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2) Scala?2.10.4,
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ware Workstation JEFUHL T %% Linux R4, XEEHLA] LLFE B AIALAY Linux T E4T Scala M
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1) VMware Workstation HZUHL

2) Linux #1E&R S,

3) Winscp,

4) JDK,

5) mARiEH T H PieTTY 0.3.25,

PieTTY i 244 Linux T.H., 3745 SSH (Secure Shell) Z24-4M5 1M AN Telnet, PieT-
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&% PieTTY Configuration

It's Easy To Create Your Connection.

-

About

Host Name (or IP address) Port

() Telnet (BBS)
User Interface
Menubar PUTTY mode [¥] English UT

PieTTY

PieTTY v0.3.25 (formerly ‘pputty’) by
Hung-Te Lin <piip@csie.org>

- 22
® SSH

[ Open _]'[ Caniel ] :

Bl 1-1

Wikt PieTTY, FTJF PieTTY AOBCE VU, £E IP Mok K 115 SCARHE i A Linux HELHL
A hE A 105, By Open #2241, %A Linux B 2 FE6S, wtnl DA% Linux

6) SCUFEH T H WinSCP,

WinSCP 375 SCP BMY, ATLATE Windows FREE T i Fl WinSCP % /13, MAS HiHH3E ML %
FERERH AL B S0, WA HLE) Windows 245 H i F WinSCP T H.#%: 4% VMware Work-
station Linux HEWIBLARSE, 7E Linux HERUHLICHE B2 40 T 40 R G001 FBCPEIORIR , Seli s
LR AL NN T 23] Windows AH, FHIF WinSCP T HAZ 3 Linux HE ML T %% .

IR R 8 WinSCP, —# %248, 2048 52 AR Wil WinSCP, TIF WinSCP % J i,
e 1-2 pioR,

B PieTTY T B

B viescr o

(¥

Session hadoop root@132.168.30.100 e
| Stored s=ssions | | hadoop@192.168.2.100 spark |
- Logging Edit
Environmert
Directories Delete
Recycle bin
i
- SCP/Shell
Comesi
- Prowy
i Key exchange
i Authertication

Bugs
Preferences
Advanced options [ e ]
’ About... ] ’Languages] ] | Save... |V| ’ Close

K 1-2 &5 WinSCP % F i

BoE ., XH, Windows 2L KB B A9 #b bk 4 192.168. 2. 1; Linux B #IHLAY X H kit K
192.168.2. 100, % 3% PieTTY T EANE 1-1 Fis,

>
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i New %41, 3t WinSCP Login XFIEAHE, 7€ DU o i A2 42 09 52 SUHIL b b K iy 1T
e 1-3 Fios,
e = W = > |

Session Session
i Stored sessions Fie protocol:
. Logging
Envionment
i - e
- SFTP 52,1632 100 =]
“- SCP/Shel
Connection LUser name: Password
e Proxy hadoop
e Tunnel
S5H Frivate key file:
Key exchange
& Authentication
.. Bugs

Preferences

Advanced options

I [ About ] [Languagﬁ] { Login ] [ Save. IV] [ Close
& 1-3  WinSCP % Al K 3 11

P Login #2401, PEASCH LR vOa, A2 R A M FHL Windows A SO RS, AR
JNIEARE Linux JEINLAI TR S0, i WinSCP T.E. 7] DL J7 {# #K: Windows 7S Hi SC (4 B 24
ANFLER BRIV RGE T, WK 1-4 Fis,

B setup_tools - hadoop@192.168.2.100 spark - WinsCP ESREcll <
Local Mark Files Commands Session Options Remote Help
& HEH- PSS WS BB
hadoop@152.168. 2100 spark | +

i % Default - -

G FIDE @ ie- - ELEAE R Newpt-@ie-5 - iBEEAD B
[ v—— T
I Name Ext * || Name Ext g
: 1 scala-SDK-4.3.0-vfinal-2.11-win32.win32.x86 1 scala-2.104
B eclipse-jee-mars-1-win32.7ip . spark-1.0.0-bin-hadoop1 B
[T winutils.exe 11jdk1.7.079
88 spark-1.6.0-bin-hadoop2.6.tgz ﬁihadoop-lﬁ.o.lar.gz
| @8jdk-8u65-linux-i586.9z L B scala-2.10.4.02 E
l | £]jdk-BuES-windows-i586.exe 1 B spark-1.0.0-bin-hadaopligr
| ascalE-SDK-4‘3.0-\.'ﬁna\-2.11-win32.win32.x86.zip ﬁhadoop-l.ll-bin.lar.gz

BidealC-15.0.2.exe B8 dk-BuB5-linux-i586.92
B scala-2.104.092 - || @ spark-1.6.0-bin-hadaop2.6.tgz I+

4 n 13 4 L} [
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1. Windows JDK MR E5RE

(1) F#IDK

BAE Java JBHINLIABE 21T Scala, B ICE T #4438 JDK, 1] LLTE Oracle F'E J7 M o
(http ://www. oracle. com/technetwork/java/javase/downloads/jdk8 — downloads —2133151. html)
T# JDK, %% Java SE Development Kit 8u65 ZHij, JCiE#E Accept License Agreement HLEHE




F1E= @EIEZ3ONE

B, ¥EFF IDK 8 AU HIZRR, MRIEHLARAIRAE RS AY N AR N A 2240, an2RJE 32 fY
Windows 225t, F#iZ4% JDK - 8ub5 — Windows — i586. exe; UIAH:/Z 64 v [ Windows R4,
FERLEE IDK - 8ub5 — Windows — x64. exe, | ZRAESNAH H 5%,

(2) “%%¢ JDK

A7 JIDK -8u65 ~ Windows — i586. exe JF U225, MR IDK 8 Ay FHly “ F—247
TR TS, B 1-5 R,

iy R e, s 1-6 PR,

i ST B DE= i = T ERBIEREEETRRENATEE « (Al TEi St AR R S R R
BOMMER Java SE FFE T B4 8 Update 55 §I374Em) O P R e &
| TREHA |
| S o e AR T AR s Upooe SSATRIILH =TT e
g ‘EE—? . Update &5, H14E JavaFx sDK, — |
- - M JRE LS Java Mission
Control TEEPF. TEXREE |
1EzfEE P 180MB =5«
Java Mission Control 47404 T SEHITEEA DK FI—3 5128 - | =
| || C:\Program Files\Java'jdk1.8.0_65\ |
[s=w [T—tm>] [ ma |
K 1-5 JDK %% K 1-6 B JDK 2% H %

TEXHEHER g <ok Hed, TTRAE P JDK 8 AYZ2¢E 1 5%, Wk 5 i % 1 JDK 1)
GRPR T R —47 kLR %e, BRI 5E K IDK (263

(3) Wi JDK HRias &t

JDK 22352 LA, B JDK [R5 JAVA_HOME & Path, 7E Windows 7 #:4F R 4¢
o, HERRA RS TR R BT > “RRRERET > Cmgs s,
WOCRGEMET MHEME, W 1-7 FR,

M CRRARET PR AR R XHEE, Wi 1-8 Fis

EREE e e — *-u 'fﬁiﬁﬂ%— ‘__ u
i i =g
[tEne | @ | B || inin e O
ERTASEEN, BLTENEERER- — =
e =8 E
MBTAR, BRI ATFER LLRENATE Leth %-"a"a—h”ew_’i“‘ i H
||| sPLumE_HOME C:\Program Fileshsplunklibin
o TEME $USERPROFILE% \AppDataiLocaliTenp
THF WISERPROFTTES, Arnllat 24 Tnealh Temn I
Eﬁzéimﬁﬁiﬁ [ Faw. . | [FEo. | wEo | |
| $5TT
ikt ,
=8 & i
BEYRAIREE ; Windows_HT
REBE  RRAMAAARR (| | Path D: \Perlhzi tetbin; D:\PerlibiniG:. .. D
= (| | pamaExT _COM, . EXE;.BAT;.CMD:. VES;. VBE;. ..
FROCESSNR AR *AR 3 i
TEEE W (Fawm.. | [mEo.. | [ Mo |
(E® ) o

-7 “RGJEME" XHEHE Bl1-8  “FREAH" XHEHE
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WA JAVA_HOME RS ARG, My “Hra” %4, #HEt—14 JAVA_HOME, W& 1-9

ivaNe
WERTAT PATH 2245, Py “Y%E” %%, 4 JDK /Y bin BEAZHSINE] Path Hh, 40 1-10
i
wiEme  weeae It
sdniz, FIFE PR (1)
=g E
SELUNK_HOME C:\Frogrem Filesisplunkhbin -
TENF WUSERFROFILE%AppDlataiLocal\Temp |E|
THE WUSERFROFILE¥\AppllataiLocal\Tenp |
— FHTEE)
EETeme A (| = p
OPENSSL_COFF  ©:‘0penSSLibinhopenssl. efg 5|
EEE W ThVi_HOME| e 3
PATHEXT =
TEEWV: C:\Frogram Filez'\Jawa'jdkl 5. 0_B5
(o ][ ma )
K 1-9 #igd JAVA_HOME R4 75 & K 1-10 PATH ¥RE575 & 448

BCE Path 28 G, 7678 SHESCASHERT T % JAVA_HOME% \bin FYFCE, ANEH
B HA R FHAR T Y Path, WNSRER T & S 8OLAL R R R T TCIE AT

(4) JDK M 5IE

JDK A MIEE e LA G, BEKEHE DK RE A 7R LisfT, w8 “IFHR™ — “isf7”
s, 8“1 BRI A CMD s, ZEA DOS 55, FEMr S TR HEEHA java -
version, J# Enter #, RHS /N JDK A, i8] JDK QA% A fnanT .

C: \Users\admin \Desktop > java — version

java version "1. 8. 0_60"

Java(TM) SE Runtime Environment (build 1. 8.0_60 — b27)

Java HotSpot(TM) Client VM (build 25. 60 - b23, mixed mode, sharing)

2. Windows IME T HJ Scala RESME

(1) F# Scala

% 5% Scala BYE M http://www. scala — lang. org/download/all. html, ‘B M [ M Sca-
la2. 5. 0. final 3| Scala 2. 12. 0 - M2 %11 TR Z Scala BYZLBERRA, XFF Spark ik, Spark B
LR Scala BYRRAS A Scala 2. 10. x RINHY, AT ZJ5 Spark BYMIF|Z2%E | X B e #6405
scala — 2. 10.4 R A (http://www. scala — lang. org/download/2. 10. 4. html) , 7& M 7 [ 5.5
scala = 2. 10. 4. msi AT 4K, QRAFEIAHLE SR, W 1-11 FioR.

(2) %% Scala

TEA M H S AT scala —2.10. 4. msi, f0E 1-12 FiR,

718 Scala YL R— L — AR, Bl “Next” #%HH, ZHETENL,

(3) FiC® Path FRAAE Gt

Windows R&irf, HIBARAHERSE “FRpmN” &8 “miE” — “RERE" - ‘&
&7 oms, Wt CRGRMET XHEHE; 7E Window 7 BMERSGH, MBS <FRME




I”, g R - “RRRGRET - “mRT . Wi RGBT XSHE, B

_Scala EERN]

i PR AR BRI XA, A 1-13 FR

[ [ www.scala-lang.org/download/2.10.4.html|

5] The Scala Programming Language Setup ==
Custom Setu
Archive System Size P
Select the way you want features to be installed.
scala-2.10.4.tgz Mac 0S X, Unix, Cygwin 28.55M
Click the the tree below to ch th featu il be installed.
scala-2.10.4.msi Windows (msi installer} 60.00M ) e e e il it ey
scala-2.10.4.2ip Windows 28.60M [E] MR EEIERET: The windows instaliation of the
~| The core scalalanguage | Scala Programming Language
scala-2.10.4.deb Debian 24.83M 53] Update system PATH
. M pack " ~ | Documentation for the S
scala-2.10.4.rpm ackage 24.83
P packag -] sources This feature requires OKB on your
hard drive. Tthas 0 of 4
scala-docs-2.10.4.txz APldocs 3.65M subfestures selectzd, The
subfeatures require OKB on your
scala-docs-2.10.4.zip APl docs 32.46M T = 5 hard drive.
scala-sources-2.10.4.zip sources C:\Program Fies\scala\
scala-tool-support-2.10.4.tgz Scala Tool Support (tgz) 25K
scala-tool-support-2.10.4.zip Scala Tool Support (zip) 46K Reset ][ Disk Usage ” Rack ” lad ][ Smcet ]

B 1-11

WA SCALA_HOME % %745 &

PR,

Scala B M T 3%

FasE o
adnin BIFFEE W)
=2 & i
Path %java_homeNibin; ‘;
SPLUNK_HOME C:\Program Files\splunk\bin
TEMP KUSERPROFILES\AppDatalLocal \Tenp
™ KISERPRAFTIEYY dnnllat allacal bTenn

B — SCALA_HOME R %748 &, WK 1-14

1-12  Scala %%

I . ~
FHEE© r— -

- ~ll sazgTs i)

2 & - -

0s Windows_NT a@
i Path D:\Perlisitelbin;D: \Perl\bin;G: m I
i | pamExr _COM:. EXE: . BAT;.CMD; VBS: VEE:. ... B W) SCALA_HOME|

PRACESSNR AR AR ¥4 I

< = ar . .
, TEED: e
[ @ [ BE |

B 1-13  “REEARRE" XUEHE

WEREA Path 25, B “wf” %4, ¥
Scala ¥ bin FEAZANINE Path 1, W1l 1-15 iR,

(4) Scala A58

Scala %% FNEC & 5¢ LA, F5-0 I 48 56 1
Scala BERTEI A iy, 8 “IFiH” — “iz
177 A, £ “B11 EWHhEA CMD fr4, i
A DOS 358, TEAT 4TI AFh A scala,
% Enter 5, B~ Scala BURIAS Scala version 2. 10. 4, A2 0 F s .

Bl 1-14 78 SCALA_HOME &% A5 i

COC

i - -
ERESTE - -

EEE0:
EEEW:

Path

+: \Python27 ; $SCALA_HOME®\bin; %javal h

[ owwE |

mE |

K 1-15 Path fif &

C: \Users \admin\Desktop > scala
Welcome to Scala version 2. 10. 4 ( Java HotSpot(TM) Client VM, Java 1.8.0_60).
Type in expressions to have them evaluated.

Type :help for more information.
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£ Scala ZZ HAAMAATH, WA—TERIEA, HHEE 1 +1 & 10+ 10 MZ5E, T
iR, 21, Windows M55 T Scala B2 E 4580,

scala>1 +1
resO:Int =2
scala > 10 * 10
resl : Int =100

scala >

1.2.3 Linux I8 E TR Scala &£ 3% )

1. Linux i JDK RESRE

(1) F# JDK

5% Oracle B 7 W3t (http ://www. oracle. com/technetwork/java/javase/downloads/jdk8
— downloads —2133151. html) T #% Linux WA %) Java SE Development Kit 8u65, #E£#& Accept
License Agreement e, #E£E JDK 8 MM SR, MR A& IRAE R GIEBEAF R T 28
A4 X B2 B 2 R AL Linux x86 32 {7 RS AY JDK MUA jdk — 8u65 — linux —
i586. tar. gz; FEFUML Linux 64 1 A9 R4 0] LU T 2% 3¢ jdk —8u65 — linux — x64. tar. gz,

(2) BESCIFAL L 2 UL

T3 jdk —8ub5 - linux — i586. tar. gz % %41 3| Windows A<t H 5%, SR J5 41 H WinSCP 3¢
PFA&4 T HAHE jdk - 8u65 — linux — i586. tar. gz NASHL Windows 1436 B FE EIHL R 50, 4THF
WinSCP T.H., ¥ SCHA4%31% 5/ usr/local/setup_tools H 5%,

fEH PieTTY 2R T H, & 5#%) Linux 22 L,

A cd /usr/local/setup_tools 172>, #EA setup_tools H 5%,

WA s 4, ATLIG ] jdk - 8u65 — linux — i586. gz LR AL 5 TR ML |-

[ root@ master sbin |#cd /usr/local/setup_tools

[ root@ master setup_tools | #ls

hadoop - 1. 2. 1 jdk1.7.0_79 scala —2. 10. 4. tgz
spark — 1. 6. 0 — bin — hadoop2. 6. tgz hadoop — 1. 2. 1 — bin. tar. gz jdk — 8u65 — linux - i586. gz
spark — 1. 0. 0 — bin — hadoopl  hadoop — 2. 6. 0. tar. gz scala - 2. 10. 4

spark — 1. 0. 0 — bin — hadoopl. tgz

[ root@ master setup_tools | #

(3) JDK fiff 2%

A Linux f#EZ6 72 # tar — zxvf jdk —8u65 — linux —i586. tar. gz, ¥ jdk —8u65 — linux —
i586. tar. gz fi#t 2] H 5% jdk1.8.0_65 T, (Linux f#E46 44 tar WHHH - oxvf 80, & X1
5'1']?‘7—& %E; —Z: ﬁgZip }%ﬁ, -V Eﬁ?%;ﬁﬂﬁ%, —f. 1&*&%%’?@%?0)

[ root@ master setup_tools #tar — zxvf jdk —8u65 — linux — i586. gz
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fift R 2] jdk1. 8.0_65 HkLUG, M 1s 24 E 4HT H T jdkl. 8. 0_65 J& & O 4
SER, R4 # my jdkl. 8. 0_65 /ust/local ¥ jdk1. 8. 0_65 H &M i H 5%/ usr/local/setup_
tools & 1 E/usr/local HFH,

[ root@ master setup_tools | #mv jdkI. 8. 0_65 /ust/local @

(4) BC# Linux JDK (4R #5828 it
A # vi /ete/profile §TFF profile IHF,

[ root@ master ~ #vi /etc/profile

TE vi AT, Gl H A A ST, FA 1) T RARE vi DR H iy B A SCAR ST A
B, R vi SRR AR, 7E profile SCIF IS 341 JAVA_HOME K &2 PATH 353
ASE, SRIGTE vi % Ese B, BA:wq!, (RAFIFIRIY,

export JAVA_HOME = /usr/local/jdkl. 8. 0_65
export PATH=. : $ PATH: $ JAVA_HOME/bin

(5) AR EAL
TEMAATH I A source  /ete/profile, ffi WA &) JAVA_ HOME } PATH Bt & SC4
i&‘ﬁo

[ root@ master ~ |#source /etc/profile

(6) JDK ZAEHIE
TEA AT THI A# java — version, 7R Java FIRRAS java version "1.8.0_65" ., ZI, Linux
IR T IDK BEC L% T,

[ root@ master setup_tools | #java — version

java version "1.8.0_65"

Java(TM) SE Runtime Environment (build 1. 8.0_65 —b17)
Java HotSpot(TM) Client VM (build 25. 65 - b01, mixed mode)

[ root@ master setup_tools | #

2. Linux 3R TH) Scala RESH E

(1) F# Scala

5% Scala BYE M http://www. scala — lang. org/download/all. html, Spark B [ Z3K Scala
FRAS A Scala 2.10. x RANAY, X H L L LE scala —2.10. 4 BRA (http://www. scala —
lang. org/download/2. 10. 4. himl) , EM T _E B F scala — 2. 10. 4. tgz AT T E, 77 3] Win-
dows Al H 5%,

(2) BESCHFAL L 2 UL

T %K scala - 2. 10. 4. tgz “ZHAF] Windows A<Hb H 5%, ] WinSCP U T scala
-2.10. 4. tgz \NAHM Windows %% FIIEFE WML R S ; FTIF WinSCP T H, # 4% Linux &
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ML, Z %]/ usr/local/setup_tools F 5%,
fEFH PieTTY imAEiE4E T H, &R 3| Linux ZREHERIHL, A cd /ust/local/setup_tools fii4>

HEA setup_tools H3E, HiA ls 12, scala —2. 10. 4. tgz XA E AL R TR BN I,

[ root@ master shin |#cd /ust/local/setup_tools

[ root@ master setup_tools ] #ls

hadoop - 1.2. 1 jdk1.7.0_79 scala —2. 10. 4. tgz
spark — 1. 6. 0 — bin — hadoop2. 6. tgz hadoop —1.2. 1 — bin. tar. gz jdk —8u65 — linux —i586. gz
spark — 1. 0. 0 — bin — hadoopl  hadoop —2. 6. 0. tar. gz scala —2. 10. 4

spark — 1. 0. 0 — bin — hadoopl. tgz

(3) I3 Scala
i\ Linux il E458 a2 # tar
scala —=2.10.4,

— zxvf scala —2. 10. 4. tgz, ¥ scala —2. 10. 4. tgz fift K 5] H 3

[ root@ master setup_tools | # tar  — zxvf scala — 2. 10. 4. tgz

R3] scala —2.10.4 HELUS, i 1s ir2EF Y07 HE T scala -2. 10. 4 2B E LM
FESERY, {fi 2 # mv scala —2.10.4  /ust/local ¥ scala —2. 10. 4 H 5 M\ 245 H 5% /usr/lo-

cal/setup_tools % ifi| #|/usr/local HgH,

[ root@ master local |#mv scala —2. 10. 4 /ust/local

R-EL

(4) BCE Linux scala -2. 10. 4 2R E &
i N FR# vi /ete/profile TTTT profile U, HIAT (i) I RAFEASCAK AR, 7E pro-
file SCHFHIRJTHE I SCALA_HOME A& 2k PATH (3FEE5 5 | SRIGTE vi % Esc 5, WA,

export SCALA_HOME = /usr/local/scala —2. 10. 4
export PATH=. : $ PATH: $ JAVA_HOME/bin: $ HADOOP_HOME/bin: $ SCALA_HOME/bin

TE shell &R 11T Scala 217, & WA TR ETCEEAS, RS AP YETH % T A6
AR RSO, R AR 2], SR REAHE L E PATH LA 4K Scala /7, FLHE T
PATH ZEZ 5, Bl IEAEE B F AT Scala, SNIEEZEEF] Scala F)Z2E H 5% bin AT,

(5) PREASRHC B AR AL

TEAT AT A source
AR

/ete/profile, (I A&k A SCALA_HOME } PATH Wt & 3.4

[ root@ master ~ |#source /etc/profile

(6) Scala MK UE
TEM AT #scala, B/RKUA N Scala version 2. 10. 4,




[ root@ master local |#scala

F1= Scala EEANIT]

Welcome to Scala version 2. 10. 4 ( Java HotSpot(TM) Client VM, Java 1.8.0_65).

Type in expressions to have them evaluated.

Type :help for more information.

scala >

>

1E Scala &8 BT, WA— B FRIRSL, Scala MEFMMITEHL T 141 21010 1

R,

scala>1 +1

resO:Int =2

scala > 10 * 10
resl : Int = 100

scala >

Z I, Linux 355 T Scala I ZEEEFE L 5EM T .

Linux I35 T B Hadoop

1. EFTIE

(1) KM ki

TE Linux 3% T Hadoop M Z25BCEH, R
I/ Ry b A A R, AR IR B R R
FTREIC A XS 1 265 Y BR #, ff Hadoop 1442 %% fE
IAIFERT o AR = IR v, BRI B i A TE
B, RS IETT .

5 VMware Workstation Y Linux 5 UL,
WA 4 BSPEA Linux REE, 7E Linux )
Applications 3 HLf#] System Tools H1 %4 Terminal
TH, Wk 1-16 fFi7n, FTJF Terminal £,

F£ Terminal 2355 P A setup iy, M A
AGUE LIRS, WA 1-17 FroR

FTJF Linux WA EE BT A, 0] DLE B
KOG, TP HhE, %I 55 SRR BRI E,
K 1-18 fizs,

LZxRSERE

B Cent0s - VMware Workststion N 5
MR RRE MRV ERENNY RSO EE3H)
&f == =]

- | 2| B

42451 Lj} Cent0S

% Places System @)\K‘ .f

28 Accessories

% Graphics

@ Internet

) sound & Video

0) CD/DVD Creator
hadoop's Home

&) Disk Usage Analyzer

{ = Disk utility
[

(& File Browser
@ System Monitor
Terminal

1-16 Terminal T.E.

PEFE Firewall configuration, $RJ5+% Enter 8, WK 1-19 Frs,
WERFRI G A <+, FoRpakd, BERART SO EBUE M. OCHIBE K, H
B N, M9 " e, SRS Tab #E T OK #2041, # Enter #E6f&




Scala  EEEMSHARTHK

Terminal

File Edit View Search Terminal Help
[hadoop@sparke ~I$setupl] ()

K 1-17 setup e

9 Cort05 - Whare Worksoior T S o - R - T
TCHE) | WERE) | BV ERLY) BEM RENH) Y
= || ¢ | 0 e W D

f 5Ll ([ CentDs

«™ Applications Places System w =3 _-7 Ll Mon Oct 5, 19:30

Terminal
File Edit View Search Terminal Help

Choose a Tool

Firewall configuration
Keyboard configuration
Network configuration
System services

<Tab>/<Alt-Tab> between elements | Use <Enter> to edit a selection

K 1-18 Linux N EEHTH

Terminal
File Edit View Search Terminal Help
system-config-firewall

Firewall Configuratien

A firewall protects against unauthorized

network intrusions. Enabling a firewall blocks
all incoming connections. Disabling a firewall
allows all connections and is not recommended.

Firewall: |EEEAELIES

<Tab>/<Alt-Tab> between elements | <Space> selects | <F12> next screen

1-19 Firewall Fil &
B,
KM Linux BB5 K5 LAE , BEHHIE—F . 7F shell /R NHi A service iptables status, #
27~ iptables: Firewall is not running. UiBAR; k5 E 4 .
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[ root@ master hadoop | #cd ~
[ root@ master ~ ]#serviceiptables status

iptables : Firewall is not running.

[ root@ master ~ |# @

(2) FC# DNS HihEfighT

TE Hadoop i, FALZ B8 A P17 V5R]), FFECE DNS (Domain Name System ) R4
R hosts 34 fET

1) i PieTTY AR EE T H , 573 Linux TCFE P,

2) #iA#vi/ete/hosts, FTIT hosts X4

3) VifTIRmE, AT (i) Ml vi EASCARE AR, 18 vi ORI AR, 72300
B JE N 192. 168. 2. 100 Master, SRJSTE vi % Esc #, A wql, (RAITFRI,

4) HiA# cat /etc/hosts, A CAMENRAY hosts ST

[ root@ master local |# cat /etc/hosts

127.0.0.1  localhost localhost. localdomain localhost4 localhost4. localdomain4
=1 localhost localhost. localdomain localhost6 localhost6. localdomain6
192. 168. 2. 100 Master

[ root@ master local | #

(3) MO SSH # il o

Hadoop [ 1EFE 2 8] 38 14‘1§FH SSH 773X, SSH 77 sU Ak AR e B A %35, i 1 k7> Ha-
doop ZZEIS A B AR, X HLJGHC B SSH 5L LR B 45 5%

1) % A# ssh —keygen —t rsa g2, 2 H Y rsa Fn(dH RSA % Jr =042 il
B, MR Z AT AR & ssh rsa, A y BN 55 7 SCHRRD AT an 2R 2 my A i & i
ssh rsa, NIFRPEHER— EHI% Enter 8AfIARIT]

[ root@ master local |# ssh — keygen —t rsa
Generating public/private rsa key pair.
Enter file in which to save the key (/root/. ssh/id_rsa) .
/root/. ssh/id_rsa already exists.
Overwrite (y/n)?y
Enterpassphrase ( empty for no passphrase) :
Enter samepassphrase again;
Your identification has been saved in /root/. ssh/id_rsa.
Your public key has been saved in /root/. ssh/id_rsa. pub.
The key fingerprint is:
d0:b3:4c:e9:a5:a4:42:26:b5:26:2a:c0:fc:48 :47 :ad root@ master
The keysrandomart image is:

+——[ RSA2048] ————+

o |

‘0.. o. .
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[ root@ master local |#

2) HIA# cd /root/. ssh iy, (i H# 1s — 1 A AR SO

[ root@ master local |#cd /root/. ssh
[ root@ master . ssh |#ls -1
total 16

—tw-r——r——. 1 root root 393 Jan 5 05:57 authorized_keys
— W —————— . 1 root root 1675 Jan 24 01 :45 id_rsa
—rw-r——r——. 1 root root 393 Jan 24 01 .45 id_rsa. pub

—1tw-—-1r——1——. 1 100t Toot 1570 Jan 23 07 :27 known_hosts
[ root@ master . ssh | #

3) % A# cp id_rsa. pub authorized _keys fiy 24 BOAUE SCHF, WA Z A1 E A0 B 1 ssh

rsa, T2 T authorized_keys SCHF, Har A y IF8INEE 5 SO, SR Z Aii A A2 il author-
ized_keys SCF, HAELHIRNA],

[ root@ master . ssh |#cp id_rsa. pub authorized_keys
cp:overwrité authorized_key$ 7 y

[ root@ master . ssh | #

4) MHAEUE—T, HA# ssh Master, FJ LN HE S Linux 2258, Ui ssh S5 R E
LML E SE N

[ root@ master ~ |# ssh Master

Last login:Sun Jan 24 01:49:15 2016 from master
[ root@ master ~ |#

2. Hadoop &%

7€ Linux "2 R T B KA OCH] | DNS 5424 Bf#EdT . SSH Y S i 5t sk s TR, %
TR B R Hadoop FAZ22%%

Hadoop A 3 #2252, 0l e A Ph o AR, AR H A U2 Ha-
doop TEAHIIFENL 5175 P4kt Hadoop 7E— & THENL EE AR, 23]
i Hadoop 1R 7 M8 ; R XJEAE L G 1AM LA E Hadoop, K ATE VMware Workstation
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MERIAL L R 5 Linux MERIML, P DA B0 D53 40 7 20488 Hadoop

(1) Hadoop I T %%

#EA Hadoop HIEE1% N2k 01, %k hadoop —2. 6. 0. tar. gz fZ4AX (http ://mirrors. cnnic.
en/ apache/hadoop/ common/hadoop — 2. 6. 0/) , TER T I ¥ hadoop — 2. 6. 0. tar. gz FE4T T @
2, W 1-20 frw, FEHARAT 2] Windows A H 5k

<« C' [ mirrors.cnnic.cn/apache/hadoop/common/hadoop-2.6.0/
Apache Software Foundation Distribution Directory

The directories linked below contain current software releases from the Apache Software Foundation proj
site.

To find the right download for a particular project, you should start at the project’s owm webpage or c
bel o,

Please do not download from apache. org! If you are currently at apache. org and would like to browse, |

Projects

/apache/hadoop / common,hadoop-2. 6. 0/

File Name File Size Date

Parent directoryv/

hadoop—2. 6. O—sre. tar. gz 17523265 01-Dec-2014 07:52
hadoop=2. 6. 0-sre. tar. gz. mds 1116 01-Dec-2014 07:52
hadoop-2. 8. 0. tar. 2z 195257604 01-Dec—2014 07:52
hadoop=2. 6. 0. tar. gz. mds 958 01-Dec—2014 07:52

& 1-20 Hadoop F %% 7 i

(2) BESCHFAL L 2 UL

2% hadoop — 2. 6. 0. tar. gz %341 F] Windows A<M H 5%, {#i FH WinSCP Iﬁ:f??ﬁji L
hadoop — 2. 6. 0. tar. gz M Windows 1525 2 72 APl R 4 ; $TF WinSCP T H., #%E#
Linux JERIAL, 215/ usr/local/setup_tools H 5%,

] PieTTY #EfEiE#e T H., B 5%3| Linux R EML, A cd /ust/local/setup_tools ﬁﬁ
AEN setup_tools H 3%, HiiA s %, #F hadoop —2. 6. 0. tar. gz X RERCLER T i
RESIAL |

[ root@ master ~ ]#cd /ust/local/setup_tools

[ root@ master setup_tools ] #ls

hadoop -2. 6. 0 hadoop — 2. 6. 0. tar. gz jdk —8u65 - linux —i586. gz scala —2. 10. 4. tgz

spark — 1. 6. 0 — bin — hadoop2. 6. tgz  hadoop —2. 6. 0 — bin. tar. gz jdk1.7.0_79  scala —2.10.4
spark — 1. 6. 0 — bin — hadoop2. 6  spark — 1. 6. 0 — bin — hadoop2. 6. tgz

(3) M2
i A# tar — zxvf hadoop —2. 6. 0. tar. gz 7%, X hadoop —2. 6. 0. tar. gz HEATARESA

[ root@ master setup_tools | #tar — zxvf hadoop — 2. 6. 0. tar. gz

#t hadoop —2. 6. 0. tar. gz fi#/E 2] hadoop —2.6.0 HELIE, i/ Is fnS&H/ M/ H X T
hadoop —2. 6. 0. tar. gz 75 O M EC, #H# mv  hadoop —2.6.0 /ust/local A7 %44 ha-
doop =2. 6.0 H M 71 H 3%/ usr/local/setup_tools 5 il £]/usr/local H %H1,

[ root@ master setup_tools | #mv hadoop —2. 6. 0 /usr/local
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(4) B Hadoop Y4 JmyFRsAs

i N FR# vi ete/profile, FTTIF profile SXIF, AT (i) A AZEASUARK AR, 7E
profile SCUF IR J5 3 il HADOOP_HOME K A& PATH IRBRAE L, SRJGAE vi "% Esc
A v, BAEIRH:

export HADOOP_HOME = /usr/local/hadoop - 2. 6. 0
export PATH =. : $ PATH: $ JAVA_HOME/bin: $ HADOOP_HOME/bin: $ SCALA_HOME/bin

(5) HIEAs e B Ak
TEAT AT source  /ete/profile, fiNIA &K HADOOP_HOME K PATH B & (4
R,

[ root@ master setup_tools | #cd ~

[ root@ master ~ |#source /etc/profile

(6) hadoop — env. sh Fit. & SCHAE L

TEM 2475 A# cd /ust/local/hadoop —2. 6. 0/etc/hadoop, #A Hadoop WJHL & SCH: H 5%,
iy A& FR# vi hadoop — env. sh, FTJF hadoop —env. sh 3CH, B A 1(1) AT LAZEA SCAR S AR,
TE hadoop — env. sh XA, BEAI JAVA_HOME M ESAR AL E, SRIGHE vi HIE Esc B, HiA.
wq!, PRAFIFIRH,

[ root@ master hadoop ] #vihadoop — env. sh
export JAVA_HOME = /usr/local/jdk1. 8. 0_65

(7) core — site. xml #.U L & SCHHEER

TEAT 2 A THI A# cd /ust/local/hadoop —2. 6. 0/ete/hadoop, # A Hadoop BYHECE SCFH 5%,
i AN FR# vi core —site. xml, FTJH core — site. xml X, #A T (i) AT RAFEASCA S AR
1E core — site. xml SCHH, FCEAMSEL, SRIGTE vi PHE Esc 8, BiA .wq!, PRAFIFERE

< configuration >
< property >
< name > hadoop. tmp. dir </name >
< value > /usr/local/hadoop —2. 6. 0/tmp < /value >
< description > hadoop. tmp. dir < /description >
< /property >
< property >
< name > fs. defaultF'S < /name >
< value > hdfs://Master:9000 < /value >
< /property >
< property >
< name > hadoop. native. lib </name >
< value > false < /value >

< description > no use native hadoop libraries </description >
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< configuration >
< /property >

< /configuration >

(8) hdfs — site. xml Fit & L& @
TEM 2475 A# cd /ust/local/hadoop —2. 6. 0/etc/hadoop, #EA Hadoop WJHL & SCH H 5%,
i A# vi hdfs - site. xml, FJFF hdfs - site. xml X, Bl Hadoop 735 3 U 248 ( Hadoop Dis-
tributed File System, HDFS), A 1 (i) A LAZEASCARE AFEL, 7E hdfs - site. xml SCHFH,
MCEACSH, SARTE vi % Ese 8, HiA wq!, RAFIFIRHT, HDFS fRffis 0 —M 3 47
T U — R, AR i E o 3, X HEMAME I 1 S BAL, I E dfs. replication
AME A 1,

< configuration >
< property >
< name > dfs. replication < /name >
<value > 1 </value >
< /property >
< property >
< name > dfs. namenode. name. dir </name >
< value > /usr/local/hadoop - 2. 6. 0/tmp/dfs/name < /value >
< /property >
< property >
< name > dfs. datanode. data. dir < /name >
< value > /usr/local/hadoop - 2. 6. 0/tmp/dfs/data < /value >
< /property >

< /configuration >

(9) #%:0fk HDFS X R 5

Hadoop HYSCIF RS0 2 HDFS, 2 — WAl Z Fi s #E A7 SCHF RGems XAk, 4 cd /usr/
local/hadoop —2. 6. 0/bin 4 #E A Hadoop f4 bin H 3%, #RJ5%i A# hdfs namenode — format fiiy

AT R Gk Ak,

[ root@ master bin |#hdfs namenode - format

16/01/23 07 :24 .17 INFOnamenode. NameNode : STARTUP_MSG .

/s ok ok ok ok o ok ok ok ok ok ok ok ok kR ok ok ok ok ok ok ok K ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok R ok ok ok ok ok ok K R ok
STARTUP_MSG : StartingNameNode

STARTUP_MSG:  host = Master/192. 168. 2. 100

STARTUP_MSG:  args = [ —format ]

STARTUP_MSG: version =2.6.0

16/01/23 07. 24. 20 INFOnamenode. FSImage: Allocated new BlockPoolld: BP - 1576750063 -
192. 168. 2. 100 — 1453562660199
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16/01/23 07:24:20 INFO common. Storage: Storage directory /usr/local/hadoop — 2. 6. 0/tmp/dfs/

name has been successfully formatted.

16/01/23 07 .24 .20 INFOnamenode. NNStorageRetentionManager : Going to retain 1 images with txid
>=0

16/01/23 07 :24 ;20 INFO util. ExitUtil ; Exiting with status 0

16/01/23 07 :24 .20 INFOnamenode. NameNode : SHUTDOWN_MSG .

/e ok R o s ok o ok ok R R R o o ok o ok ok Rk R R R o ok ok ok ok ok R R R R o ok ok ok ok ok R R R o ok ok ok ok ok R R R Rk
SHUTDOWN_MSG : Shutting downNameNode at Master/192. 168. 2. 100

35 sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk skl

[ root@ master bin | #

(10) J33h Hadoop 240
i A# start — all. sh 74, J& 3 Hadoop FIFTA FHCHERE

[ root@ master bin | #start — all. sh
This script is Deprecated. Instead use start — dfs. sh and start — yarn. sh
16/01/23 07:32:23 WARN util. NativeCodeLoader; Unable to load native — hadoop library for your
platform. . . using builtin — java classes where applicable
Startingnamenodes on [ Master ]
Master ; startingnamenode, logging to /ust/local/hadoop —2. 6. 0/logs/hadoop — root — namenode — mas-
ter. out
localhost ; startingdatanode, logging to /usr/local/hadoop — 2. 6. 0/logs/hadoop — root — datanode — mas-
ter. out
Starting secondarynamenodes [ 0. 0. 0. 0]
0. 0. 0. 0 startingsecondarynamenode, logging to /usr/local/hadoop — 2. 6. 0/logs/hadoop — root — sec-
ondarynamenode — master. out
16/01/23 07 .32 .43 WARN util. NativeCodeLoader : Unable to load native — hadoop library for your
platform. . . using builtin — java classes where applicable
starting yarn daemons
startingresourcemanager, logging to /usr/local/hadoop — 2. 6. 0/logs/yarn — hadoop — resourcemanager
— master. out
localhost ; startingnodemanager, logging to /usr/local/hadoop — 2. 6. 0/logs/yarn — root — nodemanager —

master. out

HyA# jps 1%, A& Hadoop AHCHY 5 MRS 2 A ahie ok, #5 &N Ui Hadoop
Ja s,

[ root@ master bin | #jps
4515ResourceManager
4809 Jps

4234 DataNode
4602NodeManager
4122NameNode
4379SecondaryNameNode
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(11) LA Web /7= X#&F Hadoop R4

JA 3l Hadoop J& , 7£ Windows AXHBIT ML (192.168.2. 1) 4TI Web W Vi 2%, £
WS Th T A Hadoop A URL: hitp://192. 168. 2. 100 ;50070 #f o] LA # & Hadoop % 4% B HH 5
HA. @

Z I, Hadoop thor i e 2 5e L, WK 1-21 Fis,

€« > C [1192.168.2.100:50070/dfshealth.html#tab-overview

Snapshot  Startup Progress  Utilities

Overview Master:9000' (active)

Started: Sat Tan 23 0T:52:26 PST 2016

Version: 2.6.0, Tei4B6400echBd220fbat0debeddcBocBioe3ibbl
Compiled: 2014-11-15T21:107 by jenkins fron (detached from =340648)
Cluster ID: CID-al65d6eb-e1ee—ddat-bali-edSBoc0EEbT0

Block Pool ID: BP-157TA750063-192. 168, 2. 100-1453562660192

B 1-21 Lk Web JXA& & Hadoop

(12) &M Hadoop R4¢
i Fi# stop — all. sh #4> 5&H] Hadoop FIF A A CIERE

[ root@ master hadoop ] #stop — all. sh

This script is Deprecated. Instead use stop — dfs. sh and stop — yarn. sh
16/01/23 07:56 .54 WARN util. NativeCodeLoader ; Unable to load native — hadoop library for your
platform. . . using builtin — java classes where applicable

Stoppingnamenodes on [ Master ]

Master ; stoppingnamenode

localhost ; stoppingdatanode

Stopping secondarynamenodes [ 0. 0. 0.0 ]

0. 0. 0. 0; stoppingsecondarynamenode
16/01/23 07 .57 :15 WARN util. NativeCodeLoader : Unable to load native — hadoop library for your
platform. . . using builtin — java classes where applicable

stopping yarn daemons

stoppingresourcemanager

localhost ; stoppingnodemanager

noproxyserver to stop

[ root@ master hadoop | #

3. Hadoop MapReduce 755 55115241

TE Hadoop R4, fi /] Hadoop R4t H 47 B9 MapReduce T.H., X I %] Hadoop HDFS
ARG SCA ST IS T, RIGET it B T 20

(1) M Linux EAZSCHEE] HDFS SCHF R 5L

i A# cd /ust/local/hadoop — 2. 6.0 fi74, ¥EA Hadoop H3%, EHFEHZE TN ETA—I
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README. txt XA SO, ¥ README. txt SCHEE Ml diige i iREAs

[ root@ master ~ ]# cd /usr/local/hadoop —2. 6. 0

[ root@ master hadoop —2. 6. 0]# ls
bin etc file; include liblibexee LICENSE. txt logs NOTICE. txt README. txt sbin

share tmp
[ root@ master hadoop —2. 6. 0 ] #

i A# hadoop fs - put README. txt/7i4, ¥ UL Linux 1% README. txt SCFi o
hadoop fs - put % 3 Hadoop HDFS Y RFERE ET, SR Gt hadoop fs — ls/ i
SBE A LA,

[ root@ master hadoop — 2. 6. 0] #hadoop fs — put README. txt /
16/01/24 02.03:19 WARN util. NativeCodeloader : Unable to load native — hadoop library for your

platform. . . using builtin — java classes where applicable

[ root@ master hadoop — 2. 6. 0 ] #hadoop fs —1s /
16/01/24 02:03:38 WARN util. NativeCodeLoader; Unable to load native — hadoop library for your

platform. . . using builtin — java classes where applicable

Found 2 items

—-tw-r— —r— — 1 root supergroup 1366 2016 — 01 —24 02.:03 /README. txt
drwx —wx —wx  — To0t supergroup 02016 -01 —23 17.04 /tmp
[ root@ master hadoop —2. 6. 0] #

(2) i&17 MapReduce iRJi4: 11
Hi A# cd /ust/local/hadoop —2. 6. 0/share/hadoop/mapreduce 174>, # A Hadoop H 3%,
i A# hadoop jar hadoop — mapreduce — examples —2. 6. 0. jar wordcount/ README. txt/word-

countoutput fﬁ /7\ °

[ root@ master mapreduce |# cd /ust/local/hadoop —2. 6. 0/share/hadoop/mapreduce

[ root@ master mapreduce ] #hadoop jar hadoop — mapreduce — examples — 2. 6. 0. jar wordcount /RE-

ADME. ixt /wordcountoutput
1217 Hadoop TRMRSTH 1T, S5RU0T .

[ r0ot@ master mapreduce | #hadoop jar hadoop — mapreduce — examples — 2. 6. 0. jar wordcount /RE-

ADME. txt /wordcountoutput

16/01/24 02:15:06 INFO input. FileInputFormat ; Total input paths to process :1
16/01/24 02 .15 :06 INFOmapreduce. JobSubmitter : number of splits: 1
16/01/24 02 .15 .06 INFOmapreduce. JobSubmitter ; Submitting tokens for job:job_local966944383

_0001
16/01/24 02.:15:12 INFOmapreduce. Job: map 100% reduce 100%
16/01/24 02 .15 :12 INFOmapreduce. Job:Job job_local966944383 0001 completed successfully
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16/01/24 02 .15 .12 INFOmapreduce. Job : Counters :38

(3) #&F MapReduce 45114 i) SC1F @
i A# hadoop fs —ls /wordcountoutput f74>, 2 F ¥ th X IF,

root@ master mapreduce | #hadoop fs —ls /wordcountoutput

[ root@ preduce |#hadoop fs —ls /word p
16/01/24 02.:19:07 WARN util. NativeCodeLoader : Unable to load native — hadoop library for your
platform. . . using builtin — java classes where applicable

Found 2 items

—rw—r——r—— | root supergroup 02016 =01 —24 02 .15 /wordcountoutput/_SUCCESS
-rw-r—-r—-— 1 root supergroup 1306 2016 — 01 —24 02:15 /wordcountoutput/part — r
—00000

[ root@ master mapreduce | #

(4) #F MapReduce TRJHS1145
i A# hadoop fs —cat /wordcountoutput/part — r — 00000 74>, £, Hadoop HJ % —
BTRFE LM

[ root@ master mapreduce | #hadoop fs —cat /wordcountoutput/part — r — 00000
16/01/24 02:19:52 WARN util. NativeCodeLoader; Unable to load native — hadoop library for your
platform. . . using builtin — java classes where applicable

(BIS), 1

(ECCN) 1

(TSu) 1

(see 1

5D002. C. 1, 1

740.13) 1

< http ://www. wassenaar. org/ > 1

Administration 1

Apache 1

Linux 318 TH Spark Z& 58 &

#£ Hadoop F425&Aih I T Spark RGN LR, BALIRIT .

