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(3) 444548 Spark b3,
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AR, Bl THE AR 25 KR8 8 BRI 0I5 B sl {5 o 48 B R 14 & e A
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g+ BOE EE B RCT BT LA BE TAE  {EJ& MapReduce 848 R AE 38 1+ w85 o T vk AT 52
i PR K . Spark 4k7K T MapReduce 34 SO0 ST 2k T MapReduce B
WAYHREE . Spark TR PSS F AT DUGRARAE AR TR K8/ 525 Hadoop 4347 U3¢
f: Z 47 (Hadoop distributed file system, HDFS) iR %, i, Spark B85 45 Hb & W B 3842
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1711 KREUERARLR

R — R IR TERSE AT . FE—Le LUEE o 8 i 44 v 228 2551 2010
A2 A RAICAR T A ) (Economist) 32 Th — R R~ “ The data deluge” ) L, deluge
AR R S Rz T R R PRI 33 S B8 s Al % 4 oF st S it O e
BEE”. 2011 48 5 1, REEEHRRUF B (MGD k% T —F % 4 “Big data: The
Next Frontier for Innovation ,Competition and Productivity” (REIE : KA Hr a4 4B
7701 BYHE [ FR) BIRESE AR B IX A BRI IR T FH 24, DA 2012 4R TT 4, B A
T IT b O BEA W e 1) OGS Rl 2 —

A FHBUA A — BB A LU A R B O AR 5 B BIT I A Bk MR
RENICHEE S H A w0 T E AR G BRI TA] A 6 00 A8 31 L b 2, 48 2R R 5 By Al
2B PR A H SR, BFFEHLM Gartner 25 T X RERY E - KB 2 75 B8 i b
PR, A REAE AR A SR AP 5 7 TR 28 B AV AR DL AL RE O BT 5 L v I KRR 24
BIfE BB

R A e b N3 FUE A E AR R BEE A ME . HAEE QAT R
PR A —> 7 T, AR R 0 e T EidE i, gl JC 12 R B A 24 T R S8 R B AT R8s
PR T EAT A — FBCBAR M LS B SR AR B0 5 T AN AU Hy T 88080 184 RxX — A P 3= e
AT, BEnE s AR KBAREA 4V FR-AE, B volume (U K) | variety (F 28 £) | velocity
GHEJE B F value (BHE B R .

(DIFER. W ISR IEARRT T IA BB RE M= R E R, 7E R
WP T st A PB R AR AT AR A B ABIX I AN XS . — 7T S B AR
THASORIFELD  DLECEIG R[] AR il A A IR A St SIS R SRR 0 3 i — S B
P AEAR A s 5 — 7 T AT SRR A B 1A 3 PB 9 (A HADARIE Ty T HA AR 5 A R 4
Rl BdEi s s —E B AR BRI AR AR A7Al A IR 3 TS ke PR

(OFEZ, Fhe LR H8 7 KRB X 19 0 7 b B MR 2, X — 5 T iR B 7E T
I — 2R 37 37 B RS A v RE RN BT SR 45 A0 1k P a5 A A ARG M AL RO Eidie s o5 — T i, Hedu i
IRAE [ R h R A5 AT AT e 2R o 00, — Al B B 840 114 17 1 7 5 1 5 90 X6 2 gl
FTREAL & A AL R (5 B 2 5 B A AR B R A M A Y A 2 SO B AR S5 F AL Y O
R CT BREEE S . Bl 28 2 R R AL S BB 9 5GP RTINS dhs Ak PR ) 52 2
WX AL BEAE St T S s A K

()L, T BE PR TR R A 0 A AT A B AR B TR AR . — T,
BT X PSS BT O A RR S . Q0 R A SRR A RE Al o 0 WLt S50 o A A
G WAL AR 08 w5 1SR AE S, LA IR BE A% 220 40 IR S T A 4079 . 59— O Tl H0dk 4R AL 3
RS 125 L DRt SR A RE S AN BT i 34 2 WL T R AT S 284k, I BESR BOR 1 b 25175 1
AR S B S I ASCH R Y A B
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(OB AR W (8 B AR T8 7 KB v i i B8 70 A, 7 J0 e 208k vh g S7 G Bk
A LIRS R B A B 2 R NI B A BRI E . X — I E R BAE S TR AE | SR A
I DCIR AR B B0 25 2T T o 53— 7 T B 8 B (BN — 5 Bl AR B /N 88 o o 3
Pl XA S A ), JEHE b T B A R i JC IR A (B A B 25 W R TE R
R TC B T PR (B AR A U1

H T RBE B FZAHE AT JUAN T3 T KB R AR B Tk B K
FEAd B BB RBAE 7 W BAZ B ARFNEEG T AL A o

(D RBIEREFA . BlRE FE @ T Web B FH A A4 07 s AR5 4 Fh 285 10 1 45
Fatk RS A R AR S A A M TR R R HAE R R K 2 . RAE M 48 vl LU
Mg e A sl APT B 7 XORIRI, X T RGBT OR UL, RS0 HEXT TG 2 R
ZHBRMALAA A C R BRIE T BT R4 H R e, seik & A0 MB
H B8 R 8 fE s oK . 10 Hadoop Y Chukwa.Flume, Facebook F{J Scribe 4,

(2) KRBT BEEA . R HcHa 4 P Ak B0 435 Xk 500 ) b ORI R 45 T . R R
I 9 BE B AR AN PR 3 A b B Sl s R T LK Bl B A Ay B — 1
fE TR PR R A5 . BEIE VUE I & BT 21 s S b T RO B R R 1 B e — AR
A LIRS AR v i R SRS B R AR R R A R O R L RO R A W B R T R
A DataWrangler,GoogleRefine 4,

() REIEATAlt S AE PR AR . OB A A7 it 2 58 BE5 A% GE U AR L ME S 7E T80
R BRI 2 SO R/l g B RE R A i o Al e sk 26 [l , SRS 2540 4k L2
Shkafb CAEZE A A R R A S A B AT LR R A S0 R G B R 1 O R
Bl P ARG R BB B SR . W 2 A XS R G Google 19 GFS, Hadoop 11
HDEFS 4,

() TAHE 3BT BAZ A HOAR . B2 4 2 R i 52 2 i it vh S U5 2 a4 380 A
MR R U E . KBS 5 38T [F] 89 T HEHEZR A T HAT: 55 52 3R 23 B AN Z Hi 1Y
Hi, &R0 EHESEA MapReduce, Storm I Spark 45, A7, MapReduce i& T
S AL B B AR A B 5 Storm 18 I TR N EHE 1 S2 I Ab 3 s Spark BE T NAFITR. BA £
AN BT REE .

O EHE T . Bl v AL A8 R8s LLEDE EBOE R 1) P B A 30t
(EZN IS NiUEN BT U €/l /N ok a7 NPT N DN e A M O 3 B 1 D O € i e el W A i
LSS BRI T LY B FR A 1Y 22 dE i 36 L& B TR TR AR S T AR &R . & FH R T 4
1k T BHA Tableau, Wordle,Gephi &£,

7.1, 2 KREeiRE Ik

s v 25 5 A (ELRR S T SRR NI B T AR s e o Bl ) 3 R (R
A A . REHE Y AV RFAEXS RS AL B Y i R SR B PRk
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B R B AU AR PR AR BEE R MU 0 1 O RIS B Bk R R Rl 1) A
FIERE ST o AR RS AR AT B Bt 225 BUAL PR 3 B APl Rk IR AR I 45 R o dls A
AT 55 FECEE 3 T AT 55 5 oK, HEAT R8s I A3 Bt 38, Rl 0 T e e 28 1 2 s 1Y
OIS SRR IO ECR

RS RUEENE s — AN IMER TR Z o SR AT AT 55 B0 — B T RLAY R R
B AT E AR B H 2 G ALK 5 PUAEAE RIS AT: 55 o 7R K00 A7l 76 AN 8] 19 500 Rl
bR RAT S5 o0 A AN RIS RO A T . A — Al — AR LM T
LI Ao i o0 2 L IBCE A B A R R G R A i AR G — i iR
Gt ZAE BB AR A RO AR AR 55 SR B R mRLETT. —
Bt RAF A SR G 2 HAT Al e BIGE 1 oA 2R GE 9 UL Ak B B Ao 14 8K
PR Z A RAE S5

XS UL 5 — A Ik 2 T 0 R RS A FRAIE . AR RO 95 . X 2t — 2 4
ARG EE AR 8 A B B TT . AERBE AT A SR 55 it
SEONRE P AE— 5 Y0 R A B 8l o S P8 S B — 5008 JUR o B 33 R Al 2 o T LA A 0 00 f 1
BB KUl D s Xof T R A A7 Bl o 3 T R i U N 22 InRE R B0 D7 1 A
g ZEAFYCHT SRR E T 1 A B T R U A R A S b E e ) SR B T
S A IR BT T A L SRR T LAk R A

EAh R 5 2O I IR AS Bl SR AR A i 52 2 SR A0 i 4 L O (e B 6
PEAT A AR I T IR AR X 3080 2 2 M N BRURA DR (9 1 DR 5K 5 R 04 ol A 3
B AR 55 Al LU It 1) 77 sCONCHE L  Rdls » KO0 2 O (4 0 P 5 9 A 18 B dle 52 ) e SR i
R B 22 2 RS N RS 5 1) XS ok 8 e A 3l P A 19 22 2 R RA PR 37 A — > A%
PR

I 1.1.3 KREUBHIFRRTDZE :Hadoop 7RG

Ui Hadoop, #hab SR B4 H] Google, Google f i 4 H = T HRAME & A A & R4
PERHRRSE T E Z —. W 2003 4ET1 4R, Google SEJ5 & 3K T GFS,MapReduce, BigTable 5
JURS 18 3¢, Horr, 2004 4 Google 1) Jeff & % 19 i 3C MapReduce: Simplified Data
Processing on Large Clusters $£H T KEAE /3 Hr 697 2 MapReduce,

2004 45, % Google 301 #% . Doug Cutting ] Java 155 “ ek T —E TR =
ARG, 44 A Hadoop,

2006 4F- 1 F,Doug Cutting JlI A Yahoo 2], 1fii Yahoo 2\ &) S HAR ML T ¥ A — A&
TR HIBA 44 Hadoop & & B — > Al AE M 2% | IE RGBT 583 R 8. 2006 4F 2 [, Apache
Hadoop 3 H IEA S 30,

& JEF|BAE , Hadoop BV A7 Apache 342 £ 19— N TRYIF I H . Hadoop J5A 2
H 3 SRR 2 A » RIS T 2340 sUFAA R 2 SR HDES, J 1% i s AT i 38000 A
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A AL #E ) Hadoop MapReduce HE4Y, DL S R AV E HE 3% HBase, X635 Google [(FEAE
BORAAXS L AN 1-1 s . S A BRI £ ok B Hadoop MapReduce sz H: Hh i 85 %2 1Y
#B4r. Hadoop MapReduce Jf-39EH FRLAG = tEfE CPU Flig & a9 1AL, 2 —Fp TAETE T
HUEERE X B AT 70 A AL BRAYHEZE .

