : Spark Streaming {E)V & B H F
5 0 P A S R AL T SR 0 1 5% S, 63 WL TR AL .

»”

B WGES: XR T T ERWNEFER R A B I ods . B AR
#A B s, BEARREA, AR TR LA .

ek XA B ARNCES R B B R SOH B E S . B RCEA $r E 2K
HyH S EEE, HAEH PR E R Rl fal b (ueE s 1D e 2.
X et H & — & 51K N DStreams Y] RDD.

DStreams: X /& —NFTJALACERRL Y, I rp o B8 #4035 D9 /)N B[] 6] B 11— &R
FITCIRZAS « W E PR TH 5 o X R Ab BRAR Y 5 A 5 K P AL (3R
Lt KR R EVLED , JFEME E RN B, e RAA
H 1538V A B L IE S, FFE— 18— DStream FEIE— R (M
[m) 227 1) RDD, VLR € RS [a][a]fg (FbAbEERFScat(a]) AbFURmTHE .
A OMGERZ B S A EGE I (nEEy. XHFRAES) N AZER RG] &
DStream, tH 7] DL %) HAh DStream (Z34LL-T RDD) W H = 2 3 E ke 6 2 .
Spark Streaming | 3 H A LI 2> DStream, %> DStream 175 — #74
RDD. &> RDD & /E4F € I 8] 5 B2 22 i (1 PR I o 45 ¢ DStreams
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11 25 5., 1EZ [ http:/tinyurl.com/nnw4xvk .

» Uit L 3. Spark Streaming i | Spark R, FERAME T —ANE LT
StreamingContext, F11/jIn] Spark Streaming [T DIReRF M. B2 F &
ANH R, IR 7 S Fhdm A 2 s 5 91 46 16 DStream [ 77 7% . A3 K
StreamingContext [ 5 215 &, 1§Z i http:/tinyurl.com/p5z68gn.

O  Spark #%:0»5| 2% (Spark Core Engine) : 1X/& DL RDD JEAE W A %05 2,
R —H 7 XHNDL S E X gk ridt— 2408, & e/ H RIE 2 S
SREAEI

O  fmiH @R (Output Data Streams) = BB L 7K 1) B 28 3 H % 21 %0 Hi i DA
AT RE— P AT . X ek R R AT LR SR ARSI R S8 Web E425 . NoSQL
HAAPRT.,

FEARTTH D18 | Spark Streaming [ = 22 R A S P2 AF . N4k seridt, +Hie Spark

Streaming 2> [ % Ff AP A#AE, R )5 PRIE RS 55—~ Spark Streaming {E k..

9.1.2 Spark Streaming By 3E4544

EANH, B8 Spark Streaming AT A FF 1 % Fi APT FlEE1E
1. Spark Streaming API

FIT 47 Spark Streaming JS#[32E7E org.apache.spark.streaming * 474, Spark Streaming &
T %0 ZE StreamingContext.scala A1 DStream.scala, ‘B4 J#2 4 | %} Fr{5 Spark Streaming
DhRemIvim . FHRER — FXLERHATHI IR A .
O org.apache.spark.streaming.StreamingContext: X & Spark Streaming I HE 1A
R, € X T A4 DStream.scala X %11 /7%, L RE A s A115 1 Spark Streaming
YEML

A  org.apache.spark.streaming.dstream.DStream.scala: DStream 5X Discretized Streams
fefit | Spark Streaming P2 AHHI S, FEOLMSER Z4E Q)2 1) RDD J7 41 sl 2 A5
DStreams )55, HRE X 1 A AKX Frfi DStream #0447 14 Jm#lE, &E X T
A N T4 2 25 DStreams 1) — 264 2 #1E

fr 1 e 2K, Spark Streaming i€ X AR, H T A SRR 0 A\
2RI DI EE -

O  org.apache spark streaming kinesis.*: $2fit | M Kinesis {H #6501 AZL4E 1928 Chttp://

aws.amazon.com’/kinesis/) -
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O org.apache.spark.streaming. flume.*: #2t | M Flume JH#E%I AZHE 1S (https://
flume.apache.org/) -

O  org.apache.spark streaming katka.*: Fzfit | M Katka JH#EH AZHEHIIE Chttp/
kafka apache.org/) -

O org.apache.spark streaming zeromq.*: 21t | ) ZeroMQ i #E5 A\ 45 11 28 Chttp://
zeromq.org/) o

O org.apache.spark.streaming.twitter. *: $Hfit | MHERF AR Twitterd) JHFEHIA
R A28 Chttp:// twitter4j.org) o

\i; # % Spark Streaming API &) # % 12 8., #7214 http://tinyurl.com/qz5bvvb 7
#% Scala API, #-1% http://tinyurl.com/nh9wu9d 7 ## Java API.

2. Spark Streaming #&1E

Spark $24it | A] LA7E DStream b HAT IS A B EAEAR nT 20 e 4 Fnda B £ 4E
TSI R EEAE
A H e 1 s sk A i A\ i P A S5 A B IR Ee g R . AT MR IESR L, JFSCFF RDD
SO S LT BT A #6484, 140 map()- flatmap(). union()5. A FH NI S FF A FE4: 1k
[f)5c 851 %, 1525 DStream API Chttp:/tinyurl.com/ znfgb8a).
% 1 i1 DStream 7€ SHJFIZALLT RDD H % A A E 2 51, DStream X it &4k f2 fit /b
ERFR AR AE . NIRRT IX Lo .
0 &WOEE: &G0 MR IR ERIE, (U H DStream #2t. & LK RH
— Bl LI R [E] B a0 & T A ek A E]—4 RDD HY, 32 1€ X Er
BT AN AL EE VG R Th S . DStream APL A #2434 T ZEWS BN & 0 _F 38 & 38 & il
M Ihae, Al LOHEBE S E O BTt s RMEZ R R G G —Fe 1
{E H1 DStream API $2{it. DStream.scala "4 45 Window HiJ 2% (1] T J7 V5 A H It
WEE A, #li countByWindow. reduceByWindow 2.
O BHEE: 40 transform()EY transformWith()iX £ 122 e B E SR e R R 1 Ak,
e kAT = RDD 2| RDD #AEH) RiEVE. EAIMEAR A B T#4T DStream
API R/ 2 FFHIAEAT RDD #4F o 5 20d B TRl & A BT AL #E . AT DA
i At IS FE A 4 RDD, JF 5% Spark Streaming fl]#11] RDD 17 & 3
XA A B T #5800 Spark ik AabHEANY L A B A AT S M, Blan T gef /8
Spark b b HE N FHAZ 7 o S U R A IR AR A1 TH T Spark Streaming M. H
FEFF
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O updateStateByKey 1 : iX /& i DStream API /A H 1) H TR AR ) — Rk 5
B, HARIOHRORE OIS BB E#H . 2 — PSS as H EWHl 7, 75
T FE 2% AR 5 23 IS5 P Iy GET 8k POST 15Kz 714, 1IXRTRemtaT LA
1 1R B updateStateByKey #E R SLH .

\21 5 214 http://tinyurl. com/zh2w6k6 T %4 X & Spark Streaming #AT&Ft 4444
BtEe) 213 K.

O  fHERfE. XEEREE BT A N S R AR e e A s A i . BT RE A
e R & EITE, BRFF AAFEES AT, Bl NoSQL & i 2 RHEAT ZM i &
Zt. it ERALLT RDD & I, il FH P /E DStream ([E]FE LT
RDD) _bjE S AT e 46t
M Spark 1.5.1 ¥4f, DStreams 32§ PL it Ak

>

print(): ZH AN G TR R # WEAE 2 —, s TN HIEF )
UK Az 6§ DStream W AT EPREAEEAE FIHT 10 S JTE
saveAsTextFiles(prefix,suffix): ¥4 DStream )N ZARATF N AR BN
Kb 3 1 SCA 42 38 1 B0 A28 A0 5 28 A5 R

saveAsObjectFiles(prefix,suffix): 4§ DStream 1) N & RA7 AT H4E JTava X} 4
PP A SO o B AL B ) SO A4 38 B 0 AT A A A
saveAsHadoopFiles(prefix,suffix): iX DStreams [1'] N 25 {47 ¥ Hadoop 3L
BN A PR 1 SO 44 38 ek PR 0 Al 280 28 A2 A

foreachRDD(func): 1X/&Ab3H 4t Wi B2, | 2 IR Rz —.
BN 25 € BB EL fune N T MR BRI AR RDD. MeEAE AT FHR9m S H €
SOI55E %, UMEAESN RGP e, B 21{r47 3] NoSQL s el 5
A Web B . WE2ENERNE, HWRETEEIT AN R 1930
MEHAT .

TEARTTH, 1318 | Spark Streaming [ /525 22 f4) A A FNEf 2L 5584, -8 1] 148 T DStream API
PRI S aL ¥ A HH A » 2RZERT3E, H Scala 1 Java %4 5 2 — |~ Spark Streaming {EMV..

9.2 %5 % —/) Spark Streaming 1§ ik

EATH, e H Scala Kgw S HHAT 5 —> Spark SQL. AL tHREE 61 llm i it
SR EE -
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021 fBIEFHEREE

G @A B as Pl AT UL R IR, B M & e BUH Ptk i A, ek
— R EAE IR AL B
(1) ¥TH IF4w%5 Spark-Examples Wi H, €% —~4% N chapter.nine.StreamProducer.
java [PHT Java £ H12E,
(2) %% StreamProducer.java J-7 0L FACAS

import java.net.*;

import java.io.*;
public class StreamProducer {

public static void main(String[] args) {

if (args == null || args.length < 1) {
System.out.println("Usage - java chapter.nine.StreamProducer
<port#>");

System.exit (0);
}
System.out.println("Defining new Socket on " + args[0]);

try (ServerSocket soc = new ServerSocket (Integer.parselInt (args[0]))) {

System.out.println("Waiting for Incoming Connection on "
+ args|[0]);
Socket clientSocket = soc.accept();
System.out.println ("Connection Received");
OutputStream outputStream = clientSocket.getOutputStream();
// Keep Reading the data in an Infinite loop and send it over to the Socket.
while (true) {
PrintWriter out = new PrintWriter (outputStream, true);
BufferedReader read = new BufferedReader (new InputStreamReader (
System.1in));
System.out.println("Waiting for user to input some data");
String data = read.readLine();

System.out.println("Data received and now writing it to Socket");
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out.println (data);

} catch

}
}

2k, SERk VARG . X—IIRERE R ERE. BT T IRSGERET UER ) b A]
CUESE, RJe TR P A . — BiZIEHIA,
2P e 25 Ui Al DORAEMIYH O #, A HRTE T, REE T —i#a P alEn) Spark
Streaming £V
¥E2| N —38B77, A41E Scala M Java A TAE. 52 AFE i A plds 42 B2 -

(Exception e) {

e.printStackTrace () ;

] Scala 485 Spark Streaming {EM

PATLL 28R, H Scala i 5 5 —1> Spark Streaming {F )l :

(1) 7 Spark-Examples T H - G#E—14 chapternine ScalaFirstSparkStreamingJob.scala
1138 Scala % % .

(2) %45 ScalaFirstSparkStreamingJob.scala JFZ5 1L RIS EL -

package chapter.nine

import
import
import
import
import
import

import

org.
org.
org.
org.

org.

org

org.

apache.
apache.
apache.
apache.
apache.
.apache.

apache.

spark.
spark.
spark.
spark.
.rdd.RDD

spark

spark.
spark.

