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Spark fRiEtRE ( L)
1 Spark fRIZIRE

1.1 KiBEX
o RFTERs ( Application ): ETF Spark BIFBFTER , 87— Driver Program F1&&f
2/ gy Executor ;

® IEEIF2R ( Driver Program ) : i=1T Application 89 main() &t B8l SparkContext ,
1B & A SparkContext {{,Z Driver Program ;

® 178t ( Executor): 2/ Application 1z171E Worker Node EAJ—/NHAEE | 1z
ERRIEIT Task , FEARKBEREFEANFHEYE L , 81 Application #ERBRZ

89 Executors ;

o SEHEIRIERF ( Cluster Manager ): 7E&EF HIREUGRIRRYSMERBRSS (5140 : Standalone,
Mesos 8¢ Yarn) ;

® 12{E ( Operation ) : {EFF RDD AURF4E(ES /8 Transformation 0 Action ;

1.2 {RBIHRK

Spark N FfERF R #ERS : Driver #8%#0 Executor Zp5>

Worker Node

Task Task

F 3

‘ Executor | Cache

Criver Program

Cluster Manager

b

SparkContext

Worker Node

‘ Executor | Cache

Task Task

1.2.1 Driver &%

Driver 3B E£EEXS SparkContext H{TECE. ¥ItAHLAR KA. #1861k SparkContext 2
J 715 Spark NARRFRANGITINEG |, ¥R SparkContext , S N—LE Spark AIZ5F0
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paz4Eit ; 7£ Executor BPiz{T58EEE | FEFS SparkContext X7,
1.2.2 Executor &%
Spark N FBFERFHY Executor ER3 EXIEUBHUEIE , FHED = :
1.2.2.1 [REHE
AR REMN SRR AR
® ITFMNFESIE , Spark BRURME T HFF :
> Scala SE5#UES - @ Array(1,2,3,4,5) , Spark &£ parallelize 753;%%&#p% RDD

> Hadoop #EE : Spark SZ#FFMETE hadoop EAISZ4FN hadoop STIFAIEMIII4ZE
% aNAHsz4 HBase, SequenceFile #1 Hadoop FYBINFET. B0 Spark {5 txtFile
AR LA A4 E, HDFS X {4H4&itns RDD

® XJTHmHERE | Spark bR T SFLALFFETE | 32 scala in&

> 4Bk Scala FREFUE 40 count( ix[A] RDD FtRAI1NEY ). reduce, fold/aggregate ;
REJLMRE |, 20 take GREIFIJIANITE )

> 4pk ScalaESEUESE A collect & RDD FHIFFETTEAIN Scala&EEZER ) lookup
( EERXIRL key FOFREIE ),

> 4Rk hadoop EUEEE |, U saveAsTextFile, saveAsSequenceFile
1.2.2.2 RDD
RDD B{RE F—T i 404 , RDD 124 7 UFEF .
o MANETF  EREEIEEHRE RDD |, 40 parallelize, txtFile &

o iR EY  RTEWETF , 2 Spark 5% DAG BEIRITS |, HEFHA AT | TEA
1TEhEFIRBIRANE driver {038 4By DAG & --> Stage --> Task  --> Worker #1147,

o BFEFEHET  WTEZXERR RDD , AILIERINREITIRE , NEEAUEAILIRAZEHD
B

® (THNEF BzHEER RDD & FEESUE | 40 count, reduce, collect, saveAsTextFile

&=
=Jo
1223 AETHE

£ Spark 1Iz17HY , — M EREUEBLS RDD ARY patition #FRY , iZREFFAZIIZERESD
ERETRLESSEFHER T ARSI TRZEAFSHEERM. B2 Spark Application
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, UREREHE—EETE | Bt Task SEKIERF(EM. Spark R THRMHAZEEE !
® ["}5%E ( Broadcast Variables ) : AILIEFEISIMTRIHZLE  BEARIE

- [ BEREEFISITTRIIRES , MAREN Task
- TEZEWEEE , sESERPIa TR RETERA
- TERERRIER , FREER BEEK
- MTFTAREGREER . Spark I ERASIRI BEEKFTEEMA
(ER73% -
val broadcastVar = sc.broadcast(Array(1, 2, 3))

o Hitsh : AXFIZFRMFNRE , JULHMITHRMETERN. BRTLUEA
SparkContext.accumulator(v)BIZ—MIIREN v FIRENIRE , TaiTESE LAY Task 7]
LAGERS “+=" #(F , (BXLAESAAREEN ;| REIRIMERF7 BBREN R NERAYE.

(ER7IA -

val accum = sc.accumulator(0)
sc.parallelize(Array(1, 2, 3, 4)).foreach(x => accum + = x)
accum.value

val num=sc.parallelize(1 to 100)

2 RDD

2.1 KiBENX
o RS EWEE (RDD ): Resillient Distributed Dataset , Spark WEAITEEIT , A
LABIE—Z 5B FiH1 T ( =Z B Transformation 1 Action #8(F ) ;
® BEJIRE ( DAG ): Directed Acycle graph , i RDD Z[EHHKIER ;

® SETCIEAESES ( DAG Scheduler ) : R4z Job 19 EF Stage B DAG , &< Stage
#4 TaskScheduler ;

® (ESSEEEE ( Task Scheduler ) : & Taskset $235%5 worker ( &8 ) iz17HREIIRES
® F={Kith ( Narrow dependency ): -+ RDD {Ki#iF4 RDD H[E7ERY data partition ;

® TE{Kit ( Wide Dependency ): F RDD X342 RDD H|IFf data partition Z3EHKEL,
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2.2 RDD #%&

RDD 2 Spark FRERMS, EXDHINAFIMHESER | LI 7 LUREAESHIA TR
EMESTITEURENISSCI. RDD £ Spark BZONERA , ERRCHESX , Aaj2spiHtae
BEHTIRIERSIRES | FEASIBREEIIIRAEAY RDD L. RDD 2 nl F5ILH.
RDD BJLA cache ZIN7FH , @)X% RDD HUBSEANRIEZERIVER | #felLIEREIRNTEF . T
—MEVER L EEMNRE R , 82X 7 MapReduce XEMIREE 10 184E, X TFERIEEL
WEIAWSEFIE L REXEUESTERR , BEEREAEEX.

RDD SESHMIEETESE LAIFFETREHRITHRERRFRHENNA., EXHERT
RDD RFCRMFHENMERMEERRERNEESX |, MARICRAEAVEIERELS. FF
LA RDD FEGBRLFERL. WREEFNEHINA | N Web NABRIFHERS  BIE8E
TLHY Web 8RF, MTXLENA , FREGSESEMASIEERERNEIEEFERFKENS
o

2.2.1RDD gF=
1. KR : —MENFAFMIREEEE | 5—EMEE RDD &R
2. RiZ SRR, REEEH

3. DK : SHFTERE Key KoK ( Partitioning ) , (RFREIZNER L |, BRINRS
BEFMTREERSXAVEEE , MASFNENRSE

4. &2 . 7£ RDD HhnytHikekli% (lineage) , B) RDD BHREHSEFZTEEUEM
Hfth RDD F=4M3RAY

5. FAMW : aILUsHIFERS ( A7, BMES ) RifTEAWK
6. 1BE : EERIENE (Action) , Ul Count, Reduce, Collect#1Save &
2.2.2 RDD Efili#qimeay

BHeIBMMREIRIEN RDD : F17&& ( Parallelized Collections ) : #I— 1" E&FEN
Scala £& , AEHITEMHITITE, Hadoop #dEE ( Hadoop Datasets ) : E—NHHY
BRICR EIETRE. REXHERFRE HDFS |, 5i& hadoop IFHEEFHEARAID. XM
#2290y RDD &R LUBITHRERIS TV THEME  ATI3K1EF RDD F—F5HAfE 2K lineage
MFEXRE,

1. HTHES

FiTvEESREIJER SparkContext §Y parallelize 757% f£—1"B%&F/HRY Scala &£&
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BIZRY( —1 Seq MR ). EGHIRIBEHIEN | BlZE— M LUSFHTIRER S Tl 8dEE.
plan , TEERSEL | BN T AN EERE—NHTERS

510 : val rdd = sc.parallelize(Array(1 to 10)) +RiEEEEEAY executor KIEESHITYI S
Z slice , 88— slice Fa— Task SRiFHITAHE,

val rdd = sc.parallelize(Array(1 to 10), 5) 5% 1 partition U=
2. Hadoop #iiEEE

Spark AJLAUS{E(T Hadoop Frsz iR B SR IREE (A% RDD ANASI S FEEME SRS |
FRERITs mERssRREAEIE] ). HDFS, Cassandra, HBase, Amazon S3 £, Spark Sz
N{4%. SequenceFiles #1{¥{a] Hadoop InputFormat &=,

(1) fEF textFile(7TART LG A {48 HDFS SZ{44&#R RDD

SIFBAN VA EFIER , AT AR AEE 46304 @0 gzip & |, BaITHEIE4EFEINE
#3E), U0 textFile (" file:///dfs/data” )

SFFIBECFTIEEY, Hlan

val rdd1 = sc.textFile("file.///root/access_log/access_log* filter”),

val rdd2=rdd1.map( .split("t")).filter( .length==6)

rdd2.count()

14/08/20 14:44:48 INFO HadoopRDD: Input split:

file,/root/access_log/access 10g.20080611.decode.filter:134217728+20705903

textFile(RNIEE—1S4L slice , BUABR FAE— block ZE—4" slice, AFEATLIET
slice IEEESHID F , (BARBEERDT HDFS block B73 F#%.