I-1  Google FJEAt 5 AR 5 F iR Y ERIF AR B XS Bz 5K &

Hadoop J& R FHRE P 4053 R AE R T AR 20 o5 B8l DABAT I LA T4 TAEfu gk
IEAFBLE 20 BORPAT ﬁkJ:aLLXT%w 5&5&@ [l (4 5 2 164 T E 4 45 H e & 1 ol
% . BSAA HALS Hadoop WIREAURYAET . H Hadoop ﬁii/ﬁ\ﬁtﬁéﬁ A 85 7

S Rm, e i HDFS, Hadoop MapReduce, HBase 3% 3 ™20 1 T 20 1 i) #4224
MAERATE N T 24T LB Z 25 K e — SRS A 1-2 s,

'Apache Hadoop Ecosystem

Ambari
Provisioning, Managing and Monitoring Hadoop Clusters
Q w
| :
Pl > /4' T
) - d ‘T
O & = £ a
) 8 =
o g z - 3 ) > nm
0o 3 ap 3 o c 9 [
og U = £ O c c = = iy
O N < s £z o3z v O @
w Q [« 3] oo c 8 & O % 25 S
0 =2 g 3 2= x & I3 b
B o £
’ [
e @j YARN Map Reduce v2 @ E
S g S Distributed Processing Framework ':% E
b U ®
Q= QU c .
ES|| ¥ E | HDFS @
(= . q .
é §° 3 S Hadoop Distributed File System

1-2 Hadoop 475 4%

M Hadoop 2. 0 JF 1y, Hadoop YARN % %% Y5 18 £ B MapReduce i 2 H 43 55 H 2k .
YARN © 2 i h 38 AR TR S0, il o )2 0 F PR 5 — i e 5 SRR 2

HBase J&4 T Hadoop HEICZR BYHUE B . HAag o0 A 20, Al 7 R A F 0, SCRFTEJL 12
17 ECA 79 B — 3k KR kAT SR B ALY S Vi)
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ZooKeeper f&%f Google Chubby FFFIESEHL, & Hadoop Fl HBase AT 22014, AT LA K
3T 2N FH AR P PR G A4 3 IR 55 o A 2R P S IR 55

Sqoop J&—H AT Apache Hadoop FIZEHE A B £k (a5 52 BUEE PR AN R B 0L 2
Vi) e 205 A e s 1) TR

Flume J& Cloudera & —Fh /A 20y L & AT EE Y & m] I AY 1 T s sl e W3R G MES
PNl B A E IV E

Oozie J&—Fft Java Web i IR ¥ . B2 H T4 2 Apache Hadoop EMb B TAE i+ B2 5
5i., Oozie TAEJALHE FE¥ TR AT 17 I A& (directed acyclic graph, DAG) H1 ) —41 5
YEZE S DAG WY AT 0 (R 5 SEARAE L R T AR O R e s A2 8 30

Mahout $&{ik—SLRT " Ay HLAR 27 ) S 28 MR R A S B, A6 BRI L 43 28 HERE L U6
BT IHEHE S

155 2 %) Spark

Hadoop MapReduce A L BRAR 2238 I35 04 ) AL, {H 7 35 2837 54 R 38R AN i) » Spark
WU AR AR BN LA 1)

l7.2.1 Spark 2R

BILR ) B0 i 5 20 ] — B AR 5 AT 2 UG AT 1T MapReduce i) BEEX
AW S HDFS 95, LS Tk =2 — 4> % 5 19 MapReduce 1l o PRI B3R AR
BEWIUR AL BT 1 MapReduce {T: 45, X If MapReduce il 2 15 2R A& 7. [0, 5T
MapReduce Z ") Hive,Pig &4 R B AFAE S ),

Spark {E8—F5E 3 H 3 A= T hnH K40 50 R 53 B AMP 5255 28 (Algorithms,
Machines and People Lab), AMP 525 % (9 BF 55 A\ G kK BRAE AL A 5 S SRR 50T,
Hadoop MapReduce RIGRAMET . S 7L A5 B 2 A if) 70 Fh #1811 37 5, Matei
Zaharia FIGAVEIKEEIF & T Spark REEAYRAIIRAS . 2009 4, Spark 183 % 4 , Spark i H 1E
A . FEHLLEAT 55K I |, Spark A% T Hadoop MapReduce £7 10~ 20 £ Y PERESE TT.
2010 4¢ 3 [, Spark JF8, HAETFIEALIX TG & &, 2014 4F 5 F , Spark 1. 0 IEZ & A, W
A R R B 0 kA 3 BR A IR B 2 — . % Hortonworks, IBM, Cloudera, MapR Fl
Pivotal 554 22 144 KA 2w Bl 11

I 1.2.2 Spark V5=

Spark FEF AFTHL B 1 7R KBS PRI T ot b 31 A0 S [ I ORAIE 1 g AR A
A AT A S SRV P ORE Spark S8 7R KB RO A REPF 2 DR REERE . AE LR HT

6
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Spark 20 HDES H i SCHE, 48 20 N A7, 78 N A7 b 48 55040 20 A =08 die 46 Cresilient
distributed dataset, RDD) R 4UHdE. RDD o] LATE H . SR B & Uil 7EHLE 27 2 i 454>
ERTEA ST B NE XA R RE . BV G B 7 R 2t R e
Spark W% & H Hadoop MapReduce 5 & %% .

Spark J& MapReduce 18 X 7 58, 1 H 3¢ 245 HDFS, Hive & 7 41 X 4746 )2 TRl A
Hadoop A=A R 40 . LR AN MapReduce A /& . Spark ) — 3l Sl pe Iy AR 2L H

(DR, Spark SCRFE v if); S i SQL A if Ui Hlas 27 > FE &
2o FHP AT ATE ] — A TR o il £e 3+ st

) FARYPUE AL R . Scala 1 75 B9 TR 15 A4 5 194358 15 LA Spark 7873 F1 A A
Hadoop 85 H A = I 2014, [A) i 35 HR T B4 Ab B, Spark 38 1 44 v (8] 25 5 22 77 7 N A7 LA
/DR 1/0 SRR BIMERE SR BY H Y

B LB, Spark X 1T Scala,Java, Python i 5%, £ IF A FH 1 H E 31
BIIEFTIE T T, BHW T 80 Z4H+, [[I A 7E Shell thifff758 BT

(4) 5 HDFS S 174 2 345 . Spark 7] LUz 47 74T {7 Hadoop %48 5 I+, W1 Hive,
HBase ,HDFS 45, XRS5 08 O A R AEHR 2

MBS B TR /N, Spark R HF IR A2 AKKA SR 5 8 4F 55, 8 i i 2
FHE AR o AR B FE 0 3 sh AT T 4

OO PLAL IR A7k . Spark FiiG 7041 2 A A7 A7 it 285 48 58k oA U8 46 (RDD) , ik
FTECHR B FEAE . RDD SEHRPHURL R S R B0 T2 A , RDD nf LUK ff 2143 2% 10 5%, iXfiff
5 RDD #] LI HIRAE N 0 U 51

| 7.2.3 Spark £455%: BDAS

H i, Spark ©48 & JB SO & AR 2 T30 B 1 KB T 5 . A5 ALK Spark (34~
A R GERR A S RVBE 73 il (BDAS) . HAZ D HESR S Spark, [A] i BDAS I 5 S 74514
el SQL 4 i) 5 43 # 19 A5 i) 51 % Spark SQL Fil Shark, 42 k4L %% % 2] D) BE 19 &R 4t
MLBase KJEJZ #5370 ML 24 2 i MLLb, 47 i B AEZE GraphX Ji i1 5 HESL Spark
Streaming RAEIL I A 15 |4 BlinkDB., 774311 3 3014 R 48 Tachyon, 9% 5 2 BiAE 42
Mesos 5711 H , %730 H 1F Spark FEZRME T H&EZE FEE00HRER.