SparkConft
streaming.StreamingContext
streaming.

storage.Storagelevel.

streaming.dstream.DStream

streaming.dstream.ForEachDStream

object ScalaFirstSparkStreamingJdob {

def main(args:Array[String]) {

println ("Creating Spark Configuration")

2 5 RREAH [F] B N AGE BRI
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//Create an Object of Spark Configuration

val conf = new SparkConf ()
//Set the logical and user defined Name of this Application

conf.setAppName ("Our First Spark Streaming Application in Scala")

println ("Retrieving Streaming Context from Spark Conf")
//Retrieving Streaming Context from SparkConf Object.
//Second parameter is the time interval at which streaming data will

be divided i1nto batches

val streamCtx = new StreamingContext (conf, Seconds(2))

//Define the type of Stream. Here we are using TCP Socket as text stream,

//It will keep watching for the incoming data from a specific machine
(localhost) and port (provided as argument)

//Once the data is retrieved it will be saved in the memory and in case
memory

//1s not sufficient, then it will store it on the Disk

//It will further read the Data and convert it into DStream

val lines = streamCtx.socketTextStream("localhost", args(0). toInt,

MEMORY AND DISK SER 2)

//Rpply the Split () function to all elements of DStream

//which will further generate multiple new records from each record in

Source Stream

//And then use flatmap to consolidate all records and create a new

DStream.
val words = lines.flatMap(x => x.split(" "))

//Now, we will count these words by applying a using map ()

//map () helps in applying a given function to each element in an RDD.

val pairs = words.map (word => (word, 1))

//Further we will aggregate the value of each key by using/ applying
the given function.

val wordCounts = pairs.reduceByKey( + )
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printValues (wordCounts, streamCtx)

//Most important statement which will initiate the Streaming Context
streamCtx.start () ;
//Wait till the execution 1s completed.

streamCtx.awaitTermination () ;

/’:k*

* Simple Print function, for printing all elements of RDD
s

def printValues(Stream:DStream[(String,Int)],ﬁtreamCtx:

StreamingContext) {
stream.foreachRDD (foreachFunc)
def foreachFunc = (rdd: RDD[ (String, Int)]) => {

val array = rdd.collect()

for (res<-array) {

println (res)

}
println("-———————- Finished Printing Results—-—---——- ")

}

b, R T % Spark Streaming 1L AIMRIDAS . UK TAF AR M EL . &
MR LA Bl — BB SC 7%, JF LR A — SR DU, /e s
& FATED S RREROTHRON 25 . 2 JER RPAT B T AR, 2002 BT SRRE5F — 04, ¥4 1 Java
45 5 MR L.

Gl AR R bR A4 AR TR S A A SR . KA B 1 )
AR,
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9.2.3 H Java 4®E Spark Streaming {EJl

AT LA NP BRH Tava %%'5 55— Spark Streaming 1EV.:
(1) £ Spark-Examples Tl H A £l &t — 44 N chapternine JavaFirstSparkStreamingJob java
1138 Java 25,
(2) %wmi JavaFirstSparkStreamingJob.java F£¥s 11 LA T ALAS .

package chapter.nine;

import java.util.Arrays;

import org.apache.spark.*;

import org.apache.spark.api.java.function.?*;
import org.apache.spark.storage.Storagelevel;
import org.apache.spark.streaming.*;

import org.apache.spark.streaming.api.java.*;
import scala.Tuple2;

public class JavaFirstSparkStreamingJob {
public static void main(String[] args) {

System.out.println("Creating Spark Configuration™);
// Create an Object of Spark Configuration

SparkConf conf = new SparkConf():;
// Set the logical and user defined Name of this Application
conf.setAppName ("Our First Spark Streaming Application in Java");
System.out.println("Retrieving Streaming Context from Spark
Cont") ;
// Retrieving Streaming Context from SparkConf Object.
// Second parameter is the time interval at which streaming
//data will be divided into batches

JavaStreamingContext streamCtx = new JavaStreamingContext (conf,

Durations.seconds (2));

// Define the type of Stream. Here we are using TCP Socket
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//as text stream
// It will keep watching for the incoming data from a
//specific machine
// (localhost) and port (provided as argument)
// Once the data 1s retrieved it will be saved in the
//memory and 1n case memory
// 1s not sufficient, then it will store it on the Disk.
// It will further read the Data and convert 1t into DStream
JavaReceiverInputDStream<String> lines = streamCtx. socketTextStream
"localhost"™, Integer.parselnt(args[0]),
Storagelevel .MEMORY AND DISK SER 2()) -

// RApply the x.split() function to all elements of
// JavaReceliverInputDStream
// which will further generate multiple new records from
// each record in Source Stream
// And then use flatmap to consolidate all records and
//create a new JavaDStream
JavaDStream<String> words = lines
.flatMap (new FlatMapFunction<String, String>() {
@Override
public Iterable<String> call (String x) {
return Arrays.asList (x.split(" "));
}
}):

// Now, we will count these words by applying a using mapToPair ()
// mapToPair () helps 1in applying a given function to each element
// in an RDD
// And further will return the Scala Tuple with
//"word" as key and value as "count".
JavaPairDStream<String, Integer> palirs = words
.mapToPair (new PairFunction<String, String, Integer>() { @Override
public Tuple2<String, Integer> call (String s)
throws Exception {
return new Tuple2<String, Integer>(s, 1);

}
1)
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// Further we will aggregate the value of each key by //using/ applying

the given function.

JavaPairDStream<String, Integer> wordCounts = pairs
.reduceByKey (new Function2<Integer, Integer, Integer>() {
@Override

public Integer call (Integer il, Integer 1i2)
throws Exception ({
return 11 + 12;
}
});

// Lastly we will print First 10 Words.
// We can also implement custom print method for printing all values,
// as we did 1in Scala example.

wordCounts.print (10) ;
// Most important statement which will initiate the Streaming Context

streamCtx.start () ;
// Wait till the execution 1s completed.

streamCtx.awaitTermination () ;

}
}

£, 5ER 1 H Java 98’5 15—~ Spark Streaming {EMV.. EAIHAT S Scala BNV AH

[FIITIRE, M Stream ZERAe I — SN N, HATH R — R BER, &5
ESREN P & _EATENEE R . 4RZepuit, i AT 58— A E bR PR Ag A ChS A A

9.2.4 1T Spark Streaming {E Ml

EARTTH, RKHRAT/R 35— PRk R izl 6 Bt . ST LR 2B ER)A

&% — ]~ Spark Streaming £V :

(1) 4wk Eclipse Tl H Spark-Examples 7115 3 DL 44 & spark-examples jar [ JAR A

M Eclipse 5 i .

(2) FTHEH & M 5 H Spark-Examples 371 H 147 B AT L R4
Java -classpath spark-examples.jar chapter.nine.StreamProducer 95047

MR CAEIZAT, FFERFR T imfE 9047 i I &+
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(3) ffi5 Spark 258 A sh3Fiz 1T, T H— sl & HHUT LT a2 J5 8) Spark
Streaming Scala {El:

$ SPARK HOME/bin/spark-submit --class chapter.nine.
ScalaFirstSparkStreamingJob --master spark: // ip-10-155-38-161: 7077

spark-examples. jar 9047
(4) AT Spark Streaming Java 1E L, #EHATLL R4

$ SPARK HOME/bin/spark-submit --class chapter.nine.
JavaFirstSparkStreamingJob --master spark: // ip-10-155-38-161: 7077
spark-examples.jar 9047

I, KIERT ! BACRAER. fH, Hix?

BUAE, T fEm A s i d 6 B AN, IRk IX 3 Spark Streaming 1
A, RN — DT R, PRI & AT EN R . B 9.2 B 1A AR BT
FEAE R o

sumit@localhost § java -classpath spark-examples.jar chapter. nine .streamProducer 9047
pefining new socket on 9047

wa1t1n$ for Incoming Connection on - 9047

Hello from our First Spark Streaming Job in ScalaConnection Received

waiting for user to input some data

pata received and now writing it to Socket
waiting for user to input some data

K92

K 9.3 Frsiy s B Eon Tt E s, E N RGEHRYGm A, RS ESE
il & T SURIT EDAS [ () B iA] .

EUMT TR OCA NOST & GOPARK. FEWE binSspark-submit --class chapter. nine . SCalaFirstSparkStreaminglob --master spark://Ap-10-155-38-16137077 spark-examples. jar 9047
reat1ng spark Configurati

petreiving Stream1ng Cantext from spark <Conf

[15,/12,/06 10:41:27 warN Natlvecoderoader: unable to load native-hadoop Tibrary for your platform... wsing builtin-java classes where applicable

15,/12,/06 10:41: 29 WARN NEIF1$55ESTEM U51ng default name DaGScheduler for source becawse spark.app.id is not set.

|—-—--——---5tart Printing Result

EH ello, 13
First,1

aur 1}
scala, 1)
strean1ng 13
jfrom, 1)

spark: 1)
1ﬁ 1)

10k, 1)
-————————F nished Printing Results

————————— Start Printing RESL]tS——————————

r"\r"‘wf"'\.:"\r"‘ﬂl"'\

--------- Finished printing Results----------
--------- STart Printing Re5L1ts----------
---——-—--F1 15h d Pr 1nt ng Res 1ts —————-
---——---5ta rimn 25U —————-
--------- F1n1shed Pr1nt1ng Resu1ts----------

K93

FEARTTH, %5 IH4AT 1 Scala #1 Java H )55 —> Spark Streaming {EMV.. 4k 2L
P2 e LaE R~ ml, s 4R Spark Streaming 1 Spark SQL KA AT — 2L 5EE 40 #r o
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9.3

52 I A 18) R AR 3R
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EATTH, K9 ey i Z e 0aEas ], FHEH Spark SQL Xt AIBFEH A AT —

SESIS oM

FITA Spark [R19 JE) &R Spark #Z0ZRF4HAF RDD HEATH JE.

9.3.1 1R BRI SR ZEH

HEALHT SQL Streaming JE R/ a4 M = ARG FE A _EAFER LA T =411 F.

ILAETCIL /& Spark
Streaming H [1') DStreasm & 52 Spark SQL H ] DataFrame, #S0] LA M T AHERAE . AT DL Fa
Hkf DStream #5354 DataFrame, RZ IR, THI4E%E [ it Spark Streaming F1 Spark SQL
AR EER . MEAh, BT H AP SR R BhEE, FF T & FH T S22 i 2 N A2 -
B AR A SQL Streaming JL5E 73 T8

O  Crime 4 77%: X2 — MR BEAL e BUE 9E 10 s -4 20 4 B 2R 1 A4
e . LRSS 5 B IR Kinesis” 1Y) “G1 %2 Kinesis A= 7 H T E AL E
PIARFRIC % SR 51X B AE (A

O  Stream jH 773 : MERFEEEE KB L4 9 RDD.

O Stream #| DataFrame 54 4%: 1X B JH#E Stream 7§ 77 & 121 [) RDD, ¥ H 304
U i it — 24 L4 0 DataFrame.

— B A5 | DataFrame, 3 A] LAFAITH M Spark SQL #:1E . &l 9.4 /=B A5 SEELE I

NEANALFEI AL L

Crime Producer to the TCP Socket

Fead Randam records
from the file

Submit Raw records

Converts the
Stream into
DataFrames
using Dynamic
Schema

Local File
System

1]
TC:';LH

]

:
;

Outcome of SQL

Connects to the TCP Socket Queries is printed on

and Consume the Data Spark Driver Consocle

lSEIL Streaming Crime Analyzer .f v
s
1

¥

Stream Consumer

Spark Driver Console

l

|

Stream To DataFrame

Transformer

it 50L Queries
A
A
/

Once DataFrames are created 50L Queries are

Executed.

