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Apache Spark (. ScalaEZETC{Eo>7z [ fast and

general engine for large-scale data processing |
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Java:

$ javac HelloWorldJavaApp.java
$ Jjava HelloWorldJavaApp
Hello World!

Scala:

$ scalac HelloWorldScalaApp.scala
$ java HelloWorldScalaApp

Hello World!



1z)

0y jacit-

[

C

Gl

U2
(")

e £7CD Javad O0OP O
CIbdHd:TTA A
VI b XYy R ORA
S

e Trait (A2 7x—A+
BEE. Mixin EBITW
5) EdhH b

fupletlonzl Zr =25

—_— — rl

9T AER)

class Complex(val real: Double,
val imag: Double) {

def add(other: Complex) = {
val newRe = real + other.real
val newIm = imag + other.imag
new Complex(newRe, newlm)

}
}
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println("hello")
- B, BDEDZA 7

Unit (= void) Tz = 7TH

val x =

if (...) else
val list =

for (i <- to )

yield someFun(i)
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val list = List( , - : ’
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list.sortBy(i => i.abs)

val £ = (x: Int) => x * X list.map(i => i * i)
£(4)

list.filter(_ > 0)
val g: Int => Int = _ % list.partition( > 3)

g(+)
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val username = "a>&b"
val xml = <div><a href="/login">Hello {username}!</a></div>

INER—V Iy F T
val user: User =
user match {

case NormalUser (age, name) if age >= => println(name + " is adult")
case NormalUser (age, name) => println(name + " is a child")
case AdminUser (name) => println(name + " is an admin")

}

R84
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val request = :/("localhost", ) / "api" <<? Map("key" -> "val")
<:< Map("Accept" -> "text/xml")
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1) Type erasure

val aString: Any = "abc"
aString match {

Int
String => println("str")

case 1i: => println("int")

case S:

val aList: List[String] =
aList match {
case il: List[Int] =>
println("list of int")
case sl: List[String]

println("list of str")

=>

List("a",

Ilbll )

W) 77073

class Hello {
def example = {

NET 7 AL B

val x = List(l, 2, 3, 4)
val factor =
val y =

x.map(_ * factor)

}

$ javap Hello.class

Compiled from "Hello.scala"
public void example();
public Hello();

}

$ javap Hello$S$anonfun$l.class
public final class HelloS$$Sanonfun$l extends
scala.runtime.AbstractFunctionlS$SmcIISsp
implements scala.Serializable {
public final int apply(int);
public Hello$$anonfun$l(Hello, int);
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Spark (. [ fast and general engine for large-
scale data processing ] CT¥» %, ZEzB(d.
[ lightning-fast cluster computing ] ,

2009 &/ 5. UC Berkeley ® AMPLab ( Algorithms,
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2013 & Apache Incubator Project (Z7Z2o7z
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 Standalone Spark Cluster

e Mesos
* YARN
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B85 . [ Spark Driver |
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Driver Program

SparkContext

-

Cluster Manager

Worker Node

Executor | Cache

Task Task

F 3

Worker Node

¥

Executor | Cache

Task Task
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BREEELT—AEIZRDD (Resilient Distributed
Dataset )
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e ScalaBARABICE>T. YA R#KIzW: map(), filter(), ...

e DAKKEWLC. RDDD LT lines.map(someFunction)

HEITRFIZIE. someFunction IZETINT'. %I RDD #kZ
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object SimpleSpark { /- 7 J A & & ’f 7
def main(args: Array[String])

val sc = new SparkContext("local[Z]” "Spark Demo")

T—Y—2R
val lines: RDD[String] :_/ & /
sc.textFile("...")

val words: RDD[String] = -«— I\ 7 /17 7-|-_)(_\/3 S

lines.flatMap( .split("\\W+"). _
filterNot( .isEmpty)) #K1FD DAG :

val wordTuples: RDD[(String, Int)] MapPartitionsRDD[6] at reduceByKey
words.map(word => (word, 1)) ShuffledRDD[5] at reduceByKey
val wordCounts: RDD[(String, Int)] MapPartitionsRDD[4] at reduceByKey
wordTuples.reduceByKey( + ) MappedRDD[3] at map
FlatMappedRDD[2] at flatMap
MappedRDD[1] at textFile
HadoopRDD[O] at textFile

val maxCount =
wordCounts.max() (Ordering[Int].on( . 2))
println("most frequent word: " + maxCount)

sc.stop() TIONIY DS -AXLV—2 3V
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val sc = new SparkContext("local[2]"
“Spark Demo")

val lines: RDD[String]

sc.textFile("...")