(1) Spark i F %

PEA Spark 1R # BT TAT, F %K spark — 1.6.0 — bin — hadoop2. 6. tgz WX A< (http://
www. apache. org/dyn/ closer. lua/spark/spark — 1. 6. 0/spark — 1. 6. 0 — bin — hadoop2. 6. tgz) , &
123 Windows Z<Hh H 5%

(2) RSP E = EAL




Scala EEEMSFARE

i F WinSCP SCHA% 4 T 2 spark — 1. 6. 0 — bin — hadoop2. 6. tgz \ARHL Windows R G5
KR BRHLARS L 4THF WinSCP T H., # 3% Linux BIIVL, B SCIFE i 2/ ust/local/ set-
up_tools H3E T,

ffiH PieTTY A% T H, %3 Linux mBRELIHL, HiA cd /usr/local/setup_tools 7y
A HEAN setup_tools H 3, HiA ls s, A spark — 1. 6. 0 — bin — hadoop2. 6. tgz SC{F /&7 E
L AR RIS RS L

[ root@ master setup_tools ] #ls

hadoop - 1. 2. 1 hadoop —2. 6. 0. tar. gz jdk —8u65 - linux - 1586. gz scala —2. 10. 4. tgz
spark — 1. 6. 0 — bin — hadoop2. 6. tgz hadoop —1.2. 1 — bin. tar. gz jdkl1.7.0_79
scala — 2. 10. 4 spatk — 1. 6.0 — bin — hadoop2.6  spark — 1.6.0 — bin — ha-
doop2. 6. tgz

(3) fifpIEIF 25
By A# tar —zxvf  spark — 1. 6. 0 — bin — hadoop2. 6. tgz iy & A TR

[ root@ master setup_tools | #tar — zxvf spark — 1. 6. 0 — bin — hadoop2. 6. tgz

# spark — 1. 6. 0 — bin — hadoop2. 6. tgz fift & %] spark — 1. 6. 0 — bin — hadoop2. 6 H % LLJF,
i 1s fr4 & F spark — 1. 6. 0 — bin — hadoop2. 6. tgz J& 15 L4 K 5E AL, i FH# mv  spark —
1. 6. 0 — bin — hadoop2. 6/ust/local fir2> spark — 1. 6. 0 — bin — hadoop2. 6 H 5 A/ usr/local/ set-
up_tools HF# 2% /ust/local HFH,

[ root@ master setup_tools |#mv  spark — 1. 6. 0 — bin — hadoop2. 6 /urs/local

(4) BC'¥ Spark f4 IRk Ar &

HIA# vi /ete/profile fi4>, FTIF profile SCHF, HiA 1(i) T LAtk A SCAH AR, 7E pro-
file SCPFHE AN SPARK_HOME M%}EAI PATH HYBREE S &E, SRIGTE vi % Esc 8, HiA:wql,
RAFIFIR

export SPARK_HOME = /usr/local/spark — 1. 6. 0 — bin — hadoop2. 6

export
PATH=. : $ PATH: $ JAVA_HOME/bin; $ HADOOP_HOME/bin: $ SCALA_HOME/bin: $
SPARK_HOME/bin

(5) HoEArgfic &A%
TEMT AT HHI A source  /ete/profile T4, fHRIAE M A SPARK_HOME J PATH Bl &

SCPEARK

[ root@ master spark — 1. 6. 0 — bin — hadoop2. 6 | #cd ~

[ root@ master ~ ]#source /etc/profile

(6) spark —env. sh Bt & L& R
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i A# cd /usr/local/spark — 1. 6. 0 — bin — hadoop2. 6/ conf e, B Spark HYBCE H 5%,

i A#mv spark — env. sh. template spark — env. sh 74>, # spark — env. sh. template F 4 3C
{4 HE 2 Ay spark — env. sh,

WAL FR# vi spark — env. sh, FTFF spark — env. sh SCH, AT (i) T RA#E A SCARHG A @
B, 7E spark —env. sh SCHH, BCEACSEL, SRIGHE vi i Esc 8, fiA wql, TRAFIT
B,

export SCALA_HOME = /ust/local/scala - 2. 10. 4

export JAVA_HOME = /usr/local/jdkl. 8. 0_65

export SPARK_MASTER_IP =192. 168. 2. 100

export SPARK_WORKER_MEMORY =512m

export HADOOP_CONF_DIR = /usr/local/hadoop - 2. 6. 0/ etc/hadoop

(7) &F slaves L&
i A# vi slaves T2, B slaves XX REGE LA localhost 7 5,

# A Spark Worker will be started on each of the machines listed below.

localhost

(8) Ji 3l Hadoop T MRk 55 HEREEETT
(K24 Hadoop #1 Spark #A start — all. sh $UA7 3014, B SEiHE A Hadoop B9 bin H3g, A3l
Hadoop SR
1) %iA# cd /usr/local/hadoop — 2. 6. 0/sbin,
2) Hii A# start —all. sh,
3) i A#jps, MEATAILLE H Hadoop £ 5 A~iE#RE,

[ root@ master shin |# start — all. sh

This script is Deprecated. Instead use start — dfs. sh and start — yarn. sh
16/01/23 16.57:02 WARN util. NativeCodeLoader : Unable to load native — hadoop library for your
platform. . . using builtin — java classes where applicable

Startingnamenodes on [ Master ]
Master ; startingnamenode, logging to /usr/local/hadoop — 2. 6. 0/logs/hadoop — root — namenode —
master. out
localhost ; startingdatanode, logging to /usr/local/hadoop — 2. 6. 0/logs/hadoop — root — datanode —
master. out

Starting secondarynamenodes [ 0. 0. 0. 0 ]
0. 0. 0. 0 ; startingsecondarynamenode , logging to /usr/local/hadoop — 2. 6. 0/logs/hadoop — root —
secondarynamenode — master. out
16/01/23 16:57:29 WARN util. NativeCodeLoader; Unable to load native — hadoop library for your
platform. . . using builtin — java classes where applicable

starting yarn daemons
startingresourcemanager, logging to /usr/local/hadoop — 2. 6. 0/logs/yarn — root — resourcemanager

— master. out
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localhost ; startingnodemanager, logging to /usr/local/hadoop —2. 6. 0/logs/yarn — root — nodemanager —

master. out

[ root@ master sbin ] #jps
7553 NodeManager

7153 DataNode

7462 ResourceManager
7320SecondaryNameNode
7066 NameNode

7823 Jps

[ root@ master shin | #

(9) I=55)] Spark R

A Spark SERE shin H 3,

1) % A#cd /ust/local/spark — 1. 6. 0 — bin — hadoop2. 6/sbin

2) i A# start — all. sh,

BEA Spark ERFCL 28R 2), @il JPS AR AR, TLIFA 2I7E Hadoop Y 5 i Y JE Al
I+, Spark i£17 worker Fll master Pi/~ERE, 40°F .

[ root@ master sbin |# start — all. sh
starting org. apache. spark. deploy. master. Master, logging to /usr/local/spark — 1. 6. 0 — bin — ha-
doop2. 6/logs/spark — root — org. apache. spark. deploy. master. Master — 1 — master. out
localhost ; starting org. apache. spark. deploy. worker. Worker, logging to /usr/local/spark — 1. 6.0
— bin — hadoop2. 6/logs/spark — root — org. apache. spark. deploy. worker. Worker — 1 — master. out

[ root@ master sbin | #jps

7553 NodeManager

7153 DataNode

7971 Jps

7845 Master

7462 ResourceManager

7320SecondaryNameNode

7898 Worker

7066NameNode

[ root@ master shin | #

(10) B 3h spark — shell
B A\# spark — shell #74>, 33l spark shell X L7~ Spark BZASA version 1.6.0, &l 1-22

B

MEIHR AT LIES], 7F spark shell FREEH I 72K Scala $&7R4F, K8 Spark JEA &
W5 J& Scala, PRI Spark 5 Scala ] LL5E 4, 7E Scala LHAMAITHR, WA—MTHE
FihF, Scala WERMHLITIA N T 1 +2 M resO # 0.5 (944




[root@master ~]
16/01/23 17:17:

F1= Scala EEAINI]

# spark-shell
20 WARN util.NativeCodeLoader:

builtin-java classes where applicable

16/01/23 17:17:
16/01/23 17:17:
16/01/23 17:17:

rs with view permissions:

16/01/23 17:
16/01/23 17:
16/01/23 17:
16/01/23 17:
Welcome to

17:
17:
17:
17:

/I

/

/_/

NN N _ T T 7
;NS I T NN

20 INFO spark.SecurityManager:
20 INFO spark.SecurityManager: Changing modify acls to: root
20 INFO spark.SecurityManager: SecurityManager:
Set(root) ; users with modify permissions:
21 INFO spark.HttpsServer: sStarting HTTP Server

21 INFO server.Server: Jjetty-8.y.z-SNAPSHOT

21 INFO server.AbstractConnector:
21 INFO util.Utils:

Changing view acls to: root

/7

version 1.6.0

Using Scala version 2.10.5 (Java HotSpot(TM) Client VM, Java 1.8.0_65)
Type in expressions to have them evaluated.

Type :help for
16/01/23 17:17:
16/01/23 17:17:
16/01/23 17:17:

more information.

34 INFO spark.SparkContext: Running Spark version 1.6.0

34 INFO spark.SecurityManager: Changing view acls to: root
34 INFO spark.SecurityManager: Changing modify acls to: root

Bl 1-22  JA3) spark - shell

scala >1 +2

resO:Int =3

scala >resO *0.5
resl ;: Double =1. 5

scala >

1E Scala /R HRETA exit a2, BEIR[IEH spark shell W

(11) LI Web JyzU#&F Spark
VMware Workstation [ Linux HEFIALAY Spark J& shie K LA, #E Windows A #1841
ATHF Web JIYERS, 7E3 YT &% th % A Spark 9 URL: http://192. 168. 2. 100
8080/, WAl LAY & Spark ZRGEHIAHEASH. .

I, Spark RGLEETRGER, Spark LRI, WK 1-23 FiR,

(192.168.2.1)

€« C [1192168

2.100:8080

Spqrﬁf 1s0 Spark Master at spark://192.168.2.100:7077

URL: spark://192 168 2 100:7077

REST URL: spark://192.1
Alive Workers: 1

68.2.100:6066 (cluster mode)

Cores in use: 1 Total, 0 Used
Memory in use: 512.0 MB Total, 0.0 B Used

Applications: 0 Running.

0 Completed

Drivers: 0 Running, 0 Completed

Status: ALIVE

Workers

Worker Id

worker-20160123165912-192.168.2.100-

Address State

192.168.2.100:52543 ALIVE

Running Applications

Application ID

Name Cores Memory per Node Submitted Time

Completed Applications

Application ID

(12) KK
A Spark

Name Cores Memory per Node Submitted Time

E 1-23 Spark Web B

Spark Jiie55 2
A H M bin H3%,

Unable to load native-hadoop library for your platform...

Started SocketConnector£0.0.0.0:34446
Successfully started service 'HTTP class server' on port 34446.

using

authentication disabled; ui acls disabled; use
Set (root)

>

Cores Memory

1(0 Used) 512.0 MB (0.0 B Used)

User State Duration

User State Duration
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1) % A#cd /ust/local/spark — 1. 6. 0 — bin — hadoop2. 6/sbin
2) ki A# stop — all. sh,
M) Spark AR 55 PERE

[ root@ master sbin |#cd /usr/local/spark — 1. 6. 0 — bin — hadoop2. 6/sbin
[ root@ master shin | # stop — all. sh

localhost ; stopping org. apache. spark. deploy. worker. Worker

stopping org. apache. spark. deploy. master. Master

Scala 7+ A& INEFE # 0 HelloWorld 3E i

Scala E A X TEHMZIE )

1. Scala IDE for Eclipse %%

Scala IDE J& Scala 2T & T.H., 7F Eclipse JF & £ WIREE 42 %% Scala AU/, EEI)
AefldE . [Al—A00H iR A e Scala/Java U5 Scala ffEas X FFRE &R ER, B A
e, toicsse, WA, B RIS

1) %35 Scala IDE BB M (http://scala —ide. org/) , H.ii T % download IDE, Uk 1-24
Bz

scala-ide.arg

FOR

Version 4.3.0 % Scalaine
Scala IDE

New and Noteworthy in 3.0
Overview

Features Twitter

i Bartle java | gupport for Mixed ScalalJava Projects b e
@ Bottie Tweets by @ScalalDE
5 Container, Support for mixad ScalalJava projects and any combination of ScalalJava project

K 1-24 Scala IDE BYE K

WRIE LN E R G RA, BEHE AR Scala IDE JRAS, 64 {7 FI4AE R Gk £ Win-
dows 64 bit fiAS, 32 1 FYFRVE RS0 #E Windows 32 bit ) Scala IDE, Ay Windows 32 bit, ¥
scala —SDK —4. 1. 0 — vfinal —2. 11 —win32. win32. x86. zip f£47 %] Windows A<M H 5%, a0l 1-25
FIi7R
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[4 scala-ide.org/download/sdk.html

4.3.0 Release

This release is available for Scala 2. 11 (with support for Scala 2.10 projects in the same workspace) and is based on Eclipse 4.4
(Luna). See Release Motes and the Changelog for a detailed list of changes

For Scala 2.11.7

Download IDE Windows - 64 bit

Windows Mac Linux
Windows 64 bit Mac OS X Cocoa 64 bit Linux GTK 64 bit
Windows 32 bit Mac OS X Cocoa 32 bit Linux GTK 32 bit

Requirements
+ JDK 6, JOK 7 or JDK 8

Get Started

Get started by watching the videos or reading the docs and tutorials
Fl1-25 R

2) fi#tE4A scala — SDK —4. 1. 0 — vfinal —2. 11 — win32. win32. x86. zip #| Windows )74
Hat, Tomi@ss, HAEXNS eclipse. exe, BRI A2 47 Scala IDE FF & £, K 1-26
FioR

Select a workspace

Scala IDE stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

VN TR Gi\s cala\\scala_workspace] - Browse...

[[]Use this as the default and do not ask again

[ o« ][ cancel

El 1-26 Scala IDE Z¢3% 51

P4 Scala IDE [ T2 ], Scala IDE F640 2 J5 G 937 1 (37 76 T 25 i 9 30 1 e
i, SRIGHUEA Scala IDE B9 E 54, B Scala IDE A TAEG % M. Scala IDE B TAE G £
SRERE . TEES B B TR WE A BRI | R R A
PEIZHRE, P 1-27 Fs

TE Scala BYFF %, ] LI Scala IDE 1E°~ Scala B8R & T H.

2. IntelliJ IDEA

5k IDEA B M, FTHF http://www. jetbrains. com/idea/ %, ¥ download #£47 IDEA
AN, IDEA 250 Intelli) IDEA, J2 Java i 5 T A RYSE AL, HARRAMIT ., UH
Hh#n . M, J2EE 3ZFF, Ant, JUnit, CVS #4 RS H A 57 w9 DI6E, HF Maven |
Gradle F1 STS, SR Git, SVN., Mercurial 25, W& 1-28 Fin,

< 29
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H Scala - Seala IDE
File

Edit Source Refa

" [EEREER"
Refactorm NavigatemSearchm Brojectm Scalaw RumWindowm Help
CrHpe@=0E %% WA OG- &

HrElrts G~

{2 Package Ex.. 32| = O

Quick access | 5 | [@FScla) &' ave 45 Debug
=g =

EE

» [ ScalalnAction

Oz
o=

% Problems 4= Tasks B Console 2
Ne consales to display at this time.

HME-S~-=08

Building workspace

193M of 447 [T

[ 1-27 Scala IDE i TA/EZS 4]

! [ www jetbrains.com/idea/

ALLTOOLS  IDEs NET 8 VISUALSTUDIO  TEAMTOOLS  STORE  SUPPORT

IntelliJ IDEA

WE ARE JETBRAINS

& 1-28

IDEA 5B M

HelloWorld % 72 52 i

A/NA5iE L HelloWorld A5, — 2205 | S A fihid Scala HiFE I & M2 HE ST Scala
IDE [OFF K FFEE, 7€ Scala IDE 34— Scala WAL AIFF K, BRAAE Console HUIEH1HT
Epfa sl —4715%]) “Hello Scalal!! A new World! 11”7,

(1) A H ScalalnAction

JA 3l Scala IDE, #EFE—A~TAEZS ], HEA Scala IDE (& BUTH ,
P SERAR Y File 2R BEFE new—Scala Project fi7%>, # i New Scala Project X} i

30 >
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HE, & 1-29 Fim.
o 2L . aaaaeci <

Create a Scala project s
Create a Java project in the workspace or in an external location.

Project name: ScalalnAction

Use default location

Location:|G:\sca|a\sca|a_worl-cspace\ScalalnAction | | Browse... |
JRE
(@ Use an execution environment JRE: |Ja\raSE-1.? v|
Use a project spedific JRE: |jd|-c1.?.0_13 v|
Use default JRE (currently jdk1.7.0_13") Configure JREs...

Project layout
Use project folder as root for sources and class files

@ Create separate folders for sources and class files Configure default...

Working sets

Add project to working sets

Working sets: v| | Select...

(D The wizard will automatically canfigure the JRE and the project layout based on
the existing source.

@ [ <Back || Next> |[ Fnish |[ cancel

B 1-29 HEmA

TE Project Name SCASHE HP iy A Scala T H 24 FK ScalalnAction, At F 2R 48 BRI A BET
s Next %4, BN, ¥ Finish %41, SERIH ScalalnAction BB, BLES7E
T H B RS, RIT ScalalnAction 55, RHRUCERTIH A9 H 454, Wk 1-30 Fis,

(2) BI#E#AL com. dt. scala. hello

1E sre i BUbR 47 B, ¥EHF New — Package fiv 2, £ Name 3 A HE H1 fij A
com. dt. scala. hello 144, B; Finish %41 5¢ ARE, WK 1-31 FrR, FrEmsem s,
Fl1-32 PR

(3) f## HelloScala. Scala SC1F

com. dt. scala. hello f0 7 5E G, 7F com. dt. scala. hello 3 I By bR A B, Hrat—4
Scala Object X, 3 H—> New File Wizard X iGHE, 7E Name SCARHEHH A com. dt. scala.
hello. HelloScala, it Finish #4H5¢ idd, anlel 1-33 s,

TEGHAET T 28T LI 2 Scala IDE H 3L UAGIRACHS , W01 1-34 F7R

(4) %5 Scala 71 & Hello world 2f5—47{C%

E X Scala A H PREY def main ( args: Array[ String] ) { | , SRIGTE main PREUIA i A6 —4T
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-t ——

File Edit Source Refactor Refactor Navigate Search Project Scala Run Window Help

O-lee@=E0Ea% WH-Q Q- @~
e Quick Access J 11 |aJ Java 35 Debug
[£ Package Explorer Eﬁﬂ & vE = =g @&
4 22 ScalalnAction o=
b src

4 =), Scala Library container [ 2117 ]
© fm org.scala-lang.scala-library_2.11.7.420150622-112736-14
I fW org.scala-lang.scala-reflect_2.11.7.v20150622-112736-1f
b fm org.scala-lang.scala-actors_2.11.7.v20150622-112736-1f
4 m, JRE System Library [JavaSE 1.7]
b f® resourcesjar - C\Program Files\Java\jdk1.7.0_13\jre\lib
b fm rtjar - C\Program Files\Javayjdk1.7.0_13jre\lib
b fm jssejar - C:\Program Files\Java\jdk1.7.0_13\jre\lib
b fW joejar - C\Program Files\Java\jdk1.7.0_13\jre\lib
b fm charsetsjar - C:\Program Files\Javayjdk1.7.0_13yjre\lib
b gm jfrjar - C\Program Files\Java\jdk1.7.0_13\jre\lib
access-bridgejar - C:\Program Files\Java\jdk1.7.0_13\jn
dnsnsjar - C:\Program Files\Java\jdk1.7.0_13\jret/ib\ext
jaccess.jar - C:\Program Files\Java\jdk1.7.0_13\jre\lib\ex “E--
localedata,jar - Ci\Program Files\Javajdk1,7,0_13\jre\li.. No consoles to display at this time,

E [#0 Proble.. £ Tasks B Console 22 = B
3

P

[ sunecjar - C\Program Files\JavaljdkL.7.0_13\jre\lib\ext

3

P

3

3

sunjce_provider.jar - C:\Program Files\Java\jdk1.7.0_13\
sunmscapijar - C\Program Files\Javaljdk1.7.0_13\jre\/ik
sunpkeslljar - C:\Program Files\Javaljdk1.7.0_13\jre\lik
zipfsjar - C\Program Files\Java\jdk1.7.0_13\jre\lib\ext
scalaFiletxt
<[ . ] [3

! 87M of 447M In]

I Building workspace

&l 1-30 ScalalnAction 7 /5 71 [}

[®7 New Java Package m IE@B

Java Package
Create a new Java package.

Creates folders corresponding to packages.

| Source folder: ScalalnAction/src Browse...

MName: com.dt.Scala.hel|0|

Create package-info.java

@ [ Fnish || cancel |

B 1-31  #Hrad

Scala JEfCHS println( " Hello Scala!!! A new World!!1"), ikl 1-35 iR,

SR G TESCAAE H B AR A 8, BEHF Run as—Scala Application fi7 4>, 877
FE. i 1-36 Firk,

HelloScala %



Q@ @@ e ¢ o - - . -+ e 0c 0000 @@

@0 ¢ s . . . s 0000@@®@C¢

File Edit Source Refactor Refactor Mavigate Search Project Scala Run Window Help

SD-rEHoec@ElE %% RHErO-Q- &
b~ & 50 O~ o v Quick Access J 14 |aJJava 45 Debug |
[£ Package Explorer EX] B vE @ =g &
4 (2 ScalalnAction - o=
4|8 src|

- B} com.dtscala.hello
4 =) Scala Library container [ 211.7]
I (@ org.scala-lang.scala-library_2.11.7.420150622-11273¢
I org.scala-lang.scala-reflect 2.11.7.420150622-112736
I £ org.scala-lang.scala-actors_2.11.7.420150622-112736
4 =4 JRE System Library [JavaSE-1.7)
| I @@ resourcesjar - C:\Program Files\Java\jdk1.7.0_13\jre)
| b @8 rtjar - C\Program Files\Java\jdk1.7.0_13\jre\lib
b f@ jssejar - C\Program Files\Java\jdk1.7.0_13\jre\lib
b 8 jeejar - C\Program Files\Javayjdk1.7.0_ 13\jre\lib
b @i charsetsjar - C:\Program Files\Java\jdk1.7.0_13\jre\li
b @@ jfrjar - C:\Program Files\Java\jdk1.7.0_13\jre\lib
3 access-bridge jar - C\Program Files\Java\jdk1.7.0 17
3 dnsns.jar - C:\Program Files\Java\jdk1.7.0_13\jre\liby “E--
I jaccess,jar - C:\Program Files\Java\jdk1.7.0_13\jre\lib No consales to display at this time.
I localedata.jar - C:\Program Files\Java\jdk1.7.0_13\jre|
3 sunecjar - C:\Program Files\Java\jdk1.7.0_13\jre\liby
>
I
3
P>

|8 Proble.. ¥ Tasks B Console 82 = B

sunjce_providerjar - C\Program Files\Java\jdk1.7.0_]

sunmscapijar - C\Program Files\Java\jdk1.7.0_13\jre|
sunpkes1ljar - C:\Program Files\Javaljdk1.7.0_13\jre —
zipfs,jar - Ci\Program Files\Java\jdk1.7.0_13\jre\lib\e: .
< 1 ] [3

| src - ScalalnAction 221M $f 4a0m |

| Building workspace: (99%) = &

I 1-32  f°7 R DA
[87 New File Wizard E@E‘

Create New File —

Kind: |@Sca|a Object vl

Source Folder: |[Sca\alnhcﬂonfsrc I

Name: com.dtscala.hello.HelloScalal

@ [ Fnsh | concel

F1-33  gradsct

THAE Console ¥ | 7~ Scala 1584745 9. Hello Scala!!! A new World! 11, D5 B F2
BATI, W 1-37 B,

(5) %4 main A RS AIBITSHL

TESCARGREHE TP I ]/ /1 BEATRE println (" Hello Scalall!l A new World!11") JERs,
Hahn— for #EFRE ] for (arg < — args) println (arg) , FHfE A main PRESE) E K IEH
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-ﬂScaWa - Scala]nAciion[sr@Taasca a,fﬁe lo/HelloScalascala - Scala IDE _ [G=NECTE X )

FlemEditmRefactormNavigatemsSaarchm ProjectmScalam R Wind cwmHelp
C-rioe@=E%% WA O-Q- &
ErfetmarD - Quick Access || [ | [@F Scala | & Java 45 Debug

[ Package Explorer 2 & ¥ = 8  [§ HelloScalascala 2 =R

4 (% ScalalnAction ~ PEr @y B O > & <init-0: comdtsc o5
4 (B src package com.dt.scala.hello -
4 @ com.dtscalahelo
b [8) HelloScala.scala
4 =) Scala Library container [ 211.7 ]
b G org.scala-lang.scala-library_2.11.7.420150622-11273€]
b @ org.scala-lang.scala-reflect_2.11.7.v20150622-112736|
b (w org.scala-lang.scala-actors_2.11.7.420150622-112736
4 @) IRE System Library [JavaSE-1.7]
b @8 resourcesjar - C:\Program Files\Java\jdk1.7.0 13\jre)
b (@ rtjar - C:\Program Files\Java\jdk1.7.0_13\jre\lib
| b g jssejar - C\Program Files\Java\jdk1.7.0_13\jre\lib
b @@ jeejar - C\Program Files\Java\jdk1.7.0_13\jre\lib ‘| v
b (@ charsetsjar - C:\Program Files\Java\jdk1.7.0_13\jre\li
b g jfrjar - C:\Program Files\Java\jdk1.7.0_13\jre\lib
access-bridgejar - C:\Program Files\Java\jdk1.7.0 17 #E-E
g dnsns.jar - C:\Program Files\Java\jdk1.7.0_13\jre\lib\| No consoles to display at this time.
accessjar - C:\Program Files\Java\jdk1.7.0_13\jre\lib
localedatajar - C:\Program Files\Java\jdk1.7.0_13\jre|
unec.jar - C\Program Files\Java\jdk1.7.0_13\jre\lib\y
sunjce_provider jar - CA\Program Files\Java\jdicl.7.0_
sunmscapijar - C\Program Fles\Javaljdkl1.7.0 13\jre
sunpkeslljar - C\Program Files\Javaljdk1.7.0_13\jre .
1 — ] ’

| Writable | smartInsert | 4:3 220M bf4aoM |
=]

Kl 1-34 bR i
i Scala - ScalalnAction/src/com/d: /scalajhello/HelloScala.scala - Scala IDE_'-EIﬂg'

File Edit Refactor Navigate Search Project Scala Run Window Help

TOthECt HelloScala {

}

m

[ proble.. ¥ Tasks B Console 88 = O

3
3
3
3
3
3
3
3

i~ & Ea® WO Q @
,.{}I vl vts v Quick Access | [ | [EF Scala | &' Java %# Debug
18 Package Explorer 52 = 8 | B *HelloScalascals 5| =g |=®
& ¥ | »E» @ercr 5 comdiscalahello b @ HelloScala b & main | &%
4 (25 ScalalnAction -+ package com.dt.scala.hello =
4 (# src I

“object Hellascala {
def mainfargs: Array[string])k
println(“Hello Scala!!!A new World!!!™)

[ 4 f com.dtscalahello
1+ [8] HelloScalascala
4 m) Scala Library container [ 211.7 ]
b Gm org.scala-lang.scala-library_2.
b (9 org.scala-lang.scala-reflect_2,

b (@ org.scala-lang.scala-actors_2.
4 ) JRE System Library [JavaSE-1.7]

b (9 resourcesjar - C:\Program Fil
| b &8 rtjar - C\Program Files\Java)|
b &8 jssejar - C\Program Files\Jav [ v
b (9 jeejar - C\Program Files\Javz|
| b 8 charsetsjar - C:\Program File:
i b & jfrjar - C\Program Files\Java'
3 access-bridge jar - Ci\Progral

m

[2] Problems £ Tasks B Consale 2 B~y =0

No consoles to display at this time.

dnsns jar - C:\Program Files\)
jaccessjar - C:\Program Files)|

& localedata jar - C:AProgram FilJ
@ sunecjar - C:\Program Files\)
sunjce_providerjar - C:\Progr
& sunmseapijar - CAProgram Fi+

L >
| Writable | Smart Insert | 4:32 135q ofsaom |

B 1-35 ZwiEftng
i, AR —UGRTTENE — 17350, HEREEIHESHR,

% arg A%
1F Scala IDE £ JF KM | T 825 main A pREUE AS BT, 0] DITE SCARHE F B
BUPR A8, %4 Run as—Run Configurations 54>, UK 1-38 iR,
3 Run Configurations [ e B X IEHE, 7€ Arguments BET R H 2 ¥ 240 Program argu-
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ments F1| FRHEH 5T ASE5FE, U Scala Spark Hadoop Java, UK 1-39 ffR,
[ seals - scalanaction/er

File Edit Refactor Navigate Search Project Scala Run Window Help

TR s e e

X

Open Call Hierarchy
Show in Breadcrumb
Quick Outline

Open With

Show In

Cut

Copy

Copy Qualified Name

Paste

Quick Fix
Source
Refactor
Local History
References
Declarations.
Show Type
Open Implicit
Debug As
Run As

Ctrl+Alt+H |
Alt+Shift+B
Ctrl+O

»

Alt+Shift+W »

Cel+X |
Ctrl+C

Ctrl+V

Alt+Shift+5 »
»
»

»

3

Ctrl+Shift+Q
Alt+F3

0 - EH @&
B~y

Ea®

WA 0 Q-

Quick Access J

=

[# Package Explorer 3

o]

4 5 ScalalnAction
4 src

4 i comdtscalahello
b [§] HelloScala.scala

4 mi), Scala Library container [ 2117 ]

b &3 org.scala-lang.scala-library_2,
b &3 org.scala-lang.scala-reflect 2.

b &3 org.scala-lang.scala-actors_2.

4 =), JRE System Library [JavaSE-1.7]
b {8 resourcesjar - C:\Program Fil o

b @8 rtjer - C\Program Files\Java),
b (8 jssejar - C:\Program Files\Jay
b &8 jeejar - C:\Program Files\Jave
b (4 charsetsjar - C:\Program File
b &8 jfrjar - C:\Program Files\Javal
I i access-bridgejar - C\Progral
dnsns.jar - C:\Program Files\)

jaccessjar - Ci\Program Files)

B Helloscalascala 5 | =n

5 | (@ scala | &’ Java %5 Debug

» 5 b @@orc b [ comdtscalahelo b © HelloScala » & main
package com.dt.scala.hello i

S object Helloscala {

def main(args: Array[string])f
println(“Hello Scalal!!!A new World!!!")

Z] 3

[#0 Problems £ Tasks B Console &2 = 8

E X% EGEEE a0~

<terminated » HelloScala$ [Scala Application] C\Program Files\Java\jdk1.3

localedatagar - C:A\Program Fi
sunecjar - C:\Program Files\)

sunjce_provider.jar - C:\Progr

sunmscapijar - CA\Program Fi =

Validate
Team

Compare With

Kl1-36 #EH Run as

Q=T

v

Hello Scala!!!A new World!!! -

< v

| writable | Smart Insert | 4:32

314M of 44$M o

e

Run As
Validate

Team

Create, and run

3

K 1-38

[# 1-37 Scala iB4T45 5%

E

1 Scala Application

Alt+5Shift+X, S

Run Configurations...

I3 Fum Confguratons "N W e

# main A I BRBUE A S B

)

CExX B3~

Name: HelloScala$

type filter text

FunctionOps$ (1) -
FunctionOps$ (2)
FunctionOps$ (3)
HelloOOPS

HelloScala$
higher_order_functions$
List_Interal$
ListBuffer_ListArray_Queue
ObjecOps$

OOPInScalat
OverrideOperations$
PartialAppliedFuntion$
SAMS

ScalaBasics$

Test$

TupleOps$

UseTraith

\la Interpreter
=

Filter matched 36 of 37 items

@ Main [69= Arguments =i JRE‘] N Classpath] By Source} = Erwironment‘] i=] Commorq

Pragram arguments:

Scala Spark Hadoop Javal

VM arguments:

Working directory:

@ Default:

‘${workspaca_\oc:S:aIa]nAction) ‘

@) Other: ‘

Workspace... | [ File System... | | Variables.. |

@

El1-39 fEASH
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# Scala Spark Hadoop Java FAFHVE RN SEUL A main 865X, it Run #4LETT

e, for IEAEERE LA main FIZSHL,

HelloScala 2
SRIGTE Console ¥ FTEN, FRFEFTE5 R ANE 1-40 P,

';3 Scala - ScalalnAction/sre/com/dt/scalafhello/HelloS<ala scala - Scala [D“E‘ﬂg
e — Y

File Edit Refactor Mavigate Search Project Scala Run Window Help
Or-ioeE=0E%a® WETQrGLr @~
AR o) PO Quick Access || & | [BF Scala | &' Java %5 Debug |
[# Package Explorer 52 = B [ HelloScala.scala =g &
o
B T r 0 @erc b B comdiscalahelo b @ HelloScala b & main 05
a [ ScalalnAction E package com.dt.scala.hello -
4 e Jobject Helloscala {
4 8 com.dtscalahello def main(args: Array[5tring]){
| I+ [5] HelloScala.scala //println("Hello Scala!!!A new World!!!™)
4 B, Scala Library container [ 2117 | }f"r(a”g <- args) println(arg)
> (9 org.scala-lang.scala-library_2. 1
b (@ org.scala-lang.scala-reflect 2.
b fw org.scala-lang.scala-actors_2.
4 B JRE System Library [JavaSE-17]
b 8 resourcesjar - C:\Program Fil| =
b &8 rtjar - C:\Program Files\Java)| —
b (9 jssejar - C:\Program Files\Jav| 4 ¥
| . .
> @ jeejar - C:\Program Files\Jave| =
@J § . N . m Problems | Tasks & Console 2 B
b @ charsetsjar - C:\Program File:
b &8 jfrjar - CAProgram Files\Java E X% EEEE rE2-0-
| b access-bridgejar - C\Progral <terminated = HelloScala$ [Scala Application] C:\Program Files\Java\jdk1.}
I b dnsns.jar - C:\Program Files\J E;:i: -
b @ jaccessjar - Ci\Program Files\ | | Hadoop
| b o8 localedatajar - C:\Program Fil_| |Java
I [ sunec,jar - C:\Program Files\J
b fag sunjes_providerjar - C:\Progr
| b & sunmscapijar - CAProgram Fi + e
I« — o |2 )
188M of 509M [
Building workspace
N
Bl 1-40 i2fr455

1.3.3

WorkSheet #{$ F

TE Scala IDE T4 — P REFER LI EE. Worksheet, 2L T Scala 3¢ H. 47

i, 7F Worksheet #ii A Scala 3
%2> Scala,

i —1> WorkSheet,
sheet 74>, WK 1-41 FiiR,

SLY W

17

TRAFLUG 2 5L RS BN FPas AT 4 R, A B TRIw#&

TE4L com. dt. scala. hello [ B FRAR A8, BEFE New—Scala Work-

New

Go Into

Open in New Window
Open Type Hierarchy
Show In

Copy
Copy Qualified Name

Paste

X B i

Delete

Build Path
Source

Refactor

Import...

EE

Export...

& 1-41

» | B Scala Project
4 Project...
B Package
F4 | (& ScalaClass
Alt+Shift+W b | G Scala Trait
arsc | |Scala Object
(i Scala Package Object
Ctrl+V & Scala App
P &9 Source Folder
% Folder
L L‘f File
Alt+Shift+5 » /> Play Template
Alt+Shift+T » @ Scala Workshest
= Example..
%  Other... Cirl+N

Pk WorkSheet 12>



1 l ScalaZEEAIN|]

3t New Scala WorkSheet FBCE X IGEHE , 7 Worksheet name SCASHE Hrdi A 24 FK Scalaln-
Action. sc, WK 1-42 i,

= ——
B New Scala Worksheet . - T -:.Ehg

—
Scala Worksheet @

Create a new Scala WorkSheet

Enter or select the parent folder:

ScalalnAction/src/com/dt/scala/hello

B oo
= .settings -
> [ worksheet
& & bin
4 (= src
4 (= com
4 (= dt
4 (= scala
(= functiombasics
(= function
= hello
= oop

m

Worksheet name ScalalnAction. sci

@ [ Fnish ][ cancel

K 1-42  Hra Worksheet

Hiifs Finish #2481, #F A ScalalnAction. sc V1T, U A 222 Scala WEACAS , A 0/> 5t
SRR AIET T4, 7E WorkSheet W LA ia 1744, Bk L AR A st e St & iz
TTHIEER, dER 7, 3X B WorkSheet 51 H 2/ A2 B A9 —47 48RS println (" Welcome to the
ScalaWorkSheet" ) , 7E/> A& B /R4S R Welcome to the ScalaWorkSheet; 7 WorkSheet I
H—TF, A1 +2, 100 + " Spark", TE/> A M4 W RE5H resO: Int(3) =3 . resl:
String = 100 Spark,

1.  println(" Welcome to the Scala worksheet" ) /> Welcome to the Scala worksheet
2. 1+2 />1es0:Int(3) =3
3. 100 +" Spark" /> resl ; String = 100 Spark

O TEWNER

L Scala fREBERAFPHNTE RG] )

TE Windows A “FHiR” — “Bf1” w4, £ “&17” %W o9 H A CMD 4
4 VEA DOS 3135, TEM ST HRAT I HAER A scala, #% Enter 8, #F A Scala 28 H .3
N
7

b
s
AT

=




Scala  EEEMSHARTHK

C . \Users \admin \ Desktop > scala

Welcome to Scala version 2. 10. 4 ( Java HotSpot(TM) Client VM, Java 1.8.0_65).
Type in expressions to have them evaluated.

Type :help for more information.

scala >

HIA3 %9410, Scala ST G AFTHEER A FIAH res0, resO Ny Int JH, A0fi] 1-1
B
[ 1-1) Scala faj &35,

scala>3 %9 +10
resQ : Int =37
scala >resO +"  hello spark"

res] :String =37  hello spark

res2 : Double =39. 0
scala > resl. toUpperCase
res4 : String =37 HELLO SPARK

1

2

3

4

5. scala>resO +2.0
6

7

8

9. scala>

#4 resO 5" hello Spark " A1, 255 resl BT LEH, Scala B AW N String, 1T
BLEIR N " 37 hello Spark!", Ff 5 7] LLX} resl 18 toUpperCase 77 144 F 45 HF “37 hello
Spark 1" HH/NE FRFBC R E SR, 4 2I{H “37 HELLO SPARK!”, res3 A28 ZEH N
String

B res0 5 2.0 AHIN, 2155 res2 W L5 R, Scala B 2EAIHEWT & Double, TTHZ5R N
39.0; resO, resl, res2. res3 435N Scala i 4% H shizfrfn 4 A, RAE 4 X—4~
WY

JeRFE—TF Java PR SH R, 6 Java P, WEENEERFPBITEES, HAT
MR, AT RS final ARG OCHE TR E CE i, 0 final float PI =3. 1415926 /R & X PI
AR, HABM—UE, DUSEREM W R, Java PRV RIS FIATE RS, HA]
IS BUB R &, HIRACAEAS P B R EEE , TR TT A A5 bR AR Ml 5532 58 10 e 2 Bt o 24
AR A EE . U0 int sum =100; sum =sum + 100, sum FY{E K 200, {EIEshAARAL

Scala A MRS E L ; val Ml var, T IHBEAENE

val ZEMTE X )

bl Java i EAYE X, val M4 T Java WY final i, — H.45 val A8 S W{E, W) val 4%
AT DL

TF Scala 3¢ H. 20 Ay 247 W 8 L — 4> val BY7ZE i greetString, %4 greetString WK {EH" hello
Spark 1" | println FTEJH greetString A8 5 E . N 1-2 7w,

[ 1-2]) Scala & X val 258,

o
=




F1= ScalaEE AN

scala > valgreetString = "hello spark " //%5 val A8 & greetString {E
greetString ; String = hello spark |
scala > println ( greetString )

hello spark ! @

scala >

gnogs B o=

AT greetString SRS, T greetSiring & ST val A5hE, val A5 LA o MU (i,
H R R A P /R 4 . error: reassignment to val, W] 1-3 iR,
[%11-3] Scala val 25 TCILME

1. scala > greetString = " hello spark! hello javal"

2 < Console > :8; error: reassignment to val

3. greetString = "hello spark! hello javal" //val {H greetString A8 2L, #&7 H 5
4 A

5 scala >

var TR HE X X

FA Java P HERYE L, Scala H1 var A8 AHY T Java AR5, var 285 ] L3 A i
i &

TE Scala 22 H AN 21T H 8 L — var FJ7Z8 5 msgString, 45 msgString T AE " welcome to
Scala!", 7~ msgString 4 String 257! FTEN#i H msgString HI{E “welcome to Scala!”

FHTZ, msgString TA{E" welcome to Scala! and Spark!", B/~ msgString A String 2871 FTEN4
H msgString II{E “welcome to Scala! and Spark!”, H:H' mseString M{E &4 T A, anfil 1-4
F7R o

[611-4]) Scala & X var L4,

scala > vargreetString = " welcome to Scala!" //%E X var A8 greetString

greetString ; String = welcome to Scala

scala > println ( greetString )

1
2
3
4
5. welcome to Scala!
6
7. scala > greetString = " welcome to Scala! and spark!" //var A8 5 greetString B DL T H7 NRAE
8

greetString ; String = welcome to Scala! and spark |

scala >

var ZE 5 val Z B 015 B b & )

1. R var T=E X KRG
25 main A L pREUE ASEH) HelloWorld -7, Al IFERE RTS8 R T IEAS L.
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“Scala Spark Hadoop Java”, UN&l 1-43 fR

57 Run Coniguratons

Create, manage, and run configurations @
e JIEES] Name: Helloscala$
type fiter text @ Main 00 Arguments = JRE| % Classpath| '/ Source | 7 Environment | (] Common

FunctionOps$ (1)
|| FunctionOps$ (2)
FunctionOps$ (3)
HelloOOP$

HelloScala$ Variables...
igher_order_functions

Program arguments:

Scala Spark Hadoop Java|

VM arguments:
ListBuffer_ListArray Queue
ObjecOpss i
OOPInScala$
OverrideOperations$

PartialAppliedFuntion$
SAMS

ScalaBasics$ = © Default: ${workspace_lociScalalnAction)
Tests © Other:

TupleOps$
UseTrait$. Workspace. File System, Variables. J

Working directory:

sl Interpreter
|| 3

A Revert
Filter matched 36 of 37 items e =2

@

E 1-43 &2 0m

BAEH] var 285 A48 2 KBS R B — T, e L—> var 285 i, SR)5 ] while
PEIERPRAIW S & i 2 R/NTSEON R E, RN TR, T 280
8, % var 800N 1, BOEALEH, W) 1-5 PR,

[ 1-5] Scala var 25 f45 4 =X RUE E X,

1.  package com. dt. scala. hello

2. objectHelloScala |

3 def main( args: Array[ String] ) : Unit = |

4 vari=0 7/ 58 X var 28w i i [HER kAR AL
5. while (i < args. length) { /0 INF SR IR T
6 println (args (i) )
7 i+=1
8

9

EATEE R NE 1-44 Fi7R . “Scala Spark Hadoop Java” EFEFE1T S5 R P IEANS
B, RUATEN G

=terminated= HelloScala$ [Scala Application] C:\Program Files\Java\jdk1.7.0_13\bin\javaw.exe
Scala

Spark

Hadoop

Java

K 1-44 Bf7&5R

2. val 7E X B & = K&
AR HelloScala 7R, 5 var Z8t i XX H, %8 LT —A for THIRIER], B args BISEL
B FARKGLNEF arg Z5FH, {f A println T ER % A — DS ECRICBA RN O TIRE, @061 1-6




" Scala EEAINI]

s,
[ 1-6] Scala val 25 & pRELRUAS E L,

package com. dt. scala. hello @
objectHelloScala {
def main( args : Array|[ String | ) : Unit = |
//for FIR A B A BRSBTS “arg < — args” , M8 JT args BTG E , B — KM, 2R arg BY
HTHY val SEBECE(EWIERAL, A args & Array[ String ] , S5 e HEWT H arg (2RI String
for(arg <— args)

println ( arg)

%

I B Y R R

%

BATESRWNE 1-45 Fiw, BIFBETSEIRPE AN SEL “Scala Spark Hadoop Java”

\ A
HUATEN
<terminated= HelloScala$ [Scala Application] C:\Program Files\Java\jdk1.7.0_13\bin\javaw.exe |
scala
Spark
Hadoop

Java
1-45 Bf74s

Scala J&—[ ] PREC G FE XA BB T, 7 Scala FREM AT val ZBEIE L, FF Scala
TR R IR D var A8 B, AERIB A BIERA BT, o LU Rk AR
%, ARRSTEINE . EE, A R R I A

L BEEN., REEESR. REAAE

1. REEX
Scala PREE LHHEUNT .

def BRELAFR(SHINER) : RBUR MIHEAD = | RALIA

Hrh, SRR LEZ SRS EGE Y, AU S8R, SHCEL, 2
BHNRWAT LIS

PRELATE LLL def FFUR, def J& Scala 155 T CHET:, & L—PREMAF, TR
A looper; SRR () WEREMSEIIE, LM looper BRETALHE A S 4L x
My, RKAECHEKIER (Long), SEZIHIE S M, K52 R MERA, R K &




Scala EEEMSF R

A (:Long); PRER [A145 FRA 2 J5 il FH AR5 Fl— X A6 565 R 78 BREUAR ,, 7E Scala 28 H.2X AR
SATHHIA looper B RREE L, TILLE H looper B PREGR MIZ5 5N Long,, 4] 1-7 Frws
[#11-7] Scala looper PRELAYAE X,

1. scala > def looper(x :Long, y :Long) :Long={ // X looper Bi%,x,y & Long TIZH
2 ‘ var a =x

3 ‘ var b=y

4 | while(a 1 = 0)| //while JEFF#E [Jj
5. \ val temp = a

6 ‘ a=b % a

7 ‘ b = temp

8 |

9 |

10. |

1. looper: (x:Long, y:Long) Long

12.