(2) A wholeTextFiles)EEENBREEAVN | IRE] (AFRE. A ) Xt

(3) {5 sequenceFile[K,V])/;ERTLAE SequenceFile 3Rk RDD, SequenceFile 32
42 Hadoop FIsRiFHE it sIfZ=ta key-value XITTEIHII—FhE@E {4 (Flat File),

(4) f{#F SparkContext.hadoopRDD F5iARTLABEABE(E Hadoop A ZEELEE (LA RDD
ERG%. —h&KiR , HadoopRDD #&E—™ HDFS block &BpA— RDD X,

Ltk @i Transformation BJLAE HadoopRDD Fa&#tng FilterRDD(fk#i—1N RDD 7=
4 ) #0 JoinedRDD ( #k#fiFFE32 RDD ) &,
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2.2.3fIF : =RIEETISIE

BRigRuEEI—1 WebService HIER |, FAVEEMNELA TB By HDFS BESUFHIXE!
ITRRAVRE |, kBT IFLRT AR Spark 08 BEN A RI—BE R EERAY RAM |, H3XH
N TER., LUTEAERG

lines = spark.textFile("hdfs://...")
EFPOrS lines. filter( .startsWith{"ERROR")
errors.persist()

Count errors mentioning MySQL
errors.filter{ .contains{"MySQL")).count()
{ Return time!Fields of errors mentiohing
/ HDFS as an array (assuming time is field
! number 3 in a tab-separated format)

errors.filter| .contains("HDFS"))
map(_.split{ "Nt )(3))
.collect()

B1%51T 1 ) HDFS 3{4halzZH— RDD , 4T 2 NfTEE— SIS H KSR
#J RDD ., 17 3 #iX4 RDD errors £FZIAFF , Am5—1 RDD lines A& EERTFH.
XEMREVE , AR errors ATEEEE /) , BUSEEHAE , MRREIENSIEERK. &
HEFE IEMAILUREER errors 83R 7T . A NIXBM TR MRE FE— 1N 2F0T errors #
88 MySQL FHRIEITE , FETNMUERHE R HDFS TS =FIRTE , FHREFHR—

TS,
[ lines
4 filter(_.startsWith("ERROR"))
[ errors
d filter(_.contains("HDFS")))
[ HDFS errors
4 map(_.split(\t)(3))
[ time fields

XBEETEHIERHB LRI Spark FUFEIRLME, Spark JHEERE filter 1 map iX
M MRRMRFEIEE  Ae—RBREEEREITTE.

2.3 WL SIRE

X3F RDD AILABRMMITEAT : ik (IREERZE— RDD ) 5i%F (IREHEAZ— RDD )
® Eif(Transformations) (4 :map, filter, groupBy, join &) , Transformations #Z{ER Lazy
B, EEEiM—1 RDD AR S—1 RDD RURIEARS LIT , Spark 1HiBE
Transformations T RSICRBEXFRIRIF , AASEHT  FEFEIE Actions 12
ERNIHEA 2EIEENITEIEHTITE,
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® #E{E(Actions) (4 : count, collect, save &) , Actions E{FLIR[EIZEREIE RDD £ESZ!
FHERSAH. Actions 2fik Spark BalitBERIIE.

............................................................

_,, is_tage 1 s
texté‘ilq -?1
BERES o
—u- (— map ) saveAsSieqélenceFile
2.3. 15548
BITEREL func REFUEETHFIBITER. Func REIES 2 15
reduce(func) #,IRE—ME, XPREWIREXRKMER |, #RAT LA IERRRY
FRHIIT
£ Driver B2 , LIEEERIR | IREIEUESRNFIETER. X
collect() BHREAESH filter SREERCERMEG | RE—NEB/NIEHEF
EB(ER  BiREE RDD £ Collect 1R[] , {ReJge=1t Driver
2/ OOM
count() IR [EIEHEEERITTER Y
REI—NEGE |, HEIRERRT n NTEEM. TR X NMNEEE
take(n) BIFIFEZS N R L | FTHIT , T2 Driver BFFrifElles |, B
MitErrERITTR (Gateway IRFEENSIEX , FEEEEFHA )
first() IREIEHRERIE— T ITE (F(UTF take (1)
BEIRERTTER | LA textfile BUZEL | (REEIRMESIFZE S | hdfs
saveAsTextFile(path) HE{EEEE hadoop XIFHIXIHRES. Spark BEERE T
F[9 toString 3% | FHEBHRIRANHHRI—TA
BEURERTTE LA sequencefile B, FEEHEENERT
AHESE , hdfs BETHTEE hadoop SHFAIEER S, RDD
saveAsSequenceFile(path) | BITTEXEH key-value XH4HRY, , FEBSCIL T Hadoop AY
Writable ##0 , sifa=UaT LA%E#R /9 Writable ( Spark 81 7 EA
SKBURYEEHE | I8N Int , Double , String &% )

%90 Jk 24 HEAE, ML http://Awww.cnblogs.com/shishanyuan




EEEENE— TR L | BTRE func, XBERBTEHF—

f h(f
oreach(func) BETR | REN RS
2.3.21%4E
EE— 09 TR | B NEITERET func EAEIR
map(func)

=]

filter(func)

IREI—NETRIEEESE | AT func REUVSIRENES true BIFRTT
AR

KT map , BERE—TMRATTER  SWERETN 0 B2 M T

flatMap(func) TR —
= (AL, func REEUREIEZR— Seq , MARE—ITE )
ETF map  (BEE—MEINTTE  SHIRET S 0 ZIZMEIHTT
flatMap(func)

= (AL, func REHIREIEZ— Seq , MARER—ITE )

sample(withReplacement,
frac, seed)

IRIBLSERIBEYIITF seed , BEHUEREFLHERE )Y frac RUEE

union(otherDataset)

RE— M ERVEUES | BIREIRSEIISEERS T

groupByKey([numTasks])

F—1H (KV) SJERAIEIESE LA | kE— (K, Seq[V])
SHIEHEE. 5  BOABRT |, R 8 NMHTESHITHE |
{RATLMEN numTask mliESE) , iRIESUEEREAREHBEN
Task

reduceByKey(func, [numT
asks])

E— (K, VIIREEEE LR |, IRE— (K, V) RIEEE
£ | key HHEIRVE , EBHEERISTER reduce REERAEI—iEE,
1 groupbykey Sl , (EEHINEETLUBIT S NS 8k
ECERY,

join(otherDataset, [numT
asks])

TESREA K V)X K,W)BiRES BEA IRE—N K(V.W))
XF, 84 key PRIFTETTREME—RATEUES

groupWith(otherDataset,
[numTasks])

R (KVFI(KW)EERIEIRESE LA | IRE— 1M EURSE |
ARLTTES (K, Seq[V], Seq[W]) Tuples, X MEIEIEEEHELE ,
FRJ9 CoGroup

cartesian(otherDataset)

EHR/RFR, BEEERE T U _BEAR , RE—NT, U) 3389
RS | ETERXEHITHE R

flatMap(func)

EUTF map (BEEE—MNEHNTTE  SHEET A 0 ZIZNEIHTT
= (AL, func REHIREIEZ— Seq , MARER—ITE )

2.4 {fmmses

£ RDD ikl ol T Parh2EEd « kit (Narrow Dependencies) FIZEHk#E (Wide
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Dependencies) . E{K§iEiE & RDD &8 D XER#HF RDD 89— 1o XArfER . 1B
8y, BBAEKIHFEIER RDD MO X#Z1NF RDD B9 XFrK#h. #1an , Map #E2—
B, ™ Join MSSEEAE (BrIERX RDD & hash-partitioned , WTE ) .