9.4



* 210 S KB 4 HT— 3k T Storm. Spark 4 A (1 521 57 i
GksEpiit, £ —1%S5 SQL Streaming JE5E 7 HT 2%

9.32 4TE Crime £7/5%&

PATLL N IR KGR S Crime A/ F AR, B MMIE XSO Crime (JEAREIC
KD, R EEIRAL BB
(1) 71 IF9m%F Spark-Examples Tl H , #s1—1~44 4 chapternine. CrimeProducer java
fE13 Java A

(2) #w%5 CrimeProducerjava FF-7E LA Z8 LA FACHS:

package chapter.nine;
import java.io.*;
import java.net.*;

import java.util.Random;
public class CrimeProducer ({
public static void main(String[] args) {

if (args == null || args.length < 1) {
System.out
.println ("Usage - java chapter.nine.StreamProducer <port#>");
System.exit (0);
}
System.out.println("Defining new Socket on " + args[0]);

try (ServerSocket soc = new ServerSocket (Integer. parselnt(args[0])))

{

System.out.println("Waiting for Incoming Connection on - "
+ args|[0]);

Socket clientSocket = soc.accept();

System.out.println ("Connection Received");
OutputStream outputStream = clientSocket.getOutputStream();
// Path of the file from where we need to read crime records.

String filePath = "/home/ec2-user/softwares/crime-data/ Crimes -
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Aug-2015.csv";
PrintWriter out = new PrintWriter (outputStream, true);
BufferedReader brReader = new BufferedReader (new FileReader (
filePath));

// Defining Random number to read different number of records each
// time.
Random number = new Random() ;
// Keep Reading the data in a Infinite loop and send it over to the
// Socket.
while (true) {

System.out.println("Reading Crime Records");

StringBuilder dataBuilder = new StringBuilder/();

// Getting new Random Integer between 0 and 60

int recordsToRead = number.nextInt (60);

System.out.println("Records to Read = " + recordsToRead);
for (int 1 = 0; 1 < recordsToRead; 1i++) {
String datalLine = brReader.readLine() + "\n";

dataBuilder.append(dataLine) ;

}
System.out

.println ("Data received and now writing it to Socket");
out.println (dataBuilder) ;
out.flush();
// Sleep for 6 Seconds before reading again

Thread.sleep (6000) ;

} catch (Exception e) {

e.printStackTrace () ;

}
}

ZI, Crime A7 F KD . 4KET K Stream ¥H 9 & M HAs, S840 & AT
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9.3.3 #4RE Stream jHZRHE FNitinzs

PATLL T P IR F Scala 45 Stream JH 5735 FFE #2515
(1) T H4m%E Spark-Examples Tl H , #I1—N#1] Scala X %
SQLStreamingCrimeAnalyzer. scala.
(2) %m%5 SQLStreamingCrimeAnalyzer.scala J-¥5 1 LA NS

chapter.nine.

package chapter.nine

import org.apache.spark.

import org.apache.spark.streaming.

import org.apache.spark.sql.

import org.apache.spark.storage.StoragelLevel.
import org.apache.spark.rdd.

import org.apache.spark.streaming.dstream.
object SQLStreamingCrimeAnalyzer {

def main(args: Array[String]) {
val conf = new SparkConf ()
conf.setAppName ("Our SQL Streaming Crime Analyzer in Scala")
val streamCtx = new StreamingContext (conf, Seconds (6))
val lines = streamCtx.socketTextStream("localhost"™, args(0).tolInt,

MEMORY AND DISK SER 2)

lines.foreachRDD {

X =>

//Splitting, flattening and finally filtering to exclude any Empty Rows
val rawCrimeRDD = x.map ( .split("\n")).flatMap { x => x }.filter { x
=> X.length()>2 }
println ("Data Received = "+rawCrimeRDD.collect () .length)
//Splitting again for each Distinct value in the Row
val splitCrimeRDD = rawCrimeRDD.map { X => xX.split(","™) }
//Finally mapping/ creating/ populating the Crime Object with the

values



% 9 % H] Spark Streaming 73 HTiit &L H « 213 -

val crimeRDD = splitCrimeRDD.map (c => Crime (c(0), c(1),c(2),c(3),c(4),c(5),
c(6)))
//Getting instance of SQLContext and also importing implicits for
dynamically creating Data Frames
val sqlCtx = getInstance(streamCtx.sparkContext)
import sglCtx.implicits.
//Converting RDD to DataFrame
val dataFrame = crimeRDD.toDF ()
//Perform few operations on DataFrames
println ("Number of Rows 1in Table = "+dataFrame.count())
println ("Printing All Rows")
dataFrame.show(dataFrame.count () .toInt)
//Now Printing Crimes Grouped by "Primary Type"
println ("Printing Crimes, Grouped by Primary Type")
dataFrame.groupBy ("primaryType") .count () .sort ($"count".
desc) .show (5)
//Now registering it as Table and Invoking few SQL Operations
val tableName ="ChicagoCrimeData"+System.nanoTime ()
dataFrame.registerTempTable (tableName)

invokeSQLOperation (streamCtx.sparkContext, tableName)
}

streamCtx.start () ;

streamCtx.awaitTermination () ;

def 1nvokeSQLOperation (sparkCtx:SparkContext, tableName:String) {
println ("Now executing SQL Queries. ....")
val sqlCtx = getInstance (sparkCtx)
println ("Printing the Schema...")
sqlCtx.sqgl ("describe "+tableName) .collect () .foreach { println }

println ("Printing Total Number of records. ....")

sqlCtx.sqgl ("select count(l) from "+tableName) .collect(). foreach

{ println }
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//Defining Singleton SQLContext wvariable

@transient private var instance: SQLContext = null

//Lazy initialization of SQL Context
def getInstance (sparkContext: SparkContext): SQLContext =

synchronized ({
1f (instance == null) {
instance = new SQLContext (sparkContext)

}

instance

// Define the schema using a case class.
case class Crime (id: String, caseNumber:String, date:String,

block:String, IUCR:String, primaryType:String, desc:String)

Z U, Stream VH P& MELHES ORI S Al AREZHTHE, $UATHE & TH P8 MEL
as T Ei R .
9.34 #1T7 SQL Streaming Crime 71 &5

AT LA T 22 PR AT SQL Streaming Crime 7747 25 -
(1) fEi% Spark 258 CLA s+ IEAEIZ1T, 154 Eclipse Wi H 3 4 spark-examples jar.
(2) F—MES5 a3 Crime A3, AT —-H1 Linux 56 &, JEEFH
spark-examples_jar [*)[F]— /ML B HAT L R an 2

java -classpath spark-examples.jar chapter.nine.CrimeProducer 9047

CrimeProducer & I ZE0& 0 5 (FZEABIH N 9047), A r=EF AL tbim O _EFT H—
ANET TCP B8, H T ER W EIE % P i . — BT, EEHmEEEUNE
AZ Crime 2 /I, A SRR ANIER.

(3) FTH =1 Linux #27l &, FF7E T spark-examples jar 1[5 —47 & AT AT

Lo A
AT

$SPARK HOME/bin/spark-submit --class chapter.nine.
SQLStreamingCrimeAnalyzer --master spark: //ip-10-234-208-221: 7077

spark-examples.jar 9047
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V3 4E spark-submit i < H & J5 — NS E PR M 1 im H 5. Moim 05 RS HAT
CrimeProducer I Brig ffi)dm -5 AH[E (FEARWIH 0y 9047) . kb BI1E MR 3% 52 21 pr £t
v 1, FEF R A = B R 2

2k, RIPER T ! BARIRE?

X B P AT I & SR R AT 18] 9.5 P

sumit@localhost § java -classpath spark-examples. jar chapter. nine .crimeProducer 9047
Defining new Socket on 9047

aiting for Incoming Connection on - 9047

onnection Received

Reading Crime Records

Records to Read = 7

Data received and now writing it to Socket

Reading Crime Records
Records to Read = 18
Data received and now writing it to Socket

9.5

K 9.5 B BoR TR & AR . BB R Crime A5 7= 2 VIR AZ 1)
e

K] 9.6 115k K 7 1 Spark GXEhFEH| & b IFH o8 AL s B = AL 0 H . 2 s
T Spark SQL $/AT R4 brat

FUMTTRIOCAITOET 3 SoFARE_FME BN, Spark-SUENTT --C 1855 CNERTEr- . mine . SULStr Eami NOLr TMEAT A [y Zer - -MASTEr SRATE 1 p-10-2 8- J0B- 221 7077 SRarC-eXamp 1es. jar oud -
lcreating spark configuracion
Retreiving Streaming Context from sSpark conf

15/12/09 10:43:42 wARN nNativeCodeLoader: unable to load native-hadoop Tibrary for your platform. .. using builtin-java classes where applicable
15/12/09 10:43:44 warN Metricssysten: using default name pagscheduler for source because spark.app.id 15 not set.
Data Received = 7
nNumber of Bows in Table = 7
Frinting all rows
————————————————————————————————————————————————————————————————————————————————————————————————————————————
| id| casenumber | date| block|IuCk | primaryType | desc|
--------- R T e e Rt et S e

In|Case Wumber | Data| Block|IUCE| Primary Typel Description|
|102171849]| H¥404004 |08,/31/2015 12:007._..| O51%X W ADDISON ST[1320| CRIMINAL DAMAGE | TO WEHICLE]|
10217252 | HY403984 [08/31,/2015 12:00:. .. |08Ixx 5 MARYVLAND avE 0414 | BATTERY| AGGRAVATED: HANDGUN |
110217276 HYd 3985 [08/31/2015 12:00:. .. [093xx 5 LAFAYETTE... [031a] BOEBERY| ARMED: HAMDGUN |
|10218505| HY404795 |08,/31,/2015 12:00:. . |07EXS 5 CONSTAWCE. .. |1310| CRIMINAL DAMAGE| TO PROPERTY|
[ 10218642 | HY405268 [08/31,/2015 12:00:...| 014xx w OLIVE awvE|1360|CRIMINAL TRESPASS | TO WEHICLE |
110217212 HYd 04 %[ 08/ 30,/ 2015 11:52:. .. | 0603 5 ASHLAND AVE|1811 | NARCOTICS [POSS: CAMMARIS 30... |
+ommm - Fommmmm B e T e e L s T Fom e oo +
Primting Crimes, Grouped by Primary Type
e +-mmm +
| primaryType | count |
o e +-——m +
|CRIMIMAL DAMAGE | z|

BATTERY | 1]

| Primary Typel 1]
| ROBEERY | 1|
| NARCOTICS| 1]

F—mmm—m e +——— +
only showing top 5 rows

Now executing SQL Queries.....
Printin? the schema. ..

[1d,string, ]

caselumber ,string,]

date,string,]

bleck,string,]

IUCR,string, ]

primaryType,string, ]

desc,string, )

Er]nting Total Mumber of records.....