13.  scala >

UNAR R B P AR AR, AT LA Mt e SCpRB0R 145 R8RS Unit, AH2 TR 0] —
/\I{Eo

1. defunitTest(x :Long, y :Long) ;:Unit = {
2. println( " The unitTest result is null" )
3. |

Unit BATRIEE | FoREA WAEHE ER BIMEZE R, 1E Scala 28 H. A 247 i A B EUE
X, "TLAE H R TR R EOE B e SR [R5 SR 2880 | (H 2 R4 11 51 unitTest [1931R
[ KK Unit, Q0451 1-8 PR,

[ %1 1-8] Scala PREGR [P unit B 5 BB+,

1. scala> defunitTest(x :Long, y :Long) = |

2 ‘ println (" The unitTest result is null" )

3 |}

4.  unitTest: (x:Long, y:Long) Unit //i& [F] Unit 25 {4
5

6

scala >

Scala H 23 # A7 I A5 HITE pRAICAS SIS0 8 3L, QN RO 36 0 R B, IR A sREEs R 2%
ﬂ‘”ﬁ'%%ﬁﬁf@ﬁqj/{x PIETE Scala HAN A R AT TCR 191 25 B0 W e SCaR [l 45 SR 25 A
1] 45 S5 LN Unit,
2. EEHIEA
A Java 77k TR MME AR R —FE, 7E Scala ICHHH return 55 CHET:, Scala PREIAR




F1= ScalaEE AN

Wi — AT RO (E A B A PR AR AR (14

1 def looper(x :Long, y :Long) :Long = |

2 var a =x

3 var b=y @
4 while(a 1 = 0) {

5. val temp = a

6 a=b % a

7 b = temp

8 %

9 b //& looper BRELAYIR [MIH

10. |
PREUE SCIFLUS AT LT I e A4 R R

1. def main(args: Array[ String ] ) = {
2 println (looper(100,298) )
3. J
4. |

ZHITE Scala 28 H.2UAr 247 LT looper PREL, WA LLTE Scala iy 447 H il i iR 44
looper MBI APHASH (100, 298) RiE A pREL, B npRECILE SRR 2, & 45 255K
Long,

1. scala >looper(100,298)
2. res9:Long =2

TS mARaEsl (i, while, for) )

1. if &4

if XFE R TAERF AT, WERAEFEA S T RGO T AT SE B ), e o5 4h
—FIE N PAT I AMGTE R ST if Z A AR A R R, R AR KA
RMIZER N true, WPATHFHERFH]; WERAI/RFIRZN false, WIARPAT if K250
A,

if WAL

if (A /R Ik |
ERIFFS

| else |

ERIFS

f
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i) 1-9 HoRBICHSE LT —A var 258 file, file BRIARE scala. txt, & X —4> if Fik
K, UK main fEA S BINR B G R, WRAESE, W HZEE X file 28 5
Scala. txt; WERMBEASEANRZ, W file WAL AISEL,

[611-9] Scala if iE4)7R 1,

package com. dt. scala. hello

import scala. io. Source

objectScalaBasics |

def main( args; Array[ String ] ) {
var file = "scala. txt"  //5%E X var 25 file
if (! args. isEmpty) file = args(0) //if 23K, U args AN AZS WLKE: arg(0) BEIE LS file
println( file)

ECH N

|
IBATARANIEL 1-46 Pz, FERPHINT args ZHOEZS(E, RIATEN TR file AYMEL Scala. 1xt,

[#] Problems ¥ Tasks ' & Console 332

<terminated= ScalaBasics$ [Scala Application] C:\Program Files\Java'jdk1.7.0_13\bin\javaw.exe
scala.txt

El1-46 Bf785%
PE#E Run as—Run Configurations 74>, 31 Run Configurations FFC & XFiGHE, 7F Argu-
ments LI 11 Program arguments B FRHE i A SEL Spark. tar. gz, mE 1-47 i,
T conirarion . T e

Create, manage, and run configurations @

cCEx B3~

Name: HelloScala$

type filter text @ Main |09 Arguments =i JRE| 4 Classpath| & Source| I Environment| (-] Commaon|
Function0pss (1) = (|| e ——— E

FunctionOps$ (2)
FunctionOps$ (3)
HelloQOP$ 5

HelloScala$

higher_order_functions$

Spark.tar.gz| B

List_Interal$ VM arguments:
ListBuffer_ListArray_Queue
ObjecOps$

0OPInScala$

OverrideOperations$

PartialAppliedFuntion$

sams Working directory:

ScalaBasics$ @ Default: [$tworkspace_loc:ScalalnAction} \
Testé © Other: \ ‘
TupleOps$

UseTraits Workspace... | [ File System... | [ Veriables... |

ila Interpreter
[ T v

oo
Filter matched 36 of 37 items Sve
®

K 1-47 BEASH




F1= Scala EEANIT]

Mg Run (2 17) #%#l, B F main H & A B = 50 Spark. tar. gz, FT DL if (|
args. isEmpty) 4 E., W file W& {8 & A () = 50 Spark. tar. gz, UL B FT EJ A9 file &5 R &
Spark. tar. gz, IBATARANE] 1-48 FiR .,

[2] Problems = Tasks | B Consale 2 @

<terminated= ScalaBasics$ [Scala Application] C\Program Files\Java'jdk1.7.0_13\bin\javaw.exe
Spark.tar.gz

K 1-48 sfrssR

36 1-9 7 var file = " Scala. txt" Fl if (| args. isEmpty) file = args (0) Bif7iE4], i val
AR E X file A8 HE, W0 1-10 FiR
[%11-10] Scala if iFHIRG]: fiH] val NS,

package com. dt. scala. hello

import scala. io. Source

objectScalaBasics |

def main ( args : Array|[ String | ) {
val file =if( | args. isEmpty) args(0) else "scala. xml" //5E X val A5 file
println( file)
%

N

}

BATEE R AR 1-49 FroR, file BE1Z A B9 S 5L Spark. tar. gz, FTENY file 45 2
Spark. tar. gz,

[®] Problems | =] Tasks | B Console 52

<terminated= ScalaBasics$ [Scala Application] C\Program Files\Java'jdk1.7.0_13\bin\javaw.exe
spark.tar.gz
|

K 1-49 &1745

AR AR B 5 Vit 1) s i () args. isEmpty) args(0) else " Spark. xml" 3£/~ if Fik=4EN
SEALL, println BREL, —717 Scala WEAIEESCEL file (IMRAE, FTENH file AR S AGME, W 1-11
B

[ 1-11] Scala if iBHIRB) . QRSN

package com. dt. scala. hello
import scala. io. Source
objectScalaBasics |
def main ( args : Array|[ String | ) = |
println (if( | args. isEmpty) args(0) else "Spark. xml" ) //EEFTERS i if ik Ay4h

SUNONCARE IO




Scala EEEMSFARE

BATEE RN 1-50 Fis

& Consale 2

<terminated= ScalaBasics$ [Scala Application] C:\Program Files\Java\jdk1.7.0_13\bin\javaw.exe |
Spark.tar.gz

Bl 1-50 sf74s
2. while fEINEA)
while JEFRE ] A RIRNER], JEF8 R — S F ok 4 il & 75 B 4k 2 )e 2 ST P
RTEA], TEIEATE .

while (Z&FRIAR)
{

HATiEH)

}

M RIB AR IR BHE R B, WIHAT | ORI TR iR A P81, R 5 0T T A 1 2
R AR HE, SRR R AR P45 R B, 1B while fE3R, TS5 H, & X looper
PREL, looper PREXH HALHE—A> while B ER] g 1-12 s,

[ 1-12] Scala while iEA]7R],

1. package com. dt. scala. hello

2. objectScalaBasics |

3 def looper(x:Long, y :Long) :Long = { //& X looper PFR%X

4 var a=x //PSH x WEEHS a

5. var b=y //BSHy MEE % b

6 while(a | = 0){ //@15F a ANA 0, while FEFRHET; WA a 7 0 kil HAEH
7 val temp =a //%F a BY(EMRAE 45 11 I A5 18 temp

8 a=b % a //bXfa A EURGRMRES a(% FEREL WM T%4 =3 )
9. b =temp / /W et AR temp TRAAZS b

0. |
1. b //EFRGE SR LUG b VE A looper PR Y IR [F1{ELR 7]
12. |

13.  def main( args: Array[ String | ) = {

14. println (looper( 100, 298) ) /7P looper PE%RL
15 |

16. |

BATEE AN 1-51 Frzs . P4 looper (100, 298) pR%L, Zead while 18496308 i )5
THEZERER 2,

| Tasks | B Console 2

<terminated= ScalaBasics$ [Scala Application] C\Program Files\Java\jdk1.7.0_13\bin\javaw.exe |
2

Bl 1-51  looper BATLE R




F1= Scala EEANIT]

looper PRECH AL T E NS BINBRA LR, R AABHE R I B IR ook
B—A~, A 12 F30 IALECE . 1, 2, 3, 6, Hr 6w 12 30 M RKAZIEL, looper PR
BT AR, AT AZEARES TR LA T ER TR A, BN 28 b R R B AN IR R, il 1-13

B S

[$11-13] Scala looper PRELHYTTHETE

1. package com. dt. scala. hello

2. object Scala Basics {

3.  def looper(x :Long, y :Long) :Long = |

4 var a =x

5. var b=y

6 println( "begin, ais " +a) //FTEl a BU{E

7 println( "begin, bis " +b) //FTEN b MMH

8 while(a ! = 0) {

9. val temp = a

10. a=b%a

11. println( " in the while, a is " +a) //$TEl while fEH a AI{E
12. b =temp

13. println("in the while ,bis " +b) //FTED while fEEFH b (I{E
14. }

15. b

16. |

17.  def main(args: Array[ String = |

18. println (looper( 100,298 ) ) // Y& FH looper PREL
19. |

20. |

BITEE R 1-52 Frs . 7E looper BRECHSH A H HFTENES], )35 BN while 15A]H4
frd e, HEMERER 2,

[# Problems =] Tasks | & Console 53

«terminated= ScalaBasics$ [Scala Application] C\Program Files\Java\jdk1.7.0_13\bin\javaw.exe |
begin, a is 1@@

begin, b is 293

in the while, a is 98

in the while ,b is 188

in the while, a is 2|

in the while ,b is 98

in the while, a iz @

in the while ,b is 2

2

Bl 1-52  looper PREIZITES

M looper PRELHYIBATZE R AT LIAEH HE LA i, >4 while IR HATE a T 0 1, 7§
IRZET, MUE b B(ER 2, ¥ b BIMENE N FEA looper PRELAYIR [FI{E R [F1 45 println pRELFT EP
ok,

while ¥R It AT A A8 I pREOR SE B, I A 295 51 5~ X Tooper BRI {1 28




Scala EEEMSFARE

IEE A, X B AT X var A8 F temp I ETAE &, & Scala 175 7 PR 40 2 XU 1) 14
B, A TR AN, B IARRL T . Sl

looper 1% H PRECUN S y WIMEE T 0, iR FIREZE R x; BEEEE IR y M x B4y
MR T, TS R 2, ) 1-14 Fos

[ 61 1-14] Scala looper PREL A8 IH LB

package com. dt. scala. hello

objectScalaBasics |

def looper(x:Long,y:Long) :Long = { //5& X looper BA%L

if(y==0) x else looper( y,x % vy )//i# I3 looper %L

1

2

3

4

5. |
6 def main( args: Array[ String] ) = {
7 println (looper( 100,298 ) )

8. |

9. |
IBATERANE 1-53 PR

B Consale &

<terminated= ScalaBasics$ [Scala Application] C\Program Files\Java'jdk1.7.0_13\binjavaw.exe
2

1-53  looper 3T

3. do...while &R iE A

do...while JEFEA]FT while TEAIZEALL, P E A9 X HIJE while 15 A) 58 ] Wy 25 14 72 15 LT
FEPATIEIMA; T do... while JEPRE RIS AT — IR IE IR IEA), FEFIT S5 P02 A5 ST, X R
do...while fEERE ] H Y TH A1) 7 1) 2 /D 2RAT— IR

HEAT

do |

a2l

}

While (F&fFRik)

B 1-15 H5E LT —4 do...While PREL, do...While PREUERE X line 28 5, FHFH2ICHE
Console ML AR FAF R . SRIGHAT do TEFMA, line 285 45 T A1 — AT 45 d, M1
println T A FAFER S A FAF R AR 0, 3 — E A TR R BN th 45 5
WA FL7 R, 7E Console MK H H 324 Enter 5, IR HTEIF,

[#11-15] Scala doWhile 7=,

1. package com. dt. scala. hello
2. import scala. io. Source
3. objectScalaBasics |




F1= Scala EEAINI]

4. defdoWhile() | //7E X do...while JEFf

5. var line =""

6. do {

7 line = readLine( ) //H2A—4780H% @
8 println( " Read;" + line)

9. | while(line | ="") //BEANZ GG
10. |

11.

12.  def main(args; Array[ String | ) ; Unit = |

13. doWhile

14. |

15. |

— .
BATEERINE 1-54 iR,
& Consale 2
ScalaBasics$ [Scala Application] C:\Program Files\Java'jdk1.7.0_13\bin\javaw.exe
Read: I love Scala

Read: I love Spark
El 1-54  do...While FREGE T HR

4. for fEINER]

for JEIEAI A LR E PATHFERTH], HEFEA AR L, AR HIEA,

for IR .

for (Firx; Fikx; F£ik)

18] P4

!

for TEFREAREIUNG] 1-16 Fras, HAvoE 1 2] 10 RIRIR(EZA 728 i, TR AT 10 1k,
BUATE S i @ A91A.,

[ %] 1-16] Scala for TEFREA] R,

package com. dt. scala. hello
import scala. io. Source
objectScalaBasics |
def main ( args ; Array[ String | ) ; Unit = |
for(i<=11010 ) { //% 3 for FEFRIHAT, i 7 10 K

println (" Number is;" +1)

|
f

BATEE R 1-55 Fis,

© g =J ey o =
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|'_ Problems J=| Tasks B Console 52

<terminated= ScalaBasics$ [Scala Application] C\Program Files\Java'jdk1.7.0_13\bin\javaw.exe
Number is
Number is
Number is
Number is
Number is
Number is
Number is
Number is
Number is
Number is

[ T = Y W SV

o

B 1-55 for JEIFIEAH]
FHREX P i<-11010, Hf o EAPRZERF, WIS R i <-1.10(10), XH
o (10) SBAE B 1 TR

1. for(i<—1.t0(10)) {
2. println (" Number is." +1)

}

B 1-17 BACRS T2 O B s rp T SO B sk, 8 B SRS R PRSI R RAE 25 files 28
i, SRIG TR for TEIREE files KA file H, FTER%H file AOMH.,
[611-17] Scala for JEF I AEZHUR H i BT A SO M H seoR i,

package com. dt. scala. hello
import scala. io. Source
objectScalaBasics |
def main ( args : Array|[ String | ) {
val files = (new java. io. File(". ") ). listFiles( ) //EeHUR H 5% F A9 3C4: K H 5%
for(file < files) { //for fEF i [y iy
println( file )
f
f
}

BATEER A 1-56 Fiw,

2oL = oGy Wnoge W =

_
o

] Tasks| B Console 2

<terminated= ScalaBasics} [Scala Application] C\Program Files\Java'jdk1.7.0_13\bin\javaw.exe
N\.cache-main

M.classpath

J.project

.settings

\.worksheet

JAbin

AscalafFile.txt

Asre

Bl 1-56  SREUR H %898 A S0 X H s

Scala 15 75 1 for JEFFERIAA LY Java 15 H for TEFFRIAAAYINEEE 5 . Scala H1HY for
TEAFRRXBEAEHHIEE, WPV TAISFE Scala HE L— N ERMAF (for...yield) , yield
T AR R A TR for 83 B KA B E T, JF HRE —AJTdE, B& 3 &R
(num,num * 10 ,num * 100) , yield FtZ R [A145 5 foryieldResult £E5 A2 A List 58 7 ()0




F1= Scala EEANIT]

Z nums = List(1,2,3,4) 5258 List &—3009,

1. packagecom. dt. spark
2. objectyieldtest { @
3. def main(args: Array[ String ) |
4. val nums = List(1,2,3,4)
5. var i=1
6. val foryieldResult = for(num < —nums) yield { /AT yield 1E/]{A
7. println (" Z5" +i + " K for i J7 , yield iR [FIESRIE" + (num,num * 10, num * 100) )
8. i=i+1
9. (num,num * 10, num * 100)  //yield & [l —AJCHME , f & =AT0E
10. |
11. println( " foryieldResult A{E : " + foryieldResult) //FT EN%ar H A BG 2% (for. . . yield) £ 5
2. |
13. |
REBATHR T
1. 551K for W7, yield 1R [iT 38 (1,10,100)
2. 952K for i [, yield 3% [A132 518 (2,20 ,200)
3. 53K for i [y, yield 4R [H1iE 546 (3,30,300)
4. B4R for W, yield IR [iT31E (4 ,40,400)
5. foryieldResult fff: List((1,10,100),(2,20,200) ,(3,30,300) , (4,40,400) )

TE for Tk AERLAS | B R | GRS, BRE RG] 1 -18 s,

o M lgN S for. . . yield, for JEFFIEIC NG persons SR B FITIA ICEIATHE T, yield 2
FeE—AME  (person. name, child. name) , X EBIEIRICTE TR, HIEHLER)E,
2R B p A yield oL IER ( person. name, child. name ) ?ﬂﬁiﬂ/‘]%%; R EEA RS
B3k D7 R B 5 AR — 30

® & S name = person. name, A4 T A M4, 0T LAFE G T A9 08 48 R0 &5 v R AT
i,

o if if MR — DRI UEAR, DI AS R T BTGRP TR AT IR

[%11-18] Scala for AL MRS . E LRI IERS R,

package com. dt. scala. hello
objectScalaBasics |
case class Person( name String, isMale ; Boolean , children ; Person * )
def main( args: Array[ String] ) = |
val lauren = Person( " Lauren" ,false)
val rocky = Person( " Rocky" ,true)

val vivian = Person( " Vivian" ,false,lauren , rocky )

O O

val persons = List( lauren, rocky, vivian)




Scala  EEEMSHARTHK

9. valforResult = for { person <— persons ; name = person. name;if | person. isMale ; child <—
10. person. children} //person <— persons f&— A E BT , 2 S name ;if 1#/A)JE— 1 1d IE4

11. yield ( person. name, child. name )

12. println ( forResult )

13. }

14. |

BITEE R 1-57 i, SRR B BRI E % . M lauren, rocky, Vivian 4%
H 4+ Vivian, 1 HiR [l Vivian 17954 lauren, rocky

[# Problems &) Console 2

<terminated= ScalaBasics$ [Scala Application] C\Program Files\Java'jdk1.7.0_13\bin'javaw.exe
List({vivian,Lauren), (Vivian,Rocky))

B 1-57 @ ERRS . o LR g S

B 1-18 HHEE LT —1 case class 5. A, WA Wil S FHE2 0248, RiEE
ST WAL+ lauren . vivian (vivian A3 PP child, 4354 lauren & rocky) , —17 % +: rocky,
FE LT —A> persons 5113 list, {345 lauren, rocky. vivian,

AR for ik,

1) ¥ persons 51 HH T RIK KK person, TEIFHAT,

2) X —F 1 name, {H°M person. name,

3) SLH—ILPERR! person. isMale, 1 JEH person AT HE -,

4) X UESERITE, ¥ person. children F{EIR(E 25 7% & child,

5) L RORAE T HE AR vield (person. name, child. name) JfWR{E 4 forResult, #& )5 F)
H println BRECFTER S HI 455 . List( ( Vivian, Lauren) , ( Vivian, Rocky) ) o

i )

PP il e AR &R R, B IR ) T TSR BB R R B P AT
SEBIRREAE | TP DATEER SR . 988t . B 1 5%, 78 Scala Tz A7 X MR FF i)
AJREH B — SRR RPN S, R R DERF AT R A RS, IR T IEZESRAT Y
PR Y IEH 48 20

1. try —catch KR E

Bl 1-19 B LT —A28 5 n, WAH9, 1T try — catch AU M5 . W n 6B
B2 BEBR, B4 n B—MEE, RIFPIEWBITEAHR; R o AREW 2 BBk, W n2— 1w
B, IB25MHH throw new RuntimeException il i — 1~ 5 % RuntimeException ( " N must be
event") , 5 Java AN[A /2, Scala f# ] case HEATAL A VEBL ORI IR T 5, 7E catch Bidk
case W /m) X4 ¢1 1 S B AT UL L, FTEP% " The exception is:" + e. getMessage ( ), Fif
e. getMessage () & Z I & X IAH AT N must be event, | 1-19 iR,

[ 61 1-19] try — catch K55 w1,




F1= Scala EEANIT]

1. package com. dt. scala. hello

2. import scala. io. Source

3. objectScalaBasics {

4. def main( args: Array[ String] ) | @
5. val n =99

6. ry | //5E X wy AR

7. val half =if(n % 2 ==0) n /2 else throw

8. new RuntimeException(" N must be event" )

9. featch { //VEREL#S Rl S AFUEAT AL B

10. case e:Exception => println( " The exception is:" + e. getMessage( ) )
11. | finally {

12. f

13. |

14. |

BATEE R 1-58 FiR,

& Console &2
<terminated = ScalaBasics$ [Scala Application] C:\Program Files\Javaljdk1.7.0_13\bin\javaw.exe
The exception is :N must be event

Bl 1-58 try — catch RS

2. finally Ff)

TSR AELLA RS TE IR anfe] R ER TR ZE AT AYIE , AT LB TIE A IALE finally F4) 4,

1) BHRATIRUR, QaTIFR S | B E | E7 M socket LT,

2) SRJEEA wy FAASHRA IR, X IRBEATERAE . A0SO R, DL AR
FACSEAHG . M. Bk, A5 socket B I 0y A IR RN A, FEREIR RS AR, kA
S, M try — catch B9 =3R4

3) fJi, TE finally FRJCH SR, NP SO SRV ECHE 2 ) 742 . SR IA] socket M)
KPR

finally FAJ 4145 1-20 i/,

[5]1-20] finally F/5)7R1

package com. dt. scala. hello
import scala. io. Source
objectScalaBasics |
def main( args ; Array| String] ) = |
val file = Source. fromFile( " g: \test. txt" ) //3EASCH:
try 1
/SR
printIn( " the file is ok" )

O COR IO I e

| catch |




BERMSF ALK

10. case e:Exception => println( " The exception is:" + e. getMessage( ) )
11. | finally {

12. file. close( ) / /SRR SCA:

13. f

14. |

15. |

BTSN 1-59 FiR, try — catch — finally 3877 /P T ERE H—47 H &

[# Problems = Tasks | B Console 2

<terminated= ScalaBasics$ [Scala Application] C\Program Files\Java'jdk1.7.0_13\bin\javaw.exe
the file is ok

B 1-59 sfrsk

[\ 3| Tuple, Array, Map 53242 1E

Tuple 7&. 48 )

JE (Tuple) RAFZERAERIRE, JTHBIER A B 5 7R RGP R A A,
JUL AT LI & AR IR
T S —TCH

val triple = (100, " Scala" ," Spark" )

1) JCHF AT L&A F BT R, fEn Gt 4 BARE wiple [, Scala
IDE fig H sh#EWr it 7o triple BLTA 3 NIT R ISR 5)8 Int, String . String,

2) JEASLBILLUR, A Array BRI, Array SUALIORZIN 0 JFIG, TTCALIOR SN
1 FFiR

3) PEHTCAL wiple STRMINIE_L, 2. 3 KAHIMAAE—~AICHK, HithE) printn 6%
HHTED, il 1-21 PR,

[ 1-21] Tuple JCATHE =B,

1.  package com. dt. scala. hello

2. objectTupleOps {

3 def main( args: Array[ String | ) ; Unit = |
4. val triple = (100, " Scala" ," Spark" )

5 println(triple. 1) //FTERSE—AT0R

6 println(triple. _2) //FTEIZE —AI0ER

7 println(triple. _3) //3TENSE =40 &K




F1= Scala EEANIT]

!
f

Vs —
EATARME 1-60 Fn, @
& Console 2
=terminated= TupleOps$ [Scala Application] C:\Program Files\Java\jdk1.7.0_13\bin'\javaw.exe |
1ae
Scala
Spark

Kl 1-60 Tuple JLHIBFTEE

T T E Bl LU A UC R AR . 7E Scala 32 H 247, & X—"1oodl, #H74HH
KHEAE, il 1-22 Fims,
[ 1 1-22] Tuple JuZH MAE R,

N

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

scala > val triple = (100," Scala" ," Spark" )
triple ; (Int, String, String) = (100, Scala, Spark )

scala > val (one, two, three) = triple
one: Int = 100

two; String = Scala

three : String = Spark

//5E X (one , two , three ) A8 5 A 3K B wriple JCLH A E—NI0EK , BT HEDKS (one , two , three ) 55
triple JGZH 14 —> T 2R W ik o
scala > print( one)

100

scala > print( two)

Scala

scala > print ( three )

Spark

//println #5755 —A A8 5 (A

scala > val (one,two,_) = triple

one:Int =100

two : String = Scala

scala > print( one)

100

//ARITTH P TE R IFA R B ICREHE R AT EATALE EEH_(E65F)

scala > val one,two,_ = triple

one; (Int, String, String) = (100, Scala, Spark )
two; (Int, String, String) = (100, Scala , Spark )




Scala  BEEMSFETK

27.  _:(Int,String, String) = (100, Scala, Spark )

28.

29. scala > print( one)

30. (100,Scala,Spark)

31. scala > print(two)

32. (100,Scala,Spark)

33.  scala>

34, //UENG (one , two, ) AF AR AY [R5 5 544, one , two , -2 78 SN AH B ST A LA AR
i, 7 wiple TCAR(E LA B — 728 it

Array #(40 )

B e — B T LIRS, B T TR AR AR R AL, ] — R IR T
— R A IEA AR P A SO ZF 5, R LU — A58 — AR 44 T T b fe o — o 02 b iy
TR,

B AR B ETE ScalalnAction. sc Fi 4T, AE ScalalnAction. sc ¥ AN E, TF Work-
Sheet 473 7 HIAH R A5 2R

1. EREA, "TEHAE, HERKGR

ERE . A B, BN RS RE, nl 1-23 Fis,

[0 1-23] [AlE KA AR i

1. val nums =new Array|[ Int] (10) //10 > Int ZER AL, T BT R AT LR LR O
2. val a=new Array|[ String | (10) /710 4~ String ZEHI BB | A BIJCE WA AL A null
3. val s =Array("Hello" ," World" )  //1&KJEHR 2 %) String 04 , 270 2 4 1545 HE T HH SR (1
4. s(0) ="Goodbye" 7/ s (0) BK{E Goodbye

PATHRT .

1. valnums = new Array[ Int] (10) // >nums :Array[ Int] = Array(0,0,0,0,0,0,0,0,0,0)
2. val a=new Array|[ String] (10) // >a :Array[ String] = Array(null,null, null, null, null,
null, null, null , null , null')
val s = Array( " Hello" ," World") // >s :Array[ String| = Array( Hello, World )
s(0) =" Goodbye"
s // >res0; Array| String | = Array ( Goodbye , World)

KB . B K B 4R T S8 Ak, Scala Y BUHE 2548 O ArrayBuffer, 7551 A Array-
Buffer, 41 1-24 7R,
[ 6 1-24] ZBRELHBRAERHB,

1. import Scala. collection. mutable. ArrayBuffer //F| A ArrayBuffer {4 2247
2. val b = ArrayBuffer[ Int] () /R RS A b
3. b+=1 /7 = TERA b RN 1




F1= Scala EEANIT]

4. b+=(1,2,3,5) /W = TERU b KRB Z A I0R

5. b++=Armay(8,13,21) //H += TE50 b REZRELInZ AR

6. b // B BRA b WIS A ArrayBuffer(1,1,2,3,5,8,13,21)
PATERAT @

1. import scala. collection. mutable. ArrayBuffer

2. val b = ArrayBuffer[ Int] () // >b:scala. collection. mutable. ArrayBuffer[ Int| = ArrayBuffer( )

3. b+=1 // >resl ;com. di. scala. hello. ScalalnAction. b. type = ArrayBuffer( 1)

4. b+=(1,2,3,5) // >res2;com. di. scala. hello. ScalalnAction. b. type = ArrayBuffer(1,1,2,3,5)

5. b++=Array(8,13,21) // > res3;com. dt. scala. hello. ScalalnAction. b. type = ArrayBuffer(1,1,

2,3,5,8,13,21)
6. b // >res4;scala. collection. mutable. ArrayBuffer| Int | = ArrayBuffer(1,1,2,3,5,8,13,21)

A RAUERAE XA OB A T — SE SR, MR . HEnoTER . i) 1-25 B,
[ B 1-25] Al KA A B,

1. b. trimEnd(5)
2. b //MMBRECZ b RN 5 8T, BB b, 4558 ArrayBuffer(1,1,2)
3. b.insert(2,6)
4. b //ERGIN 2 ALE (AITE 1,1 ZJ5) AT 6, & B B4l b, 458N
ArrayBuffer(1,1,6,2)
5. b.insert(2,7,8,9)
b J/TERGIN 2 B ETHA =AEFE 7.8 .9, &AAFEE b, 4558 K ArrayBuffer(1,
1,7,8,9,6,2)
b. remove(2) // >res9:Int =7
b //ABRBR 2 BB MR (B0 7) A BB b, 458K ArrayBuffer(1,1,8,9,
6.2)
9. b. remove(2,3)
10. b //ABRGIR 2 Z I 3 DT IR (7 8.9.6) , BB b, 45N
ArrayBuffer(1,1,2)
T b toAmay /B AT ZHCA b BN B2 KRB 55000 Array [ Tn] 2620
Array(1,1,2) ,b. toArray {HAS A LME P
12. b //#% b N ArrayBuffer(1,1,2)
PATEERIT
1.  b. rimEnd(5)
2. b // > res5 ;scala. collection. mutable. ArrayBuffer[ Int] = ArrayBuffer(1,1,2)
3. b.insert(2,6)
4. b // >res6 ;scala. collection. mutable. ArrayBuffer[ Int ] = ArrayBuffer(1,1,6,2)
5. b.insert(2,7,8,9)
6. b // >rvesT :scala. collection. mutable. ArrayBuffer[ Int | = ArrayBuffer(1,1,7,8,9,6,2)
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10.
11.
12.

b. remove(2) // >1es8 . Int =7
b // >1es9 ;scala. collection. mutable. ArrayBuffer[ Int] = ArrayBuffer(1,1,8,9,6,2)
b. remove(2,3)

b // >1esl0;scala. collection. mutable. ArrayBuffer[ Int] = ArrayBuffer(1,1,2)
b. toArray // >resll;Array[ Int]| = Array(1,1,2)
b // >resl2 ;scala. collection. mutable. ArrayBuffer[ Int] = ArrayBuffer(1,1,2)

2. HFATKRITE, KM, HF, THRE#E
KA R — g A, WBADGEIHR | SRR, HER . JURIER . Wl 1-26 Fi,
[B11-26] BAmBER#AE,

I. val c=Armay(2,3,5,7,11)  //ZX—"HA ¢, fHH Array(2,3,5,7,11)

2. val result = for(elem <—¢) yield 2 *elem //for fFH W ¢ T RIITCEIKIKKEL elem,
H elem HMETEL) 2, 15 FNHT AR result, B4 Array(4,6,10,14,22)

3. for(elem <—c if elem % 2 ==0) yield 2 * elem //HBUSEEH ¢ BIMEEL, IRREREL 2,318
Array(4)

4. cfilter(_% 2==0).map(2 *_) //BRBR AR BEA o vk EBon R Koo &R
el 2 THAEME N Array(4)

5. Array(1,7,2,9). sum /7B R TTE SR AN, G55 19

6.  ArrayBuffer(" Mary" ,"had" ,"a" ,"little" ,"lamb" ). max //max J5 BHUS 1] 2R 504 i KU
little

7. val d = ArrayBuffer(1,7,2,9) //%& X—" 1255040 ArrayBuffer(1,7,2,9)

8.  valbSorted = d. sorted // X AT AR d HEFR 45 9 h ArrayBuffer(1,2,7,9)

9. val e =Array(1,7,2,9) /RN —NEREA e Array(1,7,2,9)

10. Scala. util. Sorting. quickSort(e) // HEp

1. e //BEERH e ERKBEHHF SR Array(1,2,7,9)

12. e. mkSiring(" and ") /BRG] and FPAF R SRR, 458N 1 and 2 and
7 and 9

13. e mkString(" <" ,","," >") //BHPNICEFE S AR TR, M H Ik mEs Bl

R¥GS G5 RH <1,2,7,9 >
PTHERTT

1. val ¢ =Array(2,3,5,7,11) //>c¢ :Array[ Int] = Array(2,3,5,7,11)

2. val result =for(elem <—¢) yield 2 %*elem // >rvesult :Array[Int] = Array(4,6,10,14,22)

3. for(elem<—c if elem % 2 ==0) yield 2 * elem // >resl3;Array[ Int] = Array(4)

4. cfilter(_% 2==0). map(2 * _) // >resl4; Array[ Int] = Array(4)

5. Array(1,7,2,9). sum // >resl5;Int =19

6.  ArrayBuffer(" Mary" ,"had" ,"a" ,"little" ,"lamb" ). max
// >resl6; String = little

7. val d = ArrayBuffer(1,7,2,9)

//>d :scala. collection. mutable. ArrayBuffer[ Int] = ArrayBuffer(1,7,2,9)
valbSorted = d. sorted



9.

10.

F1= Scala EEANIT]

// >bSorted  :scala. collection. mutable. ArrayBuffer[ Int| = ArrayBuffer(1,2,7,9)
val e = Array(1,7,2,9) //>e :Array[Int] = Array(1,7,2,9)
scala. util. Sorting. quickSort(e)

. e // >resl7 ; Array[ Int] = Array(1,2,7,9) @
. e. mkString(" and ") // >resl8;String =1 and 2 and 7 and 9
. e. mkString(" <" ,","," >") // >resl9:String = <1,2,7,9 >

3. SHHA
LU Scala BIZLAEEHZNT Java, ZAEEUA M i B AL DRSS . W) 1-27

Ji7R o

[ B 1-27) Z4e50 e,

1. val matrix = Array. ofDim[ Double] (3,4) //ZF43E—> Array[ Array[ Double] ] %%4H ,
AT ofDim 753k A —A~ 3 47 4 1A %4l

2. matrix(2) (1) =42 /7% matrix B 3 F758 2 HIIAE 42

3. matrix // 4% matrix B4, 42 EUAC S 58

4. val triangle = new Array[ Array[ Int] ] (10) // > ¥4Ji&—> Array[ Array[ Int] ] 285 A9 %020

5. triangle, f1 % 10 TR (BN ILEBE— D) , JCEWLRLA null

6. for(i<—0 until triangle. length)

7. triangle(i) =new Array[ Int](i+1) // > BEE B wiangle A IR TLE K,
BT EREN L E BT RZRER2, - PIZEHE 25 10 NMRHITE K E N
10

8. triangle /) > B 2B triangle o Eae

PATERAT

1. val matrix = Array. ofDim[ Double | (3,4) // >matrix :Array[ Array[ Double | | = Array ( Array
(0.0,0.0,0.0,0.0) , Array(0.0,0.0,0.0,0.0) , Array(0.0,0.0,0.0,0.0) )

2. matrix(2) (1) =42

3. matrix // >1es20; Array[ Array[ Double | |

4. = Array( Array(0.0,0.0,0.0,0.0) ,Array(0.0,0.0,0.0,0.0) , Array(0. 0,42.0,0.0,0.0) )

5. val triangle = new Array[ Array[Int] | (10) // > triangle : Array[ Array[ Int]| | = Array (null,
null, null, null , null , null,, null, null , null, null’)

6. for(i<—0 until triangle. length)

triangle (i) =new Array[ Int] (i+1)

triangle // >1es2] ; Array[ Array[ Int] | = Array( Array(0) ,
Array(0,0) ,Array(0,0,0) ,Array(0,0,0,0) ,Array(0,0,0,0,0) ,Array(0,0,0,0,0,0) , Array(0,
0,0,0,0,0,0),Array(0,0,0,0,0,0,0,0),Array(0,0,0,0,0,0,0,0,0),Array(0,0,0,0,0,0,
0,0,0,0))

S IRAE

1. MRS i B S AT
H & &5 W S5 BOctF . /an BRI 5 %851 A import scala. io. Source, 7 Win-
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dows M H F A — 40 g Vtest. txt, SCARSCHRINZE N “hello, i love Scala i love
Spark” , Source J&—> object X}, H#%Z5|H Source f fromFile 7715, FTHF g: \test. txt LI,
SRIGIEHL file fBE—1T, file. getLines J&— 1 15{CAF Linelterator, HKIKTEM T —17, RI5¥ Ak
— AT B println FEATITED, 5 OCHISCHF, tnfi 1-23 Fs,

[ 61 1-28] MASHL SCAF B2 OO T 75 1]

package com. dt. scala. hello

import scala. io. Source

import java. io. PrintWriter

import java. io. File

object FileOps |

def main ( args: Array|[ String|) {
val file = Source. fromFile( " g: \test. txt" ) // T BUAS Hb SC
for(line <~ file. getLines) { println(line) | //¥TEN%i i SCHH: N 25

file. close

2 e = oGy W W=

BATEER A 1-61 FiR,

[*1 Problems =] Tasks | & Caonsole 52

<terminated = FileOps} [Scala Application] C\Program Files\Javaljdk1.7.0_13\bin\javaw.exe
helle,i love scala
i love spark

Bl 1-61  BEHUR M SO SORTT

2. RN T

FALTF Scala EHUAS M SCAF R ERAE, 132U BT SC A2 AT Source XF 4, Source J& — 4>
object XF 4, UM GRS A5 B3 51 H Source 1Y fromURL J7 1%, TES B i AT 23T I M
U, X B Spark BUERIRIAE, 2 http://Spark. apache. org/ B IRAES, SR 5 B EEI—1T
HEATATED, EReBe B LU, SCPIE B s sy, antsl 1-24 o,

[511-29] IR s Seon i)

package com. dt. scala. hello

import scala. io. Source

import java. io. PrintWriter

import java. io. File

object FileOps {

def main ( args : Array|[ String | ) {

val webFile = Source. fromURL( " http://spark. apache. org/" ) //TEHUM TT 25
webFile. foreach ( print) / /4G i $7 EN 4

. webFile. close

10. }

I = R
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BATEER WA 1-62 Fiw,

|* Problems J=| Tasks & Console
=terminated = FileOps$ [Scala Application] C:\Program Files\Javaljdk1.7.0_13\bin\javaw.exe

<!DOCTYPE html>
<html lang="en"> @
<head>

<meta charset="utf-g">

<meta http-equiv="X-UA-Compatible” content="IE=edge”>

<meta name="viewport" content="width=device-width, initial-scale=1.8">

<titlex
Apache Spark&trade; - Lightning-Fast Cluster Computing

</titlex

B 1-62  BEIRR TS

3. EAmH

Scala 5 A A M 3C 1, B & 51 A Java.io f, import Java. io. PrintWriter, import
Java. io. File, #F477 TREHZET, Bd—3CHF new PrintWriter(new File( " scalafile. txt" ) ),
i for PEFMER], AT 100 YK, BRUCK: i (HE A ScalaFile. txt SCFH, 235 ASERL, #ie
PSCHE, il 1-25 Fros

[B11-30] GAHSCAFR M,

package com. dt. scala. hello
import scala. io. Source
import java. io. PrintWriter
import java. io. File
objectFileOps {
def main ( args : Array|[ String | ) {
val writer = new PrintWriter( new File( " scalaFile. xt" )) //E 34
for(i<—1 to 100) writer. println( i)/ BEE A

writer. close( )

2o =J ey W =

BITEER I 1-63 s, ok, (HE A RS,

B console &2
=terminated = FileOps$ [Scala Application] C:\Program Files\Javaljdk1.7.0_13\bin\javaw.exe |

El 1-63  SCHFEfTas R

TE 4T .72 ScalalnAction T 4% F5 #l#7, 7T LIA # ScalalnAction H 5 T A T scala-
File. txt CF, AT FTHF scalaFile. txt 30/, FTLAFEZIRIAEZM 1 100 5 AT 100 P07,
B AT, WK 1-64 PR,
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{8 Package Explorer 2 = O scalaFile.bdt 22

=SR-S

4 [£5 ScalalnAction g
> [ src 4

> m, Scala Library container [ 2 3

> @ JRE System Library [JavaS g
scalaFile.be 8

1-64  SUHHEATEHR

Map Bk & )

TE Scala H I ] Map ML H, Map W2 RG22 MRS I Z —, BRESE8E/(E
XHIBRGHE A, Scala S HI AR HLI 06 T A0 25 FUR AT A5 B ISR Map., 112569 Map 72
scala. collection. mutable B, ANF[AFH) Map 7E scala. collection. immutable B AT,

1. AA[ZE Map

Map BRGT FAH CHERVELE WorkSheet H1HY ScalalnAction. se FHEFT, ANAIAE Map ZEH (k,v)
(AR, I 1-31 Fx,

[ 6] 1-31] AA[AE Map AR,

1. val map = Map("book" —>10," gun" —>18," ipad" —>1000)
//5E LT —ANAA]ZS map £E Map( book —> 10, gun —> 18, ipad —> 1000)

2. for((k,v) <—map) yield(k,v*0.9)
/ /R for PEFR KUK Map B (k,v) (A BEFTHRAE . Map R AUEE K EIRFFAE,
5 Map S AEXERE V TR 0.9, 5 H—AH7 0 Map #54 Map( book —9. 0,
gun —> 16. 2 ;ipad —>900.0) ,V {EZERI N int ZERVEH A double 257

PATEERATE

1. val map = Map("book" —>10," gun" —>18," ipad" —>1000)
// >map :scala. collection. immutable. Map[ String, Int ] = Map( book —> 10, gun —> 18,
ipad —>1000)
2. for((k,v) <-map) yield(k,v*0.9)
// > r1es0:scala. collection. immutable. Map[ String, Double ] = Map( book —>9. 0, gun —
//1 >16.2,ipad —>900.0)

2. A[Z Map

AJ7E Map £R4812, Map A (k,v) BRSIXT ] DA T SEnsioi bR S5 80E, il 1-32
FIi7s o

[ 6 1-32] FI7E Map 2578101,
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1. val scores = Scala. collection. mutable. Map( " Scala" —>7," Hadoop" —>8," Spark" —> 10 )
// 5 XL— Al AE ) map £E scores: Map( Hadoop —> 8, Spark —> 10, Scala —>7)
2. val HadoopScore = scores. getOrElse (" Hadooop" ,0)
//F7 s getOrElse $6 AN (k,v) A XA k 1, gEBCH A A v (8 ; TSR 34 XA k
{8, 8k EHER 5 A SH00ME . X %A " Hadooop XA~ k {H, Rl I B4R
5] 0
3. scores +=("R" —>9)
// ] ZE Y Map % scores 38 fi—48 %48 , #r i Map £ 4 Map ( Hadoop —>
8,R —>9,Spark —>10,Scala —>7)
4. val HadoopScore = scores. getOrElse (" Hadoop" ,0)
// Tk getOrElse 18 UM (k,v) A XA k {5, BN A v (8 ; iR A XA k
8, 5 B 2R P15 — A S8, 3 A% Hadoop" 3X 4> k {8, 3R [FIAHNL (Y H 8
5. scores —="Hadoop"
// > A]ZE ) Map £E scores M BR—ANXF4H , Hr# , Map £ 4 Map(R —> 9, Spark
—>10,Scala —>7)

PATEERAE

1. val scores = scala. collection. mutable. Map (" Scala" —>7," Hadoop" —>8," Spark" —>10 )
// >scores :scala. collection. mutable. Map[ String, Int] = Map( Hadoop —> 8 , Spark
//1 =>10,Scala —>7)
2. valHadoopScore = scores. getOrElse (" Hadooop" ,0)
// > HadoopScore :Int =0
3. scores+=("R" —=>9) // >resl :com. dt. spark. test3. scores. type = Map( Hadoop —> 8,
R —>9,Spark —>10,Scala —>7)
4.  valHadoopScore = scores. getOrElse (" Hadoop" ,0)
// > HadoopScore :Int =8
5. scores —=" Hadoop" // >res2 ;com. dt. spark. test3. scores. type
=Map(R —>9,Spark —>10,Scala —>7)

Scala Y apply 77 7&

£ Scala W SCFIf IR HY apply 73k, Ml 3| L FIE A RB0, w238 apply
i

Object (Z%41, 242, - , ZHn)

apply JTIERBITFREPIG T, EBBIXTE Object (%01, S%02, - , Z¥n)
BPRE IR 385 FEPEAEXTSE object FIZE class HE X,

Object H A apply )

PEAXT4 objectApplyTest % LT apply () /i, il apply () Jrik S8 TER I T am into
Scala so much! 11, PARH #E—~ ApplyTest class 2,
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1. objectApplyTest |
2. def apply() = {
3. println("T am into Scala so much!!11")
4. newApplyTest
5. !
6. |
L/ Class 18 apply )

2 classApplyTest % L T apply () 7%, 1T apply () JrikSEELFTENS i 1 am into Spark so
much 111, class ApplyTest #H —"1777% haveATry, FTER%iH Have a try on apply!

classApplyTest {
def apply( ) = println( "I am into Spark so much!!!1")

1

2

3.

4. def haveATry {

5 printIn( " Have a try on apply!" )
6 f

7

%

TEFELEXS G object ApplyTest H15E LT apply () 7%, i EARMKAE ApplyTest () 45 val a
Astg, JEHH object ApplyTest B9 apply () i, @il 1-33 Fis,
[ 61 1-33] WEHEAEXTS apply st 01,

package com. dt. scala. oop
classApplyTest {
def apply( ) = println( "I am into Scala so much!!1")
defhaveATry {
println( " Have a try on apply!" )
}
f
object ApplyTest |
def apply() = { //5 X object ApplyTest ¥ apply J5¥% , Bll# ApplyTest X4 [ shiE F apply
println("T am into Scala so much!!!")
new ApplyTest //apply( ) HiH T —4> class ApplyTest i 5Efi
%

2 e = ey @ o =

—_— e e
S

%

object ApplyOperation |

—_ =
@n g

def main( args : Array[ String ] ) {
val a = ApplyTest( ) //f# ApplyTest X}, H apply i & class ApplyTest SEFIRRIE LS a
a. haveATry //a #1481 class ApplyTest [ haveATry J57%

f

— e e
2 e = e
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BATEE RN 1-65 Fis,

& Console 2
<terminated = ApplyOperation$ [Scala Application] C\Program Files\Javaljdk1.7.0_13\bin\javaw.exe |

T S
Bl 1-65 THHFEAXTS apply 1IB1745
MR BARAS AT RAAS 50 .
1) EAZRAMEAEXTS ApplyTest (), JCAH FH new FrEx 42, 18 A T4 ApplyTest ()
Ll & V8 apply () ik, FTERH"T am into Scala so much!!1"
2) [FEIAEAEXS G ApplyTest() 1Y apply () STk 2B (new) —> class ApplyTest X4,

#f class ApplyTest X2 M A a, a S T class ApplyTest XF 4 1 haveATry J55
3) AT a. haveATry J7i%, BLEFTENHi " Have a try on apply!", FRFF4h

Array #{ZHRY apply SEE )

M TN Array 20201 apply SEBLRY R B A LAZE— 2 =, U
1) A (new) — X4, il Array X4 H4%E L— 4, A Amay (1, 2,
3, 4, 5) #i&f& Array B apply () F7ik,

val array = Array(1,2,3,4,5)

2) 1F Array(1,2,3,4,5) 3% F3 5, &F Array 041 apply () FikagACeS, KB Array
B2 E (new) — > new Array [Int] XJ4, iR [Al—A~ Array 041,

1. /# % Creates an array of Int objects %/ //IBLNZRIZH Scala B A
2 //Subject to a compiler optimization in Cleanup,see above.

3 def apply(x:Int,xs:Int * ) ; Array[ Int] = |

4 val array = new Array[ Int ] (xs. length + 1) //###— 4~ %4 Array

5. array (0) =x

6 vari=1

7 for(x <— xs. iterator) | array(i) =x;i+=1 | //% array BX{H

8 array

9.

FEZ class ApplyTest H 22 LT apply () Jrik, ilid new ApplyTest 324, 8 class Ap-
plyTest (1) apply () 7%, Wf 1-34 Fis,
[ 1-34] Class 511 apply VAR 61,

1. package com. dt. scala. oop
2. classApplyTest { // R SLZ class ApplyTest
3. def apply() = println("T am into Spark so much!11") //%E X3 ApplyTest 1] apply 7775




Scala  EERMSFRTE

defhaveATry {
println( " Have a try on apply!") //& X haveATry J5¥&

-

object ApplyTest{ //%E XfEAXF4 ApplyTest

def apply () = |

10. println( "1 am into Scala so much!11") //5& XAEAEXFZ ) apply J5 i
11. new ApplyTest

12. }

13. |

14. object ApplyOperation |

4
5
6. |}
7
8
9

15. def main(args ; Array| String ] ) |

16. val a =new ApplyTest //8# ApplyTest SZ15)
17. a. haveATry // V& haveATry J5 ik
18. println(a)
19. println(a())
20, |
21. }
NIRRT AR

1) B JE new ApplyTest, BBret—A~ ApplyTest X} 5, # ApplyTest X ZMES a,

2) VM a i haveATry J7%, FTERfi " Have a try on apply!"

3) println(a); FTENAYSE com. dt. Scala. oop. ApplyTest@ 1d9a2ab, Bl ApplyTest 5| HHbhkE

4) println(a()): fHiH a() SPFHMA class ApplyTest B9 apply () 772, FTERHH"T am
into Spark so much!!!"

BATEE R 1-66 Fis,

Problems Tasks B Console &2
=terminated = ApplyOperation$ [Scala Application] C:\Program Files\Java\jdk1.7.0_13\bin\javaw.exe

Have a try on apply!
com.dt.scala.oop.ApplyTest@l93elfc
I am intoc Spark so much!!!