Narrow Dependencies: Wide Dependencies:

join with inputs
co-partitioned

. join with inputs not
union co-partitioned

® F={Kith ( Narrow Dependencies )
> ¥ RDD HIBNMHDEKETEHINRXOX (SHIEMETX )
> BANBE——RIEF , BER RDD Mo XEEAZ , FEE map . flatMap
> BWANEmEH—X— , (B4R RDD Mo XEMEETEN , @ union | coalesce
> MEINFIEEER D TTRET |, A filter | distinct | subtract | sample
® TE{Kith ( Wide Dependencies )
> FRDD HB8NMHREBTAERX RDD oK
> YJEA4N RDD EF Key #H17EZH reduce , 40 groupByKey . reduceByKey ;
> X RDD ETF Key #47 join F1ELA , 0 join

2.5 RDD &=

Spark BAILAM#EA persist #1 cache 75iXiS{ERE RDD EEFEINE. MENXHRAF. EF
AT, WIR— RDD oRESXK , slLUBIHIEERY transformation HaEW, HEF
A9 RDD #fFFAERIAT , FEURE S AKRINIR, —HZAT executor R7E 60%fH cache , FITHY
40%ftf task.,

Spark # ,RDD 3ERJLASEF] cache() # persist() 73i%53&F. cache() persistORI4HF |
¥z RDD EFZEINEH. M persist JLUEE— Storagelevel, Storagelevel B9%IZRATLA
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£ Storagelevel HFAERFIRISRAIKE

object Storagelevel {
val NONE = new Storagelevel(false, false false, false)
val DISK_ONLY = new Storagelevel(true, false, false, false)
val DISK_ONLY 2 = new Storagelevel(true, false, false false, 2)
val MEMORY ONLY = new Storagelevel(false, true, false, true)
val MEMORY ONLY 2 = new Storagelevel(false, true, false, true, 2)
val MEMORY ONLY SER = new Storagelevel(false, true, false false)
val MEMORY ONLY SER 2 = new Storagelevel(false, true, false, false, 2)
val MEMORY AND_DISK = new Storagelevel(true, true, false, true)
val MEMORY AND_DISK 2 = new Storagelevel(true, true, false, true, 2)
val MEMORY AND_DISK_SER = new Storagelevel(true, true, false, false)
val MEMORY AND_DISK SER 2 = new Storagelevel(true, true false false 2)
val OFF_HEAP = new Storagelevel(false, false, true, false) // Tachyon

// B, Storagelevel ZSHIHESSSEATT -
class Storagelevel private( private var useDisk_ : Boolean, private var useMemory _:
Boolean, private var useOf

Spark BYA[E Storagelevel , BRUEERFFERF CPU BERNE LIARFER. FHilE
BB LA RIS BRI TR

® UNER{RAY RDDs AILMRIHFHI SENAREESRBI(MEMORY_ONLY)22E |, si A B E2MUEE
BH T, XELRZ CPU FRMERRSAIED , ©F15 RDDs AYERIERATERR ;

® WNEAR(T , iIEFEH MEMORY_ONLY_SER HEER— MREFFIWHEGFENSER
RSN EERZRIERT | R LEREIAE ;

o ROJREAEFMEIELRE L |, RAETEEIRENRE  ITEERIIX BB ITETXE
R, &N , EFtE— O XANEE , FISNEEPEERERAEARSHR ;

o WNRIFEFRIELKPENNERES | (EFRSHITHERA (B0 - A Spark ML web N FBRIE
X). FrEREFERIIEEESEINTERREEREERNSEIE  BREHEER
BURTLALLRTE RDD LHFEERUEITESS | MARESFGERNS XWENITH |

o WNR{FEEERE CHIEERAI(ELaNEHIEF 7 3 AR 2) AJLMER Storagelevel
BRI apply(0 /5% ;
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® TAEFE cached RDD AYAYE , J2AJ{sEF unpersist J5iARBEHE.

3 RDD #)FEE

TEXEFA1Ex RDD BB SIREATaNTFES0AL | B oSO Ise s I Z A5
H4T , FHEiE toDebugString()52&& RDD #Y LineAge ,B& RDD TSR RIZSRITTE
BEED 7 M UHERSUEFH T AEIRE AV RIETEE050 | XSRS REUEHR

17E8 , EIRERERETSRIE.

3.1 |35 Spark Shell

3.1.1 /351 Hadoop

TEREfSRISEIE RIS EER HDFS XGRS | TEHTEEN

Scd /app/hadoop/hadoop-2.2.0/sbin
3./start-dfs.sh
[ T hacoon1 [{ nadocpa [ 1 hadoop3] %]

[hadoop@hadoopl ~]3% ~
[hadoop@hadoopl ~]% cd /app/hadoop/hadoop 2.2.0/sbin

[hadoop@hadoopl sbin]$ . /start-dfs

starting namenodes on [hadoo

hadoopl: starting namenode, qogg1ng to /app/hadoop/hadoop-2. 2.0/1ogs /hadoop-hadoop-namenode-hadoopl. out
hadoopl: starting datanode, logging to /app/hadoop/hadoop-2.2.0/]ogs/hadoop-hadoop-datanode-hadoopl. out
hadoop2: starting datanode, logging to /app/hadoop/hadoop-2.2.0/]ogs/hadoop-hadoop-datanode-hadoop2. out
hadoop3: starting datanode, logging to /app/hadoop/hadoop-2.2.0/10gs/hadoop-hadoop-datanode-hadoop3. out
Start1ng secondary namenodes [%adoo 1]

hadooﬁ starting secondarynamenode, 10gg1ng to /app/hadoop/hadoop-2.2.0/Togs/hadoop-hadoop-secondaryname
node adoopl.out

[hadoop@hadoopl sbin]s

3.1.2 |]35f1 Spark

Scd /app/hadoop/spark-1.1.0/sbin
3./start-all.sh

| hadoop1 || hadoop2 I | hadoop3 B

[hadoop@hadoopl ~1% cd /app/hadoop/spark-1.1.0/sbin
[hadoop@hadoopl sbhinl$ 1s

»

[hadoop@hadoopl shinl§ . /start-all.sh

starting org. apache. spark deploy.master.mMaster, logging to /app/hadoop/spark-1.1.0/sbin/.. /logs/spark-hadoop-or
ﬁ apache. spark. deploy. master.Master-1-hadoopl. out

adoopl: starting org.apache.spark.deploy.worker.worker, logging to /app/hadoop/spark-1.1.0/sbin/../logs/spark-
hadoop—org.apache.spark.deE10y.worker.worker—l—hadoo 1.out

hadoop3: starting org.apache.spark.deploy.worker.worker, Togging to /app/hadoop/spark-1.1.0/sbin/../logs/spark-
hadoop—org.apache.spark.deﬁ10y.worker.worker—l—hadoo 3.out

hadoop2: starting org.apache.spark. deploy.worker.worker, Togging to /app/hadoop/spark-1.1.0/sbin/../logs/spark-
hadoop-org. apache. spark. deploy. worker . Worker-1-hadoop2. out

[hadoop@hadoopl shbin]$ ips

2612 secondaryNamenode

3221 worker

3263 Ips

2486 NameNode

2547 DataNode

3079 Mast

[hadoop@hadoopl sbin]$

m
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3.1.3 350 Spark Shell

£ spark Z g (1IXEBE hadoopl 1) |, M spark-shell ZEEERF | B4 Excetor HECAIZ

AT LUREFEHITIERE
$cd /app/hadoop/spark-1.1.0/bin

$./spark-shell --master spark.//hadoopl:7077 --executor-memory 1024m --driver-memory 1024m

| hadoop1 || hadoop2 I | hadoop3

[hadoop@hadoopl ~]% cd /app hadooaﬂ spark-1.1.0,/b1n
[hadoop@hadoopl binl$ . /spark-shell --master spark://hadoopl:7077 --executor-memory 1024m --driver-memory 1024m

spark assembly has been built with Hive, including Datanucleus jars on classpath

using spark’'s default logd4j profile: 0rg/apache/spark/10?4j—defau1ts.properties