WA 1-3 firR Sk Spark AE 728 R G005 H 4544 14,
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1-3  Spark RS H & E

| 7.2.4 spark IRNFAHS

Spark A #ME A B EE RDD J2 0 A 78— 201 s P B B R AR X BB 5 25
PR A BRI — 050 22 IR DA “ 1 8 CFei/p 5640 A7 AR ol i o e o B 4 1 1
SOX e # 4T E ., 55 4h. 78 RDD 3+ 5 i ] LU 3 CheckPoint > 52 B 25 45, 1M
CheckPoint A P # J7 2 : CheckPoint Data 1 Logging The Updates, [ 0] L)1 % B WF
i )5 2Ok S HE

H T KRB b B 54 LR LA AL,

(DB Z=a9 LAt 3 (batch data processing) .l B 5 7E T AL B B BEIGE S, & AL
S 11 PR TN < 9 1T 2 S 5 G v S A N

(2)FTF 7 S Bl 1 28 B 204 1] (interactive query) , 3 F (B AT 2 AR50+ R0 2150+
GrppZ ]

(3) FE TSI B0 I B B0 Ab FH (streaming data processing) , 18 7680 0 Z 70 2500
Z I8,

FIHT XL b 3 Fhidgy 555 SRARA o B i iy b FRAE 4, 585 — A1 ¢ 7] LT Hadoop 1Y
MapReduce et izt 2b BRI 2 . 55 — A F 00T LU Tmpala #54758 5 A0, 28 =R 0
FTLAH] Storm 4347 AL FHESR b PRSI s . DL b 3 S AR T (& 1 — 2, 4B
ATUH S 1T Spark (9 H B RE S — i 20 i DL B RROK

WL LL AT, Bgh s Spark A L JLA N 5t

(1) Spark JE3 T A AR AT MELE , 38 1] T 75 2 2 AR R R E B £ W 5 &
T B S OB 2 | BT 2 O B B R 2 a K. Bl it /MBI R B AR B R
I35 3t AR XS BN
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(2) 17T RDD (5#% » Spark i Fl T 5 40K EEHTIRZS T . B4, Web il 55 /9
FAA# B R Web JRHUHIZR S|, B TR RhHE A8 Moy i -GS 5
(3) it AR R  EUR BOR I T oK

55 3 #idt Spark PR

7.3, 1 spark EBFIBRIHITE

Spark AU L EA 3 M BLHLAL A P 23 A B AT 58 4 o A A 2L, Spark FI
Hadoop 7] LLAREAE—& . AHEBME . th Hadoop # HDES, HBase 25 20 {4 57 &4k 1 A7 Al
B h Spark ATTEHERYITHA.

AR IR PR AL

(D Linux £%t : Ubuntu 16. 04,

(2)Hadoop: 2. 7. 2 {4,

(DJDK: 1. 8 AR MV |,

(4)Spark:2. 2. 0 ji4s,

Linux £4¢.JDK #l Hadoop %% 2% R I 7 AN 2 A A B E A, AR B i R 2250, T
SR,

Spark Fl Hadoop #fJ& Apache 845 4 25 19 1 I 40 A 203581 6 0 B, m] RLA
Spark Fl Hadoop ‘B M # 3% 415X 46 Apache FFEAH XCERAE, [RIA, — 22 F k2 w78 U5 i
AR IR T R AT AT AARAS SE L (%) B PR 5 ) R et g, O A b i sl
R K . B0, FusionInsight J& & 948 R 28 7l 3 F Apache JF U5 AE X B4 247 20
RESG SR A OB A4 A AN AT - 5 o AT DA 2 A ZAZ 50 55 B s i 78 Bt il 5 A i)
M55 S PR R 2 2 T T R A RS e AT R o TR OB BOR Y ALl 2 > [y
B wT DL e Al Al Spark Fl Hadoop ‘H AL FFIE IiUAS

FTH W 28 . 3J51R] Spark B W Chttp://spark. apache. org/downloads. html) (L& 1-4),
PEFE 2. 2. 0 WUASHY Spark 223 SCHF#EAT R 3,

J&F Spark B W R 2 01 1 A9 “ Choose a package type”, iX BLAM T ULBH AN T,

(1)Source Code: Spark Y5, 7 B 4wk A G L 2EH .

(2)Pre-built with user-provided Apache Hadoop: J§ T“Hadoop free” ik, 0] A EEE
Apache Hadoop 7,

(3)Pre-built for Apache Hadoop 2. 7 and later: 3+ Hadoop 2. 7 BT JE S 15EhR » T 2
AN LSRR Hadoop WUAXT R ; AT AR A Hadoop 2. 6,Hadoop 2. 4 #1 Hadoop 2. 3,
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spans

Download

build with Scala 2.10 support.

Link with Spark

version: 2.4.0

Libraries ~

Lightning-fast unified analytics engine

Documentation

Examples

Download Apache Spark™

1. Choose a Spark release: [ 2.4.0 (Nov 02 2018) v |

Community ~

Developers ~

2. Choose a package type: | Pre-built for Apache Hadoop 2.7 and later

v

3. Download Spark: spark-2.4.0-bin-hadoop2.7.tgz

groupId: org.apache.spark
artifactid: spark-core_2.11

4. Verify this release using the 2.4.0 signatures and checksums and project release KEYS.

Spark artifacts are hosted in Maven Central. You can add a Maven dependency with the following coordinates:

Note: Starting version 2.0, Spark is built with Scala 2.11 by default. Scala 2.10 users should download the Spark source package and

Apache Software Foundation ~

Latest News

Spark+Al Summit (April 23-25th,
2019, San Francisco) agenda posted
(Dec 19, 2018)

Spark 2.4.0 released (Nov 02, 2018)
Spark 2.3.2 released (Sep 24, 2018)
Spark+Al Summit (October 2-4th,
2018, London) agenda posted (Jul 24,
2018)

Archive

Download Spark

1-4 Spark EM THRTE
T EGE RSN LR » T EEX SO AT . $2 18 Linux RETEONRRE IR, o %

e A — AR AE LA /ust/local/ H 5 o
17.3.2 BEENIRKRES

PARLMEREE AT LUl X Spark (1) 0 AR L TAE 3
LN Spark BT AT .

(1) T % Spark 225415 Windows Z<H,

X TR 10 e AR A

(2)¥4 Spark %4 [ 4£ %) Linux f¥)/home/hadoop/ H3# T . tni&l 1-5 Fros.

' T - Xftp 4 (Free for Homeﬁchool) . 8 . g ~
. XA REE ZEV) B9 IEM BOW) BEH)
(3w B | L gEwmes G| EEF - » | 2|00 | S8 00 -
: v BEE =5 o R
E 4 b ||[ 192168136133 x| ar
L.Tﬁ v:@“l,/home/hadoop =N =R
e Kb HE BETE N T EE BEE 2
J. hotfix p-223 2019-1-13, £ 1035 | LEK b3 2018-10-2, T4 3:48
1. plugins p-Z223 2017-4-16, L4 12:46 ‘; i5-c-t s 2018-10-2, R4 3:48
1. Spark b2 2018-12-10, T4 9:45 | & T b3 2018-10-2, T4 3:48
1. taikang p-23 2018-12-27, T4 845 LER b3 2018-10-2, T4 3:48 i
Ji Talk915_eClass_set... b3 2018-12-5, T4 4:30 bogm b3 2018-10-2, T4 3:48 |
). updater i 2017-4-16, £4F 12:46 [ examples.desktop 9KB DESKTOP.. 2016-4-20, T4 4:47
@)2018121214075265... 550KB Microsoft.. 2018-12-20, T4 8:38 B spark-24.0-bin-had... 217.34MB  WinRAR.. 2019-1-13, FH 1220
¥ spark-24.0-bin-had.. 217.34MB  WinRAR.. 2019-1-12, R4 1148 . | | [0 | »
&8 |Bx
E=273 RE 54 ESN ES ot <> EREEZ == 1
<[ 0 | »
i 192.168.136.133:22, 25 W& 218.60MB

10

1-5 F Xftp TE 1 Spark 2%
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(34 Spark L&A fif EF] /usr/local/ H3E T, WK 1-6 iR .

hadoop@ubuntu: /usr/local/spark/bin

:~$ sudo tar -zxf ./spark-2.4.0-bin-hadoop2.7.tgz -C /usr/local
:~$ cd fusr/local

:/usr/local$ sudo mv ./spark-2.4.0-bin-hadoop2.7/ ./spark
:/usr/local$ sudo chown -R hadoop:hadoop ./spark

1-6 f#JE Spark &R3EH

(DAGIEH] SparkPi K315 Pi B A Spark Z2HEALR)/bin H 3T iz 7 1-7
PR a4 b 2803 2 ds 3 M7

hadoop@ubuntu: /usr/local/spark/bin

:~$ cd Jusr/local/spark/bin
:/usr/local/spark/bin$ ./run-example SparkPi 3

17 8 Pi oA
BATEE RN 1-8 PR,

2019-01-13 13:47:32 INFO DAGScheduler:54 - Job © finished: reduce at SparkPi.sc
ala:38, took 1.727659 s

Pi is roughly 3.140463801546005

1-8 FEHHEXTIHE PiENER

17.3.5 BEERSNMH RS

Spark FHLEA S 0 2R R AE— B HLEs LR Master #EF2, A Worker # 2, Spark
RN oA R EE AT 7E Hadoop DA XA B Al AT 85 &, T T4 28 Wl 5 4 Spark £
PO I A R

(4% Spark 343 f 5 /usr/local/ H5EF .