Q

Kl 1-66  Class ZEf4 apply 18 H

g

REENG T A28 Scala M Scala FAHICHERE TR, 6T IHHE 4548, Spark f& i Scala
TR, REHRAND T Hadoop M Spark MIIAEEHE s 72, WA B T8 LU Y Scala 2
>, AE R A T 1 (B 5) 2h TS0 e, B AR AT A& p A b, 7R m T T
Scala, # A Scala M REHE B S B AL,




225 ENEICLEL T

2 %% Scala BiFIAMGAE S O

TETPENER, FWHF PR —DEOHE— IR, BNEWFYEA A CHRHE
FAT R o T [0 Xof G Gt AR T A H K P A FOUA SR AR TRl R g X 42, RN gk 2060 4 HAT I
BERHRL AR, LR AR I BEXT R AAT A

AR RIT R Z R, 5 TR 2226 NG, IRCRMIXIR ZIAIRISC R . RRE %M
AR . SFRPIRSE SR TSR] Rl — S0 R Y R 0 SR, 502 1 1) X 4
2 (class) . BN, —ASERIEBUSCARG A FYIARRT LAY SEAR, JE—RFR, MSERIER
JEMA—ZES R G R A2, IR RE TP R, St n] RIBAR O 8 4 Y — 5K 3R
Wlaah e SO 7B, LT R A s SV R R P A ey, el T2
SE SRR, WP B AR R A T AP TIX 52, mT B i 2 B i — A7 A T
o, BRI, WL T AR PR T %, R XA BRI XTR (R
) BEREATHEMN A A AR BHRAE MR R R SR Z IR A I OCIOC R, BRI B 1 Tl 1) o
ZAPIIK . ZEFERFRER; B ERBEBCG AR, WAL T2 G 5 AR ;
BXFE, —DIERIXEG, R T TH RX RGRIT & PAEEE s r =

ATRA AT R AIIATTRL (&, MsdEds . OIS, IEXTSY)  JEdhR
Fak, IR, g7 B, RITE; wait FRRNH, DIREIAYRE L. SIHIRAITRRRAE A

| Section |
2L EHNEXKEEM

Scala ZSHEEAGEFAE ) OCHE T | AR BT, AR dR . IR AIERSE NS, ESEE I
i, AT ER AR R VIAR S 5 HAZR R SR, mES R, FEH T
AT,

Scala 7& X b @ B A TE 20 Java ARAALL, WN%E X class Student 2,

1. class Student |

2 private varprivateAge =0 // T FB MR A O

3 val name =" Scala" // 5 L)@k name

4. def age = privateAge /I BRI REAH 1

5 defisYounger(other: Student) = privateAge < other. privateAge
6

%




Scala  EEEMSHARTHK

class Student ZEHYE LU 2-1 FoR

® 7£ Scala IDE H' ScalalnAction T-# src H 5%/ com. dt. scala. oop £ H#7#: HelloOOP. Scala
A

o ft— /X4 student val student = new Student,

o JE M student XT R student. name, FH println Ay 2 FTEN#ii H student. name {4 Scala,

[%1]2-1] Scala & X RHi,

1. package com. dt. scala. oop

2. class Person {//% X class Person 2%

3. private var age =0 // % X FAA J& 1

4. def increment () {age +=1} //7E X increment /5%

5. def current = age// & X current J ik

6. def act(person:Person) { //%E X act /7%

7.

8. !

9. |

10. class Student{// i€ X 242K class Student

11. private varprivateAge =0

12. val name = " Scala"

13. def age = privateAge

14. defisYounger( other; Student) = privateAge < other. privateAge // & X isYounger J5 %
15. |

16.

17. object HelloOOP {

18. def main( args;: Array|[ String ] ) ; Unit = |

19. val person = new Person()//B# Person ZE5L 4]

20. person. increment( ) // ¥ person Xf 42 L {5]f] increment
21. person. increment ()

22. println ( person. current )

23. val student = new Student// B %4 student FSLH

24, println( student. name)  //VPHFHXT 4 student {9 )& PE name
25. |

26. |

BATEE RN 2-1 iR, X4 person P 2 IR increment () /7, age A BB 1, R
Jatt age =2 MEMKIEZS Current, FTENHA 2, FFFTENHIH name FI{EN scala,

B Console i

=terminated = HelloOOP$ [Scala Application] C:\Program Files\Java\jdk1.7.0_13\bin\javaw.exe
2
Scala

E2-1 FEEX

A8 getter 70 setter K JE ME )

9’5 Java 250, Java FEJEPERIE LA getter F1 setter 7715, IXFEAY—XT getter FIl setter
FEFRMIEYE, TE Scala W, getter I setter 7 1IN HIEAT A A getxxx Fl setxxx A, T2




E AN Scala @ [E 3 RBIEF A

L) privateAge Fl privateAge_ = FIE X, FRfE N privateAge 5IJE getxxx J7i%, privateAge_ = 5l
I setxxx J7¥E, I Java Y HIEZ—FERY,
Java H' getter il setter J7 76 E LUNT .

Public class Person { @

private int age;

public int getAge( ) { return age; | //get Jyik
public void setAge(int age ) { this. age = age; | //set J7 ik
|

Scala HFEMERIE X, JBMEHA getter Al setter J7 ik

wnogs e =

1. class Student |

2. private varprivateAge =0 // & X —A~J@ M privateAge , Scala H X} 5 T BEES IR AL getter

Fl setter 7735, FEAAS A FH B E X (BFE scala i 1A SEPRAERL T getter Al setter
I, B privateAge il privateAge_ = AJE X

val name =" Scala"

def age = privateAge

defisYounger ( other: Student) = privateAge < other. privateAge

%

Scala FJEMEH A getter Fl setter JrikIIE, LEEUT .

1) 7E Scala IDE H', £ ScalalnAction T.F2 src H 5 com. dt. scala. oop £, TEG|H Y
HelloOOP. Scala [ B bp A7 8, 1 FE properties fiy 4, #fH J& X B XHEHE, & A Hel-
100OP. Scala B9 3CA4FH 5% : G \scala\scala_workspace \ScalalnAction \src \com \dt \scala \ oop \ Hel-
100OP. Scala, WK 2-2 7R,

e @ s

B Properties for HelloOOP.scala % . . 5
| Resource 2 VR
I . Path: /ScalalnAction/src/com/dt/scala/oop/HelloQ0P.scala
Run/Debug Settings . .
Type: File (Scala Source File)
Location: Gi\scala\scala_workspace\ScalalnAction\sre\comidtscala\oop\HelloOOP.scala
Size: 572 bytes
Last modified: 20155F10858 T43:53:50
Attributes:
|71 Read-only
[¥] Archive
7] Derived

Text file encoding
@ Default (inherited from container: UTF-8)

&) Other: |UTF-8

[ Restore Defaults] l Apply ]

@ [ ok ][ concel |

K2-2 #&BEXMFAR
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2) fE Windows RS “FFUR” —>“isf7” w4, £ “Bf1” @0 Ph% A CMD 4y
4, PEA DOS M85, 1EMAATHRET 1 HEA HelloOOP. Scala (1) H 5%,

G:\ >cd G:\scala\scala_workspace \ScalalnAction \src \com \dt\scala\oop

3) 7E DOS #E/RFFH i A Scalac HelloOOP. Scala, ZiiFA4z i JIVM F45H5

G : \scala\scala_workspace \ScalalnAction \src\com\dt\scala\oop > scalac HellOOP. Scala

4) 7E DOS ¥R Rl javap — private Student 227 Student 2L X,

G: \scala\scala_workspace \ ScalalnAction \ src \ com \ dt \ scala \ oop \ com \ dt \ scala \ oop > javap-private

Student
Javap-private Student 177 5E AT .

public class com. dt. Scala. oop. Student {

private int privateAge; //privateAge JEFAA F B

private int privateAge( ) ; //privateAge [ getter Jr ik, BFAAE ik
private void privateAge_ $ eq(int) ;//privateAge Y setter J779%, = 7£ jvm HEIEN $ eq, &
NS

1
2
3. private final Java. lang. String name;
4
5

public Java. lang. String name( ) ;

6

7. public int age( ) ;

8 public boolean isYounger( com. dt. Scala. oop. Student) ;
9

public com. dt. Scala. oop. Student( ) ;

TSR, RENEE, HEBER

M S B W )

Scala F ] I ELHIMIESS, Scala 225 Java ANA SR Scala A5 FAERS, BT £M
WL, REAEEZERMES, ARG SS, SR A PR this, &—1
B DR I AR AR A AL — N SEHT 2 SCRY AR B AL i e 5l A g i R T T 46

RBIRHS class Teacher ZEHGE X T — ANl Bh AL 5 4% this, 5 Bh A & 5 JC 8 FH 3209 i 4%
this, #RJG 45 name W{E ., W06 2-2 FiR,

[ 2-2] Scala 25 1E#R <1,

1. package com. dt. scala. oop

2. class Teacher |




225 ENEICLEL T

var name ; String = _
private var age =27

private[ this | val gender =" male"

3
4
5.
6.  def this( name; String) { @
7. this //PAHFERGERS this

8

9

this. name = name //% name W{H
o
10. def sayHello( ) {
11. println( this. name + " ;" + this. age +" ;" + this. gender)
12. |
13. |
14. object OOPInScala |
15. def main( args: Array[ String] ) |
16. val p =nnew Teacher
17. p- name =" Spark"
18. p- sayHello
9. |
20. |

BATEERINE 2-3 iR, Hid—1 teacher X5, SLHIEXT G age MR{E 27, gender K
B male , SRJ5E 1 P. name =" spark " 4 name MR{H spark , G RS sayhello FTER % Y name |
age . gender AI{H .

B Console =2

<terminated= OOPInScala$ [Scala Application] C:\Program Files\Java\jdk1.7.0_13\bin\javaw.exe
Spark:27 : male

Kl2-3 HiBhkgiGEas

£ 15 58 )

TE Scala P, BNREA B, FHESSKE E—.

1) FMESNSHEEERAZ)E.

2) FHEERAISEON val 5L var 1 A SISO FE, HAEHAR IR AS L ARYZEL,
3) FMESAEIETER T RO, SPATHE P 1iEs]

class Teacher Y F A4 28 ZHE X (val name ; String, val age : Int) W5 2-3 Fr7R

[ 2-3] Scala EAYTEZSSH),

1. package com. dt. scala. oop

2. class Teacher (val name :String,val age:Int) {// EH &R E ASE name, age

3. println (" This is the primary constructor! ! 1" ) //FHJEEHHIT1EA]

4 var gender: String = _ // FAESRPATIE R, R i AT, AT &R null
5 println ( gender) // EXTE AR PATIE )




Scala  EEEMSHARTHK

def this( name; String , age ; Int , gender ; String) {

this. gender = gender

6
7. this( name , age)
8
9 %

10. |

11. object OOPInScala |

12. def main( args: Array[ String] ) |
13. val p = new Teacher( " Spark" ,5)
14. println(" ;" + p. age)

5. |

16. |

BITEERNE 2-4 Fi7R, Hid— Teacher(" Spark" ,5), FHE#E ASE Sparks, F
P 1 A AT 1 )4 T B4 S " Thisis the primary constructor! 11", K24 gender {5 (A7 A MRAEL,
FrAFTENS Y gender BUMEN null, SRJGFTER H A3 E . 5,

[2! Problems = Tasks B Console &2

<terminated= OOPInScala$ [Scala Application] Ci\Program Files\Javaljdk1.7.0_13\bin\javaw.exe

This is the primary constructor!!!

null
H-

|
K2-4 FHisds

7R D7 13 A5 PR B 44 25 5% )

Scala ZEH F Y 1E & A0 A8 U5 MBI AE, BRIV RIALR S public, Az A 14 1 4%
e LR TSRS VT BT R private, AFAAHITERS, RAVFRAG VI, B iksk
RS,

(1) NGRS

TE class Teacher 281 ) T 44 1 25 BRIA VT AL R 4 public,,

1E Windows REEPEERE “IFIR” - 247”7 &, 1£ “izf7” @ H P4 A CMD 174,
HEA DOS B 1A AT R FEH #E A OOPInScala (19 B 5%, 7 DOS /7R fFH i A . scalac
OOPInScala. Scala, ZwiF R JVM 0585, 78 DOS #2545 T i H Javap — private Teacher &7
Teacher ZE%E X, AT class Teacher 28 H 3= 44 i #8 U7 M ALFR A4 . public com. dt. sca-
la. oop. Teacher (java. lang. String, int) ., 7] LLiliid val p = new Teacher (" Spark" ,5) 33451k
X4 , WS,

G:“scala“scala_workspace*ScalalnfAction“srcrcom~dtsscala“oopscom~dtscala~oop>Jav
ap —private Teacher
arning: Binary file Teacher contains com.dt.scala.cop.Teacher
Compiled from "00PIn8cala.8cala"
public class com.dt.scala.cop.Teacher {
private final java.lang.8teing name;
private final int age;
private java.lang.8teing gender;
public java.lang.8teing name{>;
public int age{2;
public java.lang.8teing gender{};
public void gender_$eq{java.lang.Stringl;
public com.dt.scala.cop.Teacher{java.lang.8tring, int);
public com.dt.scala.cop.Teacher{java.lang.8tring, int, Jjava.lang.8tringl;




E AN Scala @ [E 3 RBIEF A

(2) RVAHERS
TE class Teacher 2871 & L EM)1E AT RIALER A private, H F1F class Teacher H 2517,
AFVFHNER I, K3 A RAAT HE T A

class Teacher private( val name:;String, val age:Int) {//5€ X private FAfG #4185 7%
println (" This is the primary constructor!!!")
var gender;String = _

println ( gender)

this ( name , age )
this. gender = gender

1
2
3
4
5. def this( name;String, age : Int, gender ; String ) {
6
7
8 f

9

%

¥ class Teacher Z54mIF4 A% JVM 588, 78 DOS RS T Javap-private Teacher A
F Teacher 2202 X, class Teacher 257 My #R U5 MIALR M FAA , U0F s .

G:~scala“scala_workspace“ScalalnfAction“src com*dtsscala‘wop com~dtiscala‘wop>Jav
lap —private Teacher

arning: Binary file Teacher contains com.dt.scala.oop.Teacher

Compiled from "00OPInScala.Scala"

public class com.dt.scala.oop.Teacher {

private final java.lang.String name;

private final int ages

private java.lang.String gender;

public java.lang.8tring name(2;

public int age<(>;

public java.lang.8tring gender<);

public void gender_S%eq{java.lang.Stringd;

private com.dt.scala.ocop.Teacher(java.lang.String,. intd;

public com.dt.scala.oop.Teacher{java.lang.8tring, int. java.lang.Stringl:

XHE, class Teacher Y M1 a8 B FA A W I 2%, H #%8 id val p = new Teacher
("Spark" ,5) R R, PR BA R SECR I E RS, 1 class Teacher ZE 1% 1)
ISR AA 7, LI val pl = new Teacher( " Spark" ,5 ,"male" ), & A 3 5%
Tl DR 3 A A TN G A

PIERRAShERR f

T Scala 1, FJLIETEIRSHI AP INCTERR S M, N, AT RIAE s B0 SCeRBl, 7E6rhiE X
e, TERHESCE, RIE SCNFRIEMINTEZE, 1L Java IFFHH, Java BINTRZENE THMHZE, 1E
Scala ™', Scala BFYNFZEFISNASELRIEAT S H M, BN, [F—50 AR 5L AR RT AE AR AR
FAN, MARIRAFINAGERS N, QRERN, 72 JABGE R S A R R A

(1) WERIE, IMHE

TE SL— ML Outer, TEAMIRZEHLIAFE L —ANEZE, wTRIEH] Outer => 45 7P EE
E—5 20 Outer, PRJFAENFRZE Inner AL T Outer E4ET I Outer HYBMTT 15




Scala EEEMSF R

INFRZE | ARSI 2-4 R,
[ 5] 2—4) #PEB2E Outer, PIFBZE Inner,

package com. dt. scala. oop
class Outer( val name:String) | outer =>//#—"544 1Y outer
class Inner( val name:String) {
def foo(b:Inner) = println( " Outer:" + outer. name +

"

+ b. name)

f

}
object OOPInScala |

def main ( args : Array[ String]) {
10. val outerl = new Outer( " Spark" ) /B — AN IS outerl ,5{% Spark IRAE 45 Outer 1Y

name

1
2
3
4
5. " Inner:
6
7
8
9

11. val outer2 = new Outer( " Hadoop" )

12. val innerl =new outerl. Inner(" Scala" ) //#7 AT outerl NP innerl , 4 Scala TE{E
%5 Inner ) name

13. val inner2 = new outer2. Inner( " Java" )

14. innerl. foo(innerl) ;// 3 FHPNERZE innerl 1 foo J7¥2 , FTEN % H

15. inner2. foo(inner2) ;

16. |

17. |

NI E T AN 2-5 Ffs . PR PNEZS innerl 19 foo J732%, FTENH HIAMHZS 44 FR Spark
AR NERIEAFR Scala; TR inner2 1 foo 71k, FTEN4 H AN 24 FK Hadoop S N
HRIE A FK Java,

[*! Problems & Console &2

<terminated = OOPInScala$ [Scala Application] C:\Program Files\Javaljdk1.7.0_13\bin\javaw.exe
Outer: Spark Inner: Scala
Outer: Hadoop Inner: Java

Kl2-5 R, ShE
TE Scala I8 H AT, Hi AIMTZE Outer S B2 Tnner Y E X, Hi A Innerl. foo (In-
ner2) , VA Inner2 NP2, 235 HE 2 Outer2. Inner 5 Outerl. Inner FYZERURIEEE (type
mismatch) , W] 2-5 Fi7w,
[5]2-5) Scala Innerl. foo (Inner2) VEMAZERIAVCHE RG],

scala > class Outer( val name:String) { outer =>
class Inner( val name ; String) {
deffoo(b;Inner) = println( " Outer;" + outer. name +

" +b. name)

| E

defined class Outer

1

2 |

3 |

4. | " Inner:
5 |

6

7
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8. scala> val outerl =new Outer( " Spark" )

9. outerl ;: Outer = Outer@ 146774

10. scala > val outer2 = new Outer( " Hadoop" )

11. outer2 : Outer = Outer@ a537h3

12. scala > val innerl =new outerl. Inner( " Scala" ) //innerl FJFNEZER: outerl
13. innerl :outerl. Inner = Outer $ Inner@ 1547681

14. scala > val inner2 = new outer2. Inner( " Java" ) //inner2 fFNFZEE outer2
15. inner2 :outer2. Inner = Outer $ Inner@ 166d107

16. scala > innerl. foo(innerl )

17. Outer:Spark Inner:Scala
18. scala > inner2. foo(inner2 )

19. Outer: Hadoop Inner: Java

21. scala > innerl. foo(inner2) //3E/RAR5; , ZEHAPCHD
22. < Console > ;13 error; type mismaich;
23. found :outer2. Inner

24. required ; outerl. Inner

25. innerl. foo(inner2 )
26. "
27. scala >

A DL i 2RI 5 Outer#lnner S i o Y HR 2 E F 0] 88, FESCBR I & Hh T3 AR il 55 32
M me B S B, hEeiREL, A .

1. def foo(b:Outer#Inner) = println( " Outer:" + Outer. name +

2. " Inner:" +b. name)

XFE, Innerl. foo (Inner2) FEREZETT T, HATHIZE SN Outer: Spark Inner: Java,

(2) RBIBGE MDA 0 R 41

TE X —A~HMEZE Company, TEAMZE Company B E X — > EBE Staff; ZPHPJE Com-
pany BIA R, ARIZEEEOFEIRGAZE | BB E . Fiin i Tk, WEBSE Staff BL5 HLIH
A—PBRRNEE

class Company { /% L —AHMi2 Company
class Staff( val name:String) { // % X 2 Staff
val contacts = new ArrayBuffer[ Staff]
f
val Staffs = new ArrayBuffer[ Staff]
def join( name:String) = {//2& Company ¥ join J7i%
val s = new Staff( name)

Staffs +=s

2 g J ey By =

S

—_—
— O
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IRABAEA PIZK A F] . myFacebook Fl myTwitter, myFacebook 2RI A4 51 1. . staffl _
myFacebook Fll staff2_myFacebook , staffl _myFacebook Fl staff2 _myFacebook &N #2E, J& F
myFacebook #M2S; myTwitter 23 B34 Il — 24 51 1. staffl _myTwitter, staffl _myTwitter J& N #B
2, JBT myTwitter /MRS,

staffl_myFacebook , staff2_myFacebook []J& T —% /A ] (myFacebook #F3S) i}
PAHJMEEZR N, staffl _myFacebook. contacts += staff2_myFacebook

staffl _myFacebook ., staffl _myTwitter 435! J& T A H A F  (myFacebook #MiB2E . myTwit-
ter SMEBS) , P B IS ANBEEINEX R A . Scala IDE #2278 #4515 B type mismatch; found:
myTwitter. Staff required; myFacebook. Staff, &8P [FI2EBIANE]

I BB Company#Staff SRACHE, 41 FFiR .

1. class Staff( val name: String) {

2. val contacts = newArrayBuffer[ Company#Staff |

f
XFE, staffl _myFacebook . staffl _myTwitter BLZE T A JMERR N T ¢

staffl _myFacebook. contacts +=staffl _myTwitter

ANERZE Company , NHRIE Staff 7551 405 2—-6 Fis
[6]2-6] Scala NS, FMFISEHIFRZRHI,

1. package com. dt. scala. oop

2. import scala. collection. mutable. ArrayBuffer

3. class Company { VI D& NG S Company

4. class Staff(val name;String) {//5€ SLPNFFHR 532 Staff

5. val contacts = new ArrayBuffer[ Company#Staff] //H 53 2845l tH B R A contacts J& £

6. |

7. val Staffs = new ArrayBuffer[ Staff] // E SCHR B AR 4 Staffs

8. def join( name:String) = { //E X join J7iE , ¥ —AHA 5L | 7E Staffs 20 H—A> A 5

9. val s = new Staff( name)

10.  Staffs +=s //4(2H Staffs $AHTA

11. s

12. J

13. |

14. object OOPInScala |

15. def main(args; Array[ String ] ) |

16. val myFacebook = new Company //fl|# Company 28, RE{E 45 myFacebook

17. val myTwitter —=new Company //fl|# Company 2, Bt{H %5 myTwitter

18. val staffl_myFacebook = myFacebook. join (" staffl _myFacebook" ) //myFacebook JIl A—~Hf
Y staffl_myFacebook , BM{EL%; staffl_myFacebook

19. val staff2_myFacebook = myFacebook. join( " staff2_myFacebook ") //myFacebook il A% —4>

FTHR B staff2_myFacebook , {EH %5 staff2_myFacebook




2= ENGLEY IS A

20. staffl_myFacebook. contacts + = staff2_myFacebook //7EH 51 staffl _myFacebook f¥38 i 5% %1
FHMABR B staff2_myFacebook , B~ A ) Ji —ZK /A ] myFacebook , AJ LA TH 5~

21. staffl _myFacebook. contacts += staffl _myTwitter //FEHR 51 staffl _myFacebook A9 1 5% 51 3%
AU 5h— 58 RIS saffl_myTwitter, B39 R Al AR A ST L AL GE, (D)
MBI A SN AF RN, H7E X T Company#Staff 2852 | 33 B TH = ol LUIA

L YNSIDNA
22. val staffl _myTwitter = myTwitter. join ( " staffl _myTwitter" ) //myTwitter JlI A — > §3 53

staffl _myTwitter, TAE 25 staffl _myTwitter
23. for(elem <— myFacebook. Staffs ) println( elem. name) //FTE[JH} myFacebook AYHR 5t 4 B
24. for( elem <— myTwitter. Staffs ) println( elem. name) //  FJENH} myTwitter [ HR 53 44 .
25. J
26. |

BITEER MK 2-6 TR, FTEIEG Y myFacebook 23 ] i HI 51 44 B staffl _myFacebook |
staff2_myFacebook ; ¥TEN#ij it myTwitter 2 &) YU 51 4% 8- Staffl _myTwitther,

|#! Problems J=| Tasks & Console i

=terminated= OCPInScala$ [Scala Application] C:\Program Files\Java\jdk1.7.0_13\bin\javaw.exe |
staffl_myFacebook

staff2_myFacebook

staffl_myTwitter

K 2-6 ZEHIH Company#Staff

[ Section |
gL B g., FEXNSR

(1) BfIxige
Scala FP{EAT ERAS T LA AS T BE, Scala H (i A object X 52k SRR RE IR, object
XG0 ST FA KB BAA S, s

1 object University{ // B LB SEART S University

2 private varstudentNo =0

3 defnewStudenNo = | //%E X newStudenNo J5 ¥ , K275l 1, 3R [FE 245 studentNo
4. studentNo += 1

5 studentNo

6

7

%

(2) HEAEMZR

£ Scala 1, FJLLEITSS SR M “ARET XGRSCIBEA S0 575 A #AS J
2, Wl 2-7 FraR, AE Scala W, W RIS GREFEIZH A RGRARSEIREA S5 7 1k
NATSHIERZE, & X3 class University, 28 class University #14 H & A9 )8k id, number
(id H VA X R B newStudenNo FER{E ) , 28 class University #4 H & A9 aClass;

< 77




Scala  EEEMSFRTH

[F] 52 L2 class University FUPEA XIS object University, fEA2XF 42 object University #4 H
B R 27 studentNo, MBS — 55 1) /¥ newStudenNo, iR [F#r 225 £ XA object
University #H4 T Java BY#F S, JCASLGIML, Al LB AR AE XS RAY DT IE . ) 2-7

JIR

[512-7] Scala A% 5RH.

2oL = oGy Wnogs W =

—_ = =
= 8

13.

19.

package com. dt. scala. oop
class University | // & X2 University
val id = University. newStudenNo
private var number =0
defaClass ( number: Int) { this. number += number |
f
object University { // % X.2& University ff¥42 %142 object University
private var studentNo =0
def newStudenNo = {
studentNo +=1
studentNo
f
f
object ObjecOps {
def main( args: Array[ String | ) ; Unit = |
println ( University. newStudenNo) // BV AR X% University 4 /77% newStudenNo
println( University. newStudenNo) //FF-K I newStudenNo J577% , 245 studentNo FHIT 1
f
f

KRB RPN G AR E DT ARG SR, SRR A X R0 A T Rl — s rb il
F object A= XSG E SCIHC B SO T Z .

BATEE RN 2-7 s, EHIFEAEXS R University JCf7 new — XFREM, LM I
HE X4 University ) newStudenNo 7772, ¥ studentNo 2#/E22 5 1, FIENGHIZER 1, SRIG 5
TRV FAEAXT S University B9 newStudenNo J77%, 22500 1, FTERRHEE S 2,

&) Console &2

=terminated= ObjecOps$ [Scala Application] C\Program Files\Java\jdk1.7.0_13\bin\javaw.exe
1
2

B2-7 JMfEAEXS

#A. BAMOWE, BESFR, BE5HE

7 Scala Hfr, (FHARART UM RO TORTE, (8RR O SRA A AT 5 e, 4R AIL




E AN Scala @ [E 3 RBIEF A

il Bl FH AT LA — 285 A2, b BN S , ton] DLBR SRR A R 2 A )
IR,

N\

, - BEMHE IS

Scala kA MH H extends JBET, WNAEE X —1> class Personl 2%

1 class Personl ( val name:;String,var age:Int) { // E X —"12 Personl
2 println( " The primary constructor of Person" )

3 Val school =" BJU"

4. def sleep ="8 hours"

5 override def toString = "I am a Personl!" //H 5 J7¥: toString

6. |

class Worker 255 L AEFK T class Personl 2%, 72544 2 )5 HiH extends Personl T/A]F/N
47K class Personl 2%, class Worker 284 7K class Personl 25T A EAAE BI 51, class Worker
K class Personl ZEIJ T8I XA, class Worker 284 7K class Personl 2%, class Worker
FKYFRAFIE, 1M class Personl ZEPEFR A

1. class Worker( name: String, age : Int, val salary: Long) extends Personl ( name, age) {//4% B2
Personl

println (" This is the subClass of Person,Primary constructor of Worker" )

2

3. override val school =" Spark"

4 override def toString =" I am a Worker!" + super. sleep //H 5 J7% toString
5

%

KA D TEMESMZNFIGE RS, B SRS PR this; B — 4 B & 4548
WAL —ANSEHTE 2858 SCRY A A B A i f A9 8 a8 AT T4 o 528 ARl B ALY 3 45 25
MEM S, TR LRSS, EMEaSMSE LA —ER, BN
P S Bt G T — i .

PUF A 2 LT —AF2K class Worker 27K Personl .

class Worker( name ; String, age ; Int, val salary:Long) extends Personl ( name, age )
LRI F i SCT — A8 AR A 1 4% Y A i 4% -
class Worker( name ; String, age : Int, val salary:Long) extends Personl ( name ,age)

A class Worker 2509 3 2% name; String, age: Int, val salary: Long M1~
#({ name: String, age: Int 53825 T #H2E Personl A EM RS, I — T 2% new Worker
(" Spark" ,5,100000) , ZVHHIHE2E Personl [ EMIERY, 4 Personl [ name , age MK{H,
PATHEZE Personl MY ERE AR 1YIEA], WIHT BN 1 #E25(%15 A1) The primary constructor of Per-
son; SRIG TS Worker B9 FM1ERS, AT T2 Worker B9 M) E R IEA), FTEDH B 138

f41E4]) “This is the subClass of Person, Primary constructor of Worker,”




BERMSF ALK

w5 :

HEPH —AF B val school ;

1. class Personl ( val name:String, var age:Int) {
2. ..
3. val school =" BJU"
4. ...
5

TET-2 class Worker i ] override 557 855 M ZE 1Y val school TFBt, WK{H val school
" Spark" :

class Worker ( name ; String, age ; Int, val salary: Long) extends Personl ( name,age) {

1

2 .

3. override val school =" Spark"
4

5

WS )

#AE Personl H1 A5 — 7772 def toString =" 1 am a Personl!" |, #A2S Personl i [ over-
ride AT B 5 T Scala. AnyRef ) toString /5 .

class Personl (val name; String, var age: Int) {

1
2
3. override def toString ="1 am a Personl | "
4

I
e T2 class Worker 1811 54 override TEE H2E Personl [ toString Jrik, FTERHIH" 1

am a Worker!" + super. sleep:

class Worker( name : String, age : Int, val salary:Long) extends Personl ( name,age) |

1
2
3. override def toString ="1 am a Worker!" + super. sleep
4

}

Scala )T EMEG W] 2-8 PR, & L—12K class Personl, 7% JEYELES name . 4F
i age, 25 class Personl 4k7K H AnyRef, AnyRef 487K | Any 2K, Any 282 Scala #1~Z 1M
RAT 2 class Personl 52K AnyRef I toString Fs, FTEN 74558 T am a Personl | ;
RIS E LT —4F 2K class Worker, 075 & name, 0% age, FHPM salary, 4k H#HZE




E AN Scala @ [E 3 RBIEF A

Personl , [A]f S T #A2E Personl HY toString J7 1%, FTENHIHH I am a Worker! NI sleep
JE{E 8 hours,
[612-8] Scala X EHES,

1. package com. dt. scala. oop

2. classOverrideOperations

3. class Personl (val name:String,var age:Int) { //5E X 3§ class Personl

4. println (" The primary constructor of Person" )

5. val school =" BJU"

6. def sleep ="8 hours"

7. override def toString =" T am a Personl!" //E 5 Ji L toString

8. |

9.

10. class Worker( name; String, age ; Int, val salary; Long) extends Personl ( name,age) {

//class Worker 2% 7K #82K class Personl
11. println( " This is the subClass of Person,Primary constructor of Worker" )
12. override val school =" Spark"
13. override def toString =" T am a Worker!" + super. sleep// 25 7% toString
14. |
15. objectOverrideOperations {
16. def main( args; Array[ String] ) |
17. val w = new Worker( " Spark" ,5,100000)//3 &—> Worker SZf , $14T Personl #BS K45
TIEM]  SRG AT Worker [R44) 38 #1518 /1)
18. println( " School ;" + w. school )

"

19. println( " Salary ;" + w. salary)
20. println(w. toString( ) )
21, |

2. |

BATEE RN 2-8 Pin, SLBfb—A Worker F2XI 4, L AWA . Fi . HFHSE NS
% (" Spark",5,100000) , FHXF G LA TR P SE AT Personl AL AR IER], 14
i IR AR AT, BT ER e 1 —4 735 4] The primary constructor of Person; #R 54T
Worker F-2i [l 4 1& #% 15 41, FTEP % i This is the subClass of Person, Primary constructor of
Worker; SRR IAT main J7 AR 5 22 49 = 44T BR8] println (" School ;" + w. school ) |
println( " Salary:" +w. salary) . println(w. toString( ) ) T EN#i i 45

B Console 2

<terminated= OverrideOperations$ [Scala Application] Ci\Program Files\Java'jdk1.7.0_13\bin\javaw.exe
The primary constructor of Person

This is the subClass of Person, Primary constructor of Worker

Sschool :Spark

Salary :leeeee

I am a Worker!8 hours

K2-8 HMEMESGIEBITER




iH B S5 FF & SCik

MR, MEFR. MRIE

T )

1E Scala 1, FJLMfI ] abstract JCHEF E ARRERE LB A, BlE X — g2,
FRAE SR 5L NSRRI EORA BRI IRAE, R 2erh e SRy WA TR i SR A 7 ik 52
BAA ) 4N abstract class SuperTeacher G S 1572 def teach SEA HARI A TIE ), 524
—A~ class SuperTeacher B FHTE TN teach Ty i 45 th BRI TR )

abstract classSuperTeacher( val name : String) {

var id ; Int

1

2

3. var age: Int
4 def teach
5

}

S HREFEER )

G UIMA R B, R FBOl 2 A WIRE R T B, 4 class SuperTeacher i
G var id, var age PR & SCEARIE, ISR T B, WARARRMEI, #ERPE
TR R AR AEMRAE,  Scala IDE 2 de 23278 1%

abstract class SuperTeacher( val name : String) |{
var id ; Int

1
2
3. var age: Int
4
5

2063 EESE )

GRS ik, g ik 2 A BAR Ay ik ATk, o classSuperTeacher
TG def teach I LA & LR PATIER], MR I,

hE2s . I B, gkl 2-9 i, € L— %2 abstract class SuperTeacher,
AL — MG R4 name, MR E L F B id, age, T /& SuperTeacher JEfH% K,
PRI BT U IR, g2 b 4 71 teach T ICAE SO Sk

FE L —2 class TeacherForMaths, 34514 i &% J& 75 %k 24 name, 4% 7K £ 45 2K Super-
Teacher, TEZ% class TeacherForMaths 1 E 55 7B id, age, T HHMG ¥ teach, FJENH




2= ENGLEY IS A

H—4718 7] Teaching! 11,
[%12-9] Scala #1522 | fhRTFBL. hRITikml,

© g F ey o Y=

,_.,_.
—_ O

24.

package com. dt. scala. oop @
classAbstractClassOps {
var id; Int = _
|
abstract classSuperTeacher( val name : String) { // B X% 2K abstract classSuperTeacher
var id; Int //FZ 2R 7 B IC R (E
Var age: Int
def teach // MG IEHIHN G T L TCHE L5k L Ik
f

classTeacherForMaths ( name ; String) extends SuperTeacher( name) {
override var id = name. hashCode( ) //E# A & id, M{E name A9 hash {H
override var age =29 // BEERAS = age,}rﬁfﬁ 20
override def teach | // B teach 5k, ¥ B 1B 4)
println (" Teaching! 11"
f
}
object AbstractClassOps {
def main( args: Array[ String] ) |
val teacher = new TeacherForMaths (" Spark" ) // £ TeacherForMaths SZ 4]

teacher. teach// W teach 77
println (" teacher. id" + " ." + teacher. id)
println ( teacher. name + " ;" + teacher. age)

}
f

BITEER I 2-9 iR, L AEXT 4 TeacherForMaths (" Spark" ), & AWE4% name S 44
BIE N Spark,, SRIGVEHXTA teacher Y teach J5¥, FTENH H—1 715 4] Teaching! 11 ; J5 25
FAPIZEATENR A, MRORETENSai id . 4F U age MYMH.

p

|%! Problems %] Tasks | B Console i

=terminated= AbstractClassOps$ [Scala Application] C:\Program Files\Java\jdk1.7.0_13\bin\javaw.exe |
Teaching!!!

teacher.id: 88085633

Spar‘k:29|

Kl2-9 Hhigede, MR7yE. Mgk

trait 4% J&

trait ¢ 5 Scala FACHS ST IR ELZEHAIT, FRBUEPRE TR BUE X, 1E Scala I
Hr, il Java AFIAYSE, Scala SEBURFBTI A ZAE O, wait $5 57 AT LLR 94 507 1% FLAAR




Scala  EEEMSHARTHK

Jrik, KAl Z AR, SRR PRI BBMORER AR, Kl IRAEEZA
Fei,

el fEREOEAK trait )

Scala ¢ BTfH F trait JCHE T8 L —A> trait F¢5T, H¢ 0B BESEI M ik R R 1,
AT DO 5275 B0 abstract .

1.  trait Logger{
2. def log( msg: String) /XA &5 ik
f

A1 Java i H implements /AN [F], F2& class ConcreteLogger i F extends 4k A& SZ B Logger 4
i, LG log ik BARSEBL, ANSR trait Logger 1 log W) E LIRS ik def log(msg:
String) , 7E ConcreteLogger Z& 1A LI override JC##ET, WA trait Logger "' log AY % X J&
def log(msg:String) { | , 7E trait 777k log A BAKMSZEL, ABATLE ConcreteLogger 2575l over-
ride JCHEFHE S log J772:

1. classConcreteLogger extends Logger with Cloneable {

2 override def log( msg:String) = println(" Log:" +msg) //H5 log Ji ik
3 defconcretelLog{ // EXL concretelog Dk

4. log("Tt s me 111")

5 f

6. |

WSR2 class ConcreteLogger 1 4R A 1E—A~, AT LA R with S&8E 748 H Al 6 45
5, 540 Cloneable 435,

BITEER I 2-9 o, SEEIAEXT 4 TeacherForMaths (" Spark" ), £ AW:44 name 2%
HIE A Spark, RIS VX4 teacher Y teach J5ik, FTENH i —1 718 4] Teaching! 11; 522
FAPIZRATER TR A, RUATER I id . 4RI age HYMH

[$12-10] Scala trait & X ARG,

1. scala > trait Logger{ //& X Logger 4% /5

2. |

3. | def log( msg:String) { | //7E X log W

4. I}

5.  defined trait Logger

6. scala > classConcreteLogger extends Logger with Cloneable{ //4k7k Logger M Cloneable 4§ /5t
7. |

8. | override def log( msg:String) = println(" Log:" + msg)

9. |

10. | defconcreteLog {




E AN Scala @ [E 3 RBIEF A

11. | log("Tt s me 111")

12. I

13. |}

14.  defined classConcreteLogger @

15.  scala > val logger = newConcreteLogger

16.  logger: ConcreteLogger = ConcreteLogger@ 1efa483

17.  scala > logger. concreteLog //logger & [ concreteLog 777 B It s me 111 f& A log T E[ % i
18. Log:It s me !!!

19. scala >

EXFHRFBIEN trait

TERT BRI RIE, Al LU H] with SCHET O HT T 9 2RIR AR BT, AR5 SL0LIR A /Y
B AR 0 ConcreteLogger 762 L ZfH T Logger #1 Cloneable ##/57, {H /&
] UAER 1S BAR XS logger FRFBEIR A — TraitLogger H & SEEL, 7E logger X5 L IHH log
TIERYIGE , TraitLogger H &HR¢BHY log J7 it W AT, anfi] 2—-11 Fiow,

[ 2-11] Scala ZEXFZHIRA trait,

FE X trait FET, YA log 1k ; & X TraitLogger 45 M4k K logger 575, HHEE T log 77
15 25 class ConcreteLogger 4k T Logger, Cloneable 55, #45 concreteLog /7%, 7 Con-
creteLogger X4 logger, TEXTH logger TR A T TraitLogger 55/ .

package com. dt. scala. oop
trait Logger{  //%E X trait 55
def log( msg: String) { |

def concretelLog |

1
2
3
4
5. classConcreteLogger extends Logger with Cloneable {
7
8 log("Tt s me 111")

9

12. trait TraitLogger extends Logger{ // & X TraitLogger Z%7K logger #4751, 5 log Jik

13. override def log( msg; String) |

14. println (" TraitLogger Log content is:" + msg)

15. |

16. |

17. object UseTrait extends App {

18. val logger = new ConcreteLogger with TraitLogger

19. logger. concretelog //logger. concreteLog, ¥ It s me 11! f& A TraitLogger T 5 f log $J Ef
it

20. |




Scala  EEEMSHARTHK

IBATEERANE 2-10 iR, B R logger, SEHIMLIIRA T TraitLogger 557, 7E 1 H
logger [1) concreteLog J7 74T, It s me 111 f& A TraitLogger 5 [ log T ER%i ) TraitLogger

Log content is ; It s me 1!,

= Tasks| B Console &2

<terminated= UseTrait$ [Scala Application] C\Program Files\Javaljdk1.7.0_13\bin\javaw.exe
TraitLogger Log content is : It's me !!!

2-10 ZEXZRHFIRA Trait

trait R N fE AT )

T JETE Java JVM HSIE— T trait BYSE B, 7E Scala HFT ZORRF BT trait BN JVM 1Y
O, 7E DOS #R AP #E A UseTrait. Scala H 3%, U474 1°F Scalac UseTrait. Scala; $XJ5
HEA UseTrait B35 SCHEAY H sk, {1 Java — private Logger #17 .

(1) Logger H#J5 trait

FE L— R Logger

1. trait Logger|
2. def log( msg: String) { |
i

FE JVM 1 traitLogger B¢ B 1 Java BYEEET, WNF P .

1. public interface com. dt. Scala. oop. Logger |
2.  public abstract void log( Java. lang. String) ;
3. |

:sscalasscala_workspaces8calalnfiction“srccomnsdtsscala“wop~com~dtsscala~wop>Jav
p —private Logger

arning: Binary file Logger contains com.dt.scala.oop.Logger

ompiled from "UseTrait.Scala"

ublic interface com.dt.scala.oop.Logger {

public abstract void logCjava.lang.S8tring);

(2) class ConcreteLogger 2K

FE SL—~2& ConcreteLogger, ZEHFET Logger & Cloneable ;

1. classConcreteLogger extends Logger with Cloneable |

2 override def log( msg;String) = println( " Log:" + msg)
3 defconcretelog {

4. log("Tt s me !11")

5 !

6. |

Trait 557 A28 ARFE JVM 8 85 A% Java 2 119 implements SEEE, Q1R Fis .
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G:~scala“scala_workspace“Scalalnfiction“src com*dtsscala‘wop comsdt scala‘wop>Jav
lap —private ConcreteLogger

arning: Binary file ConcreteLogger contains com.dt.scala.oop.GConcretelogger
Compiled from "UseTrait.8cala"

public class com.dt.scala.oop.Concretelogger implements com.dt.scala.oop.Logger,

scala.Cloneable {
public void log{java.lang.String);
public void concreteLog(>;

public com.dt.scala.oop.Concretelogger(d;
3

(3) TraitLogger 45/
R REJI TraitLogger, Z&AKREH Logger :

trait traitLogger extends Logger|
override def log( msg: String) {

"

1

2

3. println(" TraitLogger Log content is:" + msg)
4

5

|
L30T TraitLogger TE JVM Tk B2 BN interface 4221 , W .

:sscalasscala_workspace“ScalalnfAction“srccom™dtsscala*wop~com~dtsscala*wop>Jav
p —private TraitLogger

arning: Binary file TraitLogger contains com.dt.scala.oop.TraitLogger

ompiled from “"UseTrait.Scala"

ublic interface com.dt.scala.cop.TraitLogger extends com.dt.scala.ocop.Logger £
public abstract void logCjava.lang.8tring);

(4) UseTrait X4
E X UseTrait X4 , RS App:

objectUseTrait extends App |
val logger = newConcreteLogger with TraitLogger

1
2
3. logger. concreteLog
4. |

TE object UseTrait extends App |} XFZRAKTESA E X main A A LT PREL (def main (args:
Array [String]) {|), BBAaZiiFaidtmHBA DIZ1709We? % F3 #E — TR BT App YK
RS, JFK UseTrait 267K 74T App, THAEFRFIT App HE LT main B9 A eRER,

¥R App FUFRAIRACHS QR .

1.  trait App extendsDelayedlInit { // WBARIE IR B Scala YIRS
2. .. //FERT App 47K T DelayedInit

3 def main( args: Array[ String]) = { //3X B E X T main A I pR%L

4 this. _args = args /B ANSEL

5. for( proc <— initCode) proc( )

6 if (util. Properties. proplsSet( " scala. time" ) ) {

7 val total = currentTime — executionStart

8 Console. println( " [ total " + total + "ms|" )

9 }

10. }




Scala  BEEMSFETK

ST PATE Java JVM HPIGHIE— T J& 754 main A K pRECAE L, WF Fr7s A UseTrait 78 JVM
HRRSEEHEAE A T main AT RRER

G:sscala“scala_workspace*ScalalnfAction“srcrcom~dtrscalaowoprcomsdtsscalasoop>Jav
ap —private UseTrait
arning: Binary file UseTrait contains com.dt.scala.oop.UseTrait
Compiled from "UseTrait.8cala"
public final class com.dt.scala.ocop.-UseTrait {
public static void main{java.lang.Stringl[1>;
public static void delayedInit<scala.FunctionB<{scala.runtime.BoxedUnit>>;:
public static java.lang.Stringl] args{d;
public static woid scala®fAppé_setter_SexecutionStart_%Seq{longd;
public static long executionStart(;
public static com.dt.scala.oop-Concretelogger logger();

ZEMK, ZEHAEEHITIRE R AOP LI

Scala il Java #BA FUIFZENZAERISAK , WS TR E RS9 Rk AR A LA B 5 FL 28T
TE Scala HA] DA trait Kl s, € X— class Human 28, 450 traitTTeacher 267K T class
Human 28, A —> teach BYIZ T, $#0 traitPianoPlayer 4% 7K T class Human 28, FI4E
trait TTeacher A~ [A], 7 %F 5 traitPianoPlayer "' % . T playPiano A9 . 1A 52 81 7 3%, class
PianoTeacherZ$ 2k 7K T Human 28, [RIAJIR A T 48l TTeacher FI%E BT PianoPlayer, 414 2-12
JI7R.

[ Bl 2-12] Scala ZE kKR,

HriE— PianoTeacher X} % tl , class PianoTeacher =L H Y K, 4kA& T class Human
trait TTeacher trait PianoPlayer, BVANEEZOM & — N, [IEHE— 1800, dE— s
ZH, WAHSABAERITE:, XS 0 8 playPiano J5 ik, MIZEHIG AT LI ZNEE i H
X Y teach J5i%, WIEHIRW AT LI IR,

package com. dt. scala. oop

class Human{ //%€ ¥ Human 2§
println (" Human" )

f

traitTTeacher extends Human { //4% /5 TTeacher 4k7&K Human &
println (" TTeacher" )

def teach  // % X teach #Z Tk

f

traitPianoPlayer extends Human { //E ¥ PianoPlayer 435t

2 e = oGy Wnoge =

10.  println( " PianoPlayer" )
11. defplayPiano = { println("1 m playing piano. ") |
12. |

88 >




225 ENEICLEL T

13.  classPianoTeacher extends Human with TTeacher with PianoPlayer { //%€ ¥ PianoTeacher 47
Human 28 | [f] BB A $F 5T TTeacher 1455 PianoPlayer

14. override def teach = { println(" I m training students. ") |

15. |

16.  object UseTrait extends App {

17. val tl =new PianoTeacher
18. tl. playPiano

19. tl. teach

20. |

TE Scala W', REJTT trait ZEARRAYSEEL, ol RUFE T A — X5 R A 245 Bk 5
B, .

val t2 = new Human withTTeacher with PianoPlayer {
def teach = { println( "I m teaching students. ")} |  //XHE XL T — 4 72 teach

% BRI B HITIR )

TE Scala 75 trait 1Y 2 EAR KM & a8 AT, PATIOUF 2 M AL, B new —A> Pi-
anoTeacher X} | HATIF H .

o SEHAT Human WY 1E 28154 .

® SRIG AT TTeacher 4 0T I H 15 #5154 .

o /5 AT PianoPlayer 4 5T (A4 1 #4515 7) .

classPianoTeacher extends Human with TTeacher with PianoPlayer

BITEERNE 2-11 Fr/R, 2 PianoTeacher X4 tl , 2% PianoTeacher Z H 4£7K T Hu-
man, TTeacher, PianoPlayer, SEIAL B N ZE £ A S AT Human B FE X 2805 A, FTER G i
Human; #RJ5HAT TTeacher F¢ I E#R1ER), FTENH i TTeacher; #3547 PianoPlayer 4
FE kb & g iEm), FTENS T PianoPlayer; $XJ5 98] t1 (¥ playPiano J5¥%, 4TEN%IH 1" m pla-
ying piano P& t1 /) teach 775, FTEN%H “I’ m training students. ",

Problems Tasks B Console &2
«terminated= UseTrait} [Scala Application] C:\Program Files\Java'jdk1.7.0_13\bin\javaw.exe
Human
TTeacher
PianoPlayer
I'm playing piano.
I'm training students.