9.6

TEARTT 118 | Spark Streaming #1 Spark SQL iX Py FiAN[A] Spark § & [P 5E Rk, AT
KAHAT 1 sERf B B E 1) Spark Streaming 1BV, 2R J53E— 2P F A Spark SQL X it 24
PEPRAT 73 H7 6

Ak HT A A Spark Streaming & A1 4% 75 TH s I -
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04 BEZA 5|

TEATT ORI EE AR I Spark Streaming W AR 1 & FH 77725 . H5E A I & — A
R, S8 A sC B A M e ARG IC N R 4% . 58 Spark #5281 T U5 T ik
H T ATHVEE, AR LERE AR AN, X2 #GE Spark Al Spark
Streaming 2 {H 2 AT HE L R iE 1k -

941 F7F Spark Streaming B BF &= TEEE

Spark & — /N A gk il B2 SR AT AR] N FH Al 55 4% BCER B HEAR I HEZE, $2fit /X 8L, Yarn
5, Mesos 50 AT VAR E FRAR IO SCRF, A AR X Lo A (LS 2 28 F SRRl AN & 2 T
Spark 1 Spark )N HFEF . 1E5E 6 B “FAK Spark” H “HCHE Spark 8”7 #0r OF 2id
L ERIEE . dREERTE, 7E Yam A1 Apache Mesos b3 & i v HFE T

1. £ Yarn E#4T Spark Streaming 1z

Yarm 5 Hadoop 2.0 /2 — /Ml H WEERATRHESE, 7 5770 BOAE BRHA T3 N FH F2
e e di, 5l T = ASE 5P 3EFE R 55« ResourceManager (RM) . NodeManager (NM )
1 ApplicationMaster (AM). XS8R SSIL A 9 508 FRAERFOR U . A7 T AN FHAR 7

\*2: A % Yamn B AMe9E %13 8, iy A http://hadoop.apache.org/docs/current/
hadoop-yarn/hadoop-yarn-site/YARN . html,

AT LA N IRAE Yam | #(3 Spark Streaming N 2T

(1) B—LRWEMNICE Yam. Yarn A] A BN AR AS[E) A =
O Y AW %8 http:/tinyurl.comVzpz4Svw FE L R/ A E AN A B E

R4 Yarn Al %5 -
QO EHWE: %1 htp:/tinyurl.com/zejnjtb $2& 4t 1920 B8/ 15 1 18 B 82 1 #2019
Yarn.

(2) —H Yam W& E T T4 2, BVANEMAE Linux #2504 & _E3AT
DL 2 K3 A8 B AT (F:47] Spark Streaming W 2/ :

$SPARK HOME/bin/spark-submit --class chapter.nine.

SQLStreamingCrimeAnalyzer --master yarn-client spark-examples.jar 9047
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L A] DA X R a2

$SPARK HOME/bin/spark-submit --class chapter.nine.

SQLStreamingCrimeAnalyzer --master yarn-cluster spark-examples.jar 9047

2, 58 T Spark Streaming M F AT -

TP AN A R ME— X )2, BRI A yam-client i Spark IRENFEFREREEPAT 1
spark-submit w2 1A — ML E3AT, m/aENAIH | yam-cluster /£ Yarn SERFHHAT
spark JXFNFEFF, Wikt {RlE | Spark 7,:[3&]1557‘ ) HA . MfsEs AT Sk . 5 67F Yarn L3568
& Spark Streaming W 27115 245 5., 152 )i https://spark.apache.org/ docs/1.5.1/running-
on-yarn.html.

\L, #tk HADOOP_CONF_DIR % & &AF A F3 X =8 & , - B35 %) &4 Hadoop
e B L AFe4 B &, 8% 4%F HADOOP HOME/etc/hadoop.

2. 1£ Apache Mesos _E#1T Spark Streaming ¥z FH

Apache Mesos (http://mesos.apache.org/) J&—MERFE LR, Al LONE R A= H
FE P BCHE R 52 A R Bl PR AL = el AT LAE BlaS H it i1 719 38 1T Hadoop MPI,
Hypertable. Spark S5HEZE. Spark A1 Mesos i ULAHIC, AL EAFFAME . HIH Y ELE 5]
£ 2009 £F, HEAEETASEEE CLH 1R TAE Mesos Z EIFRMESRTHERMALE, T
AR T Spark HJHEAE %Hﬂ%‘@}_&’ﬂi"— Mesos b R AEZE W Z HE, SIFEFGE
FrUHLES 7 2] B LR A v 55 A2 B UM 50 H Y.
B CPU B ipﬁ#@#ﬂ’]%@%ﬂfﬁﬂ FUR IR A, Mesos $2 4t T T B
HI R EE A E A o WA FERE—20, AR N BERRCRE SKAG SRR 7 il S B 4k 4:
i, 7E Apache Mesos |28 Spark Streaming W FH 27
PAT LA N P ERTE Apache Mesos | i3 Spark Streaming M 27
(1) %14 http://mesos.apache.org/documentation/latest/getting-started/$/& {1k 11 1 I 15 L A1
lil & Apache Mesos.
(2) —HAE S 81311217, A] LA http://<hostnname>:5050 11| % Mesos UI, it B —4L
WA &, {F Linux 541 & _ EHATA N4

export MESOS HOME =<Path of mesos installation dir >
export MESOS NATIVE JAVA LIBRARY=<Path of ibmesos.so >

~ff

\.;‘, ZKIAFT LT, libmesos.so ¥ ¥AfE usr/local/lib/libmesos.so %], 4w £ KA
fL BERAZ], “TvA£<MESOS HOME>/build/src/ libs/libmesos.so % 2| &
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(3) EE— AL 5 spark.executoruri. AR & WEE 2 IE L http://. hdfs:/
(Hadoop) % s3:// Chttp://aws.amazon.com/s3/ [ [] Amazon S3) >KiJjjln] Spark — it il S
PN E . 122 E & Mesos AT @11, SCREM T RiZREXHAT Spark 1EMVATELR ) Spark —i#
. HfE e W, ATLMEH http:/FEEC | Spark P%G(K) URL. 4w%E<SPARK HOME>/
conf/spark-defaults.conf S/ FH s LL 28 & -

spark.executor.uri= http://d3kbcgad49mibl3.cloudfront.net/spark-
1.5.1-bin-hadoop2.4.tgz

Qi_ﬁﬁﬁﬁﬂ%%#,EﬂﬁHME#iﬁSmmiﬁﬁi#,ﬁiﬁﬁﬁﬁ
L5 Mesos AP B AR ] &9 W 4&-/F W .

2k, 58k I Spark Streaming W FIHAT - BILAE Mesos £EF£45% il B 93R4T Spark 1Bk«
A LAFT H—N38 1 Linux 3211 £ FF AT LA T 5244 Spark Streaming {5V H2 22 F Mesos 227
$SPARK HOME/bin/spark-submit --class chapter.nine.

SQLStreamingCrimeAnalyzer --master mesos:// <master-host>:5050

spark-examples. jar 9047
—BHAT VAT A%, REiEl 6 EERIH S5t A Mesos 32 UT R s (E
WA TARRES
\;L:- A % & Mesos Lt 3#F Spark Streaming M A 42569 £ %13 &, 5 AN
https://spark.apache.org/docs/1.5.1/running-on-mesos.html,

AT HTIE T ESFMER TS HEZL (U Yarn A1 Apache Mesos) Hi#i#& Spark Streaming
N R BT R A2 88 . T — 1318 Spark Streaming [ FH A% 7y (1 il o

942 U5 Spark Streaming [ FAFEF

I o3 A AN O 2 — TR A AR 55 . e il i pir s 5 it 1 AR50,
AL AZ T ] B S Spark A1 Spark Streaming 5 F & 7 10 25 Fi 5 1< .

WA — AN HEZE AT DU 2 A R G R AT 225K, X2 ek 3 2 A I &
iR A, B DA - N FHEEAN AT AN 256 E I T2 i s AR E .

Spark &7~ | TAEIZATE 58 BN 1 25 28805, AT LLIES GF ol e A T4l S & s
F'. Spark XM | Coda Hale J¥ &% (https://github.com/dropwizard/metrics) FfHeflt | —4*
Rifi~ AP AR ENE R/ % . %EELAYT5 Nagios. Graphite. Ganglia. JMX
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A I THAER . Spark ib AT | H T IR AL %A iz 7 A1 2 58 VR ML) REST API.

IEAE B AT N HAE e A L 58 B, FH A2 7 19 TSON £l 4 35) ml Ji ik ik 7 1), JHG A MA
http://<server-url>:18080/api/v1 V5 [A] &\ 56 AHITEML . A http://<server-url>:4040/api/v1 15 [7]
IEfEIZ AT N HFER

\;li 7 A~ 8 http://spark.apache.org/docs/1.5.1/monitoring.html A 3% 5 A % 15 M)
Spark #= Spark Streaming 57 ] 2 7 49 £ % 12 4.,

FEATH, T8 7 EE A Spark Streaming W F2 ) 124N 7 1H -

Spark /& —/N {Z G, X BAERIREL 115, %) Spark Streaming VRBOGHEE, 1E
7EI L T TR R I T T, A8 4 dil 4k 5] Spark Streaming FI A< 5l Py 75
M. ARNAERZIE Packt Publishing i1 i, Sumit Gupta P 1) Learning Real-time
Processing with Spark Streaming ({ % >]H| Spark Streaming #f17 SCHfAREL) ) — 45

( https://www.packtpub.com/big-data-and-business-intelligence/leaming-real-time-processing-spark-

streaming ) .

95 K F | 4

fEAZEAF, 71 | Spark Streaming [1)7%- /> /7. ¥} 1 | Spark Streaming 1224, 2H
AN B SR, IS gmASAIHAT T 55—~ Spark Streaming N F£ 7, #1# ] Spark Streaming
F1 Spark SQL X} Z INEFIE IR E 34T 1 S0 70 #t

£ T —EH R 71 Lambda 288, B AHCACER A SERf AL FRERAE T — NG — I HEZR.
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N R AL BN SEIT B AL PR R R, 2B CAESG — R T mEd g Kk,
JEF KU, W@ E o Ay B, S HEMEE R REIEAI RS, EAHE
e S R 248, HLRENE MHEACEE FpFR i — 10 s/ WARE . BRZER IR/ RN i B4
R T LN RSt BIHEAL BRI SERS 52 0 nl T A M B2 00, AR elibias—
M I P2 — I IE ka0 148 — W sl B AnAS B B R —Fr Pk, 75—
o A AR G 28R NI S S, BN RSB MRKIE E 4, ERBE FE R
BNRG) LT iRE

BHinPkdk, i 2 By R AN SE R B R A g gt — W A 5K, Nathan Marz 78
2012 RGN T —Fiogr 2244 5e 5, FRAN Lambda 2244 Chttp://lambda-architecture.net/) .

EARZF S, J0] 1 Lambda 228 S LS ANHAM, &K 018E & D12 HE A1 Lambda 22
ARSIk N,

ARFWGE T8 LA F2 8

O ff4 /& Lambda 424

O Lambda ZE44 HARH R

O Lambda Z2FJ 1) S2ER,

10.1 41+ 4 2 Lambda Z&#

FEAT P F 18 Lambda ZE R & RS REFNH Y. oK EE Lambda ZEM TR, 4R
Jea W R N HoAth 5 T

10.1.1 Lambda Z2#ga9Ek

Lambda 75 J5 ¥ 5% 51 77 /2 B MapReduce 723 5] AP ZEIR . Hadoop ¢ MapReduce 1A F|
T oA s AN 3 el Ab B R G se Il = B, ANad S5 Rt ittt b 3R I e i 5 BRI
ML B s (2 3 /NE) . BEIRAE— 2 i T ] LAl s &8 R Bk — kel vk, {H
IE A ECAE 210K A0 O SIS B 5 1) F SR i R A RT3 1, RO AT RE 2 S BURE R B R
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a1 ) e

T—NEMS R ERE: AR RS/ T R TS ER 5 — 1)
B ?

