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DRES , WIBSERE work [@ driver RIBEER, tBolE work EXTEIEREEY SRER
cache , ¥ cache FUAMEITIES block £l , BE— MOk, RIEHNTIE.

Spark By RDD #iSREBESME A R AR FRIIERE , TRERHBETHELE, HETRLE
FXLEERARZHRFE,

1, B
 RRENEERESMNFELEN—LAGS | LA T AT ELEANSESS

3/8


/pic/MapReduce_vs_Spark2.jpg

X AT W{aiEMapReducef2 FEEiR I Sparkf2 s
Spl*lﬁ!aﬂﬁw%ﬁtjioj%o? Spark K#IEEZ - https://www.iteblog.com

- RDD BEtBRIFHBSCILIXLEAREY | B Pregel. Haloop #1 GraphLab F&EE,

2. XZRBE  XF MapReduce RiRIFEEEMNERFHZIETT SQL
#HiE , BFEKPET. SN EELFMREXNER, RTXF MapReduce 1S , XL
HFITEIRERTREXETS , BEAENRS , WA TFESBENEEMSERERE, FIH
RDD 22! , S LABIT SIS Z 1B SRS | 245 | NTIRERGFHIMEEE.

3. MapReduce #t4M 2 : RDD #24tH9#52 1.2 MapReduce RIS , FTLA RDD
BEfE B MIZE1TFIF MapReduce ST FAFERF , 59 RDD G EENHKHIET DAG
KR e,

4, RIAIE
: BEIWRRXRZALRIZEHTERNSELIE  FEBEEAFERNENRBREEEENS
ERTE, FREENEST , EXHRETESTENERRE , BENERESHRIESWIEER)
EKHE—RIER, ITHREXMHTR , BNEEAE—MREEFRDIRIE , B LHFRIE
BHITHANEBARIIRIEER , #/8 RDD LMBHEIER | IR LIARR, BHMEUERERIN
TESE—RIPE/NMBRENHNIEIRE , MAREENERSHIRE , BRI BERZEN
K&RFHE RDD #, BEUREELEE foiFBid RDD
R4t R X ZERHTHTHERNREMATERHTEIEE N,

Spark PSR AIEMRE

Application : EF Spark WEFER , a7 driver EFREEF LK executor ;

Driver Program : iz4T main R#(FF B##E SparkContext £/ ;

Cluster Manager : E5£&f FREURIRAVINEBIRSS (BE0:standalone, Mesos,Yarn) ;

Worker Node : &8 EH A U7 BIBAT A ;

Executor : @7 —* worker node EARMBEBHMHN—MNER | AEATIZTES  HE
REBHIEGERNGTREWE L, B NBEHESEMIA executors ;

Task : #IEFIE executor M TEETT ;

Job : BERRZESHHITIHE , oIS Spark B9 action XTR ;

Stage : —/ Job SRS RZEHRES , BEESHEIR Stage(Fh&E Mapreduce 15 map
{550 reduce {FE—#FF),
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FENENERRERENEM , 1t , BET Scala FIREREEXAEH
API , T HTIHERERRS.
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MapReduce #J Map(). Reduce() FNEERK , FTLARM¥EER(FEF Mapper. Reducer B
API , iXtB.2H5E MapReduce ¥ Spark HILEHIA,

Scala @& Spark EEHRI map() #1 reduce() 75i%5 Hadoop MapReduce EEHR
map(). reduce() 75i£48LL , Hadoop MapReduce fJ API ENNREFEZ: , TEIIE T Hadoop
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1. — key Xt R—4™ Reducer #J reduce ;

4/8



X AT W{aiEMapReducef2 FEEiR I Sparkf2 s
Spl*lﬁ!aﬂﬁw%ﬁtjioj%o? Spark K#IEEZ - https://www.iteblog.com

2. H—> Mapper =& Reducer TJgE& HEUTF 0,1 XHFNREXEAT—IXEL ;
3. Mappers #1 Reducers T[gE & HIEEHI key ZiE value , IASINVESIEES ;
4. Mapper # Reducer SZxJE—IX map() #1 reduce()

HEABESEEEDER. eNIs3F— setup() 53%F0 cleanup()

Bk, XEFH AT LR FREL BN E5IE 2 BIRVIRIE,

REXA—MEE | RNFEHE—NXANEET—THFRHEE, & Hadoop
MapReduce £ , F{IFEN Mapper FiAEF—MEXS , key BIEfTHIITEL , value
NERX—THNFRFHE. BEFAT :

public class LineLengthCountMapper

extends Mapper<LongWritable, Text, IntWritable,IntWritable> {

@Override

protected void map(LongWritable lineNumber, Text line, Context context)
throws IOException, InterruptedException {

context.write(new IntWritable(line.getLength()), new IntWritable(1));

}

}

FIRFFRACES , BHF Mappers 1 Reducers R IBEERT , FRLAXTF2£
LineLengthCountMapper M= , #HIAZ TextInputFormat 5 , B/ key H{TEUIRME |, value
MEXITIMEFR. Ak Spark ZERICBIIT :

lines.map(line => (line.length, 1))

£ Spark BB , M\ 2345 U EIEEE (Resilient Distributed Dataset) , Spark ~EE key-
value BEX , X ZHI2E Scala 7t (tuple) , EZiBiT (line.length, 1) iX#£HY (a,b)
EROIZER, LA EARREF map() IEE— RDD , (line.length, 1) 7ttH, ZH— RDD
BETTEN , BERBTEMSE , HI80 reduceByKey() , i%7E&X FTEEH LR MapReduce
BFHEEEERN.