K2-11 ZEAPRMEE S TI0F

AOP I} )

AOP ( Aspect Oriented Programming) F& MM VIHIZFE, Kl 528 MAGRS (HE




Scala EEEMSF R

FY) TR, AOP W EEINAEE il Mhakgeit . Laml, F550m, Fu it
PREE ) 7E Java [ Spring HEZE[Y AOP 153 T KM,

7E Scala 1, AOP P93 HEAE AT LUE FHRF T trait S8 H AR S5 UMY DR, anfsl 2-13
i € X Action F5, #1E doAction i1 ik ; 5 X TBeforeAfter %757, 47K Action %7/,
SRIGHEE doAction /7%, FE doAction J7 5 H I super. doAction J7 62K SE 88 H & =254 Ul i 9
ik, & X class Work Z84k7K Action 455, S T doAction F%,

[512-13] Scala i HIH¢ 5T trait R SCEE H 2555 55 VI Y DI REZR 141,

1. package com. dt. scala. oop

2. trait Action | //7E X Action %5

3 defdoAction //5E X doAction 12 5 1=

4. |

5. traitTBeforeAfter extends Action |

6 abstract override defdoAction {

7 println (" Initialization" )

8 super. doAction // Bt work B A FTER Working. . .
9. println (" Destroyed" )

10. |
1. |
12. class Work extends Action {

13. override def doAction = println( " Working. .. ")

14. |

15.

16. object UseTrait extends App |

17. val work = new Work with TBeforeAfter

18. work. doAction //ZCI# ] TheforeAfter 1Y) doAction 55, P4 FHAC 21 doAction ¥T E[i
19. |

BATEERIE 2-12 Fias, Bt — Work X154, 1R A TBeforeAfter 757, ¥4 H work X4
i) doAction R}, SEiE TheforeAfter B doAction 1, FTEN#i Y Initialization, 2K 5 THAT
super ¥ doAction /775, HT class Work 4k7K T Action $5J5t, PRIIHLFAT super AY doAction J77k
e 28 B0 AT 1 J& F 28 Work 19 doAction J7 &, ¥TER# Y Working ...; 2R 5 #2& 4T
super. doActionZ J&5 B8] println (" Destroyed" ) , ¥TEI#i i Destroyed, TBeforeAfter 4 i #H 24
THEAT T HEYIH, W UAFE Work ARG HINEL A &Y H SRS .

|2 Problems = Tasks Bl console 2

=terminated= UseTrait} [Scala Application] C\Program Files\Java\jdk1.7.0_13\bin\javaw.exe
Initialization

Working. ..

Destroyed

2-12  AOP {Liig




2.9

F2= Scala [ [B) X RwIZFH A&

BHEX. X%, 885 H, €5 A

2.9.1

BHIE X

>
L

Scala HHYELE LA Java YR —HE, T BORBURE P 00 f 24 25 (0], RS 25 0l v
THB/NORESE, FERE i N AR, AR AR N B A IF A 52 L, AR A AR T A

I, AT AR (T RS, BLEIE S, TE Scala il DR FF B 4P A — B

Filan, & X—"14, {4 package X XA spark. navigation, TEfL spark. navigation HL 3 X
MR B fL package tests, FTEAICINIR; [FIAS7E 4L spark. navigation HL%E ¥ package impls, FH
TINREM S, XAE, 5 SEBA T L, Z5HTE M .

1

2

3
4.
5.
6
7

8
9.
10.

2.9.2

packagespark. navigation {
abstract class Navigator |
def act
%
package tests { //HFHICIIA
class NavigatorSuite

i

package impls { // T IIRESLZEL
class Action extends Navigator |
def act = println( " Action" )
f

f

}

B3 &

)

TE Scala H# I C8# package object & X —IX 4 people, FEAXTZH @ LE LM
AR T, XEETE package people fLH, package people £ HL [T 92 AT DL B 25| AL G

TE YRR FITT %
1. package object people {//E L—"HXF4 people
2. valdefaultName = " Scala" //7E XJ@ THIX} % people )& defaultName
3.
4.  package people {
5. class people |




BERMSF ALK

6. var name = defaultName //package people £ B I A28 7] B 25| F] defaultName

a3 )

Scala H import G5 L Java BEMR TG, (RILAE Scala B import 7] LA SLAEAT Al 1 77,
AT IS XS R o, REEE A 2% Bl R — Le k5 | A it

1.  import Java. awt. { Color,Font|

7/ WG 5| FHXT 4 Java. awt A Color F Font ¥ 53
2. import Java. util. { HashMap => JavaHashMap |

// M5 XS 42 Java. util. HashMap £, Ff# 3 = > # HashMap 45144 , 1 JavaHashMap
3. import Scala. { StringBuilder => _|

411 Scala. StringBuilder TAFA A “_7, RN ERG StringBuilder B2, LM Scala
5B HERR StringBuilder, 4 H B E

e )

Scala FEFP AR HL LA FACES 4G, 51 Java. lang £, Scala fi, LINFiRE A Predef,

1. import Java. lang. _  //Java. lang L LT A9 475
2. import Scala. _ //Scala B T A 1 4 75
3. import Predef. _ //Predef 341 BT A 45 7

Hrpr ) Java. lang 13 B EARIERY Java 28, #EFRHIAL 5 FE Scala (9 JVM S8 H, Scala
A LSRR ER Scala 2, WGV HIIRAIXT S, Predef MR AT 1F L Scala T H &
HENRZERL . Ik . R e 3,

N CUIRN
. %, R HR, AKX, HEHRIHITUR

@, %, MR, HRFERE 3

Scala PV AMEMIFF 7] LLE &L private [ X ]| protected [ X] A HOokRFRR Bk X BT A
AL, X X AN R, x4, LT AT, 2§ class Navigator #
FRiE M private [ Spark], 28 Navigator X4 {5 7F Spark 1 HL AT A K FXT LT 0L, B4, M
object Vehicle X} %X} Navigator 7[R J& FR 1R, RIA Vehicle %4240 % 764 package launch




E AN Scala @ [E 3 RBIEF A

H | package launch &7 package Spark BT, AL object Vehicle XJ4 1] AiJj[A] Navigator,

FR#E 17 protected [ X] 5 private B AR, HIZEH A protected [ X ] BT FTLVFIEH) BIF
ATREBMATENE, 28, WE X Ui A ARICHIE L, W useStarChart () J7 75 AE1
class Navigator [T T2 FIL & 7 navigation T A (SRS 5[], private [ this] L3R HLE ™ @
¥, HBERL S E LAY R — X R 51,

@ e J ey B o2 o=

,_
=

11.

package Spark { //5& X —~f Spark
package navigation{ // % X —>£1 navigation
private[ Spark ] class Navigator{ //Z§ Navigator X117 7E Spark i B ) BT A5 AZEFI%T 42 Al UL
protected [ navigation | def useStarChart() { |
class LegOfJourney |
private[ Navigator | val distance = 100
%

private[ this | var speed =200

f
package launch {
import navigation. _
object Vehicle {//object Vehicle 7Ef launch H, £ launch M J& F Spark i, [A 13 B
Vehicle X152 EHEAIEE T Navigator XF 42, Ik Navigator X 52 7E%E1> Spark
AL ] L

private[ launch] val guide = new Navigator

e R SRAEE

Scala FIPEAZS | FEA X4 0] LIAH E 15 7] , 1F class PackageOps_Advanced K5 AfL im-
port PackageOps _ Advanced. power, £ 22 J5 f) canMakeltTrue J7 3% " 5k Al DL B #2 £ H object
PackageOps_Advanced [ power J7%

classPackageOps_Advanced |
importPackageOps_Advanced. power //5| A PackageOps_Advanced. power Jji%
private defcanMakeltTrue = power > 10001 // EH3ZEVH FH power J573% , W% A5 1A import
CIWNEE € =2 35| PackageOps_Advanced. power SE power
f
object PackageOps_Advanced {
private def power = 10000 //5E X power J5i%
def makeltTrue ( p ; PackageOps_Advanced) : Boolean = {




FEEMSFRLE
8. val result = p. canMakeltTrue
9. result
10. |
11. }

201 Y

Scala THI [a] X 5 i 2 FF ¢ 5 T 100 1) %o G A BT SEAE, SB AR B2 ), iR E AR
Hids . R, R A, wait SEASCHIR, ARFRME TS LB IR, 12 al LUK AR
fRRS Z HEAT 52 SR~ , MRS RS AA S 40 1M 170 X G 1 A A T A R




%3% Scala = M eR %9

53 %% Scala BB KL 2

Scala 2 [ [ X G AT ] PR B AR YT 5, (E BN A =, AU “ kR
R, AT UBAT A ARG 2 — e A% i AR A
ARFEXS Scala & Wy RECHEATA0] (RLIGIE A KA, N &L, MIEL . SAM #edf | Cur-

ring BREL)

UK 3 B e AAE Spark HHEIREHT (TRARGETT 208 ) , sl iRl g v h 204 i B

50, A0E S Scala 1B WIMME .,

[ Section
3.1

EE & iR &1

E Scala W F Y, ANTHEL REAR 44 1Y PRECPR Ry 1B 44 pR AR, T8 44 PRERCAY TR VA 4 AL 35 456
5. mASEIIER . Ew%&@ﬁ% B, & X—EA R (x:Int) =>x +1; HEZ K
B T MEIN L2 1; 7 Scala 44 pREVE N eRECE T 20T UR(E G A8 2, BB 4% R
B B A 3-1 s

[513-1] Scala &4 R TEEAY 1]

2oL = ey o o=

N
O

package com. dt. scala. hello
objectFunctionOps {
def main(args: Array[ String] ) |
var increase = (x:Int) =>x + 1 //FE % PREZE[R] T def increase(x:Int) =x + 1
println (increase( 10) )
increase = (x:Int) =>x +9999
val someNumbers = List( —11, —-10, -5,0,5,10)
someNumbers. foreach( (x:Int) => print(x) )//for FEEMEKIRFTENG H list 5138 1 H o0 2R
println
someNumbers. filter( (x:Int) =>x>0). foreach( (x:Int) => print(x) )
println  // LA | filter BRAH IR T 0 T
someNumbers. filter( (x) =>x >0). foreach( (x;Int) => print(x) )
println
someNumbers. filter(x =>x >0). foreach( (x:Int) => print(x) )
println
someNumbers. filter( _ >0). foreach( (x;Int) => print(x) )
println - PLE g S OLAF, (L >0) L1845 filter BREGE IR AT 0 HTTR
val f=(_:Int) + (_:Int) //(_:Int) + (_:Int) TR NS EAEINRIEZ




Scala  EERMSFRTE

BATE R 3-1 iR,

Problems Tasks B Console 22

=terminated= FunctionOps$ (1) [Scala Application] C:\Program Files\Java\jdk1.7.0_13\bin\javaw.exe
11

-11-1&-5851e

51

51

51

51e

15

Kl 3-1 B4R

153 L PR &

TF Scala W, i FH BRI%X (Partially Applied Function) R FRIR A PR —Fh R ik 2
TERREUE SCrh, AR EARMEIT A S5, R3S, SE A RAIrH RS, R
ﬁ%@m%ﬁo%ﬁﬁ%ﬁg,ﬁ%%%ﬁ%%ﬁA%ﬁ%ﬁo

£ Scala 38 HAMAITH, o L —A-E30 pRAL sum, 763538 PREL sum TP A28 3 A
SR, W RECT A B TSR iR Hﬂzé‘ﬁt (W sum_., sum(1,_:Int,3)) &EXBIAT
TR S8, RS ASTR N SEGH Tz 5l R sum QN 3-2 iR

[613-2] % SLPR%L sum /il

1. Scala> def sum(a:Int,b:Int,c:Int) =a+b+c

2. scala>def sum(a:Int,b:Int,c:Int) =a +b +c //E X RE sum, 145 3 4> It S8
3. sum:(a:Int,b;Int,c:Int)Int

4

5. scala>sum(1,2,3) //fEA3 1S5

6. resd:Int=6

7.

8. scala>

WERZEANHE sum AP R R, AT AR AL sum FRFE I 3 D240, HEAE sum ZJFH
—/\TU?J%E'JETU, _Elffiﬁi, L2 sum bR @(Eﬁﬁﬁﬁ%‘}z&, SRIGHE: sum PR AE 45 7% =

, gl 3-3 R,

{%33]&&%% FHERE_ S AR

1. scala>val fp_a=sum_ //sum_j&— A~ mRi H R, R 54T, R PREN S 4L
2. fp_a:(Int,Int,Int) =>Int = <function3 >// 87~ fp_a: F5& 3 4> It 24




scala >fp_a(1,2,3) //tEASHL
resS:Int =6

scala > fp_a. apply(1,2,3) //$A4T apply J5 ik
res6 : Int =6

O o0 N O L B~ W

10. scala >

Horb, sum_ g2 — AN 2L, W sum _TRIEZS fp_a, dnideae’bE A4k R T 5
function3, 7€ LT 3 NSEY apply Jrik, KA LIFRAT fp_a. apply (1,2,3), HH apply J7
FATRLER N 6, 7E sum_ MR Bld, sum A E AT S5, E—AMm I FH R,

sum(1,_:Int,3) %5 sum PRECRAEIR A S4k, WA RMLITA S8 s, W2 — MR H
PREL, nf 3-4 iR,

[ 51 3—4] Scala fiw v F pREL apply W H R,

1. scala>val fp_b =sum(1,_:Int,3) //fWIFHREUEA 1,3 BIANSE, S IETE AR
ZH

2. fp_b:Int=>Int = <functionl >

3.

4. scala>fp_b(2) //EA—NSH 2 PUATRREL

5. res7:Int=6

6.

7. scala >fp_b. apply(10)//apply J1iEfE A— 1S40 10, AT REL
8. res8:Int=14

9.

10. scala >

X sum(1,_:Int,3) &—w M R %L, =248 THASE0L, 3, PRI SE&
BEFF_ AR, B sum(1,_:Int,3) WAIEZS fp_b, Ziifas B2k K T 45T functionl, & X T
— ZEY apply i, FBEAT LIFRAT fp_b(2), fEH apply H LB R K 6; fp_b. apply
(10) WIS R R 14,

E— DA 3-5 Fr7s i O 0 ] R BB PR TED R B, 6 80 L—A list 51 3RR(H
2578 5 data, i3 foreach (println_) FTEN# A8 i data BB — I %, println_J&— A H
PREL, WAIRMITE NSEGR, HIETE foreach EGETTINIE, LR AT LI HE T WL _,
H3%53K5 K Scala > data. foreach (println) , BESZHR[FEIFEAIRR

(603-5] bz H] R BTG R T ED I R 491

1. scala>val data =List(1,2,3,4,5,6)
2. data:List[ Int | = List(1,2,3,4,5,6)
3.
4

scala > data. foreach ( println_)




BERMSF ALK

1
2
3
4
5
6
12. scala > data. foreach ( println)
1
2
3
16. 4
5
6

20. scala >

T Scala IDE 7, i HH pRE H {8 H anfs] 3-6 o,
[613-6] Scala fshy ] PRELTE Scala IDE 7R M),

1. package com. dt. scala. function

2. object PartialAppliedFuntion {

3 def main ( args : Array|[ String | ) {

4, def sum(a:Int,b:Int,c:Int) =a +b + ¢ //E L PRAEL sum

5. val fp_a = sum_//sum_J2 W FH PREL

6 println(fp_a(1,2,3))

7 println( fp_a. apply(1,2,3)) //apply TIEEN 3 DS ATEIT RS R
8 val fp_b =sum(1,_;Int,3)

9. println (fp_b(2))

0. |
1. |

IBTERNE 3-2 FR

[2] Problems 5] Tasks B Console 2

=terminated = PartialAppliedFuntion$ [Scala Application] C:\Program Files\)avaljdk1.7.0_13\bin\javaw.exe
6
]
)

Kl3-2 Birdiik

Zik2!

1 Scala W, ARATHA A AR A pRECT IR, WM A AR A (E, A G




2

F3= Scala 15 Ffi R £

D H BRI BRI T, RSB TR AR, FReRBC A4, FALd A AR
FHEBATAr A Jmy AR e SCRA

TE Scala S HAAAATHY, WEREHE L — DM RE(x:Int) = >x +more, Z3HE/R more
PMEBA R 75 2 & more AE, P& LM MREL (x:Int) = >x + more, W 3-7 @
FIR

[ 51 3-7] Scala 42 eRERHB

1. scala> (x:Int) =>x + more

2 < Console > :8:error:not found : value more

3 (x:Int) =>x + more // VRVEL RS S S AR B B4R, 75 3R 4
4 N

5. scala > var more =1 /778 LA HZE 5 more EH 1
6. more:Int =1

7

8. scala> (x:Int) =>x + more /758 LA A0 R L

9. resl2:Int => Int = <functionl >

10.

11. scala>

B (x:Int) = >x + more MM{EZA A & add, 4 H HZE more LA, add (10) 1A
2254k, More=1, add =x +1, add(10) =11; More =9999, add =x +9999, add(10) =
10009, s 3-8 fizs, H 22 & more 21k, {HHLRHA 21,

[ 51 3—-8] Scala 141 pRER B

scala > var more =1 //1% & H 1728 & more HI{E N 1

more : Int =1

scala > val add = (x:Int) =>x + more

1

2

3

4

5. add:Int => Int = < functionl >
6

7. scala>add(10) //7E A HAEHEg 1 AZERE N 110, 31542858 11

8. resl3:Int=11

9.

10. scala > more =9999 //1% & H H 285 more FI{E A 9999

11. more:Int =9999

12.

13. scala >add(10) //7E [ 72854 9999 AYFERE Eim [ 10,3345 5 4 10009
14. resl4 .Int = 10009

15.

16. scala >

HE—ARG: EX— list 513, XF list HFPICE R, JoE X—N2EH sum,
i3 foreach TEAIKIKXS sum 5 list BITCE MM, A RLBEE sum B4k, sum =0, 1AL,




Scala  EEEMSHARTHK

HR AN 215 sum =100, TFELERRAA 121, @) 3-9 iR,
[ 51 3-9] Scala 140 pREL list 51K AR FH 7=

scala > val data = List(1,2,3,4,5,6) //&X—4-%3 data
data:List[ Int | = List(1,2,3,4,5,6)

scala > var sum =0 //%& X H HZE &8 sum FIE N 0

sum:Int =0

scala > data. foreach(sum +=_) //i#8)Jj data F5%, 7E 0 (YA I B mF R H 4 on R WE

scala > sum

resl7 :Int =21

2 e = ey W =

10. scala >sum =100 //%E X B H175 & sum I{E N 100
11. sum:;Int =100

12. scala > data. foreach(sum +=_)//#& i data 5132, 7£ 100 AUFEAN E 25l E P840 K HE

13. scala > sum
14. resl9:.Int =121

15. scala >

S0 SAM i

SAM ) 4FiJ& Single Abstract Method, EIFL—H5 J52:, 7E Scala "1, QNHEZEHEAS pREUH
FAbR ) ATLUEIS S — A RSB X A R, TTE Java Y, FFASCRMER RESEL, Java 1Y
SEI T AR R E— N B e, SRR HZ IS — A SR i 45 3 A — ATk
HE R T A AN A 7L (Single Abstract Method ) , 7 Java H#(FRN SAM 2880, 4n
JavalpREHE L5 T NS Tk, sREEE R Java 8 Lambda FRIEAIRL T 54,

1. Java BYsEE

Java # 5  swing R & QPSR O, 15 80tk R L e LI 38— RO,
1 3-10575

[ 3-10] Java i&5 5 swing Ft LA R4,

package com. dt. scala. function
importjavax. swing. JButton

import java. awt. event. ActionListener
import java. awt. event. ActionEvent
importjavax. swing. JFrame

object SAM |

def main( args ; Array| String ] ) {

var data =0

2oL = ey Fnos o=

val frame = newJFrame (" SAM Testing" ) ;val jButton = new JButton(" Counter" )




10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

%

D

jButton. addActionListener( new ActionListener {

override def actionPerformed ( event:ActionEvent) {

data +=1

println( data) /5 STEBIRZ AU STED R T8 B0 8, HARAUS 2 Java BRI

!

frame. setContentPane ( jButton) ;

frame. pack( ) ;

frame. setVisible( true) ;

}

XL Java RAGHPEEIRZE Java 1B HIIEENACAS, 10, override def action Performed
(event: ActionEvent) %%, Java fCHS s fT45 N T, SRS S EAY counter #24H, SESTE

Console #LEL BT Fon 1,

BATEE RN 3-3 Fron, M B L conuter #2241 9 UK, Console

PP EN i 1 AR B0, RS 1 39,

2. Scala B9 SAM &£

|# Problems 2| Tasks & Console i
SAMS [Scala Application] C:\Program Files\Java\jdk1.7.0_13\bin\javaw.exe (

(L= - IS I RV, I SR UTR SR

(&) SA.. = B 3

Counter

Kl 3-3  Java fRAGAGIZFTEE R

TE Scala W, LM EFN 5@ AL, o] IR H — AR, 6 A— 1255
addActionListener, 7F addActionListener FrB s 1, il 3-11 s,
[613-11] Scala i 75H swing FHIHF A& SAM #6450

2 e = ooy W =

,_._.
—_ O

12.

package com. dt. scala. function
importjavax. swing. JButton

import java. awt. event. ActionListener
import java. awt. event. ActionEvent
importjavax. swing. JFrame

object SAM {

def main ( args : Array[ String ] ) |

var data =0

val frame = newJFrame (" SAM Testing" ) ;

val jButton = new JButton( " Counter" )

. implicit def convertedAction (action; ( ActionEvent) => Unit) =

new ActionListener {

>




Scala  BEEMSFETK

13. override def actionPerformed( event: ActionEvent) { action(event) |
14. | 1/ E XL —N R ActionEvent FIS BRI ] D) SE P B Uik fie B — A3k
Wi 25

15. jButton. addActionListener( ( event: ActionEvent) => { data +=1;println( data) | )
//VEREEAF Al ActionEvent, WITHEGRS I 1, 4T EN%G 8

16. frame. setContentPane (jButton) ;/

17. frame. pack() ;

18. frame. setVisible( true) ;

19. |

20. |

Scala 1 SAM RS MGE LUS , AUH BN vdia iy, [RIAESCELTH AR i ThaE, ks 5t
1] I counter #4H, FLZ7E Console MLELEELF LN 1,

Curring 5 £

T HLAL PR EL Curring,  BRELAY 24 PR 2 LAFF 45K Haskell Brooks Curry f 44 7124 14, T8 11
S ER R IR S BN, B SEARIT, RERICE — S8R, BT
PRAIGR Bl — A~ DAJER 56 — S HCH S EU R L,

SAE T A LA R AL, JE 82— A R B HLAL Y PRAL multiple, TSNS PSS K«
Fly ek SRIG 5125 —1> multipleOne pREL, st BACAY LR, XA eRECEBRIEH TP
REL, A RBOARA A A S «, IFRBIGH AR R, SR B 4 R AL
(y:Int) = >x*y A int BZESH y, HEH xSy % s Ei}:&ﬁ”% multiple PREH HLAL
A AT LA B[R] — A~ PRER curring (a: Int) (y:Int) , N FX A RECPIAN 21 R 0 4% H 1 — A
28

TE Scala 28 H. A AT 24T H & L—A> PR %L multiple, multiple BRI A PR B, pREOS
A int RIS« y Bk, 118 println(multiple(6,7) ) R 42, W] 3-12 s,

[#513-12] Scala & ¥ multiple FRERH

1. scala > def multiple(x:Int,y:Int) =x %y //% X— A~ PR multiple, 7 A4 Int 50 x,y
2.  multiple; (x;Int,y:Int)Int

3. scala > println( multiple(6,7) )

4. 42

AHXFR , Kf PREL multiple Y4720, PREL multipleOne JE32U— 1280, SR A5 —A
BICAANSERY pREL, 115 println (multipleone (6) (7) BYF8 M 42, {1 3-13 FiRs
[$13-13] Scala & X multipleOne PRELR ],

1.  scala > defmultipleOne(x:Int) = (y:Int) =>x * y//B&%L multipleOne JEIZW— S8 x, KI5
A — S E y BIRREL, (y:Int) =>x o+ y HUA] BRAFE S — A FE 44 PR AL




§%3§f Scala = M eR %9

2. multipleOne; (x:Int) Int => Int
3. scala > println( multipleOne(6) (7))
4. 42

&&ﬁﬂ%ﬁmwm%ﬁﬁﬁﬁi%ﬂﬁ,%Wf%ﬁﬁ%%Aﬁﬁ,mwh@mﬁg<)
(10) (10) ) 45 H 100, def curring(x:Int) (y:Int) =x * y gifeAl BAL R, fnf) 3-14
iz .

[ 51 3—14] Scala 7 BLAL BREUE S,

scala > def curring(x:Int) (y:Int) =x *y // & XH B AL EEL curring, 45 H £ A — S50
curring; (x:Int) (y:Int) Int

1
2
3. scala > println( curring(10) (10) )
4. 100

5

scala >

Scala HAT M5 KA RUEWTINBE, i IR BLAL PREL, Scala REGER— S EAYLIY, HE
S AL, NN T a 5 b BIHEL, TR,

1. val a = Array( " Hello" ," Spark" )
2. val b = Array (" hello" , " Spark" )
3. println(a. corresponds(b) (_. equalsIgnoreCase(_) ) )

X, corresponds(b) (_. equalslgnoreCase ( _) ) "' corresponds J&— /] AL PR AL, 15 A
— N, RIFEES T — SR equalslgnoreCase (_) ; KAHEWT 5 0T DLHEWT HH b AY2S
U, ORIE R AE R AIHTEA p: (A,B) = > Boolean 154K,

1. def corresponds[ B] ( that:GenSeq[ B]) (p: (A,B) => Boolean) ; Boolean = {

2. val i = this. iterator

3. val j = that. iterator

4. while (i. hasNext && j. hasNext)

5. if(! p(i. next(),j. next()))

6. return false

7. ! i hasNext && ! j. hasNext //BCBARAGIR H Scala PRI , corresponds 7 FLAK PR %L
8. |

5 1 i 5

TERCA TR, BB R B 200 2 A — DRI R 2 — A R
BAE A it — K% TE Scala thEh, REURAER T — 8, W DL R EERS —
MR EAL L — N REL

TF Scala IDE A1 3— WorkSheet, 7F WorkSheet FV#E4T & B BRI ELA9 5347 o




Scala  BERMSFRTH

1. map FKE]

map PREL: & SC— NG, WG RIS R B o R, R HgRE, W
% 3-15 i,

[5]3-15) map sREURH,

I. (1t09).map(" *" = _). foreach(println_)
2. //(19)F=AE—A1 59 A 1,2,3,--,9
3. // B REL map J7 A — D RREL(" o ) RN 1 B9 SEA BIPTA TR IR 145
40 /(" " xR A B R« LA
5. //foreach( println_) FTEN% 4 B —471E
PATERATT
I. (1t09).map(" *" = _). foreach(println_) /) > %
2 AL
3 ZARE L
4. ZARE LT
5. VARETI I
6 ZZ4RETTEE TS
7 J/ | Ekkkkwk
8 Z4RET T TS
9 VZZAREE T T

2. filter H#
filter PREL: PREASIR PATEAAEAIFIRICR B 3-16 BiR.
[ 513-16] filter PREURH,

I. (1t9).filter(_% 2==0) . foreach( println)

2. /(10 9) = A—A1589 EE1,2,3,+.,9

3. // B R filter D7 A —ANBRBL(_% 2 ==0) RIS 1 B9 B4 it U BEUE A
4.  //foreach ¥TEN%i & —1TMH

PATEE R
1. (1109). filter(_% 2 ==0). foreach( println) /7 >2
2. /714
3. /716
4. /718

3. reduceLeft tR %]
reduceLeft BL: I RINANFEATIILI reduce BEL, 0 3-17 BT/,
[ 5] 3-17]) reduceleft BRER A,

1.  println( (1 t0 9). reduceleft( _* _))




2.
3.

F3= Scala 15 Ffi R £

//veducel.eft J&—BREL, A PISH, K BN BN S PRI TA TCR T A )
A, 1253 %4 %5%6+7 %8 +9 J1475H 362880

PATER T @

println( (1 to 9). reduceleft(_* _)) // >362880

4. split, sortWith & %[

split PR : P AT B AR H5 45 5 19 R IB XN AT 4R 0
sortWith PREL. i 1 I & L LU R BGHFA THEIT

N 3-18 Pias

[ 51 3-18] split, sortWith PREURH,

1. "Spark is the most exciting thing happening in big data today" . split("" ).
2. sortWith( _. length < _. length). foreach ( println)
3. //EX—AFLFH " Spark is the most exciting thing happening in big data today"
4. //split BRECHBE BB AT R 2SR AT 0 R AN RS S
5. //sortWith pRECE: (. length < _. length) PR TR S s HeAG A Rl K ,ﬂ'JFiHFJ?
6.  //foreach( println) FTEN%y !
PATHRATE
1. "Spark is the most exciting thing happening in big data today".
2. split(" "). sortWith( _. length < _. length). foreach ( println)
3
4 /7 >1s
5. //1 in
6 //| the
7 //| big
8 /7| most
9. //| data
10. //| Spark
11. //| thing
12. //| today
13. //| exciting
14. /7| happening

5. BEX B R

H % L — 1~ B PR L high_order_functions (f: ( Double) => Double) , & AAS[RIfpRE A
AR R EUE . il 3-19 B

[#13-19] A% eRER B,

1.

def high_order_functions (f; ( Double) => Double) = f(0. 25)



Scala  EEEMSFRATH

2. 7/ 5E X —E R high_order_functions (f; ( Double) => Double) , H: HH £, (Double) =>

Double J& [ 43 SR AL, £(0. 25) BB S Z A 0. 25
. println(high_order_functions( ceil _) )

4. //7FTERE 8 FH S B BRER high_order_functions ( ceil ) , ceil _J2& i b FH BEER, £ A 0. 25 S5
{8, ceil (0. 25) [ _EBUET A HEN 1.0
println ( high_order_functions (sqrt_) )
//FTER% | V8 FH 3 B B4R high_order_functions (sqrt_) , sqri_s2& W FH BEEL, 1% A 0. 25
SHH, sqrt (0. 25) FFHRITAHE A 0. 5

PATERAT
1.  import scala. math. _
2. def high_order_functions(f; ( Double) => Double) =f(0.25)
3. // > high_order_functions ; (f; Double => Double ) Double
4.  println(high_order_functions( ceil ) ) //>1.0
5. println( high_order_functions(sqrt_) ) //>0.5

& L E R high_order_functions(f; ( Double) => Double) 1'45/\%@ BSHOT AR
{H, Wl 3-20 fiw
[613-20] A& Xm bRl AR 4 R Eos i,

1. defmulBy( factor; Double) = (x:Double) => factor * x

2. val quintuple = mulBy(5) // A N —A AR A, REE
X5+ X

3.  println( quintuple(20) ) //HHE 5«20 H(E A4S
R 100

4.  println(high_order_functions( (x:Double) =>3 *x) )
5. //FTENE I8 FHE B BRER high_order_functions( (x:Double) =>3 % x) ), (x:Double) =>3 *
x) = 44 PREL B 0.25 ZHUE 3 + x T HESS 0. 75

6. high_order_functions( (x) =>3 #x)

7.  high_order_functions(x =>3 #* x)

8.  println(high_order_functions (3 * _)) // B 4 PR R — A S 5t

RIS 5k

9. val fun2 =3 * (_:Double) /7 AT S S

PRI S Y Double 2871

10. val fun3: (Double) => Double =3 * _ /78RR S
fun3 3& [7] Double 5%

PATEERIT

1. defmulBy ( factor; Double) = (x:Double) => factor * x
2. // >mulBy (factor; Double ) Double => Double
3. val quintuple = mulBy(5) // > quintuple  :Double => Double = < functionl >




Irh'3:,_‘.:

E3= Scala &= Bt 5 21

4. println ( quintuple (20) ) // >100.0

5. println (high_order_functions( (x;Double) =>3 * x) )

6. // >0.75

7. high_order_functions( (x) =>3 *x) // >r1es0 ;: Double =0. 75 @
8. high_order_functions(x =>3 * x) // >resl : Double =0. 75

9. println ( high_order_functions(3 * _))  //>0.75

10. val fun2 =3 * (_:Double) // >fun2 :Double => Double = < functionl >

11. val fun3:(Double) => Double =3 * _ // >fun3 :Double => Double = < functionl >

B E L Spark SRAORF

FATHE Spark H1 M1 —1~ WordCount 145 4L i1 1)+, X HDFS H1f#) README. txt {4
VAT RIR ST, Linux £24E 24075 8 Hadoop £E8E, SRJ5 )5 8l Spark #E7 ., 7E spark — shell
RGN Scala BT SC T shell Hrfdi FH i B RESCR A TR SE T

1. HDFS 34 RS0 & XA

MEEIUHL Linux R4 1% 2] HadoopHDFS U4 R 45 1) XA S README. txt, 7] LA i3
hdfs: //master:9000/README. txt X #&F, $24t Spark /M H

K A # hadoop fs — cat  hdfs;//master;9000/README. txt, Wmr.

[ root@ master mapreduce | #hadoop fs — cat hdfs://master;9000/README. txt
1£ HDFS XRG4 F README. txt (4,

[ root@ master mapreduce |#hadoop fs — cat  hdfs ;//master;9000/README. txt
16/01/24 02 .47 :46 WARN util. NativeCodeLoader : Unable to load native — hadoop library for your plat-
form. . . using builtin — java classes where applicable
For the latest information aboutHadoop, please visit our website at:
http : //hadoop. apache. org/core/
and ourwiki,at ;
http : //wiki. apache. org/hadoop/
This distribution includes cryptographic software.  The country in
which you currently reside may have restrictions on the import,

possession , use ,and/or re — export to another country , of

2. M Hadoop HDFS HisiEl 4
TE spark — shell RS Scala 28 H XA 44719, & L —4> Spark 1 RDD %, F T2
HDFS U R G SCAR S, HiA

Scala > val rdd1 = sc. textFile (" hdfs ;//master;9000/README. txt" )




Scala EEEMSF R

FEHC README. txt SCA U LA IR 19145 5 & MapPartitionsRDD

scala > valrddl = sc. textFile( " hdfs ://master;9000/README. txt" )

16/01/24 02 .52 .43 WARN util. SizeEstimator ; Failed to check whether UseCompressedOops is set; as-
suming yes

16/01/24 02.52 .43 INFO storage. MemoryStore ; Block broadcast_0 stored as values in memory ( esti-
mated size 56. 6 KB, free 56. 6 KB)

16/01/24 02 .52 .44 INFO storage. MemoryStore : Block broadcast_0_piece0 stored as bytes in memory
(estimated size 19. 5 KB, free 76. 1 KB)

16/01/24 02.52:44 INFO storage. BlockManagerInfo: Added broadcast_0_piece0 in memory on local-
host:41372 (size:19. 5 KB, free:517. 4 MB)

16/01/24 02 .52 .44 INFO spark. SparkContext ; Created broadcast O from textFile at < Console > ;27
rddl ;org. apache. spark. rdd. RDD[ String | = MapPartitionsRDD[ 1 ] at textFile at < Console > ;27

scala >

3. 7t Spark Hi#1T WordCount 7351451t

£ spark — shell RGEH Scala 28 HA A2 17H, i rddl. flatMap (_. split(" ") ). map
((_,1)). reduceByKey( _+_). collect —47 Scala i " #EAT RIS, SRIGE X —A> val A
result, FEWCTRISISE T M RO 45

X HLEHIEN T Scala By R B e %L, W06 3-21 Fros,

[ 513-21] Scala = B PRECAE Spark TGS <11

1. val result = rddl. flatMap( _. split(" ") ). map((_,1) ). reduceByKey(_ + _). collect

2. // vddl J&M sc (1) Spark | SCHEE RS BCCAR SO HDFS ; // Master : 9000/ README. txt"
IR A rdd BUHELE ;

3. //flatMap Fll map 2400, XS0 0 B — IR %07 v S8R G4 B A D7 ik i 45 3O F & m],
flatMap J&: = B REL, 5 A PRECSH. split (" "), RV SCA SR 46 43 B, T B4 BRI 11
HIFREE
//map = B R T O (_, 1), Gett- i 4L
// reduceByKey (_ + _) 1= By PRE, AR 4 key (BT ARG8T 2200
// collect TE &S

Spark i 1 rdd1. flatmap (_. split(" ") ). map( (_,1)). reduceByKey(_ + _). collect :X17iF
APRAN AT TIRRGE 0T, THE Y result 53R AN PR

scala > rdd1. flatMap( _. split(" ") ). map((_,1) ). reduceByKey(_ + ). collect

16/01/24 02:57 :04 INFO spark. SparkContext ; Starting job : collect at < Console > ;30

16/01/24 02.57 .04 INFO scheduler. DAGScheduler ; Registering RDD 6 ( map at < Console > :30)
16/01/24 02.57 .04 INFO scheduler. DAGScheduler ; Got job 1( collect at < Console > :30) with 1 out-
put partitions

16/01/24 02.57 .04 INFO scheduler. DAGScheduler: Final stage: ResuliStage 3 ( collect at < Console
> :30)




16/01/24 02:57 :04 INFO scheduler. DAGScheduler; Parents of final stage ; List( ShuffleMapStage 2)
16/01/24 02.57 .04 INFO scheduler. DAGScheduler ; Missing parents ; List ( ShuffleMapStage 2 )

16/01/24 02 .57 .04 INFO scheduler. TaskSchedulerlmpl: Removed TaskSet 3. 0, whose tasks have all @
completed , from pool

res2 ; Array[ (String,Int) | = Array( ( Hadoop, 1) , ( Commodity, 1), (For,1) , (this,3), ( country, 1),
(under, 1), (it, 1), (The, 4), (Jetty, 1), ( Software, 2 ), ( Technology, 1), ( < hitp://
www. wassenaar. org/ > ,1) , (have,1) , (http://wiki. apache. org/hadoop/,1), (BIS, 1), ( classified,
1),(This,1), (following,1) , (which,2) , (security,1),(See, 1), (encryption,3), ( Number,1) , (ex-
port,1), (reside,1), (for,3),((BIS),,1), (any,1), (at;,2), ( software,2), ( makes, 1), (algo-
rithms. ,1), (re — export,2), (latest, 1), (your,1), (SSL, 1), (the,8), ( Administration, 1 ), (in-
cludes,2) , (import, ,2) , ( provides, 1), ( Unrestricted, 1) , ( country’ s, 1), (if,1),(740.13),1),

( Commerce, ,1) , (country,, 1), (software. ,2), ( concerning, 1), (laws,, 1), (source, 1), ( posses-

sion, ,2) , (Apache,l), (our,2) , (written,1),(as,1),(License,l), (regulations,. . .
scala >

3.8 BN

PRE e S i R IA I Scala MYMURHEE T, A F 8 i Spark H' WordCount 145 4t i
AN ZB, 3878 T Scala BT BRECT LT 25 RAEMRIL, HBEEE 2 e,







iR

ABNERN— B NS B Scala PR BEMEL Scala s B2 b £
AT EAA Scala ez 5| #—FRNF T Scala 153, MRt Scala &3 P LK
Bty min B9 2R, A& Scala W& BT, R A B ELIE Scala #1935k B E—A
KNIEHL, Scala FAEY 5 &£ FEFH RS,







F4= Scala &3, ILHC

54 3 Scala B PUAE

PEECPEEE A Scala i 5 5| A K — T E 2B 7L, B2 2] Scala bR B S 2 1Y 06 55 £ AE
FEECIEACAE Scala 1 5 AL ANTE, 5 IR BC % S 42 o 2 2 PRI e . A IE e
MRAY | BEVE R A PR, AT Xk i o A AT PRI 4

A0 AR PTEL AT

Scala 1 & "PAIREICHEC AT LIBAEIE R Java 155 1 switch iR AERE, (HY Java switch i
PSR Java (0I5 K BB HT R IR 2, Scala #5751 L S0 050 2% T RO
A0 Swing, 2. A W MR MIUMEE ARG, NIRRT Scala A ICEIAIELR, Sk
B Java switch FFATEYBIT, W41 B, FRRSEY case 50:System. out. println( 50" )
JETRIAN break 154], A2 A5 A case 80 : System. out. println( "80" ) ; X —4r37, FE4AF
i i {H-N 50 B, BRPAT System. out. println("50" ) FMALFAT System. out. println("80" ) ,

[5]4-1] Java switch i&a] 7~

L. //FHERISER T Java 1 switch 158 il

2. public classSwitchDemo |

3. public static void main( String[ | args) |

4. for(int i=0; i < 100; i ++ ) |

5. switch (i) {

6. case 10 ;System. out. println(" 10" ) ;
7. break ;

8. //TET BRI BT RARES 5 0% break 1)
9. /R Ty FEEIMTA T SN0
10. case 50 ; System. out. println("50" ) ;
11. //break ;

12. case 80 ; System. out. println("80" ) ;
13. default ;

14. break ;

15. }

16. }

17. }

18. |

AFIHEE 10 17N case 50 1HA) 5 %A I break 154], $AT/HEASEUNT N .

>




Scala EEEMSF R

10
50
80
80

ATLIAE S 80 #lfr i PivR, JRPRJESRE 11 AR EAT NN break 154), SECEIMEA SR —1037,
HARXERIIAASF A, Scala FPAYBEVCEC AT DAffHax —[ml@, 4 4-2 fin, f#F Scala B
VERECAT LAk SR Java 15 HAY switch TR RS MNAA D SIS OL, PRUEFEF-Z AR IER

[ 4-2] Scala iz PCECERAR Java switch 5] R F

1.  objectPatternMatching extends App |
2 for(i< —1 to 100) {
3 i match {
4 case 10 => println(10)
5. case 50 => printIn(50)
6 case 80 => printIn(80)
7 case _ =>
8 |
9. |

10. J
R PATEE R A

10
50
80

il 4-2 55 3 ~8 471#/R T Scala B VLAY IV, match JCHEFRT A A FEICRCAS &, 5
(L RN XN VCECAE L, B ANEE 4 17 case 10 => println (10) /R WSRAR & i {4
10, JWPERCHEE, VERc o5 AT => 47 i1 4] println (10) . AARES$UET 25 2R ] LU 2
Scala FExCVLHAC A] LAEESR Java switch 4] H R AME A 53 b — 403 SCI TR L, AMER i, Scala
M VRSB LR S 3, M ELE Java switch iBAJ N R TG, HILAE AT .

//x FRFF LA
x match |

//y1 FRUCHEL 2
case yl =>//15%]
/73T if SF TAAE
case y2 if (...) =>//1EM]

// FEZ_FKm , DR HAh Py 25
/ARG, 5T Java R EY default

case _  =>//1&M]




F4= Scala &3, ILHC

Scala #RZCVCHEL Y case WA)3E 7T LN if <7 D484, il 4-3 Frs, 5388 a0 Do i

Y case IEAJANIE], Scala H1AY case WIS AT LI T case_if (i%4 ==0) XFpaysF DA77,
XoF A%t R EA T T
[ 61 4-3] <7 DA RIB DT BL 4

objectPatternMatching extends App |
for(i< -1 to 10) {
i match |

case 1 => println(i)

1

2

3

4

3 case 5 => println(i)
6 case 8 => println (i)

7 /7B if SF LA

8 case _ if(1%4 ==0) => println(i +" ;
9 case _ if(1%3 ==0) =>println(i +" ;
10. case _ =>

1. |

i, }

13. |}

IR HATEE R AT

JHEHE 3 LRk
JRERE 4 KR

JREE 3 KR

O 0 O L B~ W =

) 4=3 v, 557 ~10 AP ER T ARl e XL BE b g <y A F, fanss 8 47
case_if(i%4 ==0) => println(i + " ; FEHE 4 FEBR" ) FRE 4 ~ 6 TSR A VT L A 2 A9 175 450
&, WCRAER 4 BEER, WIAAT printdn (i + " BERL 4 BEBR" ) TRA

o U i e 7

MLETF Java HAY switch 154), Scala FEZCVC L RR T VCEC R AR 28R 2 Ah 0 iR o] LIDCH B £
AR B | MRYEICRCE B AR, AT DDA R DL 70 o o de s AR R A3 d e
. FF) (Sequence) (. JufH (Tuple) Mz SR BizU4E, N xS JLFRNE F AR
FVCECEBY 3 AT

>




BERMSF ALK

aTE :

i, i B SO R AR VC E R VCELE &, W 4-4 s, F AR 02 case
JGHEES . true, “test” . null ZEXFERY Scala H &=,
[ 61 4-4] & @ERCUC LR,

1.  objectConstantPattern |

2 def main(args: Array[ String] ) : Unit = {
3 / /B VE LSS AR g R IOR (81 {E
4 defpatternShow( x; Any) = x match |
5. case 5=>"FH"

6 case true =>" H."

7 case "test" =>"FLFER"

8 case null => " null {H"

9. case Nil =>" 2351 3&"

10. case _  =>"HAhH "

11. }
12. println ( patternShow (5) )
13. println ( patternShow ( true ) )
14. println ( patternShow ( List( ) ) )
15. }
16. |
A PRATER AT
I
H
EUES

WAL FT/R, patternShow(5) . patternShow (true) | patternShow ( List () ) 43 5| VB case 5 |
case true, case Nil, il 4-4 1 554 ~ 11 1705 E L T —4~pR%K patternShow (x: Any) , B 1]
DI AT 2R B ) S8 A IR U DR BE 45 R S R IR IRHE, 26 5 ~ 10 47400 case 1)
JE TR, T 2 RS2 PR AN patternShow iE X AE main PR, TR — pREE XAE
Ty~ R, X Scala 15 F TRATEM

T :

AU Scala BECVC AL N # T —MIUC R 2, T ULECAT 2R A X4, HAl
TR 4-5 Bz, 28 AL A2 case 1TEA] G T REAY S Scala 28 H:, A case x if(x ==
5) =>x gﬁf, Tﬂ?{ifﬁﬁﬂ‘ﬂﬂﬁ/ﬁ\ﬂﬂq‘ﬂ%1¢, MR AT LIE case x => x XHE(H , BT
(EE PN EERr=c S




F4= RS

[ B 4-5] AT HC B,

1.  objectVariablePattern {
2 def main(args: Array[ String] ) ; Unit = {
3 defpatternShow ( x; Any) =x match { @
4 case x if(x ==5) =>x
5. case x if(x =="Scala" ) =>x
6 case _ =>
7 f
8 println ( patternShow (5) )
9. println ( patternShow (" Scala" ) )
10. |
1. |
PUATIR FIZERAT .
5
Scala

WS PATLE ST 7R, patternShow (5) | patternShow (" Scala™ ) 43 7l i J& 455 2 DT g b 14

case x if(x =

=5) . case x if(x =="Scala" ) , #l4-5, %3 ~7 FrARESFEIFEE LT — pat-

ternShow PR%Y, 5% BB VCHIANE )2, case J& MR A 2248 B HOGHAS s 38n 1 ~F 444,
T BRI A B, B0 4 174005 case x if (x ==5) =>x FRILE R x HNA N5
BRI, WR B L case x => x M2 VCERMTNZ

g

a3 A Y EARTE case IR S TR E S, VLRI N A CE TEM & s S50
P 1 2RI RE s K, &% Case Class —EIEELME A, BLANNSTE 4.3 /N hifgnifk
fift, TEMICE — RSB IE RSB 7, Wil 4-6 s, M3 a9 110 2 458 =X D e s
T FHZE AR i PR AL , BN E LA case class Person (name: String, age: Int) , W FH case
Person ( name , age ) #ETHLCUEHL , #55K Person ( name , age ) 52544 i PR %L Person ( name ; String,
age: Int) SEXT Y

[614-6] &Ll R,

S

/ /%% Person ZE7E XN case class
case class Person( name : String, age : Int )
objectConstructorPattern |
def main( args; Array| String] ) ;: Unit = |
val p =new Person("nyz" ,27)

defconstructorPattern ( p : Person) = p match {

7/ TE LRI N ITORG Person Z55E LK case class, 5 W72 H & LA XS IF 52 P un-

apply T, A N 24 not found ; value person AR




Scala  EEEMSHARTHK

" "

case Person(name,age) => "name =" + name +" ,age =" + age

//case Person(_,age) =>"age =" + age

10. case _ => " Other"

11. }

12.