(2)3 A Spark Z225 41 H/ conf H 3, spark-env. sh. template & i, 15 %] spark-env. sh
SCHF Al 1-9 B,

hadoop@ubuntu: /usr/local/spark/conf

:~$ cd /Jusr/local/spark/conf/
:/usr/local/spark/conf$ cp spark-env.sh.template spark-env.sh

1-9 £ #4583 spark-env. sh 3Z{f
(3)FTHF spark-env. sh SCF, FESCHR A Inn 4844,

export JAVA HOME= /usr/1lib/jvm/java

export HADOOP HOME= /usr/local/hadoop

export HADOOP_CONF DIR= /usr/local/hadoop/etc/hadoop
export SPARK MASTER HOST= namenode

export SPARK WORKER MEMORY=1024m

11
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export SPARK WORKER CORES=2
export SPARK WORKER TNSTANCES=]

WIS E R UL WL 1-1,
R 1-1 BB

2 ¥ fi# B i BA
JAVA_HOME Java B4 fEA%
HADOOP_HOME Hadoop [ %4 4%
HADOOP_CONF_DIR Hadoop 1 ic & SC1Fig4%

SPARK_MASTER_HOST Spark 45 S AHLEF £
SPARK_WORKER_MEMORY 44~ Executor [ N fF

SPARK_WORKER_CORES Executors [ %L

SPARK_WORKER_INSTANCES BT R Worker #EFEEL

R E 1-10 Fos,
hadoop@ubuntu: /usr/local/spark/conf

# - SPARK_LOG_DIR Where log files are stored. (Default: S${SPARK_HOME}/logs)

# - SPARK_PID_DIR Where the pid file is stored. (Default: /tmp)

# - SPARK_IDENT_STRING A string representing this instance of spark. (Default: SUSER)
# - SPARK_NICENESS The scheduling priority for daemons. (Default: 0)

# - SPARK_NO_DAEMONIZE Run the proposed command in the foreground. It will not output
a PID file.

# Options for native BLAS, like Intel MKL, OpenBLAS, and so on.

# You might get better performance to enable these options if using native BLAS (see S
PARK-21305).

# - MKL_NUM_THREADS=1 Disable multi-threading of Intel MKL
# - OPENBLAS_NUM_THREADS=1 ] Disable multi-threading of OpenBLAS
export JAVA_HOME=/usr/lib/jvm/java

export HADOOP_HOME=/usr/local/hadoop

export HADOOP_CONF_DIR=/usr/local/hadoop/etc/hadoop

export SPARK_MASTER_HOST=namenode

export SPARK_WORKER_MEMORY=1024m

export SPARK_WORKER_CORES=2

export SPARK_WORKER_INSTANCES=1

69,28 [Ei%

1-10 %548 spark-env. sh 32 {4

Wit jps BEMHRE, WK 1-11 Fizs BEfA Master ##2 F Worker #EF2 , 15 IR 7 )5 86
W,

hadoop@ubuntu: /usr/local/spark

:/usr/local/spark$ jps
14482 Jps
9971 NameNode
10582 NodeManager
14360 Master
10459 ResourceManager
10092 DataNode
13533 Worker
10302 SecondaryNameNode

1-11  j#@id jps EF#HTE
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fdi ] SparkPi 355 Pi YME, iz 4TS M AR ANE 1-12 PR,

hadoop@ubuntu: /usr/local/spark

:/usr/local/spark$ ./bin/run-example SparkPi 3>&1 | grep "Pi is roughly"
Pi is roughly 3.144075720378602

1-12 &/ SparkPi it & Pi EHIE R

#F Spark [ Web #515  http://192. 168. 136. 133:8080/, .7 Spark f3i 115 J2
7077,11[”?] 1’13 FJ’]:ZT_\‘O

SBGKS ,., Spark Master at spark://ubuntu:7077

URL: spark.//ubuntu.7077
Alive Workers: 0

Cores in use: 0 Total, 0 Used

Memory in use: 0.0 8 Total, 0.0 B Used
Applications: 0 Running, 0 Completed
Drivers: 0 Running, 0 Completed
status: ALIVE

~ Workers (0)

Worker Id Address State Cores Memory

~ Running Applications (0)

Application ID Name Cores Memory per Executor Submitted Time User State Duration

~ Completed Applications (0)

Application ID Name Cores Memory per Executor Submitted Time User State Duration

1-13  Spark BJ Web 3= I T1HE

17.3.4 BERESHRRE

SE A XA BT S Master/Slave B2, BV A — S HLESE B £795 4 Master, HABJL &
HLESE T35 1 Slave, 3% HSRH 3 LS 5 SOME RS2l e s8 dr 42, tn &l 1-14 iR,

Master

Slavel | Slave2

1-14 M 3 &H18EHAHY Spark &8
Spark YE K434 A HEAELL , 75 A6 XS0 2 48 HDFS Y7416 A .l i HDFS
SEPBCE A0 0 A5 A4 (i Spark SEPREYE 00 A G, DRI, 7 B AE Rl — AN E R R [A]
i &R Hadoop I Spark, X Spark AJ PAE HDFES Hi e, anid 1-15 fis i — 44

13
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P[] B 28 Hadoop #1 Spark B, HDES %) 548 15 5 (DataNode) Fil Spark 9 T./E 35 44
(WorkerNode) 23 B 7E— L 1 X FE AT LA SE B0 T35 1) Bda Se 3, 78 A% A7 B0 i b 5 2k 47
T L R 48 B AL 5

192.168.1.10

1-15 FE—EEF[E R EFE Hadoop 1 Spark

1. 223% Spark
14 Spark AL HF /usr/local/ HE T,
2. MENETE
7E Master 9 i I 25 AT W R 4>
$ vim ~ /. bashrc
7E. bashre SCEFFPR AN R AL .

export SPARK HOME= /usr/local/spark

export PATH= $ PATH; $ SPARK HOME/bin
£ source fir 4 (AL L B2
$ source ~ /. bashrc

3. Spark KL &

1E Master 75 _FHATU R 452 8 slaves. template B i # slaves,

$ cd /usr/local/spark/conf/

S cp slaves. template slaves

1E slaves CFHP s 'E Spark £E8ERY Worker 5 5. 2w slaves SCAFRY N ZS  SEERIA N A
localhost ¥ AN N N2 .

worker]

worker?2

14
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1E Master 9 5 _FHATINT 452, ¥ spark-env. sh. template & 5| spark-env. sh,

$ cp spark-env. sh. template spark-env. sh

Yni spark-env. sh SCHFRI N IS INUNTS N2 .

export SCALA HOME= /usr/local/scala
export JAVA HOME= /usr/lib/jvm/java
export SPARK MASTER IP=master
export SPARK WORKER MEMORY=1024m

export HADOOP_CONF_DIR= $ HADOOP_HOME/etc/hadoop
BIMSH i BB L3R 1-2,
R1-2 SHBBRULEA 2

2 fi2 ¥ % BA
SCALA_HOME Scala %24 i 1%
JAVA HOME Java W23 J5 A%
SPARK_MASTER_IP Spark 45 LAY IP ikt
SPARK_WORKER_MEMORY £~ Executor ) INFE
HADOOP_CONF_DIR Hadoop [ & SR H72

1£ Master 17 5, _EHATU0 R 4 K Master 5 & B /usr/local/spark SO & il 31 %%
A~ Slave 5 |

$ cd /usr/local/

$ tar -zcf ~ /spark. master. tar. gz . /spark
Scd ~

$ scp . /spark. master. tar. gz hadoop(@workerl] ; /home/hadoop,/
$ scp . /spark. master. tar. gz hadoop(@worker? ; / home/hadoop,/
£ Workerl F1 Worker2 5 55 _[ 43 A TUNF [FRE 454
$ sudo tar -zxf ~ /spark. master. tar. gz -C /usr/local
$ sudo chown -R Hadoop /usr/local/spark
4. J27h Spark &8
£ Master 175 EHATUN R A5

$ cd /usr/local/hadoop/
$ . /sbin/start-all. sh

$ cd /usr/local/spark/
$ . /sbin/start-all. sh

15
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Wit jps A A PR AR ANE] 1-16 fs,
:/usr/local/spark$S jps

3779 NameNode
4951 Worker
5015 Jps

4855 Master
4153 ResourceManager
3997 SecondaryNameNode

1-16 7 Master T &5 FEEFHTE

1E Workerl 1 Worker2 5755 b 435l i jps & EFE, 45 R an &l 1-17 FEl 1-18 P,

dooj "1:~$ Jps ‘ker2:~$ jps
3826 Worker 3399 NodeManager
3475 DataNode 3626 Worker
3610 NodeManager 3261 DataNode
3902 Jps 3710 Jps
1-17 7 Workerl 75 &5 F & FHIE 1-18 7& Worker2 71 &5 F &FH#HTE

5. EERERES
76 Master FHL EFTFFUIE 2 45 AU huip: //master: 8080 If4% Enter . 47T LUl
SRS BT Spark SERFIFILAR M GERER KL AN 119 B/,

Sparks ,,, Spark Master at spark:/master.localdomain:7077

URL: spark/master.localdomain:7077

REST URL: spark://master localdomain'6066 (cluster mode)
Alive Workers: 3

Cores in use: 3 Total, 0 Used

Memory in use: 2.9 GB Total, 0.0 B Used

Applications: 0 Running, 0 Completed

Drivers: 0 Running, 0 Completed

Status: ALIVE

Workers

Worker Id Address state Cores Memory
worker-20190118132245-192.168.1.12-7078 192.168.1.12:7078 ALIVE 1(0 Used) 1000.0 MB (0.0 B Used)
worker-20190118132246-192.168.1.10-7078 192.168.1.10:7078 ALIVE 1 (0 Used) 1000.0 MB (0.0 B Used)
worker-20190118132308-192.168.1.11-7078 192.168.1.11:7078 ALIVE 1 (0 Used) 1000.0 M8 (0.0 B Used)

Running Applications

Application ID Name Cores Memory per Executor Submitted Time User State Duration

Completed Applications

Application ID Name Cores Memory per Executor Submitted Time User state Duration

B 1-19 #F Spark B EHESHNEHEE

6. %] Spark &8

TE Master 75 55 _EHUITUF r4 . KM Spark £H#.
B e, XM Master 1555, a2 T,

$ cd /usr/local/spark/

$ . /sbin/stop-master. sh
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HIR L ] Worker 45 5 . ar 2 40 .