WA M RGHAE TR CPU. PN A7AN Y 258 53 L A Re M BiX — i, BsEi il oh AR
ToiE R W 2k E . Rk, 75 ZEAUHT AL FE, i 45 SR Ak AR x4 A B (8] BT 75 i1 22k
i

Lambda ZE#4 5| A T — 3 IR0 ORME R R 75 oK, A1 2 H 7 e ils A5 2 s 1Y)
TS, AT AE D A A B A0 B B S AR T SER BIA A . Lambda 2244 52
BTG — BER I R IT T, AT AR Rt Ak 3 A0 T S s 20 ds A 3 i 75 oK

Lambda Z& 441 I fE AP 2 3 AERf AN 4= T AL I, [RIB CREFUNAEIR . A ik & A 25 5
FAPHE T RE 75 SR 2 a] )P, I HLR B SIEE B Th RE SR VH FEUT SET B 8T, A & EliE
RO AN SCT L, A PRt — A

Lambda ZEf 3210 T — M0, $efit 17— NIl 7 2R SEEUE S 2a 46 _E AT & ek
B, BAVMRARR B R ., ByF s E ST, BT Lambda 28442 — NMRYE, FrbA
WA R IRAEAAI R 8 R DASE IR AL A # B ST AL« Lambda 4244 58 SC T 2430 AR — ik
FEREFRREA, el DERAE—k LA 2 H I ZEK .

J& TR IR TR 18 Lambda ZEF4) 1284/ /4044, {BEAE L Z Bide s -] 18 Lambda Z244)
)25 Fh T RE -

Q Ay EtE: ATy R E Lambda ZEMM BT R/BFE 2 —, EWEAHmEK

W RGP RS, [FEAS R 2 280 AR 34T AR A& 2. AT BLl a3 A
Plash i CPUL WAF. REEESE 5 2 SRS, X P 7 U85 o8 E B
Ay RENE (R By R o el DUE G R B A SRR E 2 B ML 2 R SR,
X 2 OE AR AT R (BEM T RE) o Lambda 224 W 32 FF 5 B FK
SRR, HEFH—EMN R EE. Lambda Z2¥ & — 2R, it 2 Seit
AR, ARNZEES A 1 E BT I SR, DGl SRR IR 2
R AL B AN B 1

Qj.ﬁ%ﬁﬁ&ﬁ%i%@@a%@mmmmmwmm@m@wm&m@m%
O PR N RO R GRS A& Lambda 844 i 55— NN ERE . BIA
KRG HPIREAAT B TR R, (H& RGN I0% A B, I DL I3

Bl AR ) ot B R 4R S SR L D e I RE ik 2 A Be FEMRI N o 24 B TH B A 1 DR AE
RERGAMF KAETZIEIL T, BOREAZKM . BRG] L



©222 - S RS 73 ——2& T Storm.  Spark $52 AR 1) S B

ML, AN DR SE R 20 L B PR o i BRI O 1 Ol . B UndE 20~
30 N1 RHVERRED, A7 4~5 R T AR A CO i b ) e e 15 0
&, ANZGFEREANERFE . FOVSERRIEE FTAE, REmN AT e
1%, WAlREIHEEAR SLA, {H&RGIME ] LA R o 754 A2 2R il A
KRG — &SI S HIR AL, X — P EORTERA Rgtcit B E AT K
WUITCRAZ R DI RE, (15 RAANAZHAETH PR (SPOF) .

\i’ A KA %13 8., 75409 https://en.wikipedia.org/wiki/Fault tolerance,

Q  RIEIE: IR EETRGUEA AR F IR & AL R BRI ). &
PREf A AR G0 (6] A0 ) 1 (0 22 5 1T % A5 AN[RD, AELE RSB AR AT A8 4 CHEn sledat b )
AR B R, RONIX B ST SERH VA AL B S . J L2 RPEl ) LRD [ ZE IR
Al AT BEA VA2, T BN AR . Lambda 284 ) H b2 JRALIKAEIR L 3T
ST, AT BLE J L= 80 A THAE A AL B N

O AYENE: B RGTEA 2B RIEYE, BEREAINGH BB e # K, XA
s e B R B OB R S8 . Lambda B84 L8 7 b Ak BEAN SEIS 2 % B T 1 28
LSRR AR A, AR — J= BT A 38 9 AN 2 52 28> R Gk P R R

\i:_ A AT Rty E %15 8, 214 https://en.wikipedia.org/wiki/Extensibility.,

Q  4iP. PRGN H AR TAEE RS —ANE A . Z2KIM/IF R
AN F BB ERH KA E - NAKRESR. 5 THEP I RSt. Lambda 2244 1E
BT, eBt e FE MR A E 2t NS M E, IXAMUA B
THEATE—F (HEALREESERT ) HI8EI &R, St WBARE—E A AR
X 5 — B 5 e/ ME B A R
kLERTHE, 718 Lambda 22K I ZE K /ZH A4 2

10.1.2 Lambda ZE¥IRYE/BH

EAN B, Biti6 Lambda 22K ) & AN 2/4 44

Lambda 2284 AL E X T — R 5 AR IERE UL 50 & W E/AT, &R 7 A
K D11 . Lambda ZE#4 L yE T A B K E i () @il S W, XAl Redd s . @M%
PEE =ANERE (https://en.wikipedia.org/wiki/Big data#Definition) .

fE B J 2R, Lambda S E ST F B0 24044 LA R BFAN A 2 T8 4R, i 10.1
FIT7R o
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LAMBDA Architecture
Batch Layer — | Batch Views
__._________.,..--"'_"'--u
Data Source b
_—. —
| Append Only B :
|| Batch Views Combine
>~ Master Data b,,lr-ﬂ I
oa
Y Combine | - Serving Layer

= |
Data Source 4\// z Combine

e

= Real Time Views

= |

E

- i —
Data Source N = — Real Time Layer

—L/ Real Time Views |

‘ 44— User Request

User

K 10.1

K 10.1 52 X | Lambda 224 B € 1 5 P 284/ = 140 A
T 4220718 Lambda 2244 52 AN A A A B 57 .
QO  ##EJE (Data Source) : X HARIIZAMPEIEIR, ZTFEHAEEHE 2IA B A% 5 2]

o EHEUE AT LUK R S R R R AR 1 50 s, AT DRI MQ. Web IR H /3
(Ll I Rf (e[ fg e w2 ) - HEiEEGEE, EETHRGE TERTSE
P RE MR AR BT . ZERZEIE T, BEEAIENGIAEERTEE A,
NEATHARE R IR U W BN 7R E o Frbl, fEX—= _LrlSEEl i o)
e PR, ALl LAH & i 1 5% 12 R Bael B AN [R]SRUE U 10) 25 1 & 2 A H vH
FERF € % 2 2

HHiyH 9% )= (Data Consumption Layer) : iX—)Z 51 57 25 MAS [RI B His 5 5 AL
PRI E 241, SR E o a] iRt Ab ¥ el serf Z it — B i dndER L. —
B EE H oabn eI Pead =G, AT DL I 213tk b 3R S I 208 = kAT it
— AL EE

fitAbFE = (Batch Layer) : iX /& Lambda ZE M) i S B WM 2 —. HEACEEZE MEL
P o E NSRS, IRt — R AR A B e BRI, 2l
ik dEn 42, RINHIEEAMEEY. HiMse, B E4EEF8dE, E
GERIMAELAE,  [ABS R e VB I 7 A K. 1% W1 Hadoop/HDFS 2 2R 1] &R 4t /2 4l
AR RORY], HEEMAERTAE, HIAASAR . HAiab3E ik i 57 6 g A4
AL FEAL A AL PR B XA — R AR A AR B, AT AR A B DGR
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S RS 73 ——2& T Storm.  Spark $52 AR 1) 52 B

TR 1 18] B T S ) 3 i 75 3 o e A HE A PR AT DA A SR A TR e AR A I
HAT DAk S Z H R 2500k, EACFEM 28 H &I HA R L AR .
T SE A O NG I B 0 A R SR A H P R R dRid k. BNk, BA
—/NE EAEE AT MapReduce 17BNV EE Hive 71, & 2 #- B JEAN A W 1k 1) 11
¥, Benia s BARAES] B — Hive % . HDFS 5(—2%6 NoSQL . 1} MapReduce
fENVEY Hive 25if14%[E 2 B FEHAT IERIF B SR . X S 54 ERR b Ak 21
PR

& 10.2 &5 G Bl i B bR H E f) s oot g 8, Pl gk 4g H S 8ul JF R &
o 1k L3R 2 44 X R SR AT R S

(

(

|

Map/Reduce jobs executed at
regular intervals and refreshes
the batch views
NN
LAMBDA Architecture
Batch Layer
&
/ &
Webserver/ o
weblogs ( = :
\ g Append Only Master Data Batch Views
g URL Count
WEDSEWEWI ( IS_' —|_> URL USEr IP TIITIE ;'Hlﬂg|nf: 1
weblogs \ %:- {Ic-:rg;m,f J.Dhl"l 192.168.1.1] 23:00:00 Jlogin/new 2
/login/new | john |192.168.1.1| 23:10:00 /login/view 1
Websener/ / /loginfview | john (192,168.1.1| 23:20:00 Jlogin/save !
weblogs K /login/save| john (192.168.1.1| 23:25:00 \_‘/,—\

% 10.2

O SEFPZE (Real Time Layer) : iX/& Lambda 2884 i1 5 — PN E ) L8 2 . fibkb

HR KB o3 T 0T e e 752K, T2 EATER € i BN 2 iR fit i i Zla iRk 55 (B
P RSt Frt A ALED o AL FEALIE 5] AN BIREIR S A RE & TTIERERZ Y,
PR DA FH 48] AT e 2 S A B S B T A o BVE RT BA/D tt Ak B P ) Rl
a1 Fg, (HIXA AT Re A R DB . FrAb B A 2 UL TB/PB N84, Toikde
2 D TS, #E E W B LA /NE . SR (RRTRRONE LR ) il ik
TR A, BY A AT SR ) P SR AT — A s B s TR . XK,
AT LA IR 1 Bl O T iR (R AR WA CICH 2 WA AtEAL FEAR I )
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W aRE . HTAE 02, S BB HFEMFr AL &8R4, X7 h HAE
FHb A EEA 1] 52 IO AR 1 s T B [ [g g N & A . — Bt A EEAR P e bl e, SER 2
Yo MR [H 25 R e A 2. R — T M H BRG], IRt B B &
15 Zrh B AR — K. tntk—K, SER EBAAAAE AL B BT 15 700 i 25 .
S5 SRR R AR R 0l 15 43 B ARcE O AR USRI AR B, SER AR EIAE T L= AP
BCE F2SCECH [R) I 4l 3 o SIS 2 38 %5 {8 FH 40 Storm B, Spark 1X #1142 N 47 R 4t
KA FTF K
K 103 g5 Aol B8 1 &R SErt 2R @ gt HpiiEm g H EHE I B R A& M
HE AR BB B RATAEE . 7E RGUERFNAF P Eds, JFEHZRIAERALE, P
B AR AN B BT 15 20 Py 2 i i 2504

Storm consumes the data as it
arrives and generates the realtime
views instantly only for the last
15 minutes of data.