val words: RDD[String] =
lines.flatMap( .split("\\W+").
filterNot( .isEmpty))
wordTuples: RDD[(String, Int)]
words.map(word => (word, 1))
wordCounts: RDD[(String, Int)]

wordTuples.reduceByKey( + )

val

val

val maxCount =

wordCounts.max () (Ordering[Int].on(

println("most frequent word:

sc.stop()

lines
MappedRDD

words
FlatMappedRDD

wordTuples
MappedRDD

<anonymous>
MapPartitionsRDD

<anonymous:>
ShuffledRDD

wordCounts
MapPartitionsRDD

_2))

" + maxCount)

<anonymous>

[}"the“,aas) ]

Node 1 Node 2
Stage 1
abankerm “deadly in the ...",
and wants |t “-- Mark Twain ...”
flatMap(...)
¥ ¥
banker “deadly”, “in”
“the", “long”, ...

(“deadly”, 1),
i1}

combineValuesByKey(...)

¥

(a 2),
{bankef 1),

{a 1)
{bankeﬁ bk

)

(“deadly”, 1),
(“a”, 1), ...

\

‘!,//g;;:::ionByKey R

Stage 0

)

("deadly”, 1),
("banker”, 1), ...

combineValuesByKey(...)

("deadly”, 1),
("banker”, 2), ...

reduce (..

.)

L L L L L L L

reduce (..

)
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e Spark Streaming (. Spark DAY —LNIET A T 7
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input data batches of batches of
stream Spark input data Spark processed data

Streaming Engine
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e Spark Streaming DREEBELR T — X @S
DStream ( Discretized Stream ) Th 3

DStream (XRDD DY — 2 TV A TCH b, BED 1 DD
7 —XIERDD D 1 DIz 5,

RDD @time1 RDD@time2 RDD@time3 RDD @ time 4

DStream data from data from data from data from
timeOto 1 time 1to 2 time 2to 3 time 3to 4

A1V R—T 1 —APHEVAHIEILITWSD :

lines lines from lines from lines from lines from

DStream timeOto 1 time 1to 2 time 2to 3 time3to 4
flatMap
operation

words words from words from words from words from

DStream timeOto 1 time 1to 2 time 2to 3 time3to 4
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object SimpleSparkStream {
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def main(args: Array[String]) = { )
val sc = new SparkContext("local[3]", "Spark") TCP SOCketS
val ssc = new StreamingContext(sc, Seconds(5))
« HDFS 7 7 1)U

val lines: DStream[String] =
ssc.socketTextStream("localhost", ) /\
pache Kafka

val words: DStream[String] = .
lines.flatMap(_.split("\\wW+"). o TWltter
filterNot(_.isEmpty))

val wordTuples: DStream[ (String, Int)]
words.map(word => (word, 1)) () ] ] ]

val wordCounts: DStream[ (String, Int)]
wordTuples.reduceByKey(_ + )

val maxCount =
wordCounts.reduce((a, b) =>
if (a._2 >= b. 2) a else D)

maxCount.print ()

ssc.start()
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val wordsWindow: DStream[String] =
words .window(windowDuration=Seconds(3),

slideDuration=Seconds(2))

time 1 time 2 time 3 time 4 time 5
original
DStream
window-based
operation

windowed
DStream

window window window

at time 1 attime 3 attime 5

e« LR nll‘.\uﬁh (Z 1%*”
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case class WordCount (word: String, num: Int)

object SimpleSparkSQL extends Logging {
def main(args: Array[String]) = {

val words: RDD[String] =
val wordTuples: RDD[ (String, Int)]
val wordCounts: RDD[ (String, Int)]

val wordCountObjs: RDD[WordCount] =
wordCounts.map(wc => WordCount(wc. 1, wc. 2))

wordCountObjs.registerAsTable ("wordcounts")

val sglResult = sqglc.sql("SELECT * FROM wordcounts
WHERE num > 200 ORDER BY num DESC")

sglResult.foreach(println)

== Query Plan ==

Sort [num#l:1 DESC], true

Exchange (RangePartitioning [num#l DESC], 200)
Filter (num#l:1 > 200)
ExistingRdd [word#0,num#l], MapPartitionsRDD[8] at
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