$ . /sbin/stop-slaves. sh

ClT

KEENRLERG, KEFERRLELERB ML RS, KEBERROLETF5
M dmif kR, Spark EAR TR FE A X HER, REA L P —FREBEHEK, AR
B G A% T Spark #9 & & i1 & . Spark 694 & Fe Spark 49 5 A 5%, B H A% T Spark #9
FFBCE  QIEBIELAIRIRBE A A RIS T A5 XL,

> 5 |
L. R
(DTFHC DT E KA WA,
A. volume B. variety
C. velocity D. variance
DOTHC HTFBETREEHAK,
A K BAEREHA B. K #4871 B EH A
C. %MK T HA D. K B4 9 K2 BB
(3T 7I( YA JE T Spark £ 5 Z 4.
A. Spark Streaming B. Storm
C. Shark SQL D. Spark R
(4) T 5|3 & Spark K HFELEZhEC ),
A B R WA BETHEHENREXNEW
C. 25T s2 ot 48 i oy B8 40 22 D. PB % th ¥ 4& 77 %
(5 T2 ( ) f & Spark By EHE K,
A BALA B. B AL oA R
C. 7| 24 R D. %4 oA A

2.1 1E&

1# 5 Hadoop i P 4 &% Linux &%, & 3 Hadoop,{# fl Hadoop # £t shell 5 p 40
TH#HAE.

(1) 7 Linux % % %y /home/hadoop E 3 T # 2 — AN UK U test. txt, A Z CH H
EMAN—%ANE, R £ F HDFS #y/data/input B % T,

(2)# spark-shell Wi B Linux % %5 #9 A& 3 T4 /home/hadoop/test. txt, X & % it H
XA BATH

(3) 7 spark-shell #3##B HDFS % % 5C #/data/input/test. txt(#n 5 XA H &£ . F %
RBIED 85 Gt B U AT

17
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Scala & 75 3L hl

O ZT18i#x |

(1) T f# Scala F#ME M Scala 23 51217458,
(2)3AZ Scala HYEHE B FIBRAERF A ] o

(3) %R Scala 228 K S pREUN E o

(4) %42 Scala FeH (WLGT B3R U MEE S BYFE 5,
(5) %48 Scala M [ M2 A,

55 1 Scala {4y

Scala (T & 4R T 2001 4T, iy 1% SRR T 2% B (EPFL) 1) 4 2 7 ¥k 5296 2 iF & . 2003
AR 11 A BAR 1.0 JUAS B R T E I 2 R0 9 i o 3 ) R T ) X5 19 G AR Java I
C# SHICLE TR,

Scala J& 0§ &1 F (scalable language) (W4FE . B /& — 1 22K Java JIHEF . ©
ST AT T [ G2 N R BRI S O RRE . Scala T T BRI RE SR A EL T Java SRR I
B o BT LATEAH R B4 e 1] A AT /D i 4 R ke S BRAR TR A DI e » 187 T DU o A S T

Scala iZ471E Java ERIHLJVM) Z b, JEACHSHE T scalac XA PEAS 4 176 A% Java 2715
15, Scala e IAT Y Java F2)% T LAV FHEAT ) Java 28, Scala ZEAT LI Java J57% Al
 Java X4 AR Java ZEFISCHE Java 42 0 X SUERAR TR A4 L 5E X

Bl T 5% Scala (248K H 31, LS BOR 82 19 T H SRR, Scala 18 5K —1F A
AT A,




WE 2 ScalaiE=Ew|

N2.7.1 Scalabfsit

1. Scala 2 H @ XF & #Y

Scala JZ 2T [7) X G 14 o B AT —DRTGE  ALFE FEAZE S AL pREY B MR AR
TR . X R A SERUNAT Ry B 2 SC, R AT DAL 2 Ak, AN TRl A9 20T LL3E i mixin
(mixin-based composition) i NG HE—E, AAE Z B X FZEEH.

2. Scala 2 R EHY

Scala J&— | PR I FETE 5 L B PRECE I —ME . B SCRHRE MRECE SORTE [ PR
Kt Ak, S RS 24 eRBRHE T R ik . Scala SCHe—Fhol HIE X py s IC i . H
RARERBEZEAY . Scala $245E T B0 G M R 1Y T7 2ORZHZUIRLE T AR 1Y it 51 pR %0
IAh . Scala J2HF & Web IR 55 SR8 7 (Y FRARIERE . B 5 XML S5, AT 7E Scala #2711 B2 45
5 XML, W rl s XML 4 Scala 2, X 3 XML Bdfs (19 2 BREH J7 {8

3. Scala BEHSEER

Scala JEFHSIEAN  ELE T — AR IIGRINRE I MR R R G0, 7T LU A b % ) LA
L B G R AN AR NIRRT B SRR A S HOR R 1.
Scala FYZEAMEWTAILEN AT LALEFH AN T3 205 BB ) 268005 B

4. Scala 2R B HI

Scala ] DLy i b LA PR (4 T 208 0RT 9 38 5 454 o AT 4] D7 k0 T HIAE T 0 505 S 454
A5 AT DIARSE SUHSE AL A S P, Xl e BAA RAFRY R, A B T Scala 15 5 1E
T U &

5.Scala EEEEEM

Scala (T H AR &5 R T X R A BE T Java T RAFO E#RAE. Scala #8452
oL Java i g5 Ol ST 236 LSS IN#D » Rl Java iU, Scala BYFRMER AT g 5
Java 500, BN SBUE 4 2 F W S 80 R EUE 1 lambda 33K 50 1 il b iz Y288 45 1 5
WL AT R Java SEE.,

12.1.2 Scalatyzst

Scala A L5 157E Windows, Linux,UNIX . Mac OS X % £%; |, Scala i5477F JVM 2
b A AT B L %G Java HEAUNL, 7E %2 %E Scala Z 0 IEFAITBEHLE L %Z%E T JDK, I H Java
AR 5 %26 1 Spark (1) JDK i iiA—2 ., AHfl FHAYZ Java 1. 8(JDK 8).,

1. 7E Linux %% Scala

1t Ubuntu 16. 04 H142%E Scala BB TRUNT

(D #TFF Scala B https://www. scala-lang. org/download/, & Scala %% £ Scala-

19
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2.12. 8. tgz, T %3] Windows ZxHl ,

(2)%% Scala-2. 12. 8. tgz /%% Linux 4 /opt H3%.

(3)4% Scala “ZHALfif 3 /usr/local BN, YI4H]/opt H 5%, {8 T 1 B e A 2>
PEAT S

tar -zvxf scala-2.12.8. tgz -C /usr/local

SERANE 2-1 P

root@ubuntu: /# cd /opt
root@ubuntu: /opt# 1s

scala-2.12.8.tgz
root@ubuntu: /opt# tar -zvxf scala-2.12.8.tgz -C /Jusr/local

2-1 f#JE Scala Z2IEH
ARFESE R 6/ ust/local F 3 F AT AR FIHTHE T4 scala-2. 12. 8 F 3 1011 22 Fm.

root@ubuntu: /opt# cd /usr/local
root@ubuntu: /usr/local# 1s

man

2-2 scala-2.12.8 B

(OB FREE AR B ML E SO/ ete/ profile, U5 A &4 B 61, I 4 Al fdi ] sudo Hu45
EHGUR . AT I i, g A\ A2

vim /etc/profile

sudo vim /etc/profile

TEAT AT 4% G BRI SO i 5 — A7 SR JE 4 1 B A S BB =, 78 TR 2R 2
A Scala (42 8AE, N 2-3 s, BCE LIS - 7% Esc 8 A 28 A" wq” IfH4%
Enter 85 HBARTE T TA 4 “source /ete/profile” B H N4 /ete/profile, fifi fit B S04 A= %%

if [ -d fetc/profile.d ]; then
for 1 in /etc/profile.d/*.sh; do
eSS ER SISt hern
Aot
fi
done
unset 1
fi

JAVA HOME=/usr/local/idk .0
SCALA HOME=/usr/local/scala
export PATH=SJ’Aﬁ.r"é.*H,u'“E/bin:SS‘(Z»Q‘;_.% HOME /bin: $PATH

2-3 MEWREETE
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(5)IMNIK Scala, FELIHIHAT scala A BEATINIR. fir th B 2-4 B (s 2 FOR 28

root@ubuntu:~# scala
Welcome to Scala 2.12.8 (Java HotSpot(TM) 64-Bit Server VM, Java 1.8.0_201).
Type in expressions for evaluation. Or try :help.

2-4 K Scala ZFEE BRI

2. ¥£ Windows T %% Scala

1E Windows 223 Scala FIAEBBEUNT ,

(1) F#§ Scala 343, AT LAM Scala ‘B W https://www. scala-lang. org/download/ F
7%, Windows RGN L5 40 Scala-2. 12. 8. msi, AP F AL 2. 12. 8, T 2-5 AN,

&  https//www.scala-lang.org/download/ Y
Archive System Size
scala-2.12.8.tgz Mac OS X, Unix, Cygwin 19.52M
scala-2.12.8.msi Windows (msi installer) 123.96M
scala-2.12.8.zip Windows 19.56M
scala-2.12.8.deb Debian 144.40M
scala-2.12.8.rpm RPM package 124.27M
scala-docs-2.12.8.txz API docs 53.21M
scala-docs-2.12.8.zip APl docs 107.53M
scala-sources-2.12.8.tar.gz Sources

2-5 TZ#; Scala 2IEH

(2)%2%E Scala,
DMt Scala-2. 12. 8. msi, #E A K 2-6 A7~ B0 B, Bath Next #24H .

rogramming Language Distribution Setup

Welcome to the Scala Programming
Language Distribution Setup Wizard

The Setup Wizard will install Scala Programming Language
Distribution on your computer. Click Next to continue or Cancel
to exit the Setup Wizard.