15/07/13 15:27:30 INFO SecurityManager: Changing view acls to: hadoop,

15/07/13 15:27:30 INFO SecurityManager: Changing modify acls to: hadoop,

15/07/13 15:27:30 INFO SecurityMmanager: Secur1t¥Manager: authentication disabled; ui acls disabled; users with v
jew permissions: set(hadoop, }; users with modify permissions: set(hadoop, )

15/07/13 15:27:30 INFO HttpServer: Starting HTTP Server

15/07/13 15:27:30 INFO Utils: successfully started service 'HTTP class server’ on port 33171,

welcome To

;I _
NN N T
/_/// AN wversion 1.1.0

Using Scala version 2.10.4 (Java HotSpot(TM) 64-Bit Server WM, Java 1.7.0_55)
Type in expressions to have them evaluated.
Type :help for more information. . ) _

BRHEEEEMER , WFE ;

- C' [ hadoop1:8080 i

Spaﬁ? Spark Master at spark://hadoop1:7077

URL: spark://hadoop1:7077

Workers: 2

Cores: 3 Total, 3 Used

Memory: 3.0 GB Total, 3.0 GB Used

Applications: 1 Running, 0 Completed

Drivers: 0 Running. 0 Completed

Status: ALIVE

Workers

Id Address State Cores Memory
worker-20150713152608-hadoop1-55721 hadoop1:55721 ALIVE 1(1 Used) 1024.0 MB (1024.0 MB Used)
worker-20150713152619-hadoop2-33150 hadoop2:33150 ALIVE 1(1 Used) 1024.0 MB (1024.0 MB Used)
worker-20150713152620-hadoop3-50662 hadoop3:50662 ALIVE 1 (1 Used) 1024.0 MB (1024.0 MB Used)

Running Applications
ID Name Cores Memory per Node Submitted Time User State Duration

app-20150713152755-0000 Spark shell 3 1024.0 MB 2015/07/13 15:27:35 hadoop RUNNING 24 s

Completed Applications

ID Name Cores Memory per Node Submitted Time User State Duration

3.2 EENitERE

%]

143 B SRR LAM http://download.labs.sogou.com/dl/g.html T&; EHohF2E8 iR AR
2GB £f , X488 - pialAtENt AR ID\t[EiFiE\t iz URL FEREISRFHIAEZ\t
AP AENIRES\t BFAEH URL, H SogouQl.txt, SogouQ2.txt. SogouQ3.txt 433l
7=F head -n 5¢# tail -n M SogouQ #iEHE4HEEN 53182 100 5,200 570 1000
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IR | XENHNEIREEREZRSIEERIRR data\sogou BRT,
R HERIENE data\sogou T, IBiZBEZRTH SogouQl.txt. SogouQ2.txt #

SogouQ3.txt f#/E , R/FEId FHEBES LEEI HDFS #1/sogou BRH

cd /home/hadoop/upload/

Il sogou

tar -zxf * gz

hadoop fs -mkdir /sogou

hadoop fs -put sogou/SogouQ1.txt /sogou

hadoop fs -put sogou/SogouQZ2.txt /sogou

hadoop fs -put sogou/SogouQ3.txt /sogou

hadoop fs -Is /sogou

| | hadoop1 || hadoop2 | | had00p3| @

[hadoop@hadoopl ~]% cd /home/hadoop/upload/

[hadoop@hadoopl upload]$ 11 sogou

total 1997524

drwxrwxr-x 3 hadoop hadoop 4096 Feb 5 10:12 file:

-rw-rw-r-- 1 hadoop hadoop 108750574 Jun 14 2014 SogouQl.txt

-rwi-r--r-- 1 hadoop hadoop 48487658 Jan 19 16:05 Sogougl.txt.tar.gz
-rw-rw-r-- 1 hadoop hadoop 217441417 Jun 14 2014 SogouQ2.Txt

-rw-r--r-- 1 hadoop hadoop 97325993 Jan 19 16:10 SogouQ2.txt.tar.gz
-rw-rw-r-- 1 hadoop hadoop 1086552775 Jul 13 2014 SogouQ3.TxXT

—rw-r—-r-- 1 hadoop hadoop 486875753 Jan 19 16:38 sogoun3. txt.tar. gz
[hadoop@hadoopl upload]$

[hadoop@hadoopl upload]$ hadoop s -mkdir /sogou

[hadoop@hadoopl upload]$ hadoop fs -put sogou/Sogoudl.txt /sogou
[hadoop@hadoopl upload]$ hadoop fs -put sogou/SogouQ2.txt /sogou
[hadoop@hadoopl upload]$ hadoop fs —Eut sogou/sogouq3. TXt /sogou
[hadoop@hadoopl upload]$ hadoop fs -1s5 /sogou

Found 3 items

-rW-r—-r-- 2 hadoop supergroup 108750574 2015-07-14 15:08 /sogou/Sogoudl.txt
-rw-r--r-- 2 hadoop supergroup 217441417 2015-07-14 15:08 /sogou/Sogoud2. Tt
-rwW-r—-r-- 2 hadoop supergroup 1086552775 2015-07-14 15:10 /sogou/Sogoud3.txt
[hadoop@hadoopl upload]s

3.3 B SIR(E

3.3.1 HTHEAHIFER

izl FiEd parallelize FEEN T— 1 1~10 FUEUEES | ARIEIT map(_*2)X3EdE
S8/NMNER 2 |, EEET fllterL%B =0)13IE# 3 Zi&a98=F , &5fER toDebugString &
7~ RDD B9 LineAge , @Y collect IHEHERRAVER,

*

val num=sc.parallelize(1 to 10)

val doublenum = num.map( *2)

val threenum = doublenum.filter( % 3 == 0)
threenum.toDebugString

threenum.collect

FE N ES(TERES , A TTLEE RDD &) LineAge &35 , iBd paralelize Fiksr 7—
/™ ParalleCollectionRDD , &5/ map()75i£/Gi% RDD 79 MappedRDD , #&{#H filter()73i%
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5452579 FilteredRDD,

scala> val num=sc.parallelize(l to 10)
num: org.apache.spark.rdd.RpD[Int] = ParallelCollectionkRDD[0] at parallelize at <console=:12

scala> val doublenum = num.map(_*2)
doubTlenum: org.apache.spark.rdd.rRDD[INt] = MappedRDD[1] at map at <consolex:14

scalas val threenum = doublenum.filter(_ % 3 == 0)
threenum: org.apache.spark.rdd.rDD[INt] = FilteredrDD[2] at filter at =console=:16

scala> threenum. tobebugstring
res0: string =
(3 FﬁTteregRDD[z] at filter at <consolex:l16
| MappedrDD[1] at map at <consolex:14
| ParallelcollectionRDD[0] at parallelize at <console>:12

A TEPFER collect FiARtitAEITEWL , BIESITEHER

scala> threenum. collect

15/07/13 22:09:45 INFO SparkContext: starting job: collect at <console=:19

15/07/13 22:09:45 INFO DAGScheduler: Got ?ob 3 (collect at <console=:19) with 3 output partitions (allowLocal=false)

15/07/13 22:09:45 INFO DAGScheduler: Final stage: Stage 3(collect at <consolex:19)

15/07,/13 22:09:45 INFO DAG5Scheduler: Parents of final stage: List()

15/07,/13 22:09:45 INFO DAGScheduler: Missing parents: List()

15/07,/13 22:09:45 INFO DAGScheduler: submitting Stage 3 (FilteredrDD[2] at filter at <console>:16), which has no missing parents
15/07,/13 22:09:45 INFO MemoryStore: ensureFreeSpace?lBSG) called with curMem=9162, maxMem=556038E881

15/07,/13 22:09:45 INFO MemoryStore: Block broadcast_3 stored as values in memory (estimated size 1856.0 B, free 530.3 MB)
15/07,/13 22:09:45 INFO MemoryStore: ensureFreeSpace(1198) called with curMem=11018, maxMem=556038881

15/07/13 22:09:45 INFO MemoryStore: Block broadcast_3_piece0 stored as bytes in memory (estimated size 1198.0 B, free 530.3 MB)
15/07/13 22:09:45 INFO BlockManagerInfo: added broadcast_s_gieceo in memory on hadoopl:58290 (size: 1198.0 B, free: 530.3 MB)
15/07/13 22:09:45 INFO BlockManagerMaster: Updated info of block broadcast_3_pieced

15/07/13 22:09:45 INFO DAGScheduler: submitting 3 missing tasks from StaEe 3 (FilteredrDD[2] at filter at <console=:16)
15/07,/13 22:09:45 INFO TaskSchedulerImpl: Adding task set 3.0 with 3 tasks