N

\\ LAMBDA Architecture
5_}) APACHE Real Time Layer
STORM"
[
ni
Webserver/ g
k weblogs * =
\ 7
\ =
P, ! ’
[ Webserver/ r = Systems Memory Real Time Views
| weblogs % URL Count
B URL User IP Time Aoginfedit| 1
f Webserver/ | a’lﬂ@ﬂl‘lﬁ‘dlt ]'Dhn 192.168.1.1| 23:30:00 Jf|gg|mmypage| 9
| wehlogs '| /blog/mypage| john |192,168.1.1| 23:32:00 .
\ \ e yd
& 10.3

Q K% /2 (Serving Layer) : iX/&5:%% Lambda Z2M )G — = RS EIEL 5T
TR &k B b EAsERt E %, JFH R RMEHESHE. 58—
TRIT RG], RS EBHE KRB A SEE ZE Mg H AR EUE, ¥
EATRE AR A X PP DO it — 22 A if, R BB eIl B 28
R
K 10.4 g5 65 n0 R EREEME BRI, &I LHE&2IE H P SRR 7RSS ER
mB BT BRASNE IS PIALE T UAAE7E W1 HBase X FE— 287047 U8 2 5 NoSQL
dr, FLREMS IR AT SERT N, B AT DL E R S AL FE AN SE s b FEAR B IF I LS H
o RGP ARG LT, RS Z P DA 1 (] Rkl B 54, o mT DAAeE FH 55 el
I EIAL R I A RS 2 -
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Fetches and merge the batch and
. ) real-time views and finally store into
( Message/ Notification Queues ) a distributed database which
j L supports random writes/ reads.
- Notification to Update Listen for Update Putiﬁcatiﬂns
LAMBDA Architecture f,x’ffff
Batch Views
URL Count ]
Sening Layer
flogin/ 1
/blog/new 2 FETOH /’W
blogliew 1 (NoSql/ Low Latency - Hbase etc)
/blog/save 4
URL Count
<
Mkifffﬁxx Jlogin/ 1
/blog/new 2 |- ——|

Real Time Views /blog/iiew 1 User

URL Count /blog/save 4
/login/edit 1 FETCH /login/edit 1
/blog/mypage 2 /blog/mypage 2

\_// +
Fetch and Update at regular Intervals

Lambda Z&4) ) 5 E 47 A TE T I RES S BL5 J se 88 5 IR Se i &, I B &5 R LA

] 10.

A

BB EMREH . IAE, SRR A RIS, RN RGEH AT TRy,

EATIHE T Lambda 919547 . AT T 16 T4HMF R, RIS

(3118 7 Lambda ZERI &N E K
MEHENT —T, BT H T Lambda ZEF)H KIS FHAR .

10.2 Lambda ZR#) 894 RK4E [+

fEAHR, Kt AT T Lambda 2Harh & 20 £ M AT

Lambda JH 0t G AR R, 45— R84 & E RTh AR H 0. FIE & 7

RIXLE Lambda ZE0) 2 & A

BHH AR BN RPN R AT EREUFERb 2R, HILHiZER

i S AR 2 2R FERETH 2R MO R BRI FErh, 5 2R Rk
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QA &AM XENEG R HME, JFENBORTE T . AT R m B
) TAE. MoazAt4an] DU E i S TH FE I B i

QO #H: FREEN AR . —HEHBREFE, EANAE SN F
LRk ﬁ%ﬂﬂﬂﬁ]ﬁﬁﬁﬂ%ﬁ:%&ﬁ%: Blan . FF ARAT B3 L
B, MEHE (WAL) .

Q  AlEEtE: WHEBOHFER, RGUIIAEEAZIEHE S . B, X HEA] LR H S
Frig e R ORUET B AR 3 . IS KM —Fhidte, AN 1275 2 U W il B AEAZ 16 TE
XOTHRFF 8, PRk Er L2 2 —.
> 2K AEARETH B — IXERAAN L HE B
> B/ —: WEAESRHE —IRELEZ K.
> Bk AR IERAR S — R, A A Z TR

Q  SfEae: XEMIZREAE Lo EE I NG /I REE. e
A TAE, a9 R AR ZAM 2, (6] AN T X A A 24T R s 2

O Ay REEMAENE: REN ARG TP R, CMERTE I EE IE 5 i ook
I ag LA Bk 45 75 2K

SR R 5 T7 T, A 2P EOR A] LN T2 #E, i Apache Flume Chttps:/flume.

apache.org ) . Apache Sqoop Chttp://sqoop.apache.org/ ). Logstash Chttps://www.elastic.co/
products/logstash), B¢ 1% Apache Kafka Chttp://kafka.apache.org/) 445 RabbitMQ Chttps://
www.rabbitmq.com/) ZZEHH B ST
KA RO RFERUAC T E 1T . B e Koz L asTHFE AL, Frbl 2
2 FESEEN A1 20T 57 Chttps:/en.wikipedia.org/wiki/Distributed computing) )3 ARHEZE
Apache Hadoop H1 MapReduce 1F i 52 WG AR FRHE ZE A2 5 1 2 Wi £, Aididfs —
Ye4r Apache Spark. Hive. Apache Pig F1 Cascading [1 A GE 36 7] DA RO LA EE = o 1
Z=|# http:/tinyurl.com/z63dpv5 PAPRIE ELEL FTA AT L AL B R R .«

5 R BCSE N R AR B ) LA B LD (8] 1TSS My #E A AL B S5 . 3 5 = W A
B BIA I AL A A, X Lo R AR TR R GE N AT N 58 BT AN & R 25040 5 s 21 A Hb 1
o Bk, FTELELI AN AR BRI B AR MESE . 58 3 & “H Storm Ab
FREHE” 158 T Storm, IALFESS 9 F “H] Spark Streaming 73 M ZHE 7 /4R 1 oA A
WA E s b HEYE 50 Spark Streaming, ANifi& 45 Apache Samza. Apache S4 F1 Spring XD iX
FE— YL 55 0] R G @2 )= - 16 2[4 http://tinyurl.com/o46tfsr PAPRIHE Ee 5 A a] FH i
K FEZEEIA

k55 /2 A0 D3 S Bt A B AT SE I AR I, & AR AL B 70 Aw 20T v M e e R0 s e
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B e e S LUAE R DR ) AL B BE AL SRR S N . 5 HBase 25 % Fil NoSQL {4 /2
A FH T AbFE RE AL EEEUCR S N . 152 5] http://tinyurl.com/znlblfo PABRE HLE 7] FH T4 A4k H
MR 2 A R EE 1 5 PR ZE IR NoSQL 2 2

K] 10.5 S78 T Lambda 224411 5e 8 AE 25 R G0 VA SRR E TTH SRR AR & I

Batch Layer Serving Layer

N
\ \
\\

LAMBDA Architecture

Spa:’ig

T s SploutsQl
LOgSt ash - ; Cascading/Scalding

f— ] - || Cmncrlf‘.‘{runch Pangool Cascalog SPark Voldemort
‘_} ﬁ T _
A CHE ase

Spofiz | DD SToRM:

ElephantDB

|6C Apache Kafka . Druid
§g**"**"'*'“""""' Amazon Kinesis | —— Spring XD
oog
W Rahbit s distributed stream Cloud ¥ cassandra
Nd00I computing platform | Dataflow S a m Z a
~7 D
~ / \ H\-‘“m

Data Consumption Layer

Speed/ Real-time Layer

& 10.5

EATH, e U ATH T % Lambda ZERFIEANZE RIS A AL, T 1482248 H
ZINEFCEEE R AL 55T Lambda 2244 .

10.3 Lambda 2244 &4 5230,

TEATT HG Y R 2 N R SR R it M4w 5 Spark H Lambda ZE44 1A 2

PRZNEFLSE RS, R 2 e gR EdE 2 0 SER A2 . BEROR,  H E TH
PEIEFERSAE, JF AR ER B BN IERMFIL ISR . BARERZHIEN T, HP
T B0 T S A BRI R Bt AT A o AL, AR AR /D BN B L R i 7 B T S
HITRE .

XY R 5 el Lambda FH 1 .

BT RN BRI T AT, SR R 4R Lambda 2844 10BN H AT AR RS A4 AT
R
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10.3.1 SREEM

FEATT TN H Lambda ZE44 9 B8RRI 7 2 &0 HE FH 91 1 sy 488 .

A Spark Streaming #11 Spark #itAbFE L)L /2 Cassandra K523 Lambda 2244, H
AT LAZ I 10.2 15 H e SCHEOR RS B A A A AR R

K 10.6 o 7 H R ZINEHEAEEdE S F B B Lambda ZEA4 11 5 0 B R4 2 L Ao &
A1

— . Spark batch job which fetches the data from
Spark Streaming job which consumes the master table, compute the batch view and also
data and also update the master data and delete the data from the real-time view (assuming that
compute real time views. the data is already part of the master data)
\} LAMBDA Architecture \
File Data Source -
Chicago Crime
Dataset for Aug-2015 Apache Cassandra
& | Batch
Data Source © [>1 Real Time [ KEYSPACE - lambdaarchitecture Layer
@ Layer Update Master Data FETCH
% {Table - masterdata)
— e |
5 Compute RealTime Views
3 4 (Table - realtimedata) “— Delete
Custom Record producer .
- "CrimeProducer”, Batch Vi
which consumes the Data atch views
from file and send to a (Table - batchviewdata) 4 Compute
= @
|
Fetch and Merge
|
- — ¥ Serving Layer
e
User 7
Fetches the data from the batch and real-time views
and finally present them to the user as a single view.

K 10.6

AR R AN A RIER .

Q  HdRFEAEEEME: BEIES S = “6)8 Kinesis A =& 7 #8418 F
W2 mEH R IR B EEAR A . B X AN B EE R U R S B e E. BHE X
e E R E I MZ AR U D R IE S, PR RIE R ERE D — P .
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O SERFE: SERTEN Spark Streaming 1EMY, MW 1 H € XA = FHIT I ERE T,
HFHAT I RE -
> CRRUGIC SRS ORAT R e, oo AR R v B A lambdaarchitecture
i 2% [7] 1 masterdata 2 [1') Cassandra.
> AT AEE, RN R R BN A RDRFER R TR I
it 2 A BB E ZE b, B B4 lambdaarchitecture £ %5 8] #l1 realtimedata 3%
['] Cassandra Z(#% FfE . G BL &5 B F I BN IR B 585 204 -
O it E. HeabH 2y n] PLFshH AT BRI AT Y Spark #tbACEE, DLEE/NES . &
PN R TR — IR IR AT . A FEAHAT LT D) RE:
» M Cassandra {4 % ') masterdata B3I ESE, AT HEE1E, LU
N AFICFER A TH2 .
> e B AR A R R AL R LS lambdaarchitecture 2 %% [H] f1 batchviewdata
2 1] Cassandra (35 5 .
> TR H 3% realtimedata 204, R 12 A 110 5% C.7F masterdata H 5 8T,
A Rk%EE: &GRS EZ— Spark fitbFEAEN, 454 | batchviewdata 1
realtimedata P MK, X REFIAS LSRR B AT 0 4, IR AT ENAESE
il & L.
IMTESG 2N —75, AT b SEE

10.3.2 B & Apache Cassandra FA Spark

Z24 Spark #EBE S Cassandra 2ER%, AIHHAT LA P ERKEC . Apache Cassandra:

(1) fEC %% | Spark 3k SCAFMIE— & HL2s ., ML http://www.apache.org/
dyn/closer.lua/cassandra/2.1.7/apache-cassandra-2.1.7-bin.tar.gz | %X Apache Cassandra 2.1.7 3
THE IR R I