Back || Cancel

2-6 Scala ZIEXRD FHE
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QT 2-7 Fr7n BVF a] DR ISCGRE#E5 0 h REHEE S2 1F T B U B 253K Bl Next $204

i Scala Programming Language Distribution Setup

End-User License Agreement
Please read the following license agreement carefully @

Scala is licensed under the Apache License Version ©
2.0 <https://www.apache.org/licenses/LICENSE-
2.0>.

Scala License

MNanvurinht (AN 2NND2.2N41Q EDEI v

I [V]1 accept the terms in the License Agreement l

Coeint || Bk [ Net || | concel

2-7 FRIHGEFE R E

QL FE LN LA FF Scala & 2575 “D: \ ProgramFiles\ scala” H 3% T, {40 2-8
R 2-9 feos 8% 5 By OK #2441,

i Scala Programming Language Distribution Setup

Custom Setup
Select the way you want features to be installed. @

Click the icons in the tree below to change the way features will be installed.

The Windows installation of the Scala
~E3~| The core scala language. Programming Language
23| Update system PATH
.E3~| Documentation for the Scala library

This feature requires OKB on your
hard drive. It has 3 of 3 subfeatures
selected. The subfeatures require
601MB on your hard drive.

< >
Location: C:\Program Files (x86)\scala\
Reset ‘ Disk Usage H Back ‘ Next ’ Cancel ‘

2-8 HEXNZREME



@It
Finish #2541l .

TE 2 ScalaiE=%at|

ﬂ Scala Programming Language Distribution Setup X

Change destination folder

Browse to the destination folder

Look in: (2 ProgramFiles vl = ‘

(O Adobe Audition V3.0 OIDict 0QQ
(O Apache Software Foundation (DriverGenius OTecent
(D AppStore Ohelp OTomcat 7.0
(O BaiduNetdisk OiMathType OTXEDU
B CAIViewer OMyEclipse 10.7 Oubuntu-16.04.4
(O Cisco Packet Tracer 5.3 OMyEdipse 2016 QvMware
O ClassicShell CINJStar Chinese Pen Oiwireshark
O Codematic2 OipotPlayer Oixftp6
¢4 >
Folder name:

i[D:\ProgramFlIes\scala i

[ ok || conce

B 2-9 EEFEREM

f %, Wl Install 328 P46 HEAT 22388, W 2-10 froR. 223 58 im B i
TEZ R 22 [ St T ER ﬂy’i‘%lﬂ@@ﬂﬁ,JH:ﬁILJEJIS:‘:i?ﬁ(S)%/F,ETii?_F

NG ()M Scala, iR PREE AR i A7 ) B, I 2 BHAR 46 565 (3) A5 18 Oy 125 00 A7 PR 45 742 1Y

[

i Scala Programming Language Distribution Setup

Ready to install Scala Programming Language Distribution @

Click Install to begin the installation. Click Back to review or change any of your installation
settings. Click Cancel to exit the wizard.

‘ Back ‘I & install I ’ Cancel

2-10 RIEFRMH
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() FLE AT &,

OF T THEHLIFREE B rE " LI, E i A A 2-11 Frondd O SR R 5k
BB, A 2-12 BRI R G R RS HE . B PR AR R AL SR IR AR
SHEHE , 4N 2-13 s,

[Yrrrr—er
8> PYEE > RwNEe > RS v mERNES »
9|
e EESXTHIOEAES
§ eamEs Windows ki
§ zeen Windows 10 REHIE -- %
@ sEr © 2018 Microsoft Corporati W d 10
poration, FEAFHELH.
ul VVINAOWs
55
nme: Intel(R) Core(TM) i7-7500U CPU @ 2.70GHz 2.90 GHz
ERENAHRAM:  B.00GB (7.89 GB ) TR0
Rnn 64 URMFRIR, BT x64 BRER
S RETRTHETRNTERIOA P
HANE, MAOTHEER
HENE: LAPTOP-20LO3NB4 QEzien
Anes: LAPTOP-20LO3NB4
L
IfEE: 'WORKGROUP
Windows 25%
Windows B#6% i Microsoft (K13
78 ID: 00342-33067-00000-AAOEM Guxgwn
BASE
wotEr

2-11 “®RE"EO

AR X
HENE B BR ZoEe o
BHTASHER, RUMENERRER.
HEaE
MR, MR, WFER, DRENAT
RE(S)..

FAFEEXF
SERKPEXNEmRE

[EEFISERE
AFEa. RASEFIERLES

| RBERN)... |

we | omy | AW

E 2-12 “RGREM"IHEE

24
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nEZEE >
admin fFEFZEE()

s =4 &

CLASSPATH ,C:\Program Files\Java\jdk1.8.0_191\lib;C:\Program Files\Java\jdk1...

JAVA HOME C:\Program Files\Java\jdk1.8.0 191

OneDrive C:\Users\admin\OneDrive

Path 4C\Program Files\Java\jdk1.8.0_191\bin;C:\Program Files\Java\jdk...

PT5HOME D:\ProgramFiles\Cisco Packet Tracer 5.3

TEMP C:\Users\admin\AppData\Local\Temp

TMP C:\Users\admin\AppData\Local\Temp
RN || SEO. B0)

FATR(S)

g & A

CLASSPATH +%JAVA HOME%\Iib;%JAVA_HOME%\lib\tools.jar;C:\Program File...

ComSpec CAWINDOWS\system32\cmd.exe

configsetroot CA\WINDOWS\ConfigSetRoot

DriverData C:\Windows\System32\Drivers\DriverData

JAVA HOME C:\Program Files\Java\jdk1.8.0_191

NUMBER_OF PROCESSORS 4

oS Windows NT

Path DAProaramFilec\xftn6\: ‘% IAVA HOFM%/hin%IAVA HOMF%\ire\ Y
mew. || mE0. || mBO |

we || mE |

2-13 “IRETE"IHEIE
@i #E SCALA_HOME 754, i RGuAR G "4 FAME T J5 (0B gl Fie S, o8 i1 by
RGBT N HEHE AR AR B4 SUARHE g A SCALA. HOME, 75 “Z8 §H{A 7 SCASHE d A
Scala B42%5 H 5%, BP“D: \ProgramFiles\scala”, B “ 5 78 "#8H, 018 2-14 Fiw

FRRGTE X
H2EN): [SCALA“HOME |
FE{E(V): ’ D:\ProgramFiles\scala |

MSERO).. | KA. | we | R

2-14 i%E SCALA_HOME T &£

QU Path 8h, Pt RYVER"FIFRMEH 1) Path 225, S ke " AL o 1 SR 1
G R REHE . 7R AR T SCAHE 1 ST TSN Seala (4142 %6 SCALA_HOMEY4 \ bin; ”,
R 2-15 pros.

R @S T RERIT,

25
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BEE(N): || Path I ‘
ZER{E(V): I%SCALA_HOME%\bin; ‘
RWEERD).. RUSSSTAE(F)...

2-15 iZE PathT=

@B CLASSPATH Z8kit, #08)* R G4 179 g ) CLASSPATH 25 it , #ik;

SCH s
i A B DU B R A R R o R i 44 7B S CLASSPATH, “/8 sl Ky

s S HL
“.s JoSCALA_HOME Y6\ bin; ", S5 i Hoaki “ " HeH RV AT L 4n il 2-16 s .
TR AR ER T SARA @A R,

ZBE(N): [CTASSPATH |

I.;%SCALA_HOME%\bin; 6)JAVA_HOME%\Ilib;%JAVA_HOME%\lib\tools.jar,C:\Program Files (xl‘

FEE(V):

FSER(D)... ST

e BUH

2-16 i%E CLASSPATH I8
(MK Scala, HEEAS B % B 5E UG » 75 B dEA7 IR, #2 Win-+ R PepEg, 7850 1
“BATXTUEHE i A emd” 5 4% Enter 8L FT AT A 1L 5 A “scala” I 4% Enter £, W15

AT
PR AR G U B A VAT [A) B, s BRI 2-17 R AE A . WA AT L 3] Scala B IRAS S B
1 Java B RRANME B, .

v CAWINDOWS\system32\CMD.exe - scala

10. 0. 17134. 590

2-17 Scala SFET 2K

USRFER ™ scala' AJEAFRESMR A2 WA R AT IS 4T B P Bt AL BRI 2eR
AR BRI R.
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12.1.3 5&{7 Scala 12f5

1. 7 5E 88 IE 1T Scala #2257

A LATEAN 23 Scala (16 000 ] — 8] B 09 L 2150 10 07 15 R 4847 Scala #2)57, RITE
WS FSH i B ScalaFiddle i547 Scala F2% .

PIFTER“Hello Scala” ], & FefEN WA 4TI https: //scalafiddle. io, 33 76 H [A] £
& Hf A “println (" Hello Scala™)”, &z J&5 ¥ Run ¢ #1, % K 2 B0AE A 0 25 4% v, 4n
&l 2-18 {7 o

&« » O @ £ hitps//scalafiddle.io; W = 72 B -

FscataFiddle =
i i ScalaFiddle code here Hello Scal

“ ? [P ts St | s

Libraries »

2-18 FENYEESHIE1T Scala 25

2. {#F REPL iz 1T Scala

REPL(read evaluate print loop) j&— 38 B 2 Uf# R4S B2 Scala $2ALA—DEHEZ 2L
AR TH, AT LLRD B 45 iz AT AR IR [ 45 2R . 22 hf Scala 5, fEAr 24T Fia 1T
scala &5t 7T LA 8l Scala REPL,

Ja 8l a2 B scala™>", # R4 A REPL [P %5, WKl 2-19 iR s 1T IJLAM .