13. println ( constructorPattern( p) )
14. !

15. |

PATEERAE
name = nyz,age =27

WRASIZFTZE R T/R | constructorPattern (p) FUSEL p 251 £ case Person (name, age), M
T 58 B RAHTHL, 1 4-6 Hi e 8 AT AL R 1A & =UIC AL, 154 case Person( name,
age) =>"name =" +name +" , age=" +age [ Person( name,age) 5 A Person X} % p it
FYVERE, SEVCECEAY Person, PRI G 85 28O0 B II(E . M ETR AU S AT 45 2R v LR
3, FE AR SR — MR EEVCEC (deep matches) , X J2& K AAE & p AUVCELZEHY Per-
son, IEVCHCASSE p Frgl XS RN ZS, Wk A ZILECXS Zh il o3 ot i 22 s N 2, ml R
K0 LRI FANTEEILHCA RN (WIS 9 17) .

F %] (Sequence) =T )

FIRE A TUCHC WAL (Array) | 33 (List) . Range XAERYZELEMEES, HAH
JrFREiE i Case Class &AEHAY, 7E 4.3 /NEXTILHFAT IR A . ek E — P oK
VERECRYEF, ] 4-7 FioR . FPABEA T ILEC L B2 540 List, Array SRR N,

(6 4-7] JPoIEEAILRCR G,

1.  objectSequencePattern |

2 def main( args: Array[ String ] ) ; Unit = |

3 val list = List( " Spark" ," Hive" ," SparkSQL" )

4 valarr = Array (" SparkR" ," Spark Streaming" ," Spark MLlib" )
5. defsequencePattern(p: Any) = p match {

6 7/ IR ECICHL | R DCHD I A 4, first . second VEECECAH p FAYSE— Ao &
7 case Array (first,second, * ) =>first +"," + second

8 //_VEREE p BIESE— o0 2  (HR IR A AT AR i

9 case List(_,second,_* ) =>second

10. case _ => " Other"

1. |

12. println ( sequencePattern ( list) )

13. println ( sequencePattern ( arr) )




F4= Scala &3, ILHC

4. |
15. |

PUTAERAF S

Hive

SparkR , Spark Streaming

AARASIE T4 T 7, sequencePattern (list) VEAL L case Array (first, second, _ # ), se-
quencePattern ( arr ) VEELAR L case List(_,second,_* ) o fi]4=7 "1, %57 47 case Array( first,sec-
ond,_* ) FP first | second AR DEECACLH PSS — . 25 ALK, _ o+ VCECAY 202 Y )
RICE, 9 17 case List( _,second,_* ) Y A AF_F/RVEHED List FHE—DI0E, HAT
BORHAR [F], second VEECHI R A —ATLEK, _ + ILELHRESNRFIFIRITE,

JTZH (Tuple) #E3I )

JCAHAR T UEHD Scala AT NE, W) 4-9 s, JeAIREECH T VLB T4 28R
AN,

[ B 4-8] JTLHBLADTHE B,

1. objectTuplePattern |
2 def main( args: Array[ String ] ) ; Unit = |
3 val t = ("spark" ,"hive" ," SparkSQL" )
4 deftuplePattern(t; Any) =t match |
5. case (one,_,_) =>one
6 //_x NdEHTIedl, His T s
7 //case (one,_* ) =>one
8 case _ => " Other"
9 }
10. println ( tuplePattern(t) )
11. !
12. |
PATHRAT
spark

WMPATEE RN, tuple Patternt (t) FAYICLH AL & t S VCECEIEL case (one, , ), JTCAIARE
Vel R SouEmE X 2K el, ERSE 5 770 H case (one, _, ) AICZ VUL 7 =,
A3t one FHICHELITCAHT I —1I0 R, SN _ICEOTEME =, =4 nER, HAMESTE
falAp i TR EE R AR 6 TR RS, ST RANBE(E A+ 9 ICECRI R TR,




Scala

X

I

BEEMSF ALK

i+ Hid T e s,

KBER

7 Scala Hft, BEAVCHE—MR5EKADIRE, 2
WIS

4-9 firs, KRB THIR S SR, X5
I IRV LT VE UK case t: String.,

AT LAVC e AR DC e AR B i 2680, f3i
ﬁ
[ B 4-9] JERIBLADTHC B,

objectTypePattern {

1.
2 def main( args: Array[ String ] ) ; Unit = |
3 deftypePattern(t: Any) =t match {
4 case t:String => " String"
5. case t:Int =>" Integer"
6
7
8
9

case t:Double => " Double"

case _ => " Other Type"
|

println ( typePattern(5.0) )
10. println ( typePattern(5) )
11. println ( typePattern("5" ) )
12. println ( typePattern ( List( ) ) )
13. }
14. |
(N EEATRELE S I
Double
Integer
String
Other Type

WRALIZE T

Y ]

EHTN, ANEZER AR i

AR B ZAS A E I BAR AR AL, RAIDTRCREAY f

ML T2 i 7K, sk 4 AU Y case t:String => " String" , ¢ ATFICHCHIHIA

AR, R RERTFIC O A SEAY  SRARE I L RERS TR ALRE P 03T, 7E Scala 16 F P, WERA
BN BN

PR VE BEHEA TS R 64 7 101]

fEHIZERIDC RS, (BTSSR AEGA BN WA H B, 75 26 I 4-10 HagAAes, 20— Al
[ 5 4-10] Z%AHH0 s BE A 2R BY DT L7 431

1.  objectTypePattern2 extends App {
2 deftuplePattern2 (t; Any) = {
3. if (t. isInstanceOf[ String]) " String"
4 else if (t. isInstanceOf[ Int]) " Int"
5

else if (t. isInstanceOf[ Double | ) " Double"

1 U0 Val t; Steing A X RER, X



F4= Scala &3, ILHC

else if (t. isInstanceOf[ Map[ _,_]]) "MAP"

println ( tuplePattern2 (5.0) )

println ( tuplePattern2 (5) ) @
10.  println( tuplePattern2("5" ) )

11.  println( tuplePattern2 (Map( ) ) )

12. |

6.
7. |
8.
9.

A PATEE AT .

Double
Int
String
MAP

et LR, W is Instance of WA LLIABIZEARUAIWIA H Y, AXMER I, RHHMH
FIWrr AT B PU, ARG 00, 73, 1 HANBEVE B H AR AL, 5140 println ( tup-
lePattern2 (List( ) ) ), PRZEX tuplePattern2 /23R ML 2558, M2 AU DT HE A (Y tuplePattern 1]
Z251& [1] Other Type .,

ERHEHR )

TESEATREAVC I, A IR R B — A8, A AR A8 5 40 B X
T, PR AR A R 45 1% 1, BARME T R AR AT 2 e 155, RS
W 4-11 firos 28 5 20 18 xR YRR B DG L 45 SR > e A8 i) — AR =, O G
List(_,e@List(_,_,_)), 8RB EICH List(_,_, )3, MNPEEEA List MEA T E e,

[ 4-11] AR E R ICHR B,

1. object VariableBindingPattern {

2 def main( args: Array[ String ] ) : Unit = |

3 var t = List( List(1,2,3),List(2,3,4))

4. def variableBindingPattern(t; Any) =t match |

5 /R R R (X2 e)

6 // 5@ 455 A T AT T ), LK

AR DC B RAE iR M
7. case List(_,e@List(_,_,_)) =>e
8. case _ =>Nil
9. }
10. println ( variableBindingPattern(t) )
11. !




Scala EEEM ST ELH

AL ATEE SRR .
List(2,3,4)

W T AR, A PG R E LT R e %J:LHO Bl 4-11 1, case List

(_,e@List(_,_,_ )) =>e " E e 40 E 2 List(_,_,_) I, BEEEWHRICE I

3 /\135 E%B’J List, MPBFUCHEC A List B4 725 & e, case Llst(_,e@ Llst(_,_,_) ) AL ST
HUCHC, 2F—dEPCECARE List, ASRVCECALY), FEDCRCARH List (9F List JGER

A LA 5 Case Class

TERT—/N i oI | i ae A DL e, 3 48 3 RS 2@ 18 Case Class
HeSEPRY . FESEBRM H T, BRECUCEC S Case Class I A —XT “#W &R, HEXFRH L
BT EMNE R . A/NRX TR 04T,

D s R R )

MNP IIR case calss I, FiiFeavas H ShdE T H#RAE .

1) @& S AR WA var, BRIAZE val AU,

2) HBEIEEAENTS, [RIETZE AR AR X G2 S8 apply 779, XRETE A A9 B8 AT LA
EAZ B AN new X4,

3) FEAEXTG A RRE AT LIS unapply /9%, AR LK case class i FH TAECILAL

4) SZPH ) toString . hashCode . copy . equals 55 /7%,

Bl 4-12 2513 T —~ Case Class SR VCHCE TR, 1ZHIE case class GHEEAILACLE &
BB, ] case class H RIVIFAEATT ZF-B5E L unapply 77k,

[514-12] Case Class SHEIZILACR A,

/ /% 25 Person

abstract class Person( name ; String)
//case class Student

//case class Teacher
case class Teacher( name:String, age ; Int , teacherNo; Int) extends Person( name)

1
2
3
4
5. case class Student( name:String, age ; Int,studentNo; Int) extends Person( name)
6
7
8. //case class Nobody

9

. case class Nobody( name;String) extends Person( name)
10.
11. object CaseClassAndPatternMatching |

12. def main( args: Array[ String ] ) ; Unit = |

13. //case class 2 H 314 i apply J57i , T4 25 new $#4E




F4= RS

14. val p:Person = Student( " xb" ,18,1024)
15. p match |
16. // M35 AR ECVR I 3T F 3R unapply Jr ik #EA TS0
17. case Student( name,age,studentNo) => println(name +" ;" +age +" ;" + studentNo)
18. case Teacher( name,age ,teacherNo) => println( name +" ;" +age +" ;" + teacherNo)
19. case Nobody( name) => println( name)
20. }
21, |
2. |
RIBPATHRAT
xb.:18.1024

SR T AR T LIRS, A0 A & e n] LUK X G N R R ok, X LY
Fo) 3 A LS R FH A% 2 unapply 7735, IS UERLZCPCECRT, 5 17 %) 52 B0 B A S 2 3 1o
unapply J772 RS, X HLXF Student 2842 B -1 05 ST T U 47, Student 841 )5 4
AR SR, 4390 Student$. class (2 iEss H 84 i Student £ 42 X 52 5% b 8 555
FISCHF) | Student. class (Student 23A% B X TR SO, I javap a2 3T R G iR IG
WA 4-13 PR,

[ 4-13] case class Student A= 5519 75 55 2 2 % J A 245 SR s 49

1. D \ScalaWorkspace \ScalaBookChapter04 \bin > javap — private Student$. class

2. Compiled from " CaseClassAndPatternMatching. scala"

3. public final class Student$extends scala. runtime. AbstractFunction3 < java. lang. St
4.  ring,java. lang. Object,java. lang. Object, Student > implements scala. Serializable
5.

6. public static final Student$MODULES$ ;

7. public static { | ;

8.  public final java. lang. String toString( ) ;

9. //4VEds A SIE A apply J7ik

10. public Student apply ( java. lang. String, int,int) ;

11, //%w 4% B 34 A unapply J5 ¥k

12. public scala. Option < scala. Tuple3 < java. lang. String, java. lang. Object, java. lang
13. Object > > unapply( Student) ;

14. /7. HAthgsuk ...

15. §

16. D:\ScalaWorkspace \ScalaBookChapter04_1\bin > javap — private Student. class
17. Compiled from " CaseClassAndPatternMatching. scala"

18. public class Student extends Person implements scala. Product, scala. Serializable
19. |

20. private final java. lang. String name;

21. private final int age;
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22. private final intstudentNo;
23.  //Student 2 "% R A unapply J5 1%
24. public static scala. Option < scala. Tuple3 < java. lang. String, java. lang. Object, ja

25. va. lang. Object > > unapply( Student) ;

26. //Student ZEHX I AFRAS apply JiikE

27 public static Student apply( java. lang. String, int,int) ;
28. //... HAWITEEUN getter setter , copy . toString 55
2. |

A AR PR TSSO AT LR B, R R case class, diiddn oy A S RATA L
IR, RGP E B TR apply J7 5 M unapply J5iE . Aplly TEE AT A B
new FCANHXTSE, 1T unapply 77 WA TAEBI I LR X R THTHL, NI 4-14 [ G 1%
JEWEERTT LIRS, dmieasiislh Student 2842 A T XF W AY apply . unapply M HAbAH G 725
REAET 5 B SE R EE  7E Student 289 H O X apply & unapply 7k, Ml HGEGE H F
R VCEE, ARASANG]4-14 PR, IZBKE Stadent 2858 SCOREFE A, il A O F e x4
Student H15E L apply 5% unapply J53%, PUM# Studnt ZEREWE H] TR ILAC,

[ 4-14) A CE X unapply J7¥5 M Student ZEHEMS I FHEIZCIC LR 4,

1. class Student(val name:String,val age:Int,valstudentNo :Int)

2. object Student {

3. //HCEX apply JrikE

4. def apply ( name; String, age ; Int, studentNo: Int) =new Studentl ( name , age , studentNo )
5. // B T 5E LAY unapply 757k

6. defunapply ( student ; Student1 ) ; Option[ ( String, Int,Int) | = {

7. if(student! =null) Some( student. name,student. age, student. studentNo)

8. else None

9. !

10. |

11. object PatternMatchingWithNoCaseClass extends App {

12. val s = Student("xb" ,27,1024)

13. s match {

14. 7/ Student FEAEXFG Y unapply J7 2R W Ak 2 H 5

15. //5ETRHE/N A object Student is not a case class, nor does it have an unapply/unapplySeq em-
ber

16. case Student( name, age , studentNo) =>

17. println (" name =" + name +" ,age =" +age + " ,studentNo =" + studentNo)

18. case _ => println( " null" )

19. f

20. |

TR PAT S RANE




F4= RS

name = xb,age =27, studentNo = 1024

WMEARPR, RIB T4 RG] 4-13 —#¢, B 4-14 0955 1 470, & 0T —%iE
) Student 25, 52 fTE 10 17, F X T Student ZKFEAEXT S, FFE LT H: apply & unap- @
ply 77k, B 11 ATE5 20 17 TR UCEC R 5k, EIATER 16 17188 case Student
(name, age, studentNo) HFZF Student f¥4EXT 40 unapply 75k, X — i Al LU o B8 7
PRAE R IGIE, AMER T, HCEE X unapply H AT E Student 285 case class Student 28
TEAEH LB 2250, Jaih B sE SRR — 2Ry, ARG E S case class, 4iifas2s
AR ZFE , INMIfRifL 7 BT,

FHERCREE

TE 4.2 P IE e g 42 3, P AT IS 09 S8 IR B 2 5 Case Class 52
B, S p R #e A A unapply 7R TN RIEG S, R AR U 19 )2 unapplySeq 75
%, TP List 0647080, List (PR ARG IT .

LA W D -

. object List extendsSeqFactory[ List] {

Ao HAbTT

. override def apply[ A] (xs:A * ) :List[ A] =xs. toList
S HAbITE

F

List 1) unapplySeq #k7K | SeqFactory [ List], SeqFactory GRS .

7.

1

2.
3.
4

abstract classSeqFactory[ CC[ X] < :Seq[ X] with GenericTraversableTemplate[ X,CC] ]
extendsGenSeqFactory[ CC] with TraversableFactory[ CC] {
/ % % This method is called in a pattern match { caseSeq(...) =>|.
*
@ param x the selector value
@ return sequence wrapped in an option, if this is aSeq,otherwise none
%/
defunapplySeq[ A] (x;:CC[A]) :Some[ CC[ A] ] = Some(x)
f

XEWSE, Y% Array, List, Range % /F50HCHT, I8 B2 unapplySeq 77, Wi
41525 TAEGIHEAT U . X TR AR, ZERE DL R IRHE FH 902 unapply 75 125 58 U741
JCERMIATHL, 2P 5 H e B DL RE DT BE A e R X 1, (] 2 7 A RS = DG i v DA At
FH_ = XM o7 AT A I A

[ il 4-

1.
2e

15] P oRECIT il s B R 4]

val list = List( List(1,2,3) ,List(2,3,4))

list match {
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// P FH B9 /Z unapplySeq J5 ik
case List( List( one,two,three) ,_* ) =>

" "

+one+" two=" +two +" three =" + three)

3

4

5. println( " one =
6 case _ => println( " Other" )
7

|
B 4-15 HEFCRSPRAT RIS 4 A7, 22 FI S unapplySeq 7575, M58 AL AL

Sealed Class 7£ 4% 3 PL Fit &1 B [z F )

TEREATHEADCECI , 8% A B BT A T REDE FC RO T DCARANZE ok, WRAT I8, iR
MIZZE AN 4522 | Scala 15 5 B8 FH sealed class (FFHAIZE) $RALZIEL: S, HAEH
Jri il 4-16 Fras, R HAICISZS H ))& Sealed Class FEARCVCHL HR ) BARREF, 2& Person
i B A sealed abstract class, ‘BEA = A~F2253 54 Student . Teacher }2 Nobody, 7ERLIL L
I BORE 3 AT 2R AR RS ok

[ 4-16] Sealed Class {ERECVE AL B AR B

1. //Person BRI N T > 5 sealed
2. sealed abstract class Person(name; String)
3.  case class Student( name ;String, age : Int, studentNo:Int) extends Person( name )
4. case class Teacher( name :String,age : Int,teacherNo:Int) extends Person(name)
5. case class Nobody( name:String) extends Person( name )
6. object PatternMatchingWithSealedClass |
7. def main( args: Array[ String | ) ; Unit = |
8. val s;Person = Student( " xb" ,18,1024)
9. s match {
10. case Student( name, age, studentNo) => println( " Student" )
11. /7% NPT A R RIS | i de 2 4n 5 B R
12. //match may not be exhaustive. It would fail on the following inputs: Nobody ( _) , Teacher
(on)
13. case Teacher( name,age,studentNo) => println( " Teacher" )
14. case Nobody(name) => println( " Nobody" )
15. f
16. !
17. |
B PATER AT
Student

1 4-16 25 2 1745 1 T sealed class UE L, A VLG BB & R HAMZR L 2
SUAETFRITANIN T 28T sealed, fUADEE 11, 12 FTHEBEA T sealed class BI/ER, MHmE M




Yavay

=
WESR T —LE AL B[R]

4= Scala #& 3\ FLAC

P VCECARIS B AT F128 Y sealed class BYFTA F2E0F, midean 24y AN i & 2487, T
L R A

TCAANTE, 4N T 5 AR E S

scala >val (x1,x2) =(5,6)
x1 ;Int=5

X2:Il’1t=6

HITTET D AR QDT PE 4 A2 i 0 match SRR T ORSCILAY, (HIHSIIAE Scala 5 h, 50

Btz oh, A HABAR match SEHE T I A ABILAS, T4 i for fEH AT AL |
TE ) ek AR ST e K S 3 Ak B A D E S 481
4.4.1

for 1 3F42 ) 4640 TR M I X L B )
for PEFR AL VCBE s 7S B a0 9] 4—17 Bz, T A 75 19 2 ST DT T 19 A 38
PR for JEFR, LM FIMEAER] DU AR S| AR e, 0] DICACRRE N2
(51 4=17] for GEEREERIAE K RE LR 5 )
1.  object PatternMatchingInForLoop extends App {
2.
3 // BB scala for fEF , WAL LY 1 BESRE , A2 LAY S =C T e 7
4 for(x < —List("Spark" ,"Hive" ," Hadoop" ) )
5. println (" %38 for JHER " +x)
6
7 /77 R E ARSI i
8 for(x@ " Spark" < — List(" Spark" ," Hive" ," Hadoop" ) )
9
10.
11.

println (" AR YRAE for TEIF " +x)

//VEHE 4 58 N 25
12.

for( (x,2) < = List( (" Spark" ,100) , (" Hive" ,2), (" Hadoop" ,2) ) )
13. println (" A4 + ARV FCRE Y for JGER:" +x)
14. |
RASPATEER AT .

38 for fEEF ; Spark
3@ for PG4 . Hive
ETE for JEIR . Hadoop
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AZ 1 BR5E for JEFR ; Spark
A RAE P ERIE Y for JE3F : Hive
H 1 A VCFERRIE Y for JGEF ; Hadoop

WAL AT RN, for PR AT LA B A | AR R RE i, ab ml DLDE RO KRR E N
25, RS 4 TT45 AR — 38 1Y Scala for ¥R, HSZMEAICEMAERE, BHE—
P IL e, X — ST LG 5 8 AT A28 e 40 e B DL FC AR B 90 0E, 5 12 474 i 1 i
FRBEADLECIER], & RICE T A 2 IR NA N 2 1Y List IR,

IE ) 3% i 5% o A8 5K DL ¥

TERZHHRIETE S 4T, 135 Java, Perl, PHP, Python, JavaScript 1 JScript, #FJC—
At S HFIE N IR AL, Scala 15 AL SRR IE N RGA, Hig s 5% A N %
KA IEE 2, BARUN Scala T LA B 5@ T Java BRAE I 35520 A4 75 2000 A IE I 6k K, (1
Scala SEHL T HO M=, HE ARG, XK NEFHT Scala #ixCUL AL —5R KYJHE .,

Scala  FHIE 28 A7 55 A5k 4-1 Fios

*4-1 ERAREAKSERTE

5 Iy he
BB EA, F TS —A 4, B0 Spa. k, W LIPCHED Spark . Spaak SR4%
BRI TR, AT LAVCHT Spa#k . Spa k ZEERER AL 00 T4 H
[] FRAEVCAD, N0 Spal ark |k H4VCHD Spark . Spaak . Spakk iX 3 NFAFH, X T H
M7 AT R AN 22 DR T
| o PCEE, B4 Spa(alrilk)k, WITATLIVCEL Spark . Spaak, Spakk A Sparrk
$ VEECATZE 4%, 913N Spark$ VD 192 LA Spark$ M &5 B AGFT, BN T love Spark, {H
EAVLHLE Spark will be very poupular in the future
. VCRRATFLRAF, Bilan~Spark VCFL A J& LA Spark FFARAYAT, U Spark will be very poup-
ular in the future, ANPEHC I love Spark
. VERE 0 L AF4F, Bl Spar =, A LAVCEL Spar JF U 09 5 45 55, 4 Spar,
Sparr, Sparrrr
/ B UAF, BN Spark S VCHL Y241 Spark$ i 4F H
0) SR, B () PIREI AR, W LI HGEAT USR], 4140 Spa(alrim]
k) k AT RAXE () A DR EC Y YRR g — AN AR e, AERR T ] DA Hexd HotE AT 5 )
. PUfig — K % 2 ¥k, 5140 Spar +, T LA VC D AT ] A Spar FF U 9 =47 &, 0
Spark , Sparkkkkk
? PERC 0 YRa—IK, {54 Spark(s) 7 ATLAPLHC Spark FiI Sparks
in} VCHE n ¥, 5140 Spark {2}, RILAVCEL 1 love Sparkk H 4 Sparkk
fn, ! Z/DUCE n YR, BI40 Sparks {2, | AT AVCEC 1 love Sparksss Sparkss 1 fY Sparksss
R il Sparkss
| F/PICH n K, HZVCES m YK, U0 Sparks {2 ,4} W PAPEREL I love Sparks Sparkssss
{n,m}
HFiY Sparkssss

NI LA S L =
(1) for ¥ H IE N F 3R DL L
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i 4-18 Th 25 H A2 AE for IR A FH IE I 2 28 U BCHRAR TS IR AR 44, 1911 4-19 45
Y JEAE for 1R H A I IE W ZeIk A DE AL 1P Hohk IFHRHLAS 1P btk Bz

[ ) 4-18] DCHCHIHS I F2 IS 44 75 1]

ARG 2 feft FHASE DG FE A7 BB DS B4 BBUR A8 44 19 A%, DRPefde B 2 for 3R, AT
PIEAE S for PEIAEECVC AL A — PRk 7 20, 3834 val mailRegex =" ([ \\w = ] + (\\. [ \\
w=]+)*)@[\\w—] +(\\.[\\w— ] +) +". v I ENEXXS, {#H for( matchString <
- mailRegex. findAllIn ( mailStr) ) #E4TVCEL, 4R )5 f# H for ( mailRegex ( domainName, _ # ) < -
mailRegex. findAllln ( mailStr) ) FEEUHR AR 38 4%

1. objectMailRegex |
2. def main( args: Array[ String | ) : Unit = |
3. // R L= TEMFRGEZ, v 73R [l Regex 1E M ik x4
4. valmailRegex =" ([\\w—= ] + (\\. [W\w-] +) * )@ [\\w-] + (\\. [\\w—-] +) +".r
5. val mailStr = " QIARAT AT SE ) T 52 :18610086859@ 126. com H(IK % xb1988@ sina. com”
6. / /] for JRFRVERL
7. for( matchString < — mailRegex. findAllln( mailStr) )
3. {
9. println ( matchString )
10. f
11. //8 3 unapplySeq Jr R BB 44
12. //domainName FEBURZVCHL ([ \\w =] + (\\. [\W\w =] +) = ) IR
13. for( mailRegex( domainName,_ * ) < —mailRegex. findAllln( mailStr) )
14, 1
15. println ( domainName )
16. |
17. f
B PATER AT

18610086859@ 126. com
xb1988 @ sina. com
18610086859

xb1988

4 —18 HEF 4 F70E LT — P IENFR RS, TEEE AR mailRegex P 3 1~
HVTEAT, AR N\ = T+ O\ [\ w=T +) =) O\ [\W\w =T +) ZON. [ \\w -]
+), R AMEAE A FR N xb1988. 1984@ sina. com, WI([\\w -] + (\\. [\\w—] +) = )IC
ML xb1988. 1984, H—A(\\. [\\w -] +)JEAC. 1984, £ =AS(\\. [ \\w - ] + ) ILRL. com,
%5 7 17 mailRegex. findAllIn ( mailStr) 1% [8] A J& Matchlterator X542, Matchlterator JE A T sca-
la. collection. Tierator 5%, LB for G RAT LU BARFAT DL A, 45 13 AFICIGI0R T 4
BUIRFE 44, B VH )52 Regex 1Y unapplySeq 7, HEHAYHSZ VORI ([ \\w = ] + (\\.
[\N\w =] +) = ) FINE,

>
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[614-19] PCEC 1P bbb IFHRIC 1P Motk B R il

A FH I D) 2R 5k A 2 UG L R A7 1P Mtk DG O BB 1P Mkl B, i A val ipRegex =
O )N O+ )\ (A +) A\ (N + ) oIS DT LR DU AL TP Hudik,  [RIRR 4
for JEFAVEATHRAE I8 1 for (ipRegex (one , two, three, four) < - ipRegex. findAllIn( " 192. 168. 1.
1")) BEAT 1P Mk B4,

1. objectIPRegex {

2 def main( args: Array[ String] ) ; Unit = {

3 /7RI TP st T 3R 0% 5

4 valipRegex =" (\\d + ) \\. (\\d + )\\. (\\d+)\\. (\\d+)".r
5. //for JEFRIL L

6 for( matchString < — ipRegex. findAllln( " 192. 168. 1. 1" ) )

7 {

8

9

println ( matchString )

: }
10. //38 33 unapplySeq J7 5 SEEEE U it 4R B TP ikt BE
11. for(ipRegex (one,two,three,four) < —ipRegex. findAllln("192.168.1.1"))
12. {
13. println("IP FBZ 1:" + one)
14. println("IP FB: 2" +two)
15. println("IP FB¢ 3." + three)
16. println("IP FB: 4." + four)
17. }
18. !
19. |

RIPATHIRAT

192.168. 1. 1

IP 7% 1:192
IP 1B 2.168
IP 7B 3:1
IP 7Bt 4.1

WHEATZE BT R, BRIEFIVCHD TP Huhkoh, iR nT$2EUAS 1P ik B, B 4-19 58 4 152 X
T—AEMFEERTZ (WD +)\\ (O\N\d +) A\ (WD +)\\ (\Wd +) " r, ZIENE R P4
B AMNYERE, HAON + ) XA 556 ~ 10 1741 T HAE for TEH P RIITE 7K, 45
10 ~ 16 AT TARIAS 1P Mok Be, 3 H[RIRETR 92 Regex HAY unapplySeq J7 i, $HK
FRIE R R 22 R B N 2R

(2) case 15/A)H A IE N F R A DT ED

151 4-20 V7R 12 E W ZRIATE case WHAJHIEE AT, X B U JH T4 SparkContext 4b
HHR TR ) Spark 12474582 SR FH A0 T U Feak X DU RE 32061 %) 15 D) 26 353X VT B AR cose 1)




F4= RS

Hh B JE Spark F1 417 Schedule Backend fA{CHS
[ 51 4-20]) case 15/) ) 1E D) 3k = D e 7= 7]

1.  objectPatternMatching extends App | @
2 //VERE local[ N] & local[ * ]

3 val LOCAL_N_REGEX ="""local\[ ([0 -=9] + I\ % )\]""".r

4 //VEHE Spark Standalone 3217452

5. val SPARK_REGEX ="""spark://(. *)""".r

6. //DLRL MESO j577 A

7 val MESOS_REGEX =""" (mesoslzk) ://. """ ¢

8 //VCHE Spark In MapReduce v1 %5 HLAY

9 val SIMR_REGEX ="""simr://(. *)""".r

10. //val master =" spark .//sparkmaster.7077"

11. val master = " zk ; //sparkmaster;8080"

12. master match {

13. //LOCAL_N_REGEX ( threads) EHL local[ N] % local[ * ], threads 45 B AY 2 1E W] 3 35 253 4H
O HEINE

14. //Z) threads VEECAYS2 local\[ ([0 =9 + [\ = )\]F([0-9] + |\ * ) XERHHE

15.
16.

case LOCAL_N_REGEX ( threads) => println( " local B 7RIz, , R A& . " + threads)
//SPARK_REGEX ( sparkurl) FEEC U spark : //sparkmaster: 7077 X R PN 2, sparkur] £

O FPRINE AEARGIF N spark:// (. = ) (. = ) BINE

17. case SPARK_REGEX ('sparkurl) => println ( " spark standalone i 17452, url Hihik." +
sparkurl )

18. //MESOS_REGEX (_) VEBCHE 40 mesos ://sparkmaster : 8088 By zk ://sparkmaster ;2381 XEERY
N

19. //FEAE]HR_VCEE A9 2 (mesos [ zk ) ://. % H (mesos | zk) N ZS , I T RABY 2 B0 E R,
url SSVCHLEEAS P2

20. case url@ MESOS_REGEX (_) => println( " mesos &4 745, url Hidik." + url)

21. //SIMR_REGEX ( simrurl ) UG Ji¢ J 40 simr;//sparkmaster: 9000 X FEAY N A, simrurl $2 B
simr://(. = )H (L = ) INE

22. case SIMR_REGEX (simrurl) => println( " simr i1 782, url #hik . " + simrurl)
23. !
24, |

FEF BT8R T .

mesos & THF, url Hidik . zk . //sparkmaster : 8080

B 4-20 55 2 ~9 1728 L T 4 PR BYIEN KBS, Hlanss 3 175 LAY val LOCAL_N
_REGEX ="""local\[ ([0 =97 + I\ = )\]""" v, B TICH local [N] K local[ = ] PifhiH
2, %515 171 case LOCAL_N_REGEX ( threads) => println (" local 154785, 2R FE%is .
" +threads) 7EVCHECHY, threads £Vt LOCAL_N_REGEX kAL ([0-9] + 1\ %)
N, FCISES 5 175E X val SPARK_REGEX = """spark://(. *)""". v, EHTILH
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FALT " spark://sparkmaster; 7077" XA N, B 5% 19 17 HY case SPARK _ REGEX
(sparkurl) => println( " spark standalone i21 73, url Motk " + sparkurl) fCEE XTI AT, 55 7
17 val MESOS_REGEX = """ (mesos|zk)://. """, r. %5 9 77 val SIMR_REGEX = """
i/ (. % )0 AR 5 5 47 Um0,

S 412 IR TR ¥

LT Java H 5, Scala W H PR H AWM H A C 4RI 20, SRR 2 BT
PR SEETs, MOF B RS, BEEA S Java W5 P S A EARES (i 4-21 PR .
[ Bl 4-21] Java i5 5 100 5 AL BRACAS 75 91

1. import java. io. File;

2.  import java. io. IOException;

3.

4. public classJavaExceiptionDemo {

5. public static void main( String[ ] args) |
6. File file = new File( " a. txt" ) ;
7. if (! file. exists()) {

8. try |

9. file. createNewFile( ) ;
10. | catch (IO0Exception e) |
11. e. printStackTrace () ;
12. |

13. !

14. |

15. |

Scala KUK ) S 5 AL FRACAS Q0] 4-22 R
[ 51 4-22]) Scala 15 H 895 H AL FRACAD 75 4]

1. import java. io. File;

2. import java. io. IOException;

3.

4.  objectScalaExceptionDemo extends App {
5. val file : File = new File(" a. txt" )

6. if (! file. exists) |

7. try |

8. file. createNewFile

9. f

10. catch {

11. /7B ST LR S B Ak

12. case e:I0Exception => |




13.
14.
15.
16.
17.

F4= RS

e. printStackTrace

}

| ©

}

XL 4-21 1 4-22 ANHERBL, Scala 1 75 455 UC BL XURE 10 52 55 A0 BRAR B BT 440 5 R0
B, AT RO SRR AT AR B S B A 2R e
BT AR ) B A AR A B L 2

Spark 5 £5 A i 45 5K IT B (% A

FLCVERLTE Spark PSRRI TCARANTE, T 45 LU 7 BB Scala 52X UL FC7E
Spark YA fift TG .

(1)

WA, AR IR R U R AR 48 e A g

SparkContext ( org. apache. spark. SparkContext. scala) J& Spark B A 1, ‘B i 3¢ 5 & A4~
Spark FEHEMATACH, A FEEIE RDD, 1E45#0, 4P accumulators %Hr‘?ﬁﬁ w4 Spark-
Context A& 2: 61 & TaskSheduler 2 DAGScheduler, A TaskSheduler i# i )7 ¥ createTask-
Scheduler HEA7E#, (LRSI .

1
2
3
4
5
6.
7
\
8.
9.

private defcreateTaskScheduler(

sc: SparkContext,

master; String ) : ( SchedulerBackend , TaskScheduler) = |

// TIENFA AR 7, T UCHE local[ N] and local[ * |

val LOCAL_N_REGEX ="""local\[ ([0 =9] + [\ )\]""". r

//IEN A0 & FHFPLEL local[ N, maxRetries |

val LOCAL_N_FAILURES_REGEX = """ local\[ ([0 =97 + [\ # )\s # ,\s # ([0 -9] +)

]n 0w

//Emu%%ﬁfﬁﬁr i, FHTFULEL local — cluster[ N, cores , memory ] , £h43 7 ZUAR
val LOCAL_CLUSTER_REGEX ="""local — cluster\[ \s # ([0 =9] + )\s * ,\s* ([0-9] + )\

s*,\s# ([0-9] +)\s* """

11.

//IENZ2 35308 & | Spark Standalone £

val SPARK_REGEX ="""spark.//(. *)"""
//IEM IR AL B Mesos %ﬁﬁﬁmﬂﬁ—t
val MESOS_REGEX = """ (mesos|zk) ://. """ ¢

//Regular expression for connection toSimr cluster

val SIMR_REGEX ="""simr;//(. *)""".r

. val MAX_LOCAL_TASK_FAILURES =1
. master match {

. // B VEHL, DERC" local"

case "local" =>
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20. /74 WE BLARARAD

21. //1ENFRR A SR UCHL  FHFUCHL local[ N and local[ = ]

22. case LOCAL_N_REGEX( threads) =>

23. /7R

24, //IENZRIAK AR R ILHL , T UCEC local[ N, maxRetries |

25. case LOCAL_N_FAILURES_REGEX( threads , maxFailures) =>

26. // W ARG

27. //IENFRIAK AR ZILEL , HTFICHL local[ N, maxRetries |

28. case SPARK_REGEX( sparkUrl) =>

29. /748 WE BLARARAD

30. //IENZFRAXAS R ICHE , F FUCHL local — cluster[ N, cores , memory |
31. case LOCAL_CLUSTER_REGEX ( numSlaves , coresPerSlave ,memoryPerSlave ) =>
32. /A EAIH

33. //% VLD, VCPCH & " yarn — standalone" | "yarn — cluster"

" |||

34. case "yarn — standalone yarn — cluster" =>

35. /7 M BLARARED

36. // i VGHEL, VEHL A 2" yarn — client"

37. case "yarn — client" =>

38. //A Mg BLARARED

39. /7 AR ED , H T ICHD Mesos

40. casemesosUrl @ MESOS_REGEX(_) =>

41, // B AR

42. //IENZER AR L VLHE, FFUCEE SIMR (Spark In MapReduce) , MapReduce V1
43. case SIMR_REGEX(simrUrl) =>

44. /7w B

45. case _=>

46. throw newSparkException( " Could not parse Master URL:" + master + " ")
47. |

43. |

49.

(2) AU
T2 H A91CAS A SparkContext 1A requestTotal Executors 71, HAE FHJ2 [a] S B I =R X)
I & 1) Executor

private[ spark | override def requestTotalExecutors (

numExecutors ; Int ,

localityAwareTasks : Int,

hostToLocalTaskCount ; scala. collection. immutable. Map[ String , Int ]
) :Boolean = {

schedulerBackend match {

//REL L

ey @ o2 o=




10.
11.
12.
13.

F4= RS

case b:CoarseGrainedSchedulerBackend =>

b. requestTotalExecutors ( numExecutors , localityAwareTasks , hostToLocal TaskCount )

case _ =>
logWarning (" Requesting executors is only supported in coarse — grained mode" ) @
false

%

(3) JezamE

T 4 a9 A S >k R T SparkSubmit  ( org. apache. spark. deploy. SparkSubmit. scala ) ,
SparkSubmit A7 Spark [ FHEEFHEAZHATHIA L, 7E SparkSubmit ZEH1 45—~ prepareSubmitEn-
vironment J7 %, JTAEREPARAS AT, AN IF HEAAH N Y BREE AR ., 45 th AR AR ] 2 DT
PO AN S 8 8 P A PR S AR R R B AR

O O O R O e

e e e e e
O

19.

//TCHILRL, PERC python R 45 A SCR B R FEARE J5 X
( clusterManager , deployMode) match |
case (MESOS,CLUSTER) if args. isPython =>

"

printErrorAndExit( " Cluster deploy mode is currently not supported for python " +
" applications onMesos clusters. ")

case (STANDALONE, CLUSTER) if args. isPython =>

printErrorAndExit (" Cluster deploy mode is currently not supported for python " +
" applications on standalone clusters. ")

case (STANDALONE,CLUSTER) if args. isR =>

printErrorAndExit (" Cluster deploy mode is currently not supported for R " +

" applications on standalone clusters. ")

case (_,CLUSTER) ifisShell( args. primaryResource) =>

printErrorAndExit (" Cluster deploy mode is not applicable to Spark shells. ")
case (_,CLUSTER) ifisSqlShell (args. mainClass) =>

printErrorAndExit (" Cluster deploy mode is not applicable to Spark SQL shell. ")
case (_,CLUSTER) ifisThriftServer( args. mainClass) =>

printErrorAndExit( " Cluster deploy mode is not applicable to Spark Thrift server. ")
case _ =>

%

(4) MR

ARSI 2 org. apache. spark. scheduler. cluster. CoarseGrainedSchedulerBackend. scala,,
CoarseGrainedSchedulerBackend J&— 3T Akka SZERAHLE & %R E B AHFAE Spark 11551z
], WP A B Executor R, 1353 Executor M, IRESTEHr . WA Scheduler
ﬁ%ﬁ?fffﬂﬁ, FIFHIA Executor %R & AT 5 E 7R, CoarseGrainedSchedulerBackend 2% H1 4G >
receiveAndReply 777, FH T Executor VEME, 15510217, MIBRSEER, BARUTF.

1.
2.

override defreceiveAndReply ( context ; RpcCallContext) : PartialFunction[ Any , Unit ] = {
/ /R TE AU M Executor




Scala  EERMSFRTE

3. caseRegisterExecutor( executorld , executorRef , hostPort , cores , logUrls ) =>
4. // B EARACHD

5. //ATEARARECILALD , 45 1F Driver

6. caseStopDriver =>

7.  context. reply( true)

8

9

stop()
// K6 3% 2R, 45 11 Executors
10. caseStopExecutors =>
11. logInfo( " Asking each executor to shut down" )
12. for ( (_,executorData) < — executorDataMap) {
13. executorData. executorEndpoint. send ( StopExecutor)
14. |
15. context. reply( true)
16. //#1E#RAE, # Bk Executors
17. caseRemoveExecutor( executorld , reason) =>
18. removeExecutor( executorld , reason )
19. context. reply( true)
20. // it As i, A Spark FLE 5 B
21. caseRetrieveSparkProps =>
22. context. reply( sparkProperties )
23. |

g

AREEXS Scala FABILCVCELHEAT TR 4R, B AR TERG2E S, B8 N REE 755 PR AR
RS VC L Ak S aney i HIAE SRS, X8 FH A DE Be 2 A g s i =X . AR X M ih
a B PAIB | Jrd R SR SR P A — B IR, BN B T )
A WESRR TSRS IR X Case Class HAY unapply B unapplySeq 75 ¥ 7E A 2 DU fig
HVE A T R, BRIZ AN, N X REE AR AR for THIA . IEMIERIAK, HH Ak
PP AR CVC EC N, AL RCAE SE BRIt B A th JTCAEANTE, AR 5 H Spark Y5 A% H
FHAEC I B 18 B 3 —




N
ScalafE5

5 5% Scala 245

Scala 2. 8 WA X Scala HYER G HESRN 1R & 09kt CHTHEZRAL R ER 73 25 1H (Y HE
20y, MR TEGEMSAIE, WM, B, DIRIIRER M, ATENSRE
AR T Scala FEESHELE , TEANMENT Scala FA A SILR LM, S T #E—25 IMIRXT Scala HY4E
BHESR BRI , EEGRNILLHIZ )G, X Scala FIFEAEEGHELLIEAT T 7 20508, LAJT 8
B RERAE 2 Scala MAEGIPE, HRAEMALERNER Hd A CEEE,

S0 ATESE5ARFETES (Collection)

s :

Scala R RGHIX 7 T AR HR IS HE A 04 S8, AT ARSIk A AT LAX
AT . MBR | ABSCEY RIEAERAE, XN AT S WA EOE, XX SR T]
G RIBEIN . MER . BSEERAE, BRI SRS, A EEBMURAES.

FIFA B A Z5ER AT LIAE scala. collection BY scala. collection. mutable, scala. collection. immu-
table , scala. collection. generic FLFH#RE, XN AL ZEFI U] 5-1 Fis,

. =-Egscala

i ®m-Egannotation
. #-Egbeans

--[£4 collection

. @ E3 concurrent

- = [Eg convert

- = [E3generic

- @ Ejimmutable

- = E3 mutable

- - [Eg parallel

@ Egscript

Bl 5-1 EEENEL

Hrpr, FEAMNEWNT .

1) scala. collection. immutable LT AIEERIE . BHIAER AT AREREN,

2) scala. collection. mutable fIH A, TRESEGAG N, MBE, BUEFERAE,

3) scala. collection WHEESZS, BEATLIEAI ARG, W] LUEATIZER, scala. collection
AP R A2 T MR A3 O VE AT AR 42 525 AR, scala. collection. mutable i H?

U




Scala EEEMSFRLH

AR SRR TS I T —2E A B B B SR EFX A immutable 21T,

WNIE 5-2 ~ 8] 5-4 PR & Scala B MEGEE, 4 T HEG MDA 2S5,
Hp, 7K 5-2 H IR T scala. collection tHFTAEEG 2, XSRS R i R R a8l 4e o,
3 AL B AT AR RN ] AR A B S ERE

} ble

OGO G0
[IndexedSeq] [LmearSeq} (SortedSet] [ Bitset ] [sOnedMap]

K 5-2 scala. collection I EEAZEHIZKE

Hrr, Traversable ZFTHEGMAE (K, FLh 1k, NEREARS L ERR),
XN IZIS SMEHERY (BIAFA public 1ﬁl'ﬂ1¢"ﬂfﬁﬁ) 7k, WakRE] T BT D, Tter-
able Zk7K T Traversable, F/REAHA T ECH:, HALESHUK T Tterable, EAKFE Seq
FORTHN, Set WEES, Map FRWLt, XIS RTEIG SeTHA0 4 Ak b B
AR S5 5 S e A

K 5-3 /R T scala. collection. immutable £ EE5 2K K

Set Map

[HashSet } (SoﬁedSet} { BitSet } { ListSet } [HashMap] [SortedMap] [ListMap ]
(o)

IndexedSeq LinearSeq

[ Array } {NumericRamge] [ String } [Stream] [ Stack ]

K] 5-3 scala. collection. immutable £ FF & 2512 A




HashSet

l BitSet I

LinkedHas
hSet

[ObservableSet} [SynchronizedSet] [lmmutableSetAdaptor}

a)

ListMap

MultiMap

{WeahHaSh Map] {OpenHashMap]

{ObservableMap] [SynchronizedMap} (ImmutableSetAdaptor}

b)

[lndexedSeq] { Buffer ] [ Stack ] [ ArrayStack] (PriotityQueue]

ListBuffer

ArraySeq

StringBuilder

SynchronizedStack

ArrayBuffer } Synchronized Buffer }

MutableList

LinkedList
DoubleLinkedList

ObservableBuffer I

(SynchronizedPriotityQueue]

o ]

SynchronizedQueue

Kl 5-4 scala. collection. mutable £33 &G 25 MZE K
a) WIZAE Set & b) FIAF Map 22 ¢) WIZE Seq 2

c)
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Kl 5-4 v 7 BARMSEHF2E,  BTE 3 MR AT LIES], Bl AR akK
H Traversable, TEZZEHXT R HRAE T —2H 4% 11 K 67 1 BRINSE B

[AlH}, Scala FEAZEIBHEME T Traversable BYFEAEXT 4, 7E Traversable A4 X G ip 4k K T
TraversableFactory, XL £E5JSHY T,

Scala A5 IS AT LIVE AR P (0 SE R 2 A 1, TR Tl 28 865 5Nl AR L5 Y B 4%
VAR 75 BRI A HEA TR ORI . 0 AR ARSI 5, KT R A 25
G, MTEE R NPT AEFA A AR SR, TRMEHB T AT A, ARG
mutable. xxx 5| BRI AL S [ xx 5IABAR AT AL LS L Map 4
R, ATLAER AR AT G

import scala. collection. immutable. _
import scala. collection. mutable
mutable. Map(1 —>"a" ,2 —>"b")
Map(1 ->"a" ,2 ->"b")

I

KT FE A, RIS (8] )5 A M, Scala ZEJFER AL T —BER AR S 00 5 4
VMEFFESZE, X ACISTE Scala X4 vp AL BARCESUN T s .

1. /% =

2. # Scala B0RAY X BEIRITE F R BT A RN ]

3 * Core Scala types. They are always available without an explicit import.
4. * @ contentDiagram hideNodes " scala. Serializable"

5. x/

6. package object scala |

7 typeThrowable = java. lang. Throwable

8 type Exception = java. lang. Exception

9. type Error = java. lang. Error

10. ...
11. //7E scala BN G e SUAY—EE A2 5 SR RIXT SR 4 53] 44
12. type List[ + A ] =scala. collection. immutable. List[ A ]

13. val List = scala. collection. immutable. List

14. val Nil = scala. collection. immutable. Nil

15. type ::[ A] =scala. collection. immutable. ; ;[ A]

16. val :: =scala. collection. immutable. - :

17. ...