(2) 1E Linux %] & EHATA T4, HHdE X4y CASSANDRA_HOME (#1155 4%
i, ‘E4H[M Cassandra SCHELITIAE 46 H 5% -

export CASSANDRA HOME = <location of the extracted Archive>

(3) fE[F—H & LHATUL T4, HHEBAEE A Cassandra 24 -

$CASSANDRA HOME/bin/Cassandra

R A A Y Cassandra 308 2, B0 CHE& N FE SRIZEEIRSS, AN gt 2 wiid
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i e 21 G FH A AR O B 2 TR AT 3R
(4) TP Linux 2 5 7047 LT 4y % LA I Cassandra &7 5 (CQL) %
&

SCASSAHDRA_HOHE/bin/cqlsh

CQLSH f2in 2417 T HFEFE, #2250l SQL i34} Cassandra (45 ZE3 4T CRUD
1.
(5) £ CQLSH L4 A7 LL~ CQL fix%, LA{E Cassandra Z{# = A G 4 58 45 8] A0
I

CREATE KEYSPACE lambdaarchitecture WITH replication = {'class':
'SimpleStrateqgy', 'replication factor': 1 };

CREATE TABLE lambdaarchitecture.masterdata (
id varchar,
casenumber varchar,
date wvarchar,
block varchar,
iucr varchar,
primarytype varchar,
description varchar,
PRIMARY KEY (id)
) ;
CREATE TABLE lambdaarchitecture.realtimedata (
id bigint,
primaryType varchar,
count int,

PRIMARY KEY (id)
) ;

CREATE TABLE lambdaarchitecture.batchviewdata (
primarytype wvarchar,
count int,

PRIMARY KEY (primarytype)
) ;
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% N RRBCE TSR Ak Spark 258, LAA|F Spark-Cassandra API K #4147 CRUD #4%:
(1) M http://archive.apache.org/dist/spark/ spark-1.4.0/spark-1.4.0-bin-hadoop2.4.tgz %k
Spark 1.4.0.

\:, Spark 1.5.0 49 Spark-Cassandra &4 &34 T & ML, B iX 2 4% F] Spark
1.4.0 89745 R AR S A2 fr Amif 45 35

(2) fi# & Spark —#E#|SCfF, #%$ SPARK HOME 8345 & 45 [n) il [ — 3E il S04
H %

export SPARK HOME = <location of the Spark extracted Archive>

(3) TELLT JAR XX ENPRAFEISCASSANDRA HOME /lib H 3% H:

O  Spark-Cassandra i&4%%% (http://repol.maven.org/maven2/com/datastax/spark/spark-
cassandra-connector 2.10/1.4.0/spark-cassandra-connector 2.10-1.4.0 jar)

O Cassandra #%:03X5)F2 7 (http://repol . maven.org/maven2/com/datastax/cassandra/
cassandra-driver-core/2.1.9/ cassandra-driver-core-2.1.9 jar)

O Spark-Cassandra '] Java % (http://repol.maven.org/maven?2/com/datastax/spark/spark-
cassandra-connector-java 2.10/1.4.0/spark-cassandra-connector-java 2.10-1.4.0 jar)

O AR AE X JAR X/ Chttp://central. maven.org/maven2/org/joda/joda-convert/1.2/
joda- convert-1.2 jar)

O  HAhAH5< JAR S (http://central maven.org/maven2/joda-time/joda-time/2.3/joda-
time-2.3 jar)

a HAh AR JAR XA Chttp://central. maven.org/maven2/com/twitter/jsr166e/1.1.0/
jsr166e-1.1.0 jar)

(4) T HFH9mE$SPARK HOME/conf/spark-default.conf A, 2R J5 € XUl ¥

spark.driver.extraC1assPath=$CASSANDRA;HOME/lib/apache—cassandra—2.1.7
.Jjar:$CASSANDRA HOME/lib/apache-cassandra-clientutil-2.1.7.jar:$CASSANDRA
HOME/lib/apache-cassandra-thrift-2.1.7.jar:$CASSANDRA HOME/lib/cassandra-
driver-internal-only-2.5.1.zip:$CASSANDRA HOME/lib/thrift-server-0.3.7.jar:
$SCASSANDRA HOME/lib/guava-16.0.jar:$CASSANDRA HOME/lib/joda-convert-1.2.jar:
SCASSANDRA HOME/lib/joda-time-2.3.jar:$CASSANDRA HOME/lib/jsrl66e-1.1.0.jar:
$SCASSANDRA HOME/lib/spark-cassandra-connector 2.10-1.4.0.jar;$CASSANDRA
HOME/lib/spark-cassandra-connector-java 2.10-1.4.0.jar; $CASSANDRA HOME/lib
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/cassandra-driver-core-2.1.9.jar

spark.executor.extraClassPath=$CASSAHDRA_HOME/1ib/apache—cassandra—2.1.?
.Jjar:$CASSANDRA HOME/lib/apache-cassandra-clientutil-2.1.7.jar:$CASSANDRA
HOME/lib/apache-cassandra-thrift-2.1.7.jar:$CASSANDRA HOME/lib/cassandra-
driver-internal-only-2.5.1.zip:$CASSANDRA HOME/lib/thrift-server-0.3.7.jar
: 3CASSANDRA HOME/lib/guava-16.0.jar:$CASSANDRA HOME/lib/joda-convert-1.2.jar:
$SCASSANDRA HOME/lib/joda-time-2.3.jar:$CASSANDRA HOME/lib/jsrlé6e-1.1.0.jar:
SCASSANDRA HOME/lib/spark-cassandra-connector 2.10-1.4.0.jar; $CASSANDRA
HOME/lib/spark-cassandra-connector-java 2.10-1.4.0.jar; $CASSANDRA HOME/lib
/cassandra-driver-core-2.1.9.jar

spark.cassandra.connection.host=localhost

KsSCASSANDRA _HOME # 4 =il S R 4t E 1 SEPR A & R AFBC LSO F -
(5) XM Spark FE8#f, Jf{#iH Spark 1.4.0 — i XA 5 2l master A1 worker i#F% .

\:, # % Spark-Cassandra i£4% %509 % % 12 &, +# 5% https://github.com/datastax/
spark-cassandra-connector,

£ lt, Spark A1 Cassandra AL B ASER L 5E . IEFLE BT —77, XA =& fHAd 2
HWENVEAT 4t

10.3.3 ‘REBEXEFTEZEEF

PAT UL NP5 S B € XA W Java F2 /7
(1) 7E Eclipse H4TJF Spark-Examples Wi H , FFEI1—1~4 4 chapter.ten.producer.
CrimeProducer.java P L 2 2
(2) 4%% CrimeProducerjava Ji-7E H AN LA R ACHS F Bt

package chapter.ten.producer;
import java.io.BufferedReader;
import java.io.FileReader;
import java.io.OutputStream;
import java.io.PrintWriter;
import java.net.ServerSocket;
import java.net.Socket;

import java.util.Random;
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public class CrimeProducer {

public static void main(String[] args) {

if (args == null || args.length < 1) { System.out.println("Usage - java
chapter.ten.CrimeProducer <port#>");
System.exit (0);
}
System.out.println("Defining new Socket on " + args[0]), try (ServerSocket

soc = new ServerSocket (Integer.parselnt(args[0]))) {

System.out.println("Waiting for Incoming Connection on - "
+ args|[0]);
Socket clientSocket = soc.accept();
System.out.println ("Connection Received");
OutputStream outputStream = clientSocket.getOutputStream();
// Path of the file from where we need to read crime //records. String
filePath = "/home/ec2-user/softwares/crime-data/Crimes -Aug-2015.csv";
PrintWriter out = new PrintWriter (outputStream, true); BufferedReader
brReader = new BufferedReader (new FileReader (filePath)):
// Defining Random number to read different number of
//records each time.
Random number = new Random() ;
// Keep Reading the data in a Infinite loop and send it
//over to the Socket.
while (true) {
System.out.println ("Reading Crime Records");
StringBuilder dataBuilder = new StringBuilder|();
// Getting new Random Integer between 0 and 20
int recordsToRead = number.nextInt (20); System.out.println ("Records to
Read = " + recordsToRead);
for (int 1 = 0; 1 < recordsToRead; 1++) {
String dataLine = brReader.readLine() + "\n";
dataBuilder.append(dataLine) ;
}

System.out.println("Data received and now writing it to Socket");
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out.println (dataBuilder);
out.flush{() ;
// Sleep for 20 Seconds before reading again

Thread.sleep (20000) ;

}
} catch (Exception e) {

e.printStackTrace () ;

b}
}

T, SELT TR G RS
Gl AR B IR B AT, A0 6 s A AT 4,

10.3.4 HwEXLFZEEE

PAT LA T 2 IR {d B Scala 15 5 X SER] R 3T 90 05 -

(1) 7E Eclipse H ] Spark-Examples Wi H, FFFRELAM—/ %N chapter.ten.
dataConsumption.LADataConsumptionJob.scala [¥]37 Scala tA1X] % .

(2) LADataConsumptionJob /& Spark Streaming 1EMV, & ¥ iWr &£ 5 H- 76 2 2
IARTTEFER S . B 1 614 StreamingContext AR socketTextStream K JH #E£(HE, 4045 €
M ERE: — N TFE Cassandra 11 3:3K (masterdata) S ALL/MNEdE; 55—
FHF XA R 24 3047 40 20, DR AN [RIB SRR Y i) o 20 i 200 o KF 224k 21| Cassandra
FISERf P ZR (realtimedata) H. fENEE—20, € X persistinMaster() FH -6 L UG 2048 FF
B TR A

def persistInMaster (streamCtx:StreamingContext,lines:DStream[Stri ng]) {

//Define Keyspace

val keyspaceName ="lambdaarchitecture"”
//Define Table for persisting Master records

val csMasterTableName="masterdata”™

lines.foreachRDD {
X =2

//Splitting, flattening and finally filtering to exclude any Empty
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Rows

val rawCrimeRDD = x.map ( .split("\n")).flatMap { x => x }.filter { x

=> X.length()>2 }

}

println("Master Data Received = "+rawCrimeRDD.collect () .length)

//Splitting again for each Distinct value in the Row and creating Scala
SEQ

val splitCrimeRDD = rawCrimeRDD.map { X => xX.split(",") }.map(c =>

createSeqg(c))

println ("Now creating Sequence Persisting")

//Finally Flattening the results and persisting in the table.

val crimeRDD = splitCrimeRDD.flatMap (f=>f)

crimeRDD.saveToCassandra (keyspaceName, csMasterTableName, So

meColumns ("id", "casenumber", "date", "block", "iucr", "primarytype",

"description"))

(3) AR EHESZ RDD #4558, AR {7 3] Cassandra 1) 3% (masterdata)
. HUTERE X generateRealTimeView(), TR 5E & R MAILAEEHE (RDD 78 ), FRRHFF
SALF] Cassandra SEBF 2% (realtimedata) .

def generateRealTimeView (streamCtx:StreamingContext,lines:DStream[ String]) {

//Define Keyspace

val keyspaceName ="lambdaarchitecture"
//Define table to persisting process records

val csRealTimeTableName="realtimedata”

lines.foreachRDD {

X =>
//Splitting, flattening and finally filtering to exclude any Empty
Rows

val rawCrimeRDD = x.map ( .split("\n")).flatMap { x => x }.filter { x

=> xX.length()>2 }
println ("Real Time Data Received = "+rawCrimeRDD.collect (). length)

//Splitting again for each Distinct value in the Row

val splitCrimeRDD = rawCrimeRDD.map { x => x.split(",") }
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//Converting RDD of String to Objects [Crime]

val crimeRDD = splitCrimeRDD.map(c => Crime (c(0),
c(l),c(2),c(3),c(4),c(5),c(6)))

val sglCtx = getlInstance (streamCtx.sparkContext)
//Using Dynamic Mapping for creating DF

import sglCtx.implicits.