15/07/13 22:09:45 INFO TaskSetManager: Starting task 0.0 in stage 3.0 (TID 9, hadoop3, PROCESS_LOCAL, 1152 bytes)

15/07/13 22:09:45 INFO TaskSetManager: Starting task 1.0 in stage 2.0 (TID 10, hadoopl, PROCESS_LOCAL, 1152 bytes)

15/07,/13 22:09:45 INFO TaskSetMmanager: Starting task 2.0 in stage 3.0 (TID 11, hadoop2, PROCESS_LOCAL, 1152 bytes)

15/07/13 22:09:45 INFO BlockManagerInfo: added broadcast_3_piece0 in memory on hadoop3:54866 (size: 1198.0 B, free: 530.3 MB)
15/07/13 22:09:45 INFO BlockManagerInfo: aAdded broadcast_3_piece0 in memory on hadoop2:56954 (size: 1198.0 B, free: 530.3 MB)
15/07/13 22:09:45 INFO BlockManagerInfo: Added broadcast_3_piece0 in memory on hadoopl:52855 (size: 1198.0 B, free: 530.3 MB)
15/07/13 22:09:45 INFO TaskSetManager: Finished task 0.0 in stage 3.0 (TID 9) in 83 ms on hadoop3 (1/3)

15/07,/13 22:09:45 INFO Tasksetmanager: Finished task 2.0 in stage 3.0 (TID 11) in 92 ms on hadoop2 (2/3)

15/07/13 22:09:45 INFO TaskSetMmanager: Finished task 1.0 in stage 3.0 (TID 10) in 109 ms on hadoopl (3/3)

15/07,/13 22:09:45 INFO TaskSchedulerImpl: Removed TaskSet 3.0, whose tasks have all completed, from pool

15/07/13 22:09:45 INFO DAGScheduler: stage 3 (collect at <console=:19) finished in 0.110 s

15/07/13 22:00:45 INFO SparkContext: Job finished: collect at <consoles=:19, took 0.126920098 s

Fes5: Array[int] = Array(6, 12, 18)

LA TESF collect —#¢ |, &g EUIETT

num.reduce ( + )
num.take(5)
num.first
num.count

num.take(5).foreach(printin)

ETERTLUBT RERTmE | £ Spark Stages MEFEATAILABZIE THUIFARIENR |

m

m

2

FRIE1THY Stage id 5. Job Fﬁﬁ\ 1R3ZHTIEl. Z{THYIE. Stage 1B , AlLARE/EERE

EFIMFAEMR -
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Spark Stages

Total Duration: 28 min
Scheduling Mode: FIFO
Active Stages: 0
Completed Stages: 12
Failed Stages: 0

Active Stages (0)

Stage Id Description Submitted Duration Tasks: Succeeded/Total Input Shuffle Read Shuffle Write

Completed Stages (12)

Stage Id Description Submitted Duration Tasks: Succeeded/Total Input Shuffle Read Shuffle Write
11 take at <console>:15 +details 2015/07/13 22:26:50 52 ms 2/2
10 take at <console>:15 +details  2015/07/13 22:25:50 49 ms n
9 count at <console>:15 +details 2015/07/13 22:25:45 B6 ms 313
g take at <console>:15 +details 2015/07/13 22:25:32 72 ms 202
7 take at <console>:15 +details 2015/07/13 22:26:32 44 ms 17

EXTRELEHNEER=2ER  FUAEXESE. Executor (52H] Tasks BIERE. 455!
& Tasks ERALITHERLRIS HER  BITRE. SRR E. FBERATERFTER

Executor Z=82

Details for Stage 9

Total task time across all tasks: 16 ms

Summary Metrics for 3 Completed Tasks

Metric Min 25th percentile Median 75th percentile Max
Result serialization time: 0ms 0oms 1 ms 1ms 1ms
Duration 5ms Sms Sms 6 ms 6ms
Time spent fetching task results 0 ms 0ms 0ms 0ms oms
Scheduler delay 71ms 71 ms 36 ms 95 ms 95 ms

Aggregated Metrics by Executor

ExecutorID  Address Task Time  Total Tasks  Failed Tasks  Succeeded Tasks  Input Shuffle Read  Shuffle Write  Shuffle Spill (Memory) Shuffle Spill (Disk)
0 hadoop1:52855 92 ms 1 0 1 0.0B 00B 008 0.0B 008

1 hadoop2 56954 01s 1 0 1 00B 00B 008 00B 008

2 hadoop3:54866 76 ms 1 0 1 00B 00B 008 00B 008

Tasks

Index ID  Attempt Status Locality Level Executor Launch Time Duration GC Time Accumulators Errors
0 21 0 SUCCESS PROCESS_LOCAL hadoop2 2015/07/13 22:25:45 5ms

1 2 0 SUCCESS PROCESS_LOCAL hadoopt 2015/07/13 22:25:45 &ms

2 23 0 SUCCESS PROCESS_LOCAL hadoop3 2015/07/13 22:25:45 5ms

3.3.2 Shuffle I#{EfFiER

EzblFHiEd parallelize 757XENX T K-V R{EXNEYEES | BT sortByKey()iH{TiME
Key {E{THFRF | #AREI collect TiEMAIFINEITIEEIER. groupByKey()/9izhR Key #
171342 , reduceByKey(_+_)/9&RR Key BHTERM , X=75i R0 EMBIERIGIFAR , BN
XL RDD SREUSERKEL , FEHEERETALET Shuffle FHME,

val kvl=sc.parallelize(List(("A",1),("B"2),("C"3),("A"4),("B",5)))
kv1.sortByKey().collect

kv1.groupByKey().collect

kv1.reduceByKey( +_).collect
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kvl:

scala> kvl sortBykey ().
15/07/13 22:40:49 INFO
15/07/13 22:40:49 INFO
15/07/13 22:40:49 INFO
15/07/13 22:40:49 INFO
15/07/13 22:40:49 INFO
15/07/13 22:40:49 INFO

15/07/13 22:40:49
15/07/13 22:40:49
15/07/13 22:40:49
15/07/13 22:40:49
15/07/13 22:40:49
15/07/13 22:40:49

INFO
INFO
INFO
INFO
INFO
INFO

1AM groupByKey()iz1T

15/07/13 22:44:06 INFO
15/07/13 22:44:06
15/07/13 22:44:06
15/07/13 22:44:06
resl7:

INFO
INFO

A reduceByKey ()izfT5R

TasksetManager :
TaskSetManager :

INFO
INFO
INFO
INFO
INFO

15/07/13 22:44:15
15/07/13 22:44:15
15/07/13 22:44:15
15/07/13 22:44:15
15/07/13 22:44:15

resl8: array[(string, Int)]

BAIEEIE T

resl5: array[(string, Int)] =

scala> val kvli=sc.parallelize(List{("A",1)
org. apache.spark.rdd.rop[(string, Int

collect

sparkContext:
paGScheduler:
paGscheduler:
paGscheduler:
paGscheduler:
paGscheduler:

TasksetManager :
TaskSetManager :
TasksetManager :
TaskschedulerImpl:

paGscheduler:
sparkcontext

pAGScheduler:
sparkContext:

array[(string, Iterable[Int])]

DAGScheduler:
Taskschedulert
Sparkcontext:
= array((

(B
)1 =
starting job:

Final sta
pParents o

Missing parents:
submitting Stage 21 (MapPartitionsrRDD[12] at sortByKey at <console=:15), which has no missing

List()

12), (77, 3), ("A7,4), 87, 5)))

ara11e1c011ect10nRDD[10] at parallelize at <console>:12

sortBykKey at <consolex:13
Got ?ob 17 (sortByKey at <consolex>:15) with 3 output partitions (allowLocal=false)
e: Stage 21(sortByKey at <console=:15)

final stage:
List()

stage 22 (collect at <console>:15) finished in 0.134 s

Job finished:

Stage 27
Job finished:

collect at =console=:15, took 0.257030802 s
array((a,4), (A1), (B,2), (B,5), (c,3))

R

TaskSetManager :
INFO TaskSchedulerImpl:

took 0.222751608 s
33), (c,compactBuffer(3)), (a,compactBuffer(4,

stage 29 (collect at <console>:15) finished in 0.109 s

mp1:
Job finished:
B,7), (c.3),

Shuffle Write , EZ8 1" Stage #1777 Shuffle Read,

Spark Stages

Total Duration: 41 min
Scheduling Mede: FIFO
Active Stages: 0
Completed Stages: 31
Failed Stages: 0

Active Stages (0)