1L gl
s Int =2

println("Hello Scala")

Hello Scala

SRES6
s Int = 30

2-19 REPL i N\~

ML 2-19 WA] DA ) d A S i B E ) e B ok —1rE R

REPL J&—#llix Scala i 5 M HEA R G0 5mA T B .

Scala 1 7 & K/NG HURHY 15 R Z BRH 03-5 3 7 #E47 53 B (B J2 Scala iH AR R 153
SIE AN, —AT Scala F2J7 G — ARG R 535 T LI S

HAETE REPL B2, — K HAksir—17. WRME -0z 247 o L AR 7 07
N scala” ZERIF JIASCAE SR IR AR 2 il scala A & A7 A SO 9120, 78/ usr/local
H % Tl 2 “mkdir project”@I#—4>7 H 5% project, P4t # project H g, f# —3C
14 HelloScala. scala, X547 “vim HelloScala. scala”fiy4>, ¥ 1 S T 9%, By AT F N A .
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printIn(" % % % X % ¥ K K K K K K X X X X K K K K K K K K K X X X X X K K K K K K ¥ % %)
println("Hello Scala!")

printIn(” % % % % % % % ¥ ¥ X X X K K K K X X K K K K X X X K K K X X K K K % X % ¥ ¥ %)

W 2-20 Fros 7% Esc 88 1 gm i, i A" wq” H4% Enter 8K I RAF

root@ubuntu:/usr/local/project

. " "
-rlntln( e )

brintln("Hello Scala!")

. " "
'rlntln( B T )

2-20 #7%E HelloScala. scala 314

FIIF & u, AT “scala /usr/local/project/HelloScala. scala” iz 47 “ HelloScala.
scala” 30, 8k A Scala REPL, Fidt 47452 : load /usr/local/project/HelloScala. scala”
1iz17“HelloScala. scala” x4, & 2-21 fis.

root@ubuntu: /usr/local/project# 'scala /usr/local/project/HelloScala.scala

B L

Hello Scala!

EEEE I I AR TAAX I XTI AR A A AT I I AT A A AR T h ok *

root@ubuntu: /usr/local/project# scala

Welcome to Scala 2.12.8 (Java HotSpot(TM) 64-Bit Server VM, Java 1.8.0_201).

Type in cxpressions for cvaluation. Or try :help.

:load /usr/local/project/HelloScala.scala
Loading /usr/local/project/HelloScala.scala...

e

Hello Scala!

B

2-21 =47 HelloScala. scala 32§

FHRFIT BRI A XIEIT Scala 2/
Scala 32177E JVM Z L, ARSI i scalac Jrid a4 R Java 2150, W LL3d £ 2 15
FIAR 77 84T Scala F2J7
TE“/usr/local/project” H & A8 34 HelloWorld. scala, WAL,

28
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object HelloWorld{
def main(args:Array| String ) {
printIn(" % % % % % % % % % % % ¥ ¥ X X ¥ ¥ * % ¥ *¥ )
println("Hello World")
printIn(" % % % % % % % ¥ X ¥ X ¥ X ¥ X ¥ X ¥ % ® %)
}
b

1E“/usr/local/project” H 3 F 4 f7 fy 2 “ scalac HelloWorld. scala” X} {8 % 3¢ 4
HelloWorld. scala #4795, g il )G 2% B & T A B A~ 304, 43 3 2 “ HelloWorld
$ class” f“HelloWorld. class”, Hir,“HelloWorld. class” 2] LIFE Java ML FiB1T1

WS, AT B TR .

scala -classpath . HelloWorld

scala HelloWorld

SERA 2-22 FoR.

root@ubuntu: /usr/local/project# scalac HelloWorLd.scale
root@ubuntu: /usr/local/proiject# 1s
HelloScala.scala | HelloWorld.class HelloWorldS.class HelloWorld.scala

root@ubuntu: /usr/local/project# scala -classpath . HelloWorld

B T T

Hello World

ek gk e e e ok ek ok ok ke ke ke kR ok ok

2-22 T4RIFFTEHIFIEIT Scala 25

4 {EF IDE %Ziﬂ]‘"’T Scala 2%

i Intelli] ##47 Scala 2 /¢ H & WS FEUT .

DR #fd Intelhj

2| “https: //www. jetbrains. com/idea/download” T 2k 1: X 4 %% Wk ( Community Edition) , 4l
K 2-23 fi7s . Al 1%E$E Windows.macOS 8§ Linux 6, # 0] %&$#¢ Ultimate 8% Community i
5, AR EPE Windows 2248 A Community R4S (2018. 3. 5 A,

v
BRAMS

IntelliJ IDEA Coming in 2019.1 What's New Features  Learn Buy

Download IntelliJ IDEA

Windows macos
Ultimate Community
For web and enterprise For JVM and Android
development development

EEE

[
v
[\°]
w

T Intelli)

29
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%% Intelli] IDEA, B #5145 Next #Z41Bia] ,

2) N #Z Scala ffif4

F|“https://plugins. jetbrains. com/idea_ce” F1 3¢ Scala, UK 2-24 Fr7x, T 23 5%f W
IDEA WRASf Scala @4 : scala-intellij-bin-2018. 3. 5. zip,

7 > O @ & hitps//plugins jetbrains.com o % = L e

IntelliJ IDEA Community Plugins

Q
Scala TeamCity IdeaVim
Ionguagen | foitired by etbroins took Ftsgration festured i Jetbreinn adtor  testued by jtbrans
Adds support for the Scala language. The following Provides integration with JetBrains TeamCity. Vim emulation plug-in for IDEs based on the IntelliJ
features are available for free with IntelliJ IDEA A platform.

> Dec12,2018 7 610376 fr 4
Communsty Ed:tiont CFeb1 2019 T 4772905 Y45
¥ Mar02,2019 T 11329053 17 45

BashSupport Material Theme Ul Snyk Vulnerability Scanning

2-24 Scala #EH T

3) %%k Scala ffifh
Ja 3l Intelli] IDEA, # A S, B Configure #4H , 78 3L 4 A9 T $ir S8 B h e %
Plugins #E5 , WKl 2-25 Frow , 3 A 2-26 Frs XT3 AE o

© Welcome to Intelli) IDEA = X

1J

IntelliJ IDEA

Version 2018.3.5

=+ Create New Project
¥ Import Project
& Open

M Check out from Version Control v

£x Configure v Get Help v

Import Settings
Export Settings

Settings Repository...

Edit Custom Properties...
Edit Custom VM Options...
Check for Updates

Project Defaults >

2-25 Intelli] IDEA 330 5 HE
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Marketplace Installed Updates o3

Qr Search installed plugins HTTP Proxy Setting

Bundled (34 of 34 enabled)

. ~ Android Support
L Supports development of Android applications.with Intelli) IDEA and Android

l ~ AntSupport

~ CVS Integration
2 (B

Allows working with CVS version control system. The following features are...

K

i ~ Edlipse Integration
Ca

This plugin enables integration with Eclipse and provides the following features....

e e e
Manage Plugin Reposito|

. Editing, maintaining and running Ant build scripts inside Intelli) IDEA.
‘ ~ Bytecode Viewer

Q Provides View | Show Bytecode action for casy inspection of Java bytecode...
! ~ Copyright

L Copyright Notice. This plugin is used to ensure files in a project or module have a...
E Coverage

L This plugin supports gathering coverage information and presenting it right in the...

o

S

2-26 Plugins XHiEHE

il B )5 2\ %€ Scala ffi 4, B 18] 2-26 A7 b AR A0 bR 2630 9 T PR s b e

$£“Install Plugin from Disk” ¥ , %64 Scala ffif4v &, WNE 2-27 pr
TS,

/R R i OK f

Choose Plugin File

JAR and ZIP archives are accepted

£ Ok kK K X|S | & Hide p

ath

‘ D:\software\scala-intellij-bin-2018.3.5.zip

x

> [wm2345Downloads
I 360downloads
P AndroidStudio
P BaiduNetdiskDownload
I MyDrivers
P MyfFiles
Bw Programfriles
B projects
P software
|| scala-intellij-bin-2018.3.5.zip
B SogouDownLoad
P Temp
B tmp
B user

{ vV vV V vV Vv ywv

Bmyk temp
I Youku Files

Drag and drop a file into the space above to quickly locate itin the tree

VW N W

() [ ok ]| cancel

2-27 i%#% Plugin 32 4

31
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Scala ffiff-22 2552 )% )5 , 5 Intelli] IDEA,

4B H

TER 2-25 i Create New Project #4847 FF & 2-28 Fr/R B XHIEHE , 75 A Ml £ £
Scala, fEA MIEEFE IDEA. Hiidi Next fi4H .

New Project

g Java @ sbt
g Java FX 9 Lightbend Project Starter

i Android * IDEA

(% Intelli) Platform Plugin

/71 Maven
@ Gradle

G Groovy

Scala

K Kotlin

I Empty Project

IDEA-based Scala project

Previous | Next H Cancel H Help

2-28 FFE Scala I H

TEANIE 2-29 Fr7i (9% 35 HE v i A H 44 Bk HelloWorld” , YRS H A7 75007 B 4%
JDK WA & Scala SDK, 1 WA H i}, 75 25 Scala SDK #1471 Create #2241l F
#} Scala SDK [ A » B J5 #ifs Finish #2411 .