TEFr=FE.E Hadoop MapReduce ZitE—1THFFEL , ABLAL Reduce ARV,

public class LineLengthReducer

extends Reducer<IntWritable,IntWritable,IntWritable,IntWritable> {

@Override

protected void reduce(IntWritable length, Iterable<IntWritable> counts, Context context)
throws IOException, InterruptedException {

int sum = 0;

for (IntWritable count : counts) {
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sum += count.get();

}
context.write(length, new IntWritable(sum));
}
}

Spark EEAIXT RSN ¢

val lengthCounts = lines.map(line => (line.length, 1)).reduceByKey(_+ )

Spark #J RDD API 5— reduce() 75i% , B reduce FiEHI key-value BT R — NI
value,
BNAEFZERITAEFEALNREHE , W FXANE—17MS . —1> Mapper

R ERITHRSMREX , ABIT :

public class CountUppercaseMapper

extends Mapper<LongWritable, Text, Text, IntWritable> {
@Override

protected void map(LongWritable lineNumber, Text line, Context context)
throws IOException, InterruptedException {

for (String word : line.toString().split(" ")) {

if (Character.isUpperCase(word.charAt(0))) {
context.write(new Text(word), new IntWritable(1));

}

}

}

}

7 Spark 2@ , MRAMLEBIT ¢

lines.flatMap(
_.split(" ").filter(word => Character.isUpperCase(word(0))).map(word => (word, 1))

)

6/8



X AT W{aiEMapReducef2 FEEiR I Sparkf2 s
Spl*lﬁ!aﬂﬁw%ﬁtjioj%or?, Spark K#IEEZ - https://www.iteblog.com

MapReduce #&#iH) Map BiEXBEHFER , AAS—MAANBIT R — ML |, XEFRIE
, B—ToRe S BEIRZMEmY. HRM , Spark BERM Map /5L &8, Spark BEEMNGIE
2 BANS—THEHTLREEA— MREERMHE , XM HETEESH , bukEes
TREME  KREXPMHESES— RDD (EAfEY, X2 flatMap()
TiENTIEE , BEXNE—{TXAREMNREEIRARMATNTHEEHT 7 1LiE,

£ Spark [ , reduceByKey() FATT LKA ERXEERHUNFTEHE, NRK
RSB RXEEALINNAKSFE2E , £ MapReduce BRE2FTILANT :

public class CountUppercaseReducer

extends Reducer<Text,IntWritable, Text, IntWritable> {

@OQOverride

protected void reduce(Text word, Iterable<IntWritable> counts, Context context)
throws IOException, InterruptedException {

int sum = 0;

for (IntWritable count : counts) {

sum += count.get();

}

context.write(new Text(word.toString().toUpperCase()), new IntWritable(sum));
}

}

f£ Spark B , fXF380F :

groupByKey().map { case (word,ones) => (word.toUpperCase, ones.sum) }

groupByKey() FFiEREWE—" key IFTEE , ARATF— reduce 75i%, Al , key
WERRASFE , BEREEENEE S, BXEFTETE , hR— key 5RZ1 value
fHXE% , TTRE£HI Out Of Memory $EiR,

Spark 12t T —MERHITTIETT LA key XAYE , X475AIE reduce
T3iEIERARE T Spark , JLAE B OOM BE , RiBa0T .

reduceByKey(_ + _).map { case (word,total) => (word.toUpperCase,total) }

setup() 75iA7E MapReduce BEEFENERZE map
FiEFREINMANETIE |, ERANGSRERHIEE , ILAE cleanup() BiEFRBHIE setup()
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T3EEE A BHRIR.

public class SetupCleanupMapper extends Mapper<LongWritable, Text, Text,IntWritable> {
private Connection dbConnection;

@Override

protected void setup(Context context) {

dbConnection = ...;

}

@OQOverride

protected void cleanup(Context context) {
dbConnection.close();

I3

}

£ Spark EEIRBXEFNGIE !

AXEFEEH B : http://www.ibm.com/developerworks/cn/opensource/os-cn-mapreduce-
spark/index.html
NMEEXEREFHER , £80E2RE !
REINERRAIEICIZAEIE (TEILIZ) B |, RETFI S
Az [ ()
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