Stage Id Description

Completed Stages (31)

Stage Id Description

Submitted

29 collect at <console>:15
30 parallelize at <console>:12
27 collect at <console>:15
28 parallelize at <console>12
25 collect at <console>:15
26 parallelize at <console=:12

£ Stage IFHIZ{TIT
81" Executor 117
SRR E. ST

% 18

oAk 24 T

Duration

.:.,L,JFEIE%EI’JJ:??
B 3EZEREFRD Shuffle Write Bt a)&E

Tasks: Succeeded/Total

Submitted

2015/07M13 22:44:15
2015/0713 22:44:15
2015/07/13 22:44:06
2015/07/113 22:44:06
2015/07/13 22:43:43

2015/07/13 22:43:43

\N—y—

=17

Duration Tasks: Succeeded/Total Input

01s
01s
90 ms
85 ms
04s

79 ms

took 0.266078984 s

Input

313

313

33

Finished task 2.0 in stage 22.0 (TID 62) in 109 ms on hadoop2 (1/3)
Finished task 0.0 in stage 22.0 (TID 60) in 115 ms on hadoop3 (2/3)
Finished task 1.0 in stage 22.0 (TID 61) in 130 ms_on hadoopl (3/3)
removed TasksSet 22.0, whose tasks have all completed, from pool

Finished task 2.0 in stage 27.0 (TID 77) in 108 ms_on hadoopl (3,/3)
removed TaskSet 27.0, whose tasks have all completed, from pool
(collect_at =<console=:15) finished in 0.090 s
collect at <console>:15,
= array((B,CompactBuffer(2,

Finished task 0.0 in stage 29.0 (TID 81) in 105 ms on hadoop3 (2/3)
Finished task 2.0 in stage 29.0 (TID 83) 1in 105 ms on hadoopl (3/3)

removed TaskSet 29.0, whose tasks have all completed, from pool
collect at <consolex:15,

(A,5))

Shuffle Read

313
33

313

HEHEJLAMERSE— Stage iz1T1ER . IEHE4E : Stage iz
=2 FlEESE

1)

ZRHE R ER - 8MEWS A Stage , EFE— Stage HHITT

Shuffle Write

Shuffle Read Shuffle Write

49508

82508B
49508

8250B
33008

825.0B

EITHIENER.

FEATTLUBENESHORES. EUE

HEAE, L http:/Avww.cnblogs.com/shishanyuan




Details for Stage 30

Total task time across all tasks: 77 ms
Shuffle write: 8250 B

Summary Metrics for 3 Completed Tasks

Metric Min 25th percentile Median 75th percentile Max
Result serialization time 0ms oms 0ms oms 0ms
Duration 19ms 19 ms 19ms 39 ms 3ams
Time spent fefching task results 0 ms 0 ms 0 ms 0 ms 0 ms
Scheduler delay 63 ms 63 ms 89 ms 01s 01s
Shuffle Write 165.0B 165.08 330.0B 330.08B 330.0B

Aggregated Metrics by Executor

ExecutorID  Address Task Time  Total Tasks  Failed Tasks  Succeeded Tasks  Input Shuffle Read | Shuffle Write | Shuffle Spill (Memory) shuffle Spill (Disk)
0 hadoop1:52855  0.1s 1 0 1 0.0B 00B 330.0B 0.08B 008

1 nadoop2 56954 0.1s 1 0 1 00B 00B 33008 00B 008

2 hadoop3:54866  0.1s 1 0 1 0.0B 00B 165.0 B 008 008
Tasks

Index ID Attempt Status Locality Level Executor Launch Time Duration GC Time Accumulators Write Time Shuffle Write Errors
0 78 0 SUCCESS  PROCESS_LOCAL hadoop3 2015/07/13 22:44:15 19 ms 165.0 B

1 79 0 SUCCESS  PROCESS_LOCAL hadoop2 2015/07/13 22:44:15 19 ms 33008

2 80 0 SUCCESS  PROCESS_LOCAL hadoop1 2015/07/13 22:44:15 39 ms 33008

£ NEHTT distinct, union, join ] cogroup ZE#{Ehi$ K 2l Shuffle 1272

val kv2=sc.parallelize(List(("A"4),("A"4),("C"3),("A"4),("B",5)))
kv2.distinct.collect
kvi.union(kv2).collect

val kv3=sc.parallelize(List(("A",10),("B",20),("D",30)))
kvl join(kv3).collect
kv1.cogroup(kv3).collect

3.3.3 34BN

XNBAEIRZHIGTF |, EXMIFHEEARSVER HDFS eS| AR TRIERT
4 RBEIETRITERER, ™MlFiEd toDebugString BTLIEZ! RDD RYZEAL

F—2 RREREERTES T REHII

iz &£ B+ RDD B % # & # A : HadoopRDD->MappedRDD->
FlatMappedRDD->MappedRDD->PairRDDFunctions->ShuffleRDD->MapPartitionsRD
D

val text = sc.textFile("hdfs.//hadoop1:9000/class3/directory/”)

text.toDebugString

val words=text flatMap( .split(" "))

val wordscount=words.map(x=>(x,1)).reduceByKey( +_)

wordscount.toDebugString

wordscount.collect

%019 T4k 24 U HEALE, &L http://www.cnblogs.com/shishanyuan



RDD SRR FEUT ¢

® ES(EH textFile()iEEEN HDFS #0EAZBL MappedRDD , iIXEEERIAEALET , M HDFS 1EEY
HIZEEARE HadoopRDD |, 'EAZERL T MappedRDD, [EIZIX/NMAREEM Spark RS
1791 , 7 sparkContext 25 textFile()757A15EBX HDFS Xf4/5 , (T map()&Em T
MappedRDD,

sc.textFile("hdfs://hadoopl:9000/class3/directory/")
11:12:04 INFO MemoryStore: ensureFreespace(177238) called with curMem=390338, maxMem=556038881

:12:04 INFO Memorystore: Block broadcast_5 stored as values in memory (estimated size 173.1 KB, free 529.7 MBE)
:04 INFO MemorysStore: ensurefFreespace(14082) called with curMem=567576, maxMem=556038881
:04 INFO MemorysStore: Block broadcast_S5_piece0 stored as bytes in memory (estimated size 13.8 kB, free 529.7 MB)
:12:04 INFO BlockmanagerInfo: Added broadcast_5_piece0 in memory on hadoopl:38368 (size: 13.8 kB, free: 530.2 MBE)
15/07/14 11:12:04 INFO Blockmanagermaster: Updated info of block broadcast_5_piece0
text: org.apache.spark.rdd.rpD[string] = hdfs://hadoopl:9000/class3/directory,/ mappedrDD[12] at textrFile at <console>:12

scala> text.toDebugstrin
15/07/14 11:12:15 INFO FileInputFormat: Total input paths to process : 2
resd; string =

(2) hdfs:ffﬁadoopl:9000fc1asssjd1rectoryf MappedRDD[12] at textFile at <console>:12
| hdfs://hadoopl:9000/class3/directory/ HadoopRDD[11] at textFile at <console=:12

o RE(FEA flatMap()/5iEXN N BIZIRTIBIRD BiF |, 026k FlatMappedRDD

o EUR(FEA map(x=>(x(1),1))3 L BIRDBIRIEMAL (BiE , 1) 2B, Lar4ERaY
MappedRDD , 45 f#H reduceByKey()/5iAXIBRIARBRAESIT  HLL4ERL ShuffledRDD
FHH collect iIBfTEUABHESR,

scala> val words=text.flatmap(_.split(" "))
llwords: org.apache.spark.rdd.rop[STtring] = FlatmappedrDD[13] at flatmap at <consoles:14

scala> val wordscount=words.map(x=>(x,1)).reduceByKey{_+_)
wordscount: org.apache.spark.rdd.rRpD[(5tring, Int)] = shuffledrDD[15] at reduceByKey at <console>:16

scala> wordscount. toDebugstring

ress: 5tr1ng =

(2) shuffledrDD[15] at reduceByKey at <console>:16

+-(2) MappedrRDD[14] at map at <console=:16
| F1atMapﬁedRDD[l3] at flatmap at <console>:14
| hdfs://hadoopl:9000/class3/directory/ MappedrDD[12] at textFile at <console=>:12
| hdfs://hadoopl:9000/class3/directory/ HadooprRDD[11] at textFile at <console>:12

scala> wordscount.collect
15/07/14 11:14:20 INFO SparkContext: Starting job: collect at <console=:19
15/07/14 11:14:20 INFO DAGScheduler: Registering RDD 14 (map at <console>:16)
15/07/14 11:14:20 INFO DAGScheduler: Got 10b 1 %c011ect at <console>:19) with 2 output partitions (allowLocal=false)
' 15/07/14 11:14:20 INFO DAGScheduler: Final stage: sStage 2(collect at <console-:19)
15/07/14 11:14:20 INFO DAGScheduler: Parents of final stage: List(stage 3)
15/07/14 11:14:20 INFO DAGScheduler: Missing parents: List(stage 3)
115/07/14 11:14:20 INFO DAaGScheduler: sSubmitting Stage 3 (MappedrRDD[14] at map at <console>:16), which has no missing parents
15/07/14 11:14:20 INFO MemorysStore: ensureFreeSpace?3440) ca?1ed with curMem=581658, maxMem=556038881
15/07/14 11:14:20 INFO MemoryStore: Block broadcast_6 stored as values in memory (estimated size 3.4 KB, free 529.7 ME)
15/07/14 11:14:21 INFO MemoryStore: ensurefFreeSpace(2069) called with curMem=385098, maxMem=556038881