//Converting RDD to DataFrame

val dataFrame = crimeRDD.toDF ()

//Perform few operations on DataFrames

println ("Number of Rows 1in Data Frame = "+dataFrame.count())

// Perform Group By Operation using Raw SQL

val rtViewFrame = dataFrame.groupBy ("primarytype") .count ()
//Adding a new column to DF for PK

val finalRTViewFrame = rtViewFrame.withColumn ("id", new

Column ("count")+System.nanoTime)

//Printing the records which will be persisted in Cassandra

println ("showing records which will be persisted into the realtime
view")

finalRTViewFrame.show (10)

//Leveraging the DF.save for persisting/ Appending the complete
DataFrame.

finalRTViewFrame.write.format ("org.apache.spark.sgl. cassandra").
options (Map ( "table" -> "realtimedata", "keyspace" ->

"lambdaarchitecture" )) .mode (SaveMode.Append) .save ()

//Defining Singleton SQLContext wvariable
@transient private wvar instance: SQLContext = null
//Lazy initialization of SQL Context
def getInstance (sparkContext: SparkContext): SQLContext =
synchronized {
if (instance == null) {

instance = new SQLContext (sparkContext)
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instance

}
Q:_ﬁ%%%%ﬁgﬁm,ﬁém$%%é%%ﬂﬁﬁﬂg

10.3.5 wEHILIEZENH

PAT LA IRAE R Scala & 5 4 #t AL H# E T 4
(1) £ Eclipse H4TJF Spark-Examples Tl H, JFF#1—- 44 hapter.ten.batch.

LAGenerateBatchViewJob.scala [T Scala £ /1% 4 .
(2) LAGenerateBatchViewJob & Spark #ItAbEEENE, &EIHRWL, B M FE R FRIEL
i, WML FERAN Lk BT A, IR AR I KIRAFAE Cassandra [ 1 B 5%
(batchviewdata) H'. Fr | 7EF J77%H € X SparkContext 1 SparkConf b, 044 € X IF-1
FH 44/ generateMasterView(SparkContext) 1] R £ :

def generateMasterView (sparkCtx:SparkContext) {
//Define Keyspace
val keyspaceName ="lambdaarchitecture"
//Define Master (Append Only) Table
val csMasterTableName="masterdata"
//Define Real Time Table
val csRealTimeTableName="realtimedata"
//Define Table for persisting Batch View Data

val csBatchViewTableName = "batchviewdata”

// Get Instance of Spark SQL

val sglCtx = getInstance (sparkCtx)

//Load the data from "masterdata" Table

val df = sglCtx.read.format ("org.apache.spark.sgl. cassandra™)
.options (Map( "table" -> "masterdata", "keyspace" ->
"lambdaarchitecture”" )) .load/()

//Applying standard DataFrame function for

//performing grouping of Crime Data by Primary Type.

val batchView = df.groupBy ("primarytype") .count ()

//Persisting the grouped data into the Batch View Table

batchView.write.format ("org.apache.spark.sql.cassandra") .
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options (Map( "table" -> "batchviewdata", "keyspace" ->

"lambdaarchitecture”" )) .mode (SaveMode.Overwrite) .save ()

//Delete the Data from Real-Time Table as now 1t 1s

//already part of grouping done in previous steps

val csConnector = CassandraConnector.apply(sparkCtx.getConf)

val csSession = csConnector.openSession ()

csSession.execute ("TRUNCATE "+keyspaceName+"."+csRealTimeTableName)

csSession.close ()
println ("Data Persisted in the Batch View Table - lambdaarchitecture.

batchviewdata™)

//Defining Singleton SQLContext wvariable
@transient private wvar instance: SQLContext = null

//Lazy initialization of SQL Context
def getInstance (sparkContext: SparkContext): SQLContext =

synchronized ({
1if (instance == null) {
instance = new SQLContext (sparkContext)

}

instance

}

£

oL AEAARATEER, HANRBRENFHRDE.

10.3.6 “w®ERSENE

PATLL PR, {# R Scala &5 X AR E AT 4 b
(1) {E Eclipse 4T/ Spark-Examples TiH, JF#IT—/1~444 chapter.ten.serving.
LAServingJob.scala [ Scala €A%} % .
(2) LAServinglob /& —PMHLALEE{EMYL, B M Cassandra 1] batchviewdata A
realtimedata X IREVEAE, B ENTHAHCLRHETE 2 HEZICRK. R TEEHETE
S 1P SparkContext 1 SparkConf 4, b€ X IFHH — >4 A4 generatefinal View
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(Spark Context)[1] bR % -

def generatefinalView (sparkCtx:SparkContext) {
//Define Keyspace
val keyspaceName ="lambdaarchitecture"”
//Define Master (Append Only) Table
val csRealTimeTableName="realtimedata"
//Define Table for persisting Batch View Data
val csBatchViewTableName = "batchviewdata"

// Get Instance of Spark SQL

val sqglCtx = getInstance (sparkCtx)

//Load the data from "batchviewdata" Table

val batchDf = sqglCtx.read.format ("org.apache.spark.sqgl. cassandra")
.options (Map( "table" -> "batchviewdata", "keyspace" ->
"lambdaarchitecture”" )) .load/()

//Load the data from "realtimedata" Table
val realtimeDF = sglCtx.read.format ("org.apache.spark.sql.
cassandra")
.options (Map( "table" -> "realtimedata", "keyspace" ->
"lambdaarchitecture”™ )) .load()

//Select only Primary Type and Count from Real Time View
val seRealtimeDF = realtimeDF.select ("primarytype", "count")

//Merge/ Union both ("batchviewdata"™ and "realtimedata") and
//produce/ print the final Output on Console

println("Final View after merging Batch and Real-Time Views")
val finalView = batchDf.unionAll (seRealtimeDF) .

groupBy ("primarytype") .sum("count")
finalView.show (20)

}
£, Lambda ZERHIpTA B IXmIS 7T AR —&7r, ¥E—HITHa
EREFP I EESR .
\L, HAT % 15 B 1 A AR L e ZAR AR A E) Eclipse M E f, X SR H I A
Cassandra #» Spark-Cassandra 3R zh 42 /- P32 43,
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10.3.7 #ITPHE ERK RS

AT LA PR AT B S
(1) B Spark-Examples Wil H & i & spark-examples jar J£44 H AR £ — N H o

Hro Kk H 5k PA<LA-HOME>$R
(2) JBCSEHBIAE = E 2P . $THHH0 Linux %21 5 7F M<LA-HOME>$1T LA |

Lo A
T

jJjava -classpath spark-examples.jar chapter.ten.producer.

CrimeProducer 9047

(3) ZRzeashsEmf e, PASEELIE 78 - 32 i[RI 3 78 sERT AL o NI FT H— N8 )
ZH e, PUH3|<LA-HOME>, J:44T LT f54 K sl SEBHE L .

$SPARK;HOME/bin/spark—submit —-—-class chapter.ten.dataConsumption.
LADataConsumptionJob --master spark://ip-10-149-132-99:7077
spark-examples. jar 9047

(4) HiRAF4— H AT, masterdata 1 realtimedata ﬂﬁ”\ Cassandra Z R #IH . N
T A, AT LAFT H— AN Linux 25 6 AT L T a4

$CASSANDRA_HOME/bin/cqlsh
Select * from lambdaarchitecture.masterdata;

X B E & 10.7 PR

& 10.7

K 10.7 275 | Cassandra H - E 1940 H . t0] PAFE[R]— CQLSH & [ 44T “ Select
* from lambdaarchitecture realtimedata: 7 32 & SZ B 2% 0 1 204 .



© 242 - SR I 3 T—3E T Storm. Spark £ AR 1) S W

(5) G @A E ATt A FE{E /. LAGenerateBatchViewJob. 1X H [{jfttAbFRAE MY
e i) L2 HEE PATFaE L, ANy 7 s W, w] PAZE#T Y Linux #2545 _E3AT
L4

$SPARK HOME/bin/spark-submit --class chapter.ten.batch.

LAGenerateBatchViewdJob --master spark://ip-10-149-132-99:7077
spark-examples. jar

— HHATHTHE @2, Cassandra 1] batchviewdata 053 78 Hof 24 . vl DALE

CQLSH % HA4T “Select * from lambdaarchitecture batchviewdata;” ¥ U 2% .
K] 10.8 .7~ | batchviewdata 7 7 I 5B & L2 .

Primary Type

CRIM S5EXUAL ASSAULT
BATTERY

OTHER OFFENSE
CRIMINAL TRESPASS
CRIMINAL DAMAGE
NARCOTICS

ASSAULT

WEAPONS VIOLATION
MOTOR VEHICLE THEFT
ROEBERY

I T JITE T RN

(12 rows)

1 10.8
(6) Ja )44y LAServinglob IR 55 Z, "€ N iERKHAT . BEAENRE & It AL F#A
S AL, LA AL 2B wT AT — 8 1) Linux #2566 4047 L R a2
$SPARK HOME/bin/spark-submit --class chapter.ten.serving.
LAServingJob --master spark://ip-10-149-132-99:7077 spark-examples.jar

— BHHAT iR 52, =4 batchviewdata Fll realtimedata &5 2038 196 3L &, 140
BRI e, ZEHREPTE 109 Fias.

Fumit®localhost-1nst-1 § SSPARE_HOME/bin/spark-submit --class chapier.twelve, serving. LAServingliob --master spark://1p-10-149-132-99:7077 spark-examples. jar
Creati r-gI spark Configuration
petreiving Spark Context from Spark Cornf
[15/12/28 10:28:04 wamN NatiwveCodeLoader: Unable to load native-hadoop library for your platform... wusing builtin-java classes where applicable
Final view after merging Gatch and Real-Time views
| marytype | SLM{(coun ]
OTHER OFFENSE 2
WEAPONS VYIOLATION 1
BATTERY
ROBEERY 4
MOTOR VEHICLE THEFT 1
CRIMIMAL DAMAGE 4
Frimary Type 1
CRIM SEXUAL ASSAULT 1
ASSAULT 5
WARCOTICS Ed
CRIMIMAL TRESFASS
THEFT 3

& 10.9

Z b, 5eR T Lambda ZER R A Z AT .
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AT L2018 1 Lambda ZE4) R AAME A0 H R, 1IX 48 FOZNIRfR & 17 oK — . AR
fii Lambda JE T 28R T LLEE B2 2% . B8 R 1, AH SQ R AT n] i iR BN A7 88, AN
AR N A B S EAR B E T HEE N

TEASTT i H] Spark #11 Cassandra 53, | Lambda %4244 . W FH Spark Streaming /1 Spark
fit AL FEH % | Lambda 22 FTA E, 3¢ H A H A4 R Apache Cassandra 5 Spark SR HFA

WHTATA ST Lambda ZEA6 1 5E (0] B 91 0] 83, 175 328 F 7 22 sumit1001@gmail.com,
ARAEE N S — BRI R

104 K F ) 4

TEAZE F18 T Lambda 288 %A TH
16 T Lambda 444 (115241 BT ¥4 €24, 38 R Spark A1 Cassandra K8
&M 4T T Lambda ZERJ T E 2.
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