DL List 0] (HAbRI 44 808 SCRL) , R4 5E X 1% Fa AR/ BLRE ), gy n] LA
A

1) type List[ + A] = scala. collection. immutable. List[ A]: % X T immutable {71 List
[+ ATZRAIR N4, List[ + A 28R E AR s
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withLinearSeqOptimized[ A, List[ A] ] {

1. sealed abstract class List[ + A] extendsAbstractSeq[ A |

2. withLinearSeq[ A ]

3. with Product

4.  with GenericTraversableTemplate[ A, List ] @
5.

6.

7.

|
2) val List = scala. collection. immutable. List; & X T immutable £ 91 f% object List .45
X4, object List B4 i) LUNTR B

1. object List extendsSeqFactory[ List] {
2.

}
3) val Nil = scala. collection. immutable. Nil; % X T immutable f1 1 fY case object Nil £
X4 Nil, case object Nil FEMFIXT 42 Nil A9 SLUNF PR .

1. case object Nil extends List[ Nothing | {
2.

55 & 48 IR )

Scala 85 SRR R Z ALY S0 trait Traversable[ + A, XFRIZARBT, [AE44E T —
NMEEIT trait TraversableLike[ + A, + Repr], Traversable $2fit T — ¢ 42 11 S HISCHALAS (2844
JEHSIN Like BRI AALLT Java T4 A BT X644 (9 Tmpl BYJR Z8IE S, 8§ At — 2 B0 Y
SEPARH) .

TE Traversable LTS | EEIEEREI 45 H T 46K H TraversableLike A4 15132,
TEIXLE M TraversableLike 43557 FP 4k 7 i) 322 10 rpr | I — o 2 A0 LA S B 4 41 52 A S foreach
FASUTT FrR .

1. /# * Applies a function 1 to all elements of this$coll.

2

3 * Note : this method underlies the implementation of most other bulk operations.
4. = [ts important to implement this method in an efficient way.

5 */

6. def foreach[ U] (f;A =>U) ; Unit

7

foreach J5ik, BIZ X, RAGEIIHENEGTRISANICR, TR EREAE (R T4
LR L




Scala

 EEEMSFETK

T X 7 ) FEA PR AVE AR 2 JE T foreach 43 L SZELAY, [ B S PR Traversable FUSE A T2,
TR ELSCIY foreach 77, XA A8 A 77 1 AT L 42 M\ Traversable HH £ 7K
THEZ%EMA O, 720 5%F Traversable $2AE 282 M AUER . EAR A

mEk 5-1 3K 5-13 Piw,

R5-1 WEAE

i %

i

&
5%

xs foreach

Xt xs FHIEE— AN TERNAT BRI

Fz5-2 MNEEE (Addition)

B S oM
N RE]—H xs vas B’\J?%iﬂﬁiﬂ"]%%o Hrp, ys &— TraversableOnce 4, It
IN—A~ Taversable B{—~%4CHE (Tterator)
F5-3 MY (Maps) RYIRIE
WS oM
xs map f R ERE R AT EA LR b
sflatMap f R B R 4 0 SRR £ AR AR SR B I B AT L, R4 AR Y 52 4 (8 R T

b, fEREE TR

xs collect f

Kt R £ VEITE xs IOEEASTEER b, IR SR MR ERTE i — MRS

*&5-4 % (Conversions) HIIRIE

/7S o M
xs. toArray LA HR o — Al
xs. toList RS — list

xs. tolterable

TR — IR

xs. toSeq

LA Fe i —1)751

xs. tolndexedSeq

TSN — N REFSI

xs. toStream

TR F o — AN BRI

xs. toSet WA A —NES (Set)
- I N A AT — AW (map) , WERIZEA CE AR R/ X,
xs. foap PR 2 S A S I 5
*x5-5 E£#| (Copying) BIIRIE
o B

xscopyToBuffer buf

S TITCR ZHIF buf Zh X

xscopyloArray (arr, s, n)

RS TR E BB are WRIAKRT s i, EEH o DITER, Hl,

s, nJEA] P

W
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*5-6 EHEEHKXK/MSE (Size info) RIRE

/BN U M
xs. isEmpty MR G A A=
xs. nonEmpty MIRESREAET TR @

xs. size

HHER LRI

xs. hasDefiniteSize

R RN ERA IR, WY true

*&5-7 JTEMWZE (FElement Retrieval) BIiE/E

Tk U M
xs. head REEEHIE TR (BUHMIITR, A MRS TR)

xs. headOption

xs WIHEH TS —I0HE, # xs HZENH None

xs. last

RIEEEGNIRG—IER (BHAITGR, MR SHESTF)

xs. lastOption

xs WEIEH B G — A I0 %, W5 xs 2 NA None

xs find p AR xs UL p SRAFMICE, A7, MRS —DICER,; HARFEE, WRhE
#£5-8 FRELFES (Subcollection) HJIRIE
i % Bl G|
xs. tail IRBUE xs. head FEYHATB 7
xs. init FREUEE xs. last AP AT 4

xs slice (from, to)

DR, BB from B 10 (ZEHIFIT) RIZS1EHE AR TR I a4

xs take n RIEAET n NTE (WRERTT, WBUEE n A70E) FrdliiEs
xs drop n FRHLBR xs take n IAMAITCE AR IES

xstakeWhile p

BRI xs TR THTRE p BIRZ TR T AR5

xsdropWhile p

IRIUEE A xs HPBR xs takeWhile p LIAMY 2T R

xs filter p

RHUER A xs HI LA p TR TS

xswithFilter p

ZARVE SR non — strict (5 UERY, HIF VA map. flatMap . foreach #AERT, withFilter
A DM s HVE ] T R p ot

xsfilterNot p

RHUERA xs AN LA p HITCR PP SES

#£5-9 3{4 (Subdivision) BJIRIE

/N

o M

xssplitAt n

8 xs NIRRT BYF M 3EA (xs take n Fl xs drop n)

Xs span p

AR P51 i8] p B xs Pror WA ES (xs takeWhile p, xs. dropWhile p)

Xxs partition p

8 xs FECAPANES, FFEEE p MILRERBRT -8, HRIKTH—1 (s
filter p, xs. filterNot p)




 EEEMSFETK

(%)

/B S oM
\sgroupBy f ﬁgﬁﬁﬂﬂ%%&ﬂ%ﬁé xs PEATAA, AR IMZEAA Map, FHH 84> Key XTI 4415 #Y

+R5-10 FTEZKMHZEE (Element Conditions) HIRIE
Ik oM
xs forall p 3B [0 — AR E RN BB TR AR 2181 p
Xs exists p AR 0 — AN R (A WA rh R S AR L 1517 p IYITER
Xs count p R A i I p RIT R AL

F5-11 #E (Fold) HIHRIE

W S o
(2/:xs) (op) PLz RWIGME, IROGESEH N 22 B 473G I 02 R ZICH8AE op

(xs:\z) (op)

VL z WIIRIE, RO S A B 20 X B2 5 e S IC R I 0 HAE op

xs. foldLeft(z) (op)

5 (z/:xs) (op) I

xs. foldRight(z) (op)

5 (xs:\ z) (op) A

xsreduceLeft op YR i 28 i )N A B A Xt AR 25 SR A A i 0 2 0 T R AE op
xsreduceRight op ey it S WA B A2 X AR 28 4R G Y ST R FH ZITHRAE op

R5-12 4$5%3IFE (Specific Fold) HIIR{E

T o M
Xs. sum RIS xs BT 1R
xs. product IR A xs HEUE TR Y

& xs P ITRE T ME

Xs. max & xs PAFICRE PR RKME
®5-13 FHEMEX (String) HIRE
S o W

HE—AFAF RN E StringBuilder XIR b 1, ZFAF B RRESHRIAILEK, If

xsaddString (b, start, sep, end) | start 73k, end 458, RIAFICREZIAILL sep VERIIBEAT, Hrb start, end £l sep AT
OB xs el — A FAF R, RFFPRRESTHIAILE, L start 73k

xsmkString ( start, sep, end)

end Z5 2, AN TTRZALL sep fEA7MFF, Hir start | end Fll sep Sy Al S 4L

xs. stringPrefix

—AFRE, RTHERRES LORBIRTH

xs. toString 4
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R5-14 WE (View) BIRE

VRS |
XS. view MES xs ES—AE
xs view (from, to) MAEATEE RS HERE AT R E B — M E @
= —
S AR IERG

B IR LGE i — B G — iR e, Rl 24 R 2Rk, JFH
XL B 1 AR AR S, 308 AR 2 Rt — B R RSB T s (0 A 15 2
MR BT 4

(B15-1] Fasepilr A<l

EREAY

© g F e o =

[SST NS T NG T NS R NS R N I S R N e e e e
S A RO S8 ®»N R B =D

P S B ) AR AN T P, DR S 491 B £ Ot B G R 5t 8 b ol LA H BRI s A 2

/ /KA 2R BE B T LA A ) BB S 12K
//Traversable ¥ 21 HAR 2K R List

scala > Traversable(1,2,3)

res0 : Traversable[ Int | = List(1,2,3)

//Terable F Y BAR TN List

scala > Iterable("x" ,"y" ,"z")

resl ; Iterable[ String | = List(x,y,z)

//Map F6 ST BRIN A scala. collection. immutable. Map
scala > Map("x" —=>24,"y" =>25,"2" —>26)

. tes2 :scala. collection. immutable. Map[ String, Int | = Map(x —>24,y —>25,2->26)
. //Set F @I B ERIA M scala. collection. immutable. Set

scala > Set(1,2,3)

res3 :scala. collection. immutable. Set[ Int] =Set(1,2,3)
7/ BT A SortedSet I H4 FHESL )

scala > import scala. collection. SortedSet

import scala. collection. SortedSet

//SortedSet #) HE I EARTF 2K TreeSet

scala > SortedSet( " hello" ," world" )

res4 ; scala. collection. SortedSet[ String | = TreeSet ( hello,world )

// B G A Buffer 244 H 52 5]

. scala > import scala. collection. mutable. Buffer

. import scala. collection. mutable. Buffer

. //Buffer ¥ EARFHRH ArrayBuffer

. scala > Buffer(1,2,3)

. res5 ;scala. collection. mutable. Buffer[ Int| = ArrayBuffer(1,2,3)
. //IndexedSeq Tt i BAR T2 4 Vector
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217.
28.
29.
30.
31.
32.
33.
34.

scala > IndexedSeq(1.0,2.0)

res6 : IndexedSeq[ Double ] = Vector(1.0,2.0)

// BT A LinearSeq 831+ 7 5L

scala > import scala. collection. LinearSeq

import scala. collection. LinearSeq

//LinearSeq ¥ E I AR F2EH List

scala > LinearSeq(1,2,3)

res7 ;scala. collection. LinearSeq[ Int ] = List(1,2,3)

AR T RS AR, R R R, IR AT TR B A
M. X TGRSR, RERAEARN T2 B RYHRAERACET S RIAY, IR SRy
A R BRI, AT A2 ik B SE A RR

[615-2] #hZIrkpassyl,

Traversable A4 171 foreach ARG RABI U Fis

1
2
3.
4
5

//38 Ji3FATEN Traversable H1 2N J0 R
scala > Traversable(1,2,3) foreachprintln
1
2
3

[615-3) hniids (Addition) FARASRH],
Traversable 55—~ TraversableOnce &I BYACIE R B AN BT~ , 25— Taversable
LK — N EES (Tterator) AHIMBIR B .

@R e =

//% 3t Traversable 5 List YA ICZ

scala > Traversable(1,2,3) ++ List(4,5,6)

resl6 : Traversable[ Int | = List(1,2,3,4,5,6)

scala > Traversable(1,2,3) ++ List(4,5,6). iterator
resl7 : Traversable[ Int | = List(1,2,3,4,5,6)

[ 6] 5-4]) BLOTHEAE (Maps) BYARASRAH],
Traversable B4R GFERAE BB R EAN T B, %6046 map | flatMap 55 J5 15 R4S .

2 o B =

7/ HEE I ICR R« 2 REUETER A TR b

scala > Traversable(1,2,3) map {_*2}

resl0 : Traversable[ Int | = List(2,4,6)

//18 3 map #4E , Jet BE A TCR RS 2R

scala > Traversable(1,2,3) map {1 to _}

res12 ; Traversable[ scala. collection. immutable. Range. Inclusive ] = List( Range(1) ,Range(1,2),
Range(1,2,3))

//FE map FEAl L FRfE flatMap $4E A 5 AR



10.
11.
12.
13.
14.
15.
. //case VCHCTEA]X N (i eR2T, BT LA £k L 1T A AL
17.
18.

16

=5 ScalafE4&

scala > Traversable(1,2,3) flatMap {1 to _|

res11 ;Traversable[ Int ] = List(1,1,2,1,2,3)

/756 5E U R pf i T BEG IR I pf FEFITESCER |

/ /BT pf 15 SCBRE 4 R S
scala > valpf ; Partial Function[ Int, String | = { case 1 =>"one" }

Traversable(1,2,3). collect( pf)

pf: PartialFunction [ Int, String | =< functionl >

res13 ; Traversable[ String ] = List( one)

scala > Traversable(1,2,3). collect{ case 1 =>"one" |

res14 ; Traversable[ String | = List( one)

[515-5] HHtelE (Conversions) AR,
Traversable FUFEHBRVERMCHD RG], A4 toArray | toList 25070, Al AU R R .

—

2 e = ey P o 9

[ T N T N T N T S S S
DD E S8 ROF ool Sl Oy AR ORIDE P ©

24.

//PETEXT IV 5 U i [ 4 45 SR 2 Y

/ /R Array, BN List 45

scala > Traversable(1,2,3). toArray

res15 ; Array[ Int ] = Array(1,2,3)

scala > Traversable(1,2,3). toList

resl6:List[ Int | = List(1,2,3)

scala > Traversable(1,2,3). tolterable

res17 ;Tterable[ Int | = List(1,2,3)

scala > Traversable(1,2,3). toSeq

res18:Seq[ Int] = List(1,2,3)

scala > Traversable(1,2,3). tolndexedSeq

res19 :scala. collection. immutable. IndexedSeq[ Int] = Vector(1,2,3)
scala > Traversable(1,2,3). toStream

res20 ; Stream|[ Int | = Stream(1,7)

scala > Traversable(1,2,3). toSet

res21 ;scala. collection. immutable. Set[ Int | = Set(1,2,3)
// BICRIERIGFAR XTI (O HE A5 B

//$EHE < console > Y error {5 B

scala > Traversable(1,2,3). toMap

< console > ;11 ;error; Cannot prove that Int <. < (T,U).

. Traversable(1,2,3). toMap
/KR TG ER ST A B A ) 2R F 4

scala > Traversable(1 —> "one" ,2 —> "two" ,3 —> " three" ). toMap

res23 ;scala. collection. immutable. Map| Int,String | = Map(1 —> one,2 —>two,3 —> three)

[ 6 5-6] ZHI#EAE (Copying) AIAALRHY,
Traversable 18 il £ AE RIS 8 6], (135 copyToArray . copyToBuffer EERRES, R
B NT rs
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// AN BVECE 7 ]

7/ HRIEEC R | AT IR O 2 Z il 3 4
scala >val b ;Array[ Int | =nnew Array(5)
Traversable(1,2,3). copyToArray(b,1,3)

scala > b

res35 : Array[ Int] = Array(0,1,2,3,0)

val c;ArrayBuffer[ Int] = ArrayBuffer( )

b:Array[ Int | = Array(0,0,0,0,0)

// 81 %) Buffer )75 1208

//TFESE T ArrayBuffer 28

. scala > import scala. collection. mutable. ArrayBuffer

© g =J ey o =

- =
o= S

import scala. collection. mutable. ArrayBuffer

—_
w

scala > ¢;scala. collection. mutable. ArrayBuffer[ Int] = ArrayBuffer( )
scala > Traversable(1,2,3). copyToBuffer( c)

scala > ¢

16. res42 :scala. collection. mutable. ArrayBuffer[ Int] = ArrayBuffer(1,2,3)

—_ =
@ g

[515-7] TCEK REME (Element Retrieval) AACAD s ]
Traversable BIICRIREVER ISR, £045 head . last Z5 A0S, ARBUCHSUNT s .

1. //3HEAEMNINRER, EREREIZER AN Some T None, X Option
2. /X R EIEEERAE Option B, 75 ZEVE L, L AN head #1E, ME AR AR, S H java. util.
NoSuchElementException =X

3. scala > Traversable(1,2,3). head

4 resd48:Int =1

5. scala > Traversable(1,2,3). headOption

6. res49:Option[ Int] = Some(1)

7. scala > Traversable(1,2,3). last

8. res50:Int=3

9. scala > Traversable(1,2,3). lastOption

10. res51;Option[ Int] = Some(3)

11.

12. //BEEG AT R

13. scala > Traversable(1,2,3) find {_ % 2 ==0}

14. res52 ;:Option[ Int] = Some(2)

[515-8]) FRECTHEAEME (Subcollection) AYFCHS AR,
Traversable FUZRICT4E A BRAEAOACHS /R B, U35 tail . init 250735 A01CHS, AOMCES G0
7R

1. //3RBUER head TGN HABITT R A LN TS
2. scala > Traversable(1,2,3) . tail
3.  res63:Traversable[ Int | = List(2,3)




=5 ScalafE4&

scala > Traversable(1,2,3) . init
res64 ; Traversable[ Int | = List(1,2)

/B R O T8 BT MU T4 S

/P EBYIR RG] A AT [ m,n) X8

scala > Traversable(1,2,3) slice (1,2)

10. res65 :Traversable| Int | = List(2)

11. scala > Traversable(1,2,3) take 1

12. res66 : Traversable| Int | = List(1)

13. scala > Traversable(1,2,3) drop 2

14. res67 : Traversable[ Int] = List(3)

15.

16, // R TEAG] 5 BRA% . NEE— A TFARHI W, 2R B0 B A5 ELE I 2 TR

17. scala > Traversable(1,2,3) takeWhile {_ % 2 ==0}

18. res68:Traversable[ Int] = List( )

19. scala > Traversable(1,2,3) takeWhile {_ % 2 ==1}

20. res69 ;Traversable[ Int | = List(1)

21. scala > Traversable(1,5,7,2,3)takeWhile {_ % 2 ==1}

22. r1es70:Traversable[ Int] = List(1,5,7)

23.

24. scala > Traversable(1,2,3) dropWhile {_ % 2 ==0/

25. res71 :Traversable[ Int] = List(1,2,3)

26. scala > Traversable(1,2,3) filter {_ % 2 ==0}

27. res72 :Traversable[ Int] = List(2)

28.

29. //UETEIR IZERL WithFilter 28, J5 2 fH ] map SFEAERE X W% 281 apply T7ik

30. //BP withFilter #4246 HE

31. scala > Traversable(1,2,3) withFilter {_ % 2 ==0}

32. res73:scala. collection. generic. FilterMonadic [ Int, Traversable [ Int | | = scala. collection. Travers-
ableLike$ WithFilter

33. @ 19ff2¢83

34.

35. scala > Traversable(1,2,3)filterNot {_ % 2 ==0}

36. res74:Traversable[ Int ] = List(1,3)

© oo Sy B

[515-9) ¥55-44E (Subdivision) BIFCIS R,
Traversable FJ3F73 ﬁ%ﬁlﬁ/‘]’fjﬁﬁgﬂ?ﬁﬂ, (ki splitAt, span %jﬂ{é’\]{ﬁﬁ%, INRAS AN BT R

L //ARERTIEETTYI

2. scala > Traversable(1,2,3) splitAt 2

3. res75:(Traversable[ Int ] , Traversable[ Int ] ) = (List(1,2) ,List(3))
4
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5. //RAESEE IR AT

6. scala > Traversable(1,2,3) span {_ % 2 ==0/

7. 1es76: ( Traversable[ Int | , Traversable[ Int | ) = (List( ) ,List(1,2,3))
8. scala > Traversable(1,2,3) partition {_ % 2 ==0/

9. res77:(Traversable[ Int | , Traversable[ Int | ) = (List(2) ,List(1,3))
10.

1. // ARG & R T R AT 4
12. scala > Traversable(1,2,3) groupBy {_ % 2}
13. res78:scala. collection. immutable. Map[ Int, Traversable[ Int] ] = Map(1 —> List(1,3) ,0 —> List(2) )

[615-10) FEHAE (Fold) MRS RMH,
Traversable MFTERAEMIRILRE], 145 splitAt, span E LS, REUASATF IR .

/7L 2 =0 HWIIR{E  op = (_ + _) I —Ju#fE , BT I Bl
/RN S R UL — AT, Fil 2 4T op #4E
//BARSE B 2 SRR REE LIS I T — N u R E L LRIRAE
AR (=28

/7 1 BOTR M R NS0 2 A B 72

/72 RBAWRE

scala > (0 /:Traversable(1,2,3))(_+_)

res99 :Int =6

scala > (Traversable(1,2,3) :\0)(_+_)

res100:Int =6

. scala > Traversable(1,2,3). foldLeft(0) (_+_)

reslO1 :Int =6

scala > Traversable(1,2,3). foldRight(0) (_+_)

resl02:Int =6

scala > Traversable(1,2,3) reduceleft (_+ _)

resl03:Int =6

scala > Traversable(1,2,3) reduceRight (_ +_)

18. resl04:.Int =6

[B15-11] FAFRAMEERAE (Sring) AFURS R,

Traversable f5 AT ERAHSCERAE RS 7519, 4245 addString, mkString 55 77 1Y ACAS, 7
BIRASAN T

© g F ey o Y=

e e =
N R LB =S

scala > val b = new StringBuilder( )
b . StringBuilder =

scala > Traversable(1,2,3)addString (b," {","I","|")
res108 ; StringBuilder = {11213 |

1

2

3.

4. //ERVLE RN AR 2R A

5

6

7. scala > Traversable(1,2,3) mkString (" {","1","}")
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8. resl09;String = {11213}

9.

10.
11.
12.
13.
14.

// HEE stringPrefix 5 toString 45 5%

scala > Traversable(1,2,3). toString @
res110;String = List(1,2,3)

scala > Traversable(1,2,3). stringPrefix

resl11 ; String = List

[615-12] WEEAE (View) MARERE,
AR View U EEAE RIS RG], AEURES T s .

I I S

/B e
scala > Traversable(1,2,3). view

res116 ;scala. collection. TraversableView[ Int, Traversable[ Int] ] = SeqView(. . . )

scala > Traversable(1,2,3). view(1,2)
res117 ;scala. collection. TraversableView| Int, Traversable[ Int] ] = SeqViewS(. .. )

//PEAE BT Spark FOFEHIRAE IC 5% T H E 45 N HRAE , EE AN map . filter 25, RAEfilk

?ﬁhﬁ IR force B A B IEHUAT

9.

10.
11.

12.
13.
14.
15.

| Section |
5.2

scala > Traversable(1,2,3). view. map(_ *2). filter(_>3)

res119 ;:scala. collection. TraversableView| Int, Traversable[ _] ] = SeqViewMF(. .. )
scala > Traversable(1,2,3). view. map(_ *2). filter(_ >3). foreach( println)

4

6

scala > Traversable(1,2,3). view. map(_ *2). filter( _>3). force

res121 : Traversable[ Int | = List(4,6)

F % (Seq)

S5.2.1

el

31 ik s4 )

PR HE— PN G, A TCR AR HATR Z AT, wefE iR

J& o 7E Scala ', i [ trait Seq KFKRFFH, o TIFFEA R, Pl PLE A5 ) H i
BAIER, A Scala *F, FIDCRIBIMRT L ELL 0 JFIEHAL,

R (trait) Seq %:J:;FIE]B/J @Ah%;jz, T WA FHER (subtrait) . LinearSeq 1 In-
dexedSeq, ‘& TRV IR 47 AOBRAE , (FLHSBRAE T 7R [ A PE RS A5 . £8 I 1) ELAT 15 2 10
head il tail #21E, MRS FHEA A apply., length A1 (AR ATAE) update #1E
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1E Scala AR, FFHIRIFEAL & AT AR RN AT AR P2, Hodp | ARl AR 1) i) 25 A
i 5-5 P, AIARFRSN R RIEANTT E 5-6 Bk,

LinearSeq

IndexedSeq

[ Array ] [NumericRange] [ String]

5-5 scala. collection. mutable €1 FFANT] 48 751135 1y 25 (&

IndexedSeq LinearSeq

(ArrayStack] [PriotityQueue]

e) ()

ArraySeq ListBuffer

StringBuilder
ArrayBufferl Synchronized Buffer [ MutableList ] (DoubleLinkedList]

ObservableBuffer [Synchronizedl’riotityQueue] [ Queue }

SynchronizedQueue

K] 5-6 scala. collection. mutable 31 R] 78 31 25 i) 25 1K

e 31 48 2 1R 1 )

THESHE MR 02, 5% Seq Fe R AL A& O T A 4, HARULE] a0
2 5-15%83 5-22 fls,

LinkedList

SynchronizedStack

*5-15 ES|MKEMIRE

ook o W
xs(i) WG xs apply i, xs PRIIN i HILE
xsisDefinedAt i MR xs. indices HFAEAALE i
xs. length FBEE ([ size)
5. lengthCompare vs R xs BRI T ys I, BRI - 15 0 xs I RIER T ys MITE, USE [
+1; R TATAREMSE, WERE 0, B HAP—AFEIURICHRAY, %Ik ia sk
xs. indices xs R FIFEIE, M 0 F xs. length - 1




*5-16 ES|HEEHIRE

ook |
xsindexOf x B EFF xs FEE—AEET x TR RS (fEZ‘ﬂ“}I‘M)
xslastIndexOf x R EFS xs G — 55T x MOCRMRS] (ErEZMAER) @

xsindexOfSlice ys

BIFFFH xs A — LS ys FPFICR I FIFHIR RS

xslastIndexOfSlice ys

R EFES] xs G — MO ys FIITCE BT FAE RS

xsindexWhere p

RBIFF xs FH— R TR p BOTRIRG] (FFAEZ L)

xssegmentLength(p,i)

REIFS] xs B, Moxs (1) TFIRIFIE A p BITTR AR IESE R BEA I EE

xsprefixLength p

REFF xs 1, W p AFRYSER TR BRI

*®5-17 MEEE

Ji % Ul G|
X+: X TEFH xs FORT TGN x FRAS 0357 17 51
Xs : +X TEFF xs (S TTIE N x T 1R A 80751

xspadTo (len, x)

R EEHTFFIIRAE xs TR x, EHEFHIKEEILE] len

R 5-18 FEITHIIRME

%

i

xs patch(i,ys,r)

W xs AR L DICRIFIAE r ICE, BHR ys FITHIFS

xs updated (i,x)

W xs THT i ADNTCRBHN x ST xs BURIA

WEAE xs. update (i, x), SCGEATHEFI], K xs FFIIPEH i DMITRBUN

xs(i) =x
®5-19 HEFHIRIE
ik |
xs. sorted XFIPH xs (4 TC3E LAARHENUT HEA T HE T 15 2 (4 507 51

xssortWith It

XFFFA xs BITEER LAERE 1t sRECHEA T HEF s 2 137751

XFF A xs BUOCRIEATHET 5 I3 8100807910, o £ s BUE T2 5 IR miA oo

xssortBy [ %, LIXHEEIR BN AT o

F5-20 REEHIRIE
oo o
5 xs FEOITEE I HIR f9— A B 751

xs. reverselterator

IRBUFF xs P40 2%

xsreverseMap

ROF IR xs WITER, JF6 1 REEN T4 on R BTS2 51

F5-21 LEEHOIRME

%

i

xsstartsWith ys

MWHXFPS xs 2B LUFS ys I3k (FFEZFIELR)

xsendsWith ys

MK FF xs BT ARSI ys 258 (fFELFIASAR)

Xs contains x

ik xs FFI TR BFAATE—N5 x HSFHTTER

xscontainsSlice ys

M xs FEHI PR BAEE—N 5 ys MIRIMIELE TP

(xs corresponds ys) (p)

DIKFFF xs S FFF ys Hoh L BT R =TI L —JnA I p




~

Scala EEEMSFRLH

®5-22 ZEBRENERE

% o W
Xs intersect ys JP5 xs Fil ys I93CHE, JHRERIFH xs hgIRF
xs diff ys JP5) xs Flys 220, IFORETH) xs (P IGT
Xs union ys IFAE; Tl xs ++ys
xs. distinet XA xs KBRS ICHE G A B F 75

¥ 51 03R4 R B )

TR [ 25 0 A B A DGR A, X8 45 4 2H AL S ok s 4 R AT R B AR
o3,

[B15-13] REHLRBRIER R,

ARG P HN R T R AR RS S, 7R GRS 045 indices | indexOf 25771 :

// R THRN 0 TFIR

scala > val xs =Seq(1,2,3,4,5,6,7,1,2,3,4,5,6)

xs:Seq[ Int] = List(1,2,3,4,5,6,7,1,2,3,4,5,6)

scala > xs. indices

res19 :scala. collection. immutable. Range = Range(0,1,2,3,4,5,6,7,8,9,10,11,12)

scala > xsindexOf 3

res20 :Int =2

scala > xslastIndexOf 3

res21 :Int =9

. scala > xsindexOfSlice Seq(3,4,5)
res22 :Int =2

. scala > xslastIndexOfSlice Seq(3,4,5)
res23:Int =9

scala > xsindexWhere {_ % 3 ==0}
res24 .Int =2

© g =J ey o =

o e e
F2o= ey W o» = 2

/N A SRR R MR GBI R, A R A IELL IR f B
/7RG R I B B

scala > val xs =Seq(1,2,3,4,5,6,7,1,2,3,4,5,6)

. xs:Seq[ Int] =TList(1,2,3,4,5,6,7,1,2,3,4,5,6)

[NS T NS B N R N
SN = S0

. /73X B drop $84E FUZARIBUT ih & FR A &R 5 A AL
- SR BBBCR A G A S

. scala >xs. drop(1)

. resl5:Seq[Int] = List(2,3,4,5,6,7,1,2,3,4,5,6)

N NN
A U A~
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217.

28. //FBEN:2,3,4,5,6,7

29. scala > xssegmentlength (_ >1,1)

30. resl3:Int=6 @
31.

32. scala >val xs =Seq(1,2,3,4,5,6,7,1,2,3,4,5,6)

33. xs:Seq[ Int] =List(1,2,3,4,5,6,7,1,2,3,4,5,6)

34. scala > xssegmentLength (_ >2,1)

35. resl6:Int=0

36.

37, //RITIREAT & SR RE LR T R R 2 A

38. //prefixLength -4 segmentLength(p,0) 45 5 JE X

39. //ZZ R drop  segmentLength #4F

40. //1. B ADICRME ARSI, HRIAAT S &I ICER 2 A1k
41. scala >Seq(1,1,1,2,1,1) prefixLength { _ % 2 ==1}

42. res29:Int=3

43.

4. /72. FHAILRCENFFE KM

45. scala >Seq(2,1,1,2,1,1) prefixLength {_ % 2 ==1}

46. res30:Int =0

[ B 5-14] fniZz B RSB,
ESAN IPSIEZITEup) | k- ST NIU K A BRI IR EiR7 I B SEE SN A I Ve S S N (AN C I
B

//ISIMAES IRITER

scala >1 + :Seq(3,4,5)
res3:Seq[ Int] = List(1,3,4,5)
scala >Seq(3,4,5) : +1

res4 :Seq[ Int | = List(3,4,5,1)

// T padTo 24 len #5125 197 FIH<
/7002 len ZHUESE T BUN TIREGKE WA MY e
scala > Seq(3,4,5) padTo (3,6)

resS :Seq[ Int] = List(3,4,5)

. scala>Seq(3,4,5) padTo (4,6)

res6 ; Seq[ Int | = List(3,4,5,6)

scala > Seq(3,4,5) padTo (2,6)

14. res7:Seq[ Int] =List(3,4,5)

[B15-15] SOBrRAER AR ),

AR P HN TC R BT E AU SC ], 46 patch . updated % 7 L AOACHS , 7R FI4CAS
W R,

© g e oY=

—_ = = =
W N = O




Scala  EEEMSFRATH

L/ EERRAERET I E

2. //HSeq(1,2) Bidhk Seq(6,7,8) UM FARN 1 (HIJER N 7) JFIR

3. //ABCASE  FRER A IR (BRI 7 .8 )

4. scala>Seq(6,7,8) patch (1,Seq(1,2),2)

5. resl5:Seq[Int] =List(6,1,2)

6.

7. /SR ITARRT AT IR SR ICER KB (BRI A BT

8. /ARG —ICRZIG) I, AU Seq(1,2) , T P51 50T TT 3 R 4
9. scala>Seq(6,7,8) patch (3,Seq(1,2),2)

10. resl6:Seq[ Int] =List(6,7,8,1,2)

11.

12. //38ERGIALE MICR BN A SENE

13. scala>Seq(6,7,8) updated (2,1)

14. resl7:Seq[ Int] =List(6,7,1)

15.

16. //BR5 |60 ERH FHIE L, W 5 UnsupportedOperationException
17. scala >Seq(6,7,8) updated (3,1)

18. java. lang. UnsupportedOperationException ; empty. tail

19. ...

20. //1EHE: (x) B update £ X5 A AEFPA1 , BTG AR JRUF A1 EHEATIE B

21. scala >import scala. collection. mutable

22. import scala. collection. mutable

23. scala > mutable. Seq(6,7,8) (1) =1

24.

25. //[AIRERY, SRS I & P FE R, 230 H 5% IndexOutOfBoundsException
26. scala > mutable. Seq(6,7,8)(3) =1

27. java. lang. IndexOutOfBoundsException :3

28. ...

(B15-16] HEFFRAERIAIERE],
AT %t N C R AT HE R B AR R, AL sorted . sortWith 5575 1% AUACHS, 7 4
AR AR FIis

scala > valxss = Seq(1,2,3,4,5,6,7,1,2,3,4,5,6)
xss:Seq[ Int] = List(1,2,3,4,5,6,7,1,2,3,4,5,6)
scala > xss. sorted

res2 :Seq[ Int] = List(1,1,2,2,3,3,4,4,5,5,6,6,7)

/ /AR sortWith Z805E S 1t pRAL
scala >val It = (a:Int,b:Int) => —a < -b
It; (Int,Int) => Boolean =< function2 >

© g J ey o =

scala > xss sortWith It




10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

res3 ;:Seq[ Int ] = List(7,6,6,5,5,4,4,3,3,2,2,1,1)

/ /A8 R TRT Ak 7 e 50 T
scala > xss sortWith | —_ < —_}

resd :Seq[ Int | = List(7,6,6,5,5,4,4,3,3,2,2,1,1)

// AR Y sortBy ZEUE X It AL

scala>val f=(a:Int) => —-a

f.Int => Int =< functionl >

scala > xss sortBy f

resS : Seq[ Int] = List(7,6,6,5,5,4,4,3,3,2,2,1,1)

/ /A8 FH 18714 B PR T 2t
scala > xss sortBy | — _|
res10;Seq[ Int | = List(7,6,6,5,5,4,4,3,3,2,2,1,1)

[615-17] REFARVERFIES R B,
TR AR FE N TC R AT I AR 525, 045 reverse, reverselterator 55 5 v AR
RBURES AR FER

2 e = ey Wnoge =

e e e
D A WD = O

16.

scala >Seq(3,4,5) . reverse
res12:Seq[ Int | = List(5,4,3)

//RBF A I TEI A TR

scala > Seq(3,4,5) . reverselterator

res13 ;Tterator[ Int | = non — empty iterator

scala > Seq(3,4,5) . reverselterator foreach println
5

4

3

// YT IF B AN TE R R E

scala > import scala. math. _

import scala. math. _

scala >Seq(3,4,5) reverseMap {pow(2,_) |
res11;:Seq[ Double | = List(32.0,16.0,8.0)

(B15-18] HCARIERII R E],
AR R X PP O R FEAT ORI SE 4], 7 SOOTER I —ou Wi 8, IF1E e80Tk
A 7S B RS R B

1.
2e

/ /%S TEER #Y —TCH W R L

scala >val p=(a:Int,b:Int) =>a+1 ==

N
Scala (84

>




BERMSF ALK

p: (Int,Int) => Boolean =< function2 >
scala > (Seq(3,4,5) corresponds Seq(4,5,6)) (p)
// Ak (o FH RO T R, A — AN TC R AR oA R, JIER 9] false

. scala> (Seq(3,5,5) corresponds Seq(4,5,6))(_+1==_
10. res19:Boolean = false

3
4
5
6. resl8:Boolean = true
7
8
9

-2l Bk (List)

50301 EEIE TS A )

Array . List, Queue, Stack il 2 F5 LB E AR IE, T Scala ' List 254
FETE Java, C ++SFgnfeili 5 DA sk, IHCERRISIER List L 1T T UF

M L5751 Seq #53AIHN, List 4k7K T /751 Seq BT LinearSeq, HP List J&— 4%
PP HNES, HA RN head Fl tail $2/E, XA Array k7K T IndexedSeq, Riw &5 H)F
G, AT TRG PRI YT MIOCE . F136 List MUEAL Array FEFH ML, HMNEFELLTH
WS

o Hk, HIE  RATEHESE, HRGRBSRIIERMITE,

o HK, FIREAMIAGH, MALZIESD,

FEH—AE, I ERWZFA (homogeneous) , BIFIZEAYArA TR AR EA AHIH AY A

25 PR ISR IE List[ Nothing |, [F]A List 2522 WMEHY, T Nothing J& Scala T A
%ﬂ%%%, IR e Xt 7 F) List[ Nothing ] SHNR T HA T = List[ T] KA T,

51 3 B 1 56 1R 16 )

H1 T List WAKK T Seq BYFET, PRIIRER Jr AR ARSI 26 0L, 3 BRI AN T 5 3 26 5 43
T o REXTS List A7 50— L8 th R 22 4R 45 1 ST hn LU T

1. FIREFBHEIRE

TE Scala MYELXT G, WML T List B4 X, PRIHI AT Dhid st LR g UE .

® scala. List[ T],

® List[ T],

24 5 SRS AT s .

1.  package object scala {
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3. type List[ + A] =scala. collection. immutable. List[ A ]

4.  val List = scala. collection. immutable. List

5.

6. val Nil =scala. collection. immutable. Nil @
7

2. FIROEMMERBRIE

AT HN AT LA 3E 2 T T P A R A

o Nil (%4%),

o .. (iFcons): TEEAERF, LA LA,

Hrp L BAEAMEEAE, WA 3 OB R 5 R R —

1. 1::2::3::Nil
2. 1::(2::(3::Nil))
Nil. ;;(3)- 2:(2)~ :2(1)

3. TEFIRP, BREFMRETUT 3 MEERIZIM

® head: FIEME—1ITEK,

o tail; FIRPERH—DICRIL, HATRHAMMGIE,

® isEmpty,

4. FIFRPEYEKLECRIE

TERE A VC T P il — 31 R By w5 HIE T .

e Nil. Nil %,

® x:: xs: BRI DLl x Ik Pl xs ZiRAYFIIE

o List (x1, x2, -+, xn): ZFERERT x1:: x2:: -~ xn:: Nil,

51 5 BB 16 01 9

LAUR il T 3R B R LA LR WA 5, (. WIRs R it | 311k
(4 3 DAL | S RB DT B HRAT

[B15-19] WIEEFIRATEEAE R R,

FIRBIWIIR AU, A& PIR | RFTTREMIGIER, SRR EFEA, m)
ARRS AR B

7/ AU EATAT TR R AIHERT N Nothing
scala > List( )
res0 ; List[ Nothing ] = List( )

//ETER 1 HERTIN TR RN Int
scala > List(1)
resl : List[ Int | = List(1)

SUNONCARE IO




Scala EEEMSF R

. //EITR " Al b HERTIT R ALY String
10. scala > List("a" ,"b")
11. res2;List[ String] = List(a,b)
12.
13. scala > List(List(0) ,List(1))
14. res3:List[ List[ Int] ] = List( List(0) ,List(1))
15.
16. //FKR23FIFRH) Nil X5
17. scala > Nil
18. resl ;scala. collection. immutable. Nil. type = List( )
19.
20. scala > List( ) ==Nil

21. res2:Boolean = true

[B15-20] 3 PEEABRAERRH,
ik THNRE 3 DIEARERAE . B —AI0R | RBERE I ICFSM TR | =R
PHEIACRS , A1E head | tail SFTERIAES, AR EIACHLNT Fs .

//ARBU — AN Te R
scala > List(0,1,2). head
res7 :Int =0

//ARBREE — AU M H A T R AR FE A
scala > List(0,1,2). tail
res8 : List[ Int | = List(1,2)

© g F ey o =

scala > List(0,1,2). tail. head
res9:Int =1

—_ = =
M = o

/723 3V head T, tail 240 i 574
scala > List( ). head
14. java. util. NoSuchElementException : head of empty list

—_
(O8]

[B15-21] 5IFAICE AR,
X HLELRT AL A AHERE ], 25 B CE e it 7 44 s -

Lo /705X T H B AR, Scala TCIAHEMIEAL | R FRZEAS IR 1264
2. scala > def insert(x:Int,xs:List[ Int ] ) : List[ Int | =xs match |

3. //ASREZE SR, W E N

4. | case Nil =>x: :Nil

5. //UWRA A GRS FREE — A AR E AT U8

6 /7 3B AT B TR — A, BRI A




N
ScalafE5

7. /7 5380 AE R T 55— BT, RS54 A B8 H 3 A S 2251 3R (tail )
8. //8RIG RSN — MEAE BT RS — IR BT

9. | case y::ys =>if(x < =y) x::xs else y;: :insert(x,ys)

10. |}

11. insert: (x:Int,xs;List[ Int] ) List[ Int |

12.

13. scala > def sort(xs;List[ Int]) :List[ Int] =xs match |

14, //RREZ IR WITEAHERE , H R ]

15. | case Nil => Nil

16. | case y::ys =>insert(y,sort(ys))
17. |}

18. sort: (xs:List[ Int | ) List[ Int ]

19.

20. scala >sort(List(1,3,5,2,4))
21. resl4:List[ Int] = List(1,2,3,4,5)

o8 £ (Set)

i :

1 Scala H, ] rait Set [A] KFRE, Set HEG I KM FHE WA RVFEH T
WMEERIIEER . I, Set i LIB ARG IEE HABE A PP OCER , I3 — B0 £
SEEILRERNES,

AP T T AR AT AT

1. Set EAHIEKE

TE Scala SEA K, LR T AR AR A AR, Al AR A9 2 AN 4] 5-7
Bs .

Set

[HaShSet ] [SortedSet] [ BitSet ] [ ListSet ]

& 5-7 scala. collection. mutable - HEZS IR E
Al ARSE R G &l 5-8 IR,




Scala EEEMSFRLH

HashMap

[ WeahHashMap ] [ OpenHashMap ]

[ ListMap ] [ MultiMap]

( ObservableMap ] [SynchronizedMap] [lmmutable SetAdaptor]

[ 5-8 scala. collection. mutable £ A S S K]

TE Scala 1, FETFERINE AT A ESHHIE, EEINTF AN Predef 28 H24L T 819 51
P, BRI R .

1. type Map[ A, +B] = immutable. Map[ A,B]
2. type Set[ A] = immutable. Set[ A ]

3. val Map = immutable. Map

4. val Set = immutable. Set

£ Predef S ML TRATARSE A2 Set 95144, PRIULAEME AR, BROINESL T A

GAINE SSee

2. EEFREAEENIE

TELE Set h, XS RE == FPORAIWIOTR R AR, e EHETER, Tk
HA&—DICEAA]ZE Set 19T Setl MEIHEATIEI] . Setl BIALASANTR iz .

1. class Setl[ A] private[ collection] (eleml;A) extends AbstractSet[ A] with Set[ A] with Serializ-

able |

2. override def size:Int =1

3. def contains(elem:A) :Boolean =
4. elem == eleml

5. def + (elem:A) ;Set[ A] =

6. if (contains(elem) ) this

7. else new Set2 (eleml ,elem)

8.

XL Setl Y + #RVEVAH T contains #24E, HIKRBTELMUEEEILE, 1M contains
PAENA T == ik, MELuEMHE TER, REESARS TN, HWE—-OEPHA
JLEM Se2 4,

S ERHEXIRE )

TS % E MG RS, /9% Set AL A2 O FEAT I, T EE RN,
N?Tﬁx%%ﬁﬁ,m%%%m\M%\%ﬂ%ﬁﬁﬁﬁﬁ%E%QEﬁM%%,#ﬁL




#55

FARAER TR, e B ] R SRR NG, JAML R EE e e R U G R
AR, RS R A AR TR AT, R LR S e & S i R iR . BRI A Ek 5-24

B 5-30 iR,

1. Set ZEHJIRIE
Set KIHEEINFE 5-23 23 5-26 iR,

>

R5-23 FUHFHIRE

ook i |
xs contains x W x R xs TR
xs (x) 5 xs contains x FH[d]
xssubsetOf ys D xs A2 ys WY T4
F5-24 SGERIRIE
bk A Cl|
X8 +x 8 xs TRTAIGE K x FIES
xs+ (x,y,z) 1% xs PITATTHE RMHIMTENES
Xs ++ys W5 xs THTAITCE K ys TR ITGENESR
R5-25 BRHERE
7ok 1, Cl|
X8 - X 18 xs PR x DIAMUBTE TR NES
Xs - X 5 xs PBREREITCEUSMNIITAITLENES
XS — ys WETE xs 1, [AARTE ys PTCENESR
Xs. empty TEEFMY s TTEBRMF NS ES
F5-26 {EIRIEMIRIE
/R S i |
xs & ys G xs M ys Mzc4E

xs intersect ys

SR xs & ys

Xs

ys 866 xs Ml ys 14

Xs union ys Lj;rlﬁ]ﬁc XS
xs & ~ ys A xs Al ys 24
xs diff ys 2] T xs & ~ ys

2. AIET Set EHIRIE

AR SE A PRI Tk, WTUARDRES N, MIBRek B Fron . T Xk by vk g AT
gk g 5-27 #F 5-29 Fis,

*5-27 IEIEE

/B S

o W

Xs + =X

fUIEE x BIMBIER xs 1, ZRIEARIEN, E2REZRMER, KR s A%

xs+ = (x,7,2)

BIARERITRBES xs 1, IR xs A5, (FFEARIER)

xs ++ =ys WINES ys PRIFATCERES xs 1, IFRIE xs 78, (FBXNERER)
xs add x HITE x WINBSES xs 1, WHEES xs ZRANEE ST x, ZEAERF true, IR false




Scala BEERMEFRETH

R 5-28 BHREIRE

/B~ |
Xs— =x S xs PMIBRICER x, JFRM xs A5, (FRBXAREEH)
xs— =(x,y,z) MAEEA xs PIMBRIE ERICER, JFIRIT xs AL, (RIBARIEN)
Xs— =ys MAE xs TMBRITA R TG ys ITTER, IFIRIE xs A5, (FIEAARIEAD)
XS Temove x MEEA xs FIMBRICE xo MZHT xs HEF x JTGHK, WIR [ rue, TR false
Xs Tetain p FRBAES xs PR A p T ER
xs. clear () MBREEA xs TRIFTA LR

F5-29 FEITHOIRME
/IS |

[F] xs. update(x,b), S8 b HAI/RIEE, WREN true, FIITTER x MAES xs,
IS xs TNBR x

£ 1038 {5 )

AR A A BRI OCIRAE A IR ERERY S, IT4A TR AT
[ 5] 5-22] AHA[ZF Set ZEAYHEAERUICHD R 11
AT LA R EACS, B AT ARES I, EAICE . IFESRAE, il

xs(x) =b

PR 1R 7
L //RATARER A i — ey Uy 5K
2. scala > Set( ). empty
3. res2l :scala. collection. immutable. Set[ Nothing ] = Set( )
4. scala>Set(1). empty
5. res22:scala. collection. immutable. Set[ Int ] = Set( )
6.
7. //EGIIRE I 2R, G5 A B A b X I A 25 B AR
8. scala>val xs =Set(1,2,3)
9.  xs:scala. collection. immutable. Set[ Int | = Set(1,2,3)
10. scala > val ys =Set(2,3,4)
11. ys:scala. collection. immutable. Set[ Int | = Set(2,3,4)
12, /785 IZEER KA PSS S8R T R 4 B &
13. scala>xs & ys
14. res23:scala. collection. immutable. Set[ Int | = Set(2,3)
15. scala > xs intersect ys
16. res24 :scala. collection. immutable. Set[ Int | = Set(2,3)
17. 7/ G HIIHRAE A S PMES 2T RTES
18. scala > xs union ys




19.
20.
21.
22.
23.
24.