15/07/14 11:14:27 INFO MapoutputTrackermaster: Size of output statuses for shuffle 1 is 144 bytes

15/07/14 11:14:27 INFO BlockmanagerInfo: added broadcast_7_piece0 in memory on hadoop3:48821 (size: 1323.0 B, free: 530.3 MB)
15/07/14 11:14:27 INFO MapoutputTrackerMasteraActor: Asked to send map output locations for shuffle 1 to sparkexecutor@hadoop3:3621
1

15/07/14 11:14:27 INFO TaskSetManager: Finished task 0.0 in stage 2.0 (TID 6) in 243 ms on hadoop2 (1/2)
15/07/14 11:14:27 INFO TaskSetManager: Finished task 1.0 in stage 2.0 (TID 7) in 398 ms on hadoop3 (2/2)
15/07/14 11:14:27 INFO TaskschedulerImpl: rRemoved Taskset 2.0, whose tasks have all completed, from pool I
15/07/14 11:14:27 INFO DAGScheduler: Stage 2 (collect at <console=:19) finished in 0.401 s

15/07/14 11:14:27 IN
res6: array[(string,

FO sparkContext: Job finished: collect at <console=:19, took 6.63604523 s
int)] = array((d,2), (4,2), (b,4), (2,4), (e, 1), (5,1), (a,%, (3,3}, (1,5, (c,3)

m

B RRLEEIVEEIT R BRIE ML

val rdd?2 = sc.textFile("hdfs.//hadoopl1.:9000/class3/directory/* txt")
rdd2.flatMap( .split(" ")).map(x=>(x,1)).reduceByKey( +_).collect
E=2 EE gz [E4E T ERIENEL

val rdd3 = sc.textFile("hdfs.//hadoopl1.8000/classZ/test.txt.gz")
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rdd3.flatMap( _.split(" ")).map(x=>(x,1)).reduceByKey( +_).collect

3.34 }Eiﬁ] E IU\ElﬁJ 1§J ?ET

13 B SRR LAM http://download.labs.sogou.com/dl/g.html T&; EHehF28 iR AR
2GB £f , X =ES I - EaRdiENt BB ID\t[EifIA]\t iz URL fEREIZERFRIHER\
FFP A ERIIRES\t FAF SEERY URL, Heb SogouQl.txt, SogouQ2.txt. SogouQ3.txt 553!
£ head -n ¢ tail -n M SogouQ #iEHEEFEEN 25185 100 5,200 571 1000
PEHE | XENHEIEEHEZATIEEERRRN data\sogou BRT.

F—F LENHEdE

190 B EEYERIE data\sogou T 1BiZBF THY SogouQLl.txt, SogouQ2.txt 1 SogouQ3.txt
E  AREY MEAYS S EEE HDFS f1/sogou BRH

cd /home/hadoop/upload/

Il sogou

tar -zxf * gz

hadoop fs -mkdir /sogou

hadoop fs -put sogou/SogouQ1.txt /sogou

hadoop fs -put sogou/SogouQZ2.txt /sogou

hadoop fs -put sogou/SogouQ3.txt /sogou

hadoop fs -Is /sogou

| | hadoop1 ||hadonp2|| haduop3| ...........

[hadoop@hadoopl ~]% cd /home/hadoop/upload/ A
[hadoop@hadoopl upload]$ 11 sogou

total 1997524

drwxrwxr-x 3 hadoop hadoop 4096 Feb 5 10:12 file:

-rw-rw-r-- 1 hadoop hadoop 108750574 Jun 14 2014 SogouQl.txt
-rw-r--r-- 1 hadoop hadoop 48487658 Jan 19 16:05 Sogoudl.txt.tar.gz
-rw-rw-r-- 1 hadoop hadoop 217441417 Jun 14 2014 SogouQ2.txt
-rw-r--r-- 1 hadoop hadoop 97325993 Jan 19 16:10 Sogoud2.txt.tar.gz
-rw-rw-r-- 1 hadoop hadoop 1086552775 Jul 13 2014 SogouQ3.txt
—rw-r—-r-- 1 hadonop hadoop A486875753 Jan 19 16:38 Sogoun3 txt ftar gz
[hadoop@hadoopl upload]$

[hadoop@hadoopl upload]$ hadoop fs -mkdir /sogou

[hadoop@hadoopl upload]$ hadoop fs -put sogou/Sogouql.txt /sogou
[hadoop@hadoopl upload]$ hadoop fs -put sogou/SogouQ2.txt /sogou
[hadoop@hadoopl upload]$ hadoop fs —Eut sogou/sogoud3. txt /sogou
[hadoop@hadoopl upload]$ hadoop fs -1s5 /sogou

Found 3 items

-rW-r—-r-- 2 hadoop supergroup 108750574 2015-07-14 15:08 /sogou/Sogoudl.txt
-rw-r--r-- 2 hadoop supergroup 217441417 2015-07-14 15:08 /sogou/Sogoud2. Xt
-rwW-r—-r-- 2 hadoop supergroup 1086552775 2015-07-14 15:10 /sogou/Sogoud3.txt

[hadoop®hadoopl upload]$

E_8 EIHRERAESE 1 RdXFHES 2 i8R

val rdd1 = sc.textFile("hdfs://hadoop1:9000/sogou/SogouQ1l.txt")
val rdd2=rdd1.map( .split("\t")).filter( .length==6)

rdd2.count()

val rdd3=rdd?2 filter( (3).toint==1).filter( (4).tolnt==2)
rdd3.count()
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rdd3.toDebugString

IZp LB TR AT ¢

o E55E{HA textFile(IEA SogouQl.txt X4 , NG HadoopRDD #35%g
MadppedRDD ;

o ZEET rddl.map(split("\t")IIENEIRER\ SIRFFTIRS , 179/5 RDD HER
AP MadppedRDD X4iXE4R o fRRVEHRREER filter(_length==6)iTiE&E1T9 6 NFER

XHTEUEZE S FilteredRDD ;

IR |

15/07/14 155 INFO
15/07,/14 15:16:55 INFO
15/07/14 15:16:55 INFO
15/07/14 15:16:55 INFO
15/07,/14 15:16:55 INFO
15/07/14 15:16:55 INFO
rddl: org.apache.spark.
scala> rdd2.count()
15/07,/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07,/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07/14 15:18:57 INFO
15/07/14 15:18:58 INFO
|15/07/14 15:18:58 INFO
15/07/14 15:18:58 INFO
15/07/14 15:18:58 INFO
15/07/14 15:18:58 INFO
15/07/14 15:18:58 INFO
15/07,/14 15:18:58 INFO
15/07/14 15:18:58 INFO
15/07/14 15:18:58 INFO
15/07/14 15:18:59 INFO
15/07/14 15:19:04 INFO
15/07/14 15:19:06 INFO
15/07/14 15:19:06 INFO
15/07/14 15:19:06 INFO
15/07/14 15:19:06 INFO
res0: Long = 1000000 |

® rdd2filter(_(3).tolnt=

HR%E—
RERER |

[y
wn
.
[=1
~
-
i

S

15/07/14
15/07/14
15/07/14
15/07/14
15/07,/14
15/07 /14
15/07/14

scala> rdd3.
15

|resz: Long =

co
21:

scala> val rddl = sc.textFile("hdfs: ffhadoopl:QOOOXSGgquSUgGuQL.txt“)
15:

Memorystore: ensureFreespace(138675) called with curMem=0, maxMem=556038881

MemoryStore: Block broadcast_0 stored as values in memory (estimated size 135.4 KB, free 530.1 MB)

MemoryStore: ensurefFreespace(10090) called with curMem=138675, maxMem=556038881

MemorysStore: Block broadcast_0O_piece0 stored as bytes in memory (estimated size 9.9 KB, free 530.1 MB)
BlockManagerInfo: added broadcast_O_EieceO in memory on hadoopl:47093 (size: 9.9 kB, free: 530.3 MB)

BlockManagerMaster: Updated info of block broadcast_0_piece0

rdd. RDD[5Ttring] = hdfs://hadoopl:9000/s50gou/So0gouql. txt MappedRDD[1] at textFile at =<console>:12

scala> val rdd2=rddl.map(_.split("\t")).filter (_. length==6)
rdd2: org.apache. spark.rdd.rRoD[array[string]] = Filteredrop[3] at filter at <console=:14

® =17 rdd2.count()/ZaIXd rdd2 IHEEIEL |, BT ERAILIBRIZEIESE S 100 £ ;

FileInputFormat: Total ﬁnEut paths to process : 1

SparkContext: starting jo count at <console>:17

paGscheduler: Got job 0 (count at <console>:17) with 2 output partitions (allowLocal=false)
pAaGScheduler: Fina% stage: Stage O(count at <console>:17)

DAGScheduler: Parents of final stage: List()

paGscheduler: Missing parents: List()

paGscheduler: submitting Sta?e 0 (FilteredrDD[3] at filter at <console=:14), which has no missing paren

MemoryStore: ensurefFreeSpace(2760) called with curMem=148765, maxMem=556038881

MemoryStore: Block broadcast_1 stored as values in memory (estimated size 2.7 kB, free 530.1 MB)

MemorysStore: ensurefFreespace(1710) called with curMem=151525, maxMem=556038881

MemoryStore: Block broadcast_1_piece0 stored as bytes in memory (estimated size 1710.0 B, free 530.1 MB

elockManagerInfo: added broadcast_l_EieceO in memory on hadoopl:47093 (size: 1710.0 B, free:
BlockmanagerMaster: Updated info of block broadcast_1_pieced

paGscheduTer: submitting 2 missing tasks from StaEe 0 (FilteredrpD[3] at filter at <consolex:14)

TaskSchedulerImpl: Adding task set 0.0 with 2 tasks

Tasksetmanager: starting task 0.0 in stage 0.0 (TID 0, hadoopl, NODE_LOCAL, 1193 bytes)
TaskSetManager: starting task 1.0 in stage 0.0 (TID 1, hadoop2, NODE_LOCAL, 1193 bytes)
ConnectionManager: Accepted connection from [hadoopl/192.168.10.111:44207]
sendingConnection: Initiating connection to [hadoopl/192.168.10.111:55576]
sendingConnection: Connected to [hadoopl/192.168.10.111:55576], 1 messages pending
BlockmanagerInfo: Added broadcast_1_piece0 in memory on hadoopl:55576 (size: 1710.0 B, free:
ConnectionManager: Accepted connection from [hadoop2/192.168.10.112:37473]
sendingConnection: Initiating connection to [hadoop2/192.168.10.112:35895]
sendingConnection: Connected to [hadoop2/192.168.10.112:35895], 1 messages pending
BElockManagerInfo: Added broadcast_1_piece0 in memory on hadoop2:35895 (size: 1710.0 B, free:

BlockManagerInfo: Added broadcast_0O_piece0 in memory on hadoopl:55576 (size: 9.9 kB, free: 530.3 MB)
BlockmanagerInfo: aAdded broadcast_0O_piece0 in memory on hadoop2:35895 (size: 9.9 kB, free: 5330.3 MB)

TaskSetManager: Finished task 0.0 in stage 0.0 (TID 0) in 6872 ms on hadoopl (1/2)
TaskSetManager: Finished task 1.0 in stage 0.0 (TID 1) in 8464 ms on hadoop2 (2/2)
TaskschedulerImpl: Removed TaskSet 0.0, whose tasks have all completed, from pool
paGscheduler: stage 0 (count at <console>:17) finished in §.484 s

sparkContext: Job finished: count at <console-=:17, took B.619224474 s

m

530.3 ME)

530.3 MB)

530.3 MB)

m

=1).filter(_(4).tolnt==2)F3Xt rdd?2 EI’J*SHEEI’J% 4 NFEEREE

B S M FRATXFHMES —REIREHTITR , B count(75iRiaTRI1E

unt ()
06 INFO
106 INFO
106 INFO
106 INFO
:06 INFO
:06 INFO
:06 INFO
:06 INFO
:06 INFO
:06 INFO
106 INFO
106 INFO
106 INFO
:06 INFO
:06 INFO
:06 INFO
:06 INFO
:06 INFO
:08 INFO
:08 INFO
108 INFO
108 INFO

FO
1977

scala> val rdd3=rdd2.filter(_(3).toInt==1).filter (_(4).toInt==2)
rdd3: org.apache.spark.

rdd. RDD[Array[5tring]] = FilteredrRDD[7] at filter at <console>:16

sparkContext: starting job: count at <console=:19

paGscheduler: Got job 2 (count at <console>:19) with 2 output partitions (allowLocal=false)
paGscheduler : Fina{ stage: Stage 2{count at <console=:19)

paGscheduler: parents of final stage: List()

paGscheduler: Missing parents: List()

paGscheduler: submitting Sta%e 2 (FilteredrDD[7] at filter at <console>:16), which has no missing parents

Memorystore: ensureFreespace 2992) called with curMem=157987, maxMem=556038881
MemoryStore: Block broadcast_3 stored as values in memory (estimated size 2.9 KB, free 530.1 MB)
Memorystore: ensureFreeSpace(l 61) called with curMem 160979, maxMem=556038881

Memorystore: Block broadcast_3_piece0 stored as bytes in memory (estimated size 1761.0 B, free 530 1 MB)

BlockmanagerInfo: Added broadcast_3_piece0 in memory on hadoopl:47093 (size: 1761.0 B, free: 530.
Blockmanagermaster: updated info of E]ock broadcast_3_pieced

paGscheduler: submitting 2 missing tasks from staae 2 (Filteredrop[7] at filter at =console>:16)
TaskschedulerImpl: Adding task set 2.0 with 2 tasks

TaskSetManager: Starting task 0.0 in stage 2.0 (TID 4, hadoopl, NODE_LOCAL, 1193 bytes)
TaskSetManager: Starting task 1.0 in stage 2.0 (TID 5, hadoop2, NODE_LOCAL, 1193 bytes)

BlockManagerInfo: Added broadcast_3_piece0 in memory on hadoopl:55576 (size: 1761.0 B, free: 530.3 MB)
BlockManagerInfo: Added broadcast_3_piece0 in memory on hadoop2:35895 (size: 1761.0 B, free: 530.3 MBE)

TasksetManager: Finished task 0.0 in stage 2.0 (TID 4) in 2304 ms on hadoopl (1/2)
TasksetManager: Finished task 1.0 in stage 2.0 (TID 5) in 2463 ms on hadoop2 (2/2)
paGscheduler: stage 2 (count at <console>:19) finished in 2.465 s
TaskschedulerImpl: Removed Taskset 2.0, whose tasks have all completed, from pool
SparkContext: Job finished: count at <console=:19, took 2.488170312 s

{&/ toDebugString AJLAEE rdd3 i RDD FMATHLTFE , ST FEF=
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scala> rdd3. tobebugstring
res3: string =
(2) Fﬁ1teregRDD[?] at filter at <consolex:16
FilteredrDD[6] at filter at <consolex:16
| Filteredrpp[3] at filter at <consolex:14
| ™appedrDD[2] at map at =consolex>:14
| hdfs://hadoopl:9000/s0gou/Sogoudl. txt MappedRDD[1] at textFile at <console=:12
| hdfs://hadoopl:9000/s0gou,/Sogouql. txt HadoopRDD[O] at textFile at <console>:12

m

=2 Session EIAIRHHHMTIEFHELRIRZE HDFS F

val rdd4 = rdd2.map(x=>(x(1),1)).reduceByKey( +_).map(x=>(x_2 x._1)).

sortByKey(false).map(x=>(x_2x._1))

rdd4.toDebugString

rdd4.saveAsTextFile("hdfs.//hadoopl:9000/class3/outputl”)

IZ QB TR T -

o rdd4 RYAERKLLIRETR | Bl 1o S EHITHENT