QI H 5 AEZEM sre BA T, 7R3 A PREES B AT New—Scala Class fir 4>, #ft
i Create New Scala Class XJ1GHE . 7£ Name SCAHE Hidig A S0 24 FR HelloScala, £ 25 J@
A Object (JEBEAE Class) , 41K 2-30 fiw,

BT RS,

object HelloScala {
def main(args. Array[ String]). Unit=

println("Hello Scala")

32
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New Project X

Project name: \ HelloWorld

Project location: \ D:\projects\HelloWorld ] E
JDK |P=18 v|| New. |
ScalasDk: | [gscala-sdk-2.128 v| [ create.. |

» More Settings

l Previous || Finish ll Cancel ][ Help

2-29 FHELAE

Y Create New Scala Class X

Name: | HelloScala | T
Kind: | €. Class Vl
€. Class
@ Trait M

2-30  Fr#E Scala Class

5)i547 Scala T H
Fify HelloScala, 763 H B9 Pt 32 B R 63 “ Run ' HelloScala' ” 3% , 15 47 Scala Wi H ,
mE 2-31 Fiss.

33
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B HelloWorld [D:\HelloWorld] - ..\src\HelloScala.scala [HelloWcrld] - Intelli) IDEA = [m} X
[Eile Edit View Nevigate Code Analyze Refactor Build Run Jools VCS Window Help
1% HelloWorld src - © HelloScala.scala B A HelloScala v » # @ Q
= [ Project v € = @ — 0 HelloScalascala J m
18 v 1 HelloWorld [\ (oo » [Cobject BelloScala ( v|E
= > Buidea > Qef nain(args: Array[String]): Unit = ;
> Bmout printia("Hello Scala”)
v B3 } ;
o HelloScala J z
T HelloWorld iml =
> Il External Libraries
% Scratches and Consoles
£ HelloScala
H
5 Run: HelloScala - =
A ZC:\Program Files\Java\ jdk1. 8 0_191\bin\ java. exe” .
g
s 55 | Process finished with exit code 0

2-31 7t Intelli] IDEA Hiz{T

{55 2 Scala i 5500

N2.2.1 gussm

Scala IN B

5 Java AN[A], Scala WA FEAR IS ME , Scala FhI A J5 AR B M 28 80, Bir A7 9 25080
RIUERIENT G, B IR S , Scala H 2 AT DAXHECF S5 b 2R 7 k9 .

Scala {2 1 4, 55 £ {5 28 B AR BOE 2 1Y, H T AY BUE 2R B8 Byte, Short, Int,
Long.Float,Double, W3 2-1; L ${E 25 A Char, String. Boolean, Unit, Null, Nothing.

Any.AnyRef, L3 2-2,

= 2-1 Scala BEBELXE

HiEER i T Xiv/B ' H
Byte FERERCEIRTE ¢ 1 —128~127
Short FERERCEIRTE ¢ 2 —32 768~32 767

Int A LTS AR R 4 —29 ~2% —]
Long AR AMS R B A2 15 L 8 —25 ~2% —1
Float AR5 BRI B BB S AT R 2 e F 4

Double AR5 UK BE 1 a5 8L 8
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3R 2-2  Scala RyIEEEZER

HiEAR W’
Char 2 FHA5 A5 S Unicode F45
String FAEFH
Boolean true o, false
Unit FORTCAH  FHABIEF 1Y void 88 F] . FAVEANIR [ fu] 45 500 J5 1k (i 45 SR 28 10
Null null %51 H
Nothing J& T Scala Z8 )29 1 B s  JEAT ] HAB S AL 1y 72 7Y
Any Any S HAbS
AnyRef AnyRef 252 Scala BTG 5| HIZE MK

Scala (S AIHERTHL 75 Scala G X /3 A [RI 2E 7 A (E B S AR AR (B iff o JL 2R 80, )
U AE TR T 7R 0 i AR 2, e LA R ST Ine B A Hello, #f i JLE5 R KRN
String; fii A“3-+4. 57, BIFE NI T Int A1 Double 287, Scala #2452 7 1 Wi ML il 1 o
HEE R Double Z58%1

scala> 2
resO;Int=2
scala>"Hello"
resl ;String=Hello
scala>3+4.5
res2.Double=7.5

REPL H4f F 55— AT TARIGIR [n]— M, REPL 23 8 & 3 ME A S 19287, JF IR 45
— N IE—fi 24 B {EL X LE(ELA4 D resO T AR U205 .

f2.2.2 ==

5 Java g SCAE RS FEE SRR 75 B AN [R] 5 Scala Hf HUF5 22 i A SCHEY val
Al var S A B RIAT , Horb i OGS val O 5 B AT A2 19728 5 (WL i) LABR O &) il 3 var
S AT AR B GEE PR SR o H 5 S 5 1Y 24 PR Bk BCF AT 2l i LA R
RT3k . H Scala £ X4 KNG,

1. EE

TER P T B b, HAE BRSO A s Pk Ry o &, (] val DR SC. W B2 INAF
FH T ARAF IR (B 0 B 0T , — BB U S AN RE P-4 T 2, RO TAT LA BB IRE

FE S TR AR O -

val name| :type |=Initial Value
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P Scala $RAEEIUHERHLE]  BEARDE W LRER B S HEWT HZERY, By DL A9 2 R ]
Bersy BIL: type [ DUFRE - T AR E . i

scala> val a=2

a. Int=2

scala> val b.Int=5

b. Int=5

scala>> b=6

< console™>.12: error; reassignment to val

b=6

SE SCH i WIAR AL B 2, S RIHEIRT a Oy Tnt 2880, 5 SC Ine BIAYH & b WILRTEN 5.
W — g SUR S RER TR AR K b SR 6. 3278 4
2. 8]z
TERE It B HAB AT BE A A R i B PR O A2 Bt A var SRBE PR E L. 5%
AN [R5 28 R A AT DA S 2S84k, it e 15048 i i SR i T AR ER R A
E R TR A O -

~

)
il

|

var name| :type |=Initial Value

55 SCH AR AR AR T T Y . i

scala > var a=2

a. Int=2

scala > var b.Double=4. 2

b. Double=4. 2

scala > a=4

a. Int=4

scala > a="Hello"

< console >.12; error; type mismatch;
found; String("Hello")

required; Int

a="Hello"

T SCERE a  WIIR B R 2 ARIESERIHERT L L 8872 a o Int B, %E X Double BY Y72
b WAy 4. 2. AR E U n] DA R . 4Ff o BB Dy 4. EUJ2 L RERIONA
[7i) S HY F AR, A RESOSH A S B (L, K45 £ Hello MR{ELZR a, 7R 5
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12.2.5 1BIE%

Scala N BRI HEALRTIR U T £ & RBAERTE AR AR O RBTAT 2 s
N2 AR AT, W3R 2-3~3% 27, IR, RS X SR ER7E M - 5 Hofhk
T FEA—EH Scala BOERAERTSE PR LR Tk 3 al DU i 75 38 A A 7 SOk AT, 2 +3
2.+ F .

Scala #AEAF I SC A Java FEAAH ] i BMERAK IO 28R (D > RoRERT >
KRRBEM > BHEHEFCMUEZEAD > REZHA. 765CkRH b, AT LU il
55 1977 2R E L e

®2-3 BEREEHF

i B # ik £ 4l
+ PR i 10-+20 5 10. +(20) . iB8B L5 5 30
— (R CiEl 10—20 & 10. —(20) . iz 45 HF N —10
* (RS CiE 10 % 20 5§ 10. * (20) ,iBEE5E K 200
/ PN BO BR 20/10 8 20. /(10) iz LEHR N 2
% PN BORR 10%20 5% 10. % (20) iz E5HH 10

x24 XREEH

E B & # £ B

> KF 10>>20 1f 10. =>(20) , B E5 R K false

< INTF 10<C20 5 10. <<(20) . a8 EERH true

>= KRTEET 10>>=20 5 10. >=(20) , ;B E45 B K false

<= INTAET 10<<=20 5 10. <<=(20) ,iBE LN true

== T 10==20 8 10. == (20) . BELER N false

1= NS 101 =20 7% 10. 1 =(20) , IBEZERH true

®2-5 BETHEM
iz 8 & W& £
&.&. B, PSR INREL HI | 1880 5 1. &.8.(0) B HLE RN false

RS, P S —A
[ %y o Alg}#ﬁ ' 1105 1. | (0) . BELER K true
7 T 2 B 7 ) Ay

! wiAE, wHEs R BUR 1(18.8.0) , BB L5 H K true
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*2-6 (EEA

E B & i T = fl
~ s ~1.BRERN 0
& £ A 08.0,18.0,08-1 iIBFELER Ry 05181 IBFLLR N 1
| $ie iz a 010 BFLER N 0501110111 85EL5 RN 1
e ak, 0°0. 11 IBHEEFR K 001,10 BHEEFR N 1
®27 MEZEH
B 8 % W = fi
= A7 0 RO (1 20 7 7 R4 A c=atb. ¥ atb B TLE RIS
+= AR PR A at=1M4TF a=atl
—= AHB S P a—= 1Y T a=a—1
x = AH3Fe f5 PR a x = 2HY T a=a x 2
/= ARBR 5 P a/=2MYT a=a/2
Y%= SRAY A FEIRAA a Y= 2HYTF a=a % 2
<<= i 7o RS I IR E a <<= 2MHTa=a <2
>>= A A% 5 FEIRE a>>= afif T a=a>>2
&= e 5 J5 TR a = 24T a=ad 2
= Fi A v 15 TR B a"=2f% T a=a2
= P B PR al=2MMTa=al2

N2.2.4 #mE9

Scala ffy if-+-else FHAJARIE F A XA AT LR (true 5 false) Rk —MUD533L, F
BT i 1A ife-else WA Lif--else if--else TEA] L if+-else IR E W] . if 45K P Y else 7
AT VERY L T L if T else TR R £ R iRELEM

1.if &)

i A A N .

IFCGRA R D

&A1
}

AR L BYER true, WIPATIR AR 1,
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