#55

res25 ;scala. collection. immutable. Set[ Int] = Set(1,2,3,4)

/B W2 AEZE ARG b IR ANTE A AR5 T AT R BT LR A &

scala >xs & ~ ys

res26 ;scala. collection. immutable. Set[ Int ] = Set(1)
scala > xs diff ys

res27 ;scala. collection. immutable. Set[ Int ] = Set(1)

[ 5] 5-23) w]7% Set FEHAEAIACAL R ],
ARSI MBS, W E RS, BETCENIMERAE, ~EUIEIT TR,

© g F e o Y=

[ WO T NS T NS i S R N e e e e e e
=B R R 2 e e E el = 2

// ARG IR

scala > import scala. collection. mutable
val xs = mutable. Set(1,2,3)

val ys = mutable. Set(2,3,4)

import scala. collection. mutable

scala > xs ; scala. collection. mutable. Set[ Int | =Set(1,2,3)
scala > ys;scala. collection. mutable. Set[ Int ] = Set(2,3,4)

//AIARARY + = 4R BT ORGSR
scala>xs + =4

res39 :xs. type = Set(1,2,3,4)

scala > xs

resd0 :scala. collection. mutable. Set[ Int | =Set(1,2,3,4)

//TER Set PARFFAERE L HITLR
scala>xs + =(3,4,5)
resd41 :xs. type =Set(1,5,2,3,4)

scala >xs ++ =ys

. res43:xs. type =Set(1,5,2,3,4)

. //add BAER iR izon R E A EE T MR [ false , 75 WK [7] true

scala >xs add 5

. resd44 . Boolean = false

BR& (Map)

>

Rk 5 B 4% 3K

£ Scala ZEGISEA , WS FIREAL S nl AR WS AN AT AR MU HCrfy A i) AR RS A 2 ]

)
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K 5-9 FR,

Map

[HashMap ] [SortedMap] [ ListMap ]

K 5-9 scala. collection. immutable 3 H7 A~ 7] 2% [l 5 24 it 25 [
AR LRSS AN 5-10 IR,

HashMap

[ ‘WeahHashMap ] ( OpenHashMap }

[ ListMap ] [MultiMap ]

[ ObservableMap ] [SynchronizedMap] [ImmutableSetAdaptor}

K 5-10 scala. collection. mutable 43 F B] AR WL 25 A 25 (K]

R 5t B 4 5 4R )

THS% M, FF X EE OBt A F Dh B RR 474328, IR0 5% Map #2460
BAFAER O U TU, T EE A, XSTARTASRESS, MR, MR, BiksE
PR ARG SR G E M TFRY , P AT S IR E R TSR, AR JE e85 il AR 4R & (6] 7
A2, ARV 5-31 313 5-39 Fin,

1. RAIZE Map KRR 1E

ARA[AE Map ZEMERVEINZ 5-30 315 5-34 PR,

F5-30 TfMOIRIE

ok A
ms get k IR 1] —A~ Option, Fr Al &R k CBRAYE, 7 k ATEAE, MR [ None
ms (k) (BB ILE ms apply k) REIAIGE k CHLAME, 35 k AFELE, WL S
msgetOrElse (k,d) IR FNEE k OCHRAUH , & k AR, R [T BRINE d
ms contains k KA ms 5403 S k AR OCIR (Y LS
msisDefinedAt k ] contains
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R5-31 HMEEFEIRE

%

i

ms + (k ->v)

iR [l — [ G & ms T RO SO kB v AR /(EDNE K —> v AT IS

ms+ (k->v,l->w)

AR ] — [ 3 s o AT A X B BT AT 4 R B S/ (X R I S

ms ++ kvs

3R [e] — AN [R5 ms v T A B/ (BT % kvs T T A SRR/ (BT (0 T B S

ms updated (k,v)

[d] ms+ (k->v)

R5-32 RBREIRIE

RS wo oM
ms — k R [ — AN ms FERAEE K DA BT AT I G 2R A
ms - (k,1,m) R —AERR T ms 15 BT 4 5 A SHE S IR A WS 56 2R A WA
ms — ks R —AUEBR T ms HP 5 ks ARG HH ISR S IR A WG 5% 2R A WL
%R 5-33 FT&4A (Subcollection) HJERIE

Kok o

ms. keys 5§~/|\}H TALE ms I HENY iterable XF4 (1T 1 iterable XF 45 iterator (1

X50)

ms. keySet IR — AL ms P AR A

ms. keyslterator

3Rl —A T3 75 ms HTA BRI AR

ms. values

IR Al —AM 5 ms HTA {E Y iterable XF 42

ms. valueslterator

IR —A F 3 5 ms H BT R A AR

R 5-34 FEIRHIRME

uok

|

msfilterKeys p

B =AW (Map View) , 135 ms BT RITER BEAT G968 E 00 p KR FTA TR

msmap Values {

BE|—A W E (Map View) , [RIBSHE A% £ EH T ms B P EEAS TR AME

filterKeys 55 mapValues #24E, 7353 [7] FilteredKeys 55 MappedValues 2 %4

TE S PR ERAT

oS,

i, JURRERI R p 5 ¢ BRAEEE RIS A2, fEFR 2N A AT p 15 (8 E eI

4N WithFilter

2. AJ % Map ERIRE
A[7E Map ZEAYERMEUNZE 5-35 F] 5-38 fIf/R,

£ 5-35 FRMREFAIRE
N Ui |
ms(k) = v SERIE N ms. update(x,v) , BT ms FUBFIE—AN DL k Sk DL v N (EARY B/ BT, ms

SETi AL A L k S S G SR B

ms+=(k->v)

B ms B4I—ALhk g LA v BB/, IR ms [ B

ms+=(k->v,l1->w)

T ST ms HHHEAN 2R B 2 HE 0, FFIR ] ms 1 B

ms ++= kvs

1] B 5 ms FEA kvs "hE/‘J@fﬁ%ﬁ/ﬁX‘T, IR ms H &

ms put(k,v)

] BSR ms S — LUk e DL v A {ESE/EXS, JR& A —A> Option, Al GEM &
BERTS k ARG AY(E

msgetOrElseUpdate (k,d)

2R ms AFFERE k, DR G k B, 7RI 1] ms FOBTAE R/ (EX K —> v FFIRIT d

>




Scala  EEEMSHARTHK

R 5-36 FBHREIRE

ook |
ms —=k AW ms FMBREL k S SERWC C R, IFiR [ ms 11 5
ms = (k,1,m) SRS ms TN B -5 405 5 )25 A AR DG TBR AT DG 2, JFIR 1] ms 1 £
ms —=ks WSS ms FMER T ks 457 925 M HEAR DGR AT WSS G2, JFIR [ ms [1 5
ms remove k M oms FEEERLL k BB OC R, IFR A —A> Option, HATREALS Z A5 k AHOCERAY(E
ms retain p AUEREA ms H R I AR PRIR] p BOETOC R
ms. clear() MR ms P B BITA BTG &

R 5-37 FHmpYIRE
/B S g m

LR £ 4 ms R BT S/EX (MA. 2% APL SCRY PRS0 19284, XTRER A i/
fEX, it AR B E)

ms transform f

FR5-38 TERERIRME
B i
ms. clone IR Pl —AH AT A (Map) , HHE &5 ms MR AL R

RS B 18 1 5 1 )

THIZHE ML D2, 505 Map SR 248 LT3 AT 3R

1. AAZE Map EHRE

XN BN AT AZ 1) Map 26, BUHPA T #8AE A S IEBUR R Y Map 5261, 2R BB SUE
(TG Map SE41]

[ 615-24] A ifAHRAER ARG,

ARG ASEIAS Map BOET A SCERAE AR AD . 4075 get. getOrElse S5 7 ik AOARAS , 7R 14

(R A 5
L/ EEERE R
2. scala>val ms =Map(1 —>"one" ,2 —>"two" ,3 —> "three" )
3.  ms;scala. collection. immutable. Map[ Int, String ] = Map(1 —> one,2 —> two,3 —> three)
4.  scala>ms get 3
5. res45;Option[ String ] = Some ( three)
6. scala>ms get 4
7. res46:Option[ String | = None
3.
9. //(4)PVEY get N[A],TE key (EAFFAERS , 253 i 75 NoSuchElementException

10. scala>ms(3)
11. res47 ; String = three




=5 ScalaES

12. scala>ms(4)

13.  java. util. NoSuchElementException ; key not found :4
4. ...

15, /KBS key () value, key IR E R I 14 2 OB S
16. scala > msgetOrElse(3," unknown" )

17.  res49:String = three

18. scala > msgetOrElse(4," four" )

19. resS0; String = four

20.

21. scala > ms contains 3

22. res51:Boolean = true

23. scala > msisDefinedAt 4

24. res52:Boolean = false

(B15-25] @b HASE AL - 1
ARG AR AE Map BUTCER IR, HOFARSCERARROIURS, & BIoTR . BInEE5F
JHEEACES, R BT B

1. scala>val ms =Map(1 —>"one" ,2 —>"two" ,3 —> "three" )

2. ms;scala. collection. immutable. Map[ Int, String | = Map(1 —> one,2 —> two,3 —> three)

3. scala > valkvs = Map(1 —> "one" ,4 —> " four" ,5 —> "five" )

4.  kvs:scala. collection. immutable. Map[ Int, String | = Map(1 —> one 4 —> four,5 —> five)

5.

6. scala>ms + (4 —>"four")

7. tes57 ;scala. collection. immutable. Map[ Int, String ] = Map(1 —> one,2 —> two,3 —> three,4 —>
four)

8. scala>ms + (4 —>"four" ,5 —> "five" )

9. res58:scala. collection. immutable. Map[ Int, String | = Map (5 —> five,1 —> one,2 — > two,3 —>
three ,4 —> four)

10. scala >ms ++ kvs

11. res59:scala. collection. immutable. Map[ Int, String ] = Map (5 - > five,1 —> one,2 —> two,3 - >
three ,4 —> four)

12.

13. //updated PIFFULIEIA + #2AE

14. scala > ms updated(3," new — three" )

15. res61 ;scala. collection. immutable. Map[ Int, String ] = Map(1 —> one,2 —> two,3 —> new — three)

16. scala > ms updated(4," four" )

17. res62 :scala. collection. immutable. Map[ Int, String] = Map(1 —> one,2 —> two,3 —> three,4 —>
four)

[#515-26]) FH4 (Subcollection) AHFEAYICHL KB,
AIRBIHANTTAE Map (5 G A CHAER NS, &R Key 8245, Value 555715
RS, s BACRS anT FR .




Scala EEEMSF R

© g =J ey o =

[N T NS R NS R NS R S R e e e e T e e
SO N =SS0 ®NanE®»E =S

scala > val ms = Map(1 —> "one" ,2 => "two" ,3 —> " three" )

ms ; scala. collection. immutable. Map[ Int, String ] = Map(1 —> one,2 —> two,3 —> three)

//FRBUSE A I 430 Key HEEA MY LFP T
scala > ms. keys

res63 ; [terable[ Int ] =Set(1,2,3)

scala > ms. keySet

res64 :scala. collection. immutable. Set[ Int] =Set(1,2,3)

scala > ms. keyslterator

. res66: Iterator[ Int] = non — empty iterator

scala > ms. keyslterator. foreach ( println)

1
2
3

//ARBUEA 4T Value {HEEA I LA 20
scala > ms. values
res68 ; Iterable[ String | = MapLike (one, two , three )

scala > ms. valueslterator

. 1es69 ; Iterator[ String | = non — empty iterator

scala > ms. valueslterator. foreach ( println)

. one

. two

25.

three

(B15-27] ey,
ATRAGI R AT AL Map RUFEARARSCHRAEAUACRS , A2 XT Key (EAYILUE . X Value (1ML
SEOTERAE, AR AN R

scala > val ms = Map(1 —> "one" ,2 => "two" ,3 —> " three" )

ms; scala. collection. immutable. Map[ Int, String ] = Map(1 —> one,2 —> two,3 —> three)

//Ailter JEXT Map K88/ (B TR AT UE
//filterKeys J&X T03% A SEEHEAT 130 U
scala > msfilterKeys {_ > 1}

res71 :scala. collection. immutable. Map[ Int,String ] = Map (2 —> two,3 —> three)

//map FEXT Map BB/ {EXT TCER BEAT B ST

//mapValues J& X} TG [(ELHEA T WS

scala > msmapValues | _. toUpperCase |

res72 :scala. collection. immutable. Map[ Int,String ] = Map(1 —> ONE,2 ->TWO,3 —> THREE)



=5 ScalafE4&

2. AT Map KHIIRIE
KR AT AE Map 2SA080E, FETRIN . MR . 18RSk i S BUR R Y Map 25, LR R

148 % T A Map JSHSRIEIEAT A48
[ 5-28) 50 K 5 AR A AR 5 81 ()
AR R AT AS Map (G2 IR BFAR SR 100, A RnIc % | 454, X5 E

Key [ ICZ MBH )y ik 0ARES , ARG ES I BT

scala > import scala. collection. mutable

import scala. collection. mutable

1
2
3
4. /R, XHEFHAYE mutable. Map, Bl AT 28 ) Map 28

5. scala > val ms = mutable. Map(1 —> "one" ,2 —=> "two" ,3 —> " three" )

6. ms;scala. collection. mutable. Map[ Int, String | = Map(2 —>two,1 —> one,3 —> three)
7

8

9

//MEBUEAT Y key FIHTHE A key ST XN F) S/ (BT
scala>ms(1) ="1"

10. scala >ms(4) ="four"

12. //XF LA A Map : B8R & A 1Y Map SEf, T LUE 2 2 25k
13. scala > ms

14. res75 :scala. collection. mutable. Map[ Int, String ] = Map(2 —> two,4 —> four,1 —>1,3 —> three)

16. //HEIHT s/ (EX
17. scala>ms += (4 —> " four" )
18. res76 :ms. type = Map(2 —> two,4 —> four,1 —>1,3 —> three)

20. //HISRFHE key T AAEAE, WBE 35, I AMARMEZEA
21. scala>ms +=(1->"1",4 —>"four" )

22. res81 :ms. type = Map(2 —> two,5 —> five,4 —> four,1 —> 1,3 —> three)

24. scala >ms

25. res89:scala. collection. mutable. Map[ Int, String ] = Map (2 — > two,4 —> four,1 — > one,3 — >
three )

26. scala>ms ++=Map(l ->"1" ,4 —> "four" ,5 —> "five" )

27. res90 :ms. type = Map(2 —> two,5 —> five,4 —> four,1 —> 1,3 —> three)

28.

29. //put #AE X5 IR R 25 3R A SRR A, SR 1 key 7EJ Map "2 & A EHA X,

30. scala>ms put(5," five" )

31. res93:Option[ String | = Some( five)

32. scala>ms put(5,"5")

33. res94 :Option|[ String ] = Some( five)

34.




Scala  EERMSFRTE

35.  //#iHE key =6 BUEE/MEXSFEJRAE & HANAEALE , BERT IR [F] None
36. scala>ms put(6," six"

37. r1es95:O0ption[ String ] = None

38.

39. //getOrElseUpdate 7E getOrElse JEAll EASANT update #4F

40.  //BISRIE key AAETE  WIAER IS & BRIME BOERN L 38 S )5 Map B 15/ fE X
41, //% 7B AE Map i AOER A BTG 88 FLEOR I
42, // LB AL B T

43. scala > msgetOrElseUpdate (7, " seven"

44.  res96 : String = seven

45.

46. //JREE TR update | key =7 IO YZ(=00)

47. scala>ms(7)

48. res97 : String = seven

[ B15-29] HetfriCr s,
AT BN AT A Map BUEEHADCERAE RIS, 5 SCRH XL, i transform J5 352547
A s AR R BT

scala > val ms = mutable. Map(1 —> "one" ,2 —> "tow" ,3 —> " three" )

ms ; scala. collection. mutable. Map[ Int,String ] = Map(2 —> tow,1 —> one,3 —> three)

/R BRI A BN i R A2 R (X B U Y value
//%F LR TE mapValues FITXHN ) BRELS 2L, DL HGR [0 4%
scala > def f(k:Int,v;String) =v %2

f: (k:Int,v;String) String

scala > ms transform f

© g F ey o Y=

res104 . ms. type = Map(2 —> towtow, 1 —> oneone ,3 —> threethree)

—_ =
—_ O

/XSRS , E PR RCT T  E Map BB, T B ELHTE

scala > val ms = mutable. Map(1 —> "one" ,2 —> "tow" ,3 —> " three" )

—_ =
2

ms; scala. collection. mutable. Map[ Int,String | = Map(2 —> tow,1 —> one,3 —> three)

—_
o

scala > ms transform { (k,v) =>v*2 |

_
&

res105 ;. ms. type = Map(2 —> towtow, 1 —> oneone 3 —> threethree )

m i£1K 28 (Iterator)

i 4 28 B i )

AR (Tterator) A B ARIESR (Cursor) , JEFEF IR ITEI, WAL S




#55

(container, BIUNFELRSFES]) FUTAYED , SO AR AR OESHINE .

PRI —NMES, MM TENUIRESGNITRW T, SRR TP AR
fE: next A1 hasNext, i3I8 hasNext 77k nl LA S RSB A F—1I R, &I true
i, ATRAE R next T ORIIGE R BRI T — A0, WRIBE false, BISEAPOARAT ()
ERRTTRE, WRAEZE T next 777k, WIEHIH NoSuchElementException 5%

Tterator $2fit T 251Dl Traversable . Tierable #l Seq EEIPRIB IR T T, TR st
YErh, W B B2 foreach J7IETE Traversable il Iterable 25 FRYEAERARKZE M, 4
1E Tterator I A foreach J7iEmT |, JrikfEil i e A LR G ¥ BB R E e 5 —1 o0
ZMLE, IR A hasNext Jr Btk [ false, FFR7EY, U0 SR4RZE 08 FH next 1, &
i NoSuchElementException 5% T . S ARAE, HEES T foreach HiEE, i
PR JCRECE A 2B, BB AR AT LLAARSE s RS A, AR 224l NoSuchElementEx-
ception %, BRIEML A foreach B9 RELAS M MIBR T4 G HIICE, (Hl % 2 A 210X A
1y, WRtED, el — N ESWER, EANIZEEMESITRR, XM 4
FEARGE X,

1 28 B 1 S 1B 0 )

THES%E M R0, 28 BIRT Tterator $2 LA U EAT UL ELAR T8I 40
% 5-39 F|F 5-56 iR,

R5-39 HEHFE

S u
it. next () RIEARE it P AR, IR EBSEZ TR A
it. hasNext WREA R EIICE, R E tue, 7R false

R 5-40 ZTHEYIRIE

ik v #

it. buffered iR ol —ANEL i PRI AR U
it grouped size X it FTCR AL E BN RE A, SRR IR [0 —A LU SEFE 1 Bl o0 3 ik Ui
s sliding size %ﬁ%%fﬁﬁ?ﬁ‘ézﬁﬁd\ﬂwﬁiﬁfﬁHﬁb&i%’l‘f?ﬁﬂﬁ%, SRR IR [ — A RUIX S FF 7 P TR B

F5-41 EHIMERIE
oo 1 Ei|
it. duplicate R A BRI A pair X, HA A EACERAAEIR M0 RY it (U FTA L E

R5-42 iEizE

/N uio W
it++jt R B ARSI it T A TER, JF LS S ME RS jt )T TR
itpadTo(len,x) FAER LA i ITATCER, SRSIBIN x BRI AER RN len
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R5-43 MEHIEHE

/S o M
it map f AL YN SR (IR R S v c S R a2 S G EI NS fwind
itflatMap £ HE ARG R AT RACE iC R R ILR, X2 A R — AT R, SRR X

ST R TG, AR AR AITTER, R EHT S

it collect f

iR LA AR AL £ AR TR i PR, HRE S HIT R ISR E

3+ 5-44 % (Conversions) HIIRIE

Tk uo
it. toArray FEILAAS it Fetfe g — D& H A TR r el
it. toLList FUEACE it Fe o — S e TR TR B8 %

it. tolterable

FEEACE it Fe o — A B BT A JLR Y Nerable 4528

it. toSeq

FLLACH it Fe A — B BT LR Seq EBE

it. tolndexedSeq

OB it He o — S H R T TR IndexedSeq ALK

it. toStream FEEARES it o — AL B H A T IR Stream A/

it. toSet FEEARES it o — ML S H A A LR Set £ 52

it. toMap FEEARES it e — MU B H A A TR ) Map 252
R5-45 SHIRIEE

bl % i, L

itcopyToBuffer buf

HRE AT i 18 BT A TR Z i X buf

itcopyToArray ( arr,s,n)

FUREACE it BRI BRI arr BRRIGRG N s &b, \RZEH 0 AICHE, HP, ZHs,
n S A] LI

®5-46 HKAKMERBIERE

/S

i

it. isEmpty

MBEAAR iR NZ (5 hasNext AR)

it. nonEmpty

ML it BTFEEILR (HHT hasNext)

it. size TR it TR, R MRS B TR
it. length 5 iu. size AH[F]

it. hasDefiniteSize

WERIEAE it F/NEFBRE, W true, (B8 55 [RT isEmpty)

R5-47 KWETEHIERE

Jk

A

it find p

BB A2 p AICERE None, TER: WRRBIMRRMMICE, BAGHLSHE Ti%oC
R, WCRBARE, SpE TAN

itindexOf x

REAE it PG TRREENSE N ICRMRGIME, T8, S IR

itindexWhere p

R MRS it EW AR p RS — DR RS I B, B BARSRERAITER




£S5

N
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F5-48 REVFEEHIRIE (Subcollection)

J%k i
it take 1 iRl AR i IR n DGR (WERERTOF, WHBULE o Ao0R) ke, EE:

it B8 2P 5 0 ANJCRZG, W it FE M TR E R o 4>, WREARSRRE S M 4 5 @
it drop n iR KA it 8955 n o+ 1 DOCRITIRAETE NS, TR RS i 2Pt R R (s 2

it slice(m,n)

IR 45,
e AW

R AL AR it O from B to (ZEPIATTIT) B GIIE I A 9 50 28 i X B A

ittakeWhile p

iRl S kA it T IR p R TR I LB (R Ul

itdropWhile p

60 55 AR it RS — ANl AR BT R IR B BT ST I A ik A Ll

it filter p

iR [l A0 AR i P AR p BTC R TR AR A U

itwithFilter p

it filter p —#F, KL T for FibzUmhTs 2

itfilterNot p

iR [l A0 AR i PO AL A p BT ER T AR B EACAR

%= 5-49 1£% (Subdivision) BJIRIE

/N

uo M

it partition p

RS i PR PR — DR i PR A p TR, i —
& it PR A p RICER

MM E LA

£5-50 TIHILESM (FElement Conditions) BJIEIE

S U W
it forall p R — AR, TEWT i BT G R R AL p
it exists p —AMRAE, FEW] it TR TT R TR EATOHE p TR
it count p it TR T il R AR p TR ML
R5-51 #iE (Fold) KR
Foo% v W

(z/:it) (op)

PLz BUIGIE, RUGESH I Ze B4 XA i rP ST 3R N —Je4AE op

(it :\ z) (op)

VL2 ARIERIE, ARUGE S AT ) 25 XA it PP IIGE R —JTHRAE op

it. foldLeft(z) (op)

5 (2 /:it) (op) M

it. foldRight(z) (op)

5 (it 1\ z) (op) #H[F]

itreduceLeft op

WYL e B A % A28 AR AR it T AYIC R M —J0#AE op

itreduceRight op

WUGEL AT B A3 AR 28 AR it T AYICER ML —Jo#AE op

R5-52 45%ITE (Specific Fold) HIIRIE
% Booom
it. sum AR AT BT B G A
it. product AR AN AR A BT R A
it. min IR IMEARA it T JC R PR/ IE R
it. max IR AR it T TR R TR




Scala  EEEMSHARTHK

R 5-53 fI$E (Zippers) HIIR{E

/S o M

it zip jt Rl —ASHEAC RS, HooZE b Oes it Ml L iIeE, — XN Zotdl (Pair) MITER,

itzipAll(jt,x,y)

R A — ke, Hoo R dak R i 1 ju b ot E, ——mX N It (Pair) i
W, Hrb, KEREERBSPEEINIGE x sy, DVTREKKEICEH

it. zipWithIndex

RM— kA, HOTR kA i AYICER LHICER TARIE R R —JC4 (Pair) il

JE
R 5-54 FEIHIRE
VRS |
it patch(i,jt,r) BEIEACHE it AR A ICRIFIAI r AL, BRI R ot R
F5-55 LEXTROIRIE
VS |
itsameElements jt FIBEACES it A jUR B IRYGR A RIOCR E R . it F e h B A SR 2e
= 5-56 FHHE (String) HIIRE
VS |

itaddString( b, start, sep ,end )

H—AFRF RIS StringBuilder %4 b i, ZFEAF AR B REH ot PRTA TR, JFU
start P35 | Phend 4558, [RINICEZIBILL sep EN /M BRAF, P start, end Hl sep AT S L

itmkString ( start, sep , end )

FEEARER it F e — A, IEFA R BRI it PRTACR, FFLL start FFk | LU
end Z5)2, [FBSICHRZIELL sep YERSMIRAT . HH start, end F1 sep AT S

i 1 28 B0 18 16 R 1 )

RS b1 45 A Tterator BUAHSCHRAR, X AR 4R A ST 14 92 49 R AT BT B0 00 ARG

T,

[615-30] %)y kny R p,
EACER IS T i ACIS L& next . hasNext 77(%9/‘]’&555, HR THEEPERBFRTIN E
PR ST, ARG PR

© g F ey o Y=

._
=

// N R Gl R RS R 5 5h

/7R T 1 to 5 X AR —> Range SE4, R it W R — A0 R
scala > val it = Iterator(1 to 5)

it ; Iterator[ scala. collection. immutable. Range. Inclusive ] =non — empty iterator
// BT YHTA —ATCR, I next i)

scala > it. next( )

resl ;scala. collection. immutable. Range. Inclusive = Range(1,2,3,4,5)
//HFEZ next — I, ST HArWPIGHR RS BEE L

// BB — A TEE (Range 5f1) L

// R ERR next 234l H 5% NoSuchElementException



11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22,
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

scala > it. next( )

java. util. NoSuchElementException : next on emptyiterator

//TERICHT Tterator AT ZEI Int 571 1 A9 X 1)
//BHB 105 . * Hrh
/7177 IR

=5 ScalafE4&

/720 w7 RS ALAE  FORATH R (Range SL01) RS ILR

/7 AT RE AT, RN EITR

// PR 1k A5 A S st 3R s T A % 2 R B B T R AE N Tterator A% A ST

scala > val it = Iterator(1 to 5 ;_ * )

it : Iterator[ Int] = non — empty iterator

// BB 5 A0, B next ANETESE U FH B4l S 5

scala > it. next
res8 :Int =1
scala > it. next
res9:Int =2
scala > it. next

resl0:Int =3

//#5 76 hasNext, UL S 7E hasNext 1% [BIAS[GE R, next AYEAE S0 H 555

scala > it. hasNext
resl1 :Boolean = true
scala > it. next

resl2 ;Int =4

scala > it. next
resl3.Int=5

scala > it. hasNext
resl4 : Boolean = false
scala > it. next

java. util. NoSuchElementException :next on emptyiterator

(B15-31] AR R E],
AR B A B FRAER S, 427 buffered . grouped 55 7L MRS, REIAS LT

B

SN o

scala > val it = Tterator(1 to 5 ;_ * )

it ; [terator[ Int | = non — empty iterator

/ /AR EE Y 257
scala > val nit = it. buffered

nit ; scala. collection. Bufferedlterator[ Int] = non — empty iterator




Scala EEEMSF R

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
2.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.

scala > nit foreachprintln
1
2
3
4
5

scala > nit . size

res25 :Int =0

//foreach J5 , LA AR H it WRSG —ICK b, FILARZ: ;R x4l ) 555
scala > nit. head

java. util. NoSuchElementException ; next on emptyiterator

scala > val it = Iterator(1 to 5 ;_ * )

it ; Iterator[ Int | = non — empty iterator

//ERBICRI AL A8 E RN, A TTR N —4

/ /IR JE B — LR SR IR [ R AR TR

scala > it grouped 2

res27 ;it. Groupedlterator| Int] =non — empty iterator

//res27 A REPL( Read Evaluation Print Loop) 42 il A 26 1A 2044 5
scala > res27 foreachprintln

List(1,2)

List(3,4)

List(5)

/B ARAE ARYGE DI AN TCER, DA Eh i 0 /NG ESL e R RN — 4
/7 458 P BIFEASTCER 5 SET0 3R RO 2 LA R %7 H R/ B

scala > val it = Iterator(1 to 5 :_ * )

it ; terator[ Int] =non — empty iterator

scala > it sliding 2 foreachprintln

List(1,2)

List(2,3)

List(3,4)

List(4,5)

/7R A X ST SCRYIEAAS AR O AR O B E R A AR
scala > val it = Iterator(1 to 5 :_ * )

it Iterator[ Int ] = non — empty iterator

scala > it sliding 3 foreachprintln

List(1,2,3)

List(2,3,4)

List(3,4,5)



Irh-sﬁ

HIE

(B15-32] SZHlRAERIRE],
ARG IEACAR E R B AN, FER Hld A s TRKIT A, s Bl

v

© e F e o =

N
S I

18.

/7% RS RE U T ARSI i
scala > val (itl ,it2) = it. duplicate
itl ; Iterator[ Int] = non — empty iterator

it2 ; Tterator[ Int | = non — empty iterator

// TR ENA AR A QAR I JE R
/PR S IR

scala > itl foreachprintln;it2 foreach println

whn A W N = R W N =

(B15-33] WA R,
AR kAR ES W BRI ARAD, A7 collect, flatMap 45 J5 ik i ARHH, /RIS 40T

IR

© g e oY=

e e = =
TR TR SRS

scala > val it = Tterator(1 to 5 ;_ * )

it ; Iterator[ Int | = non — empty iterator

/758 3L collect BT 144 pREL, S BB
val even; PartialFunction[ Int,Int] = { case x if x % 2==0=>x |

scala > even ; PartialFunction[ Int,Int ] = < functionl >

scala > it collect even

res39 : Iterator[ String ] = non — empty iterator

- /7T PR E

scala > val it = Tterator(1 to 5 :_ * )

it ; Iterator[ Int] =non — empty iterator

N
Scala (84

>

/7 BT R A o R s, AR AT LAS 28 A 45 i SR R B A G 2

scala > it collect { case x if x % 2 ==0=>x | foreachprintln




Scala EEEMSF R

17.

18. 4

19.

20. //flatMap #AER P12 — A AR A%

21. scala >val it = Tterator(1 to 5 :_* )

22. it;lterator[ Int] = non — empty iterator

23.

24, /BN TIE R A TR A A EHE R TR

25, //FEREAGRAf RN T AT BN pR AR

26.  //XF N BRI, TE flatMap 2 A A EARR X AT BN A R TE
27, //fb SRR ARl I TT R I, A B AT

28.  //XERL NIRRT AR Y Elem < {55, LURFTENE B A9 55 o ] A

29. //# foreach FRAS 3 5 77 30 56 , AN it — AR ASEEUUAE PR £ HPER TN print 3]
30. /WS, — B AR R

31. scala > val nit = itflatMap { x =>print( s"Elem ;: ${"i" * x|") ;lterator( "i" * x ;_%*) |

32. Elem :init;Iterator[ Char] = non — empty iterator

33.

34. scala > nit foreachprintln
35. i

36. Elem :iii
37. i

38. Elem :iiii
39. i

40. i

41. Elem :iiiii
42. i

43. i

4. i

45. Elem :iiiiii
46. i

47. i

48. i

49. i

[B15-34] KeRITHRERIERUHERBI,
ARG ERES TR REAERRS, A find, indexOf 5 7 LIRS, 7= F14CHS 4n
TR

//FPIERER TR R R M2 A5 2 Some BY, None , WX i Option
scala > Tterator(1 to 5 :_* )find(_ % 2 ==0)
res0 ; Option[ Int | = Some(2)

= N




© % 3 W

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

//1,2,3,4.5 :Z5I N0 IF i

//BEREE—AMEN 4 OTEX RN RS E, 755 3

7/ BRFA BN ZAE & 7] -

scala > Iterator(1 to 5 ;_* ) indexOf 4 @
res4 :Int =3

scala > Iterator(1 to 5 :_* ) indexOf 6
res7 :Int = -1

// B MET R 2 HFE M ITR XN ARG IME, BB RS AN 1, X Rz 2
/ /AR BIE R AR TT R R[] - 1

scala > Iterator(1 to 5 :_* ) indexWhere(_ % 2 ==0)

res5:Int =1

scala > Iterator(1 to 5 :_* ) indexWhere(_ % 6 ==0)
res9:Int= -1

[B15-35] FRECTERGERAERCIS B,
ATRB R ARIBCEACE B TS IRAER RS, 5 ake, drop SF I EMIIURS, 7R EAIS AN

TR

© g J ey o =

N Y
=2 e @ e o e =2

//WIFF IR DA B, AR JE il i i s B A R [l 2
scala > Iterator(1 to 5 :_* ) take 2

res16; Iterator[ Int | = non — empty iterator

//IEARASAE for FoIR 2 Ay 1 T2 Al - 3 110

/73X BLEACHRE LA O BIFRCA RS ) P& D ICR B e
//take 2 J iR [ ACAR T R & AR T A~ JC R

scala > for(e <— (Tterator(1 to 5 ;_* ) take 2))println(e)

1

2

//take FFRRAEL, Aol it A0S T i TC R A4

//iX B 1Y warning {5 BN IZIE size J73 1078 FH S 201

7/ TSR I A EUE s B AR T OR A . AT s e — 2D & R
scala > Iterator(1 to 5 :_* ) take 5 size

warning : there were 1 feature warning('s) ;re — run with — feature for details

res26: Int =

scala > Iterator(1 to 5 :_* ) take 6 size

warning ; there were 1 feature warning(s) ;re — run with — feature for details
res27 :Int =5
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22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.

/7R PR size Tk, KIRESE R
scala> (Iterator(1 to5 :_* ) take 6). size
res29:Int =5

// IS T A4S A take %2

//drop 2 EFEIFIEAER TR TT R | & B4 538 T TR ik s
scala > for(e <— (Tterator(1 to 5 :_* ) drop 2))println(e)

3

4

5

// EFTCR MR Z W AR TR A4
scala > Iterator(1 to 5 ;_* ) drop 5

res22 ; Iterator[ Int | = empty iterator

scala > Iterator(1 to 5 ;_#* ) drop 6

res23 ; Iterator[ Int | = empty iterator

//ERRZEMA T m,n) , HIE slice(1,3) B, K510 1 6E, 0 3 MY
//3F R EERR G 1 A2 o, tuat 2 i3

scala > for(e <— (Iterator(1 to 5 :_#* ) slice(1,3)) )println(e)

2

3

// T2 slice FIZS500T BRI BUETE

/71 — R ARG

scala > for(e <— (Tterator(1 to 5 ;_* ) slice( =1,7)))println(e)
1

2
3
4
5

/72, —FJE m > n fRT] X H]
scala > for(e <— (Iterator(1 to 5 :_#* ) slice(4,3)) )println(e)

// W HE 6 F PR . EE — A FF LRI, ARG 2 S S S i 2 o R
scala > for( e <— (Tterator(1 to 5 ;_* ) takeWhile(_==1)))println(e)
51

scala > for(e <— (Tterator(1 to 5 ;_* ) takeWhile(_>=1)))println(e)
1
2



#55

64.

65. 4

66. 5

67. @
68. //SH—PILRHAE L

69. scala >for(e <— (Iterator(1 to 5 ;:_* ) takeWhile(_>1)))println(e)

P IURP SR 7R A AR AE T L 25 R 5 i BRAESCBIIR 7y 28, A b m LA 4
Fl,

[615-36] $i%E (Zippers) #RAVERMCHSRH,

AT g AR AR PR B AE W ARAD, AF zip, zipAll 507 IR M ARAD, s A0 RS R
B

1. //{ERREIZERL XN zip #24E, 1R B 45 52 —Jndl

2. scala > val nit = Tterator(1 to 5 ;_ * )zip Iterator(1 to 5 ;_* )
3. nit;terator[ (Int,Int) ] = non — empty iterator

4.

5. scala > for(e <—nit) println(e)

6. (1,1)

7. (2,2)

8. (3,3)

9. (4,4)

10. (5.,5)

11.

12. /715 zip BRAEZEAT S50 TC A TR e 1 79 A 195 5

13, //5EFR B2 RERCXT (pair) FITCR IR B T AR RBR
14. scala > val nit = Tterator(1 to 5 :_ * )zip Iterator(1 to 4 ;_* )
15. nit:Iterator[ (Int,Int) ] =non — empty iterator

16.

17. scala >for( e <—nit) println(e)

18. (1,1)

19. (2,2)

20. (3,3)

21. (4.,4)

22.

23. scala > val nit = Tterator(1 to 4 ;_* )zip Iterator(1 to 5 ;_* )
24. nit; Iterator[ (Int,Int) ] =non — empty iterator

25.

26. scala > for( e <—nit) println(e)

27. (1,1)

28. (2,2)

2. (3,3)
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30. (4,4)

31.

32, //zipAll Fl zip JE{BL, ME— )22 02 | 24T S50 AN BOR [R] B

33, //AEFCR F i 2 8 SE BOERAMA

34, /7 zipAll B9EE ZASSEON I AL kAR T R BOA

35. //BEASEOS AR EAE TR A

36. scala > val nit = Tterator(1 to 4 ._ * )zipAll( Tterator(l to5 ._* ), -1,6)

37. nit;Iterator[ (Int,Int) ] =non — empty iterator

38.

39. scala > for(e <—nit) println(e)
40. (1,1)

4. (2.2)

42. (3,3)

43. (4.,4)

44. (-1,5)

45.

46. scala > val nit = Tterator(1 to 5 ;_ * )zipAll( Iterator(1 to 5 ;_* ), -1,6)

£l

47. it Iterator[ (Int,Int) | = non — empty iterator

48.

49. scala > for(e <—nit) println(e)
50. (1,1)

51 (2,2)

52. (3,3)

53. (4,4)

54. (5,5)

55.

56. scala > val nit = Iterator( 1 to 5 :_ * )zipAll( Iterator(1 to4 . * ), —1,6)

57. nit;Iterator[ (Int,Int) ] = non — empty iterator

58.

59. scala >for(e <—nit) println(e)
60. (1,1)

61. (2,2)

62. (3,3)

63. (4,4)

64. (5,6)

65.

66. //zipWithIndex: #H24 T LATCR R 5 B EHER zip 4 S4L
67. /KGR AR BEAT R AR

68. //Pair M HIZENIECRE , ARG E (5 0 THi6)

69. scala >Tterator(1 to 5 :_* ). zipWithIndex foreach println

70. (1,0)

7. (2,1)
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72. (3,2)
73. (4,3)
74. (5,4)

. S

76.  //TEEPREEE TR A TR ——AH

77. //B),—BILRERANERRE, SRR 1] false

78. scala > Iterator(1 to 5 :_ * )sameElements Iterator(1 to 5 :_* )
79. res60 :Boolean = true

30.

81. scala >Tterator(1 to 5 ;_* )sameElements Tterator(l to 6 ;_* )
82. res61 :Boolean = false

83.

84. scala > Iterator(1 to 5 :_ * )sameElements Iterator(1 to4 ._* )
85. res62 :Boolean = false

[ B15-37] FAFERAHERAE RIS R
AR R EAAS F AT A AR R ALY, f07 addString, mkString J7 BRS04
TR

scala > val b = new StringBuilder( )
b . StringBuilder =

/T addString 5 mkString TR A R [ 26 Y
scala > Iterator(1 to 5 ;_ * )addString(b," {"," ‘ ")

res64 ; StringBuilder = {1 |2 |3 | 4 | 5}

scala > Iterator(1 to 5 ;_ * ) mkString(" {"," ‘ o)

res65 ;String = {1 |2 [3 |4 |5}

2o F e @ o W=
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M Builder R AR TR AUHS -
package scala. collection. mutable

1

2

3.  trait Builder[ — Elem, +To] {
4. /IR IEAR IR I — IR
5.  def += (elem:Elem) :this. type
6

7

8

9

// NESIRINTT 2 R 1 28 A i — R 6
def result( ) :To

10. // 15 BRIE RS N BT E B A 15 4%
11. def clear( ) : Unit

13, //a R s £ T T S B 2509 results b SR BN 1014 1 45
14. defmapResult| NewTo | (f:To => NewTo) ; Builder[ Elem,NewTo] = ...
15. |

XF 1 mapResult 77 7% A9 7 B ARG T .

scala > valbuf = new ArrayBuffer[ Int |
buf; scala. collection. mutable. ArrayBuffer[ Int | = ArrayBuffer( )

1
2
3
4. /7T AT R U0 faf N — A 48 S 1), K368 B AR T 4%
5. //FERe A S R A mapResult TR T ) T

6. //IFHiZMER S RESLRAN Armray[ Int]

7.  scala > valbldr = buf mapResult( _. toArray)

8.  bldr:scala. collection. mutable. Builder[ Int, Array[ Int ] |

9 = ArrayBuffer( )

KIFEEMET, ZLME ARER | KR S U A2 2 HARRy, JUILR
Scala KT, FNENE T “AHFEZEREAY Wit sl (HREEaTEe, A M RERAE
SRR MR G R B 2R ) o i T SEBX AL, Scala 28R BT THE I 7E— PRy 5230
LRI (implementation traits, B ELA S BAR A (4 4 o ) Az AR i A AR S T A ,
B[l TraversableLike %57, 2485 0K FACAS AN R s .

1.  package scala. collection

2

3. traitTraversableLike[ + Elem, + Repr] |

4. defnewBuilder ; Builder[ Elem, Repr] //deferred
5

6

7

def foreach[ U] (f;Elem => U) ; Unit //deferred

def filter(p;Elem => Boolean) ; Repr = |




8. val b = newBuilder

9. foreach {elem =>if(p(elem) )b +=elem |

10. b. result

no @
12. |

1 Java HH LA Impl 4 J5 28 R 42 At AR IACRS 2R L, HUZAE Scala ffi H] Like 1E NG 4,
U, Scala # IndexedSeq {8 A (mix —in) T IndexedSeqLike % 5t Y ELARSZ B, XF A CAS 4N

1. traitIndexedSeq[ + A ] extends Seq[ A ]

2 with GenericTraversableTemplate[ A, IndexedSeq ]
3 withIndexedSeqLike[ A, IndexedSeq[ A]] {

4. override def companion ; GenericCompanion[ IndexedSeq ] = IndexedSeq
5 override defseq: IndexedSeq[ A ] = this

(N

1 Scala ZEPEBLTISEAE T “MFERZER” B9BIHEN], T iH2E T map FidRiEgs i
SCEL AR S RERY e o br, EENPIA T BE T UL, XTIV Y TraversableLike H
Map Fs B/ R A IR B .

def map[ B, That] (f;Elem => B)
(implicit bf; CanBuildFrom[ Repr, B, That] ) : That = {

1

2

3

4 / /R34 2R, X3 bf. apply ( this)
5.  val b =bf(this)

6. this. foreach(x =>b +=1(x))

7.  b. result

8

f

(1) BERMNFS FRIgEE) 2o

Map #AEMIEE A~ Z40CH CanBuildFrom 8BV RE, I HERM S, @O ES A
B NiZBa M, RtiE — MG A28 b, ML H#E Y foreach ﬁ/jéflifriﬁﬁé@ﬁff/ﬁfﬁ?
BATUER, IFEHE R INB GRS E w2, FE G0 result %, WE—1
B GAE AR W

Hdr | CanBuildFrom 45857 (RS A UNTR Frw .

package scala. collection. generic
/1 SRR

//1. From : Jptb i) J 4 5 2
/72. Elem : A HRIICRAER
//3. To  AHEI A RS HA

@R e =




Scala EEEMSF R

6. traitCanBuildFrom[ - From, — Elem, +To] {

7. /MR A

8. //IESLBIR G5 R G ZRAIXT N CanBuildFrom BYEE =S54k A] To
9.  def apply(from:From) :Builder[ Elem,To ]

10. |

Hy BRI, R alk [m] T AR 5 2 Fh X I B9 R T AR R DR SE Y, T3 % SUJ2 M CanBuild-
From R B AR, 7E Scala XK, 7 HITEA RS HE L HEG KR
CanBuildFrom 2RI B UM, Fh Bea i A0 4 A4 VT JE R A phe i e 22 A e U fEL

BN List 825, 7€ List BYFEAEXF G PR AL TR 5 SRR

object List extendsSeqFactory[ List ]
import scala. collection. { Iterable,Seq, IndexedSeq
/ #% $genericCanBuildFromInfo * /
implicit defcanBuildFrom[ A | ; CanBuildFrom[ Coll, A, List[ A] ] =
ReusableCBF. asInstanceOf[ GenericCanBuildFrom[ A ] ]

SN

|

FREL CanBuildFrom S26f5, XN, 456 B B0 IS8 — M1 885261, s a1y
H B2 A IR PIZERI AT AT, CanBuildFrom SEIA4 & (9 Builder SZ4), HAG#E# (G id result
YE) MBS Listf A], fF8 “MFEZEREE" Bt E0,

(2) MBI (RLsfTi) L0

A T 9 SE AR AT 50 H

scala > val xs:Iterable[ Int | = List(1,2,3)
xs;: Iterable[ Int | = List(1,2,3)

scala > val ys =xs map(x=>x * x)

1
2
3.
4
5. ys:lterable[ Int] = List(1,4,9)

SHELT I (A 3 R AR BEAT T R, RSB, xs FE SR BT AY R SIS Tierable [Int],
X R I T B B AL A 5 SCARRS B B

objectlterable extends TraversableFactory[ Iterable | {

1

2

3. /##* $genericCanBuildFromInfo * /

4. implicit defcanBuildFrom[ A ] ; CanBuildFrom[ Coll, A, Iterable[ A ] ] = ReusableCBF. asInstanceOf
[ GenericCanBuildFrom[ A ] |

o

/7 BEAR X T BRI 1 B 5 2 XTI A BRI T
/7 BN TE IR B 2 , S5 HE A OB S 0] v S A A ) AR 988 2 ) P 26




8.  defnewBuilder[ A ] :Builder[ A,Iterable[ A] ] = immutable. Iterable. newBuilder| A ]
f

FIETHE A2, 7 LIE H CanBuildFrom 44 2 1) 45 S 4E & 1925 N Tterable[ A ],
XTREfY, Builder A5 RAES HZEAIULA Tterable[ A, 1H xs MYSEFRIEAY List[ Int], WAL
BT xs 8 Map $/E G 1S 2 A9 HTEE G2 RN Tterable[ A, MEBEIR T “AHIFIZE KR (it
J 00,

TE Scala 7, T ok BIRBEIR BT E I By ) 8, AR T R 2R b 0 S A 98 € L,
A ELARGE G2 H SR A G 2R 7%, BI newBuilder J5#k, Xs 7Ei2 17 S AU SLFR
J& List[ Int], AFah&40E, SRIEHRZ List B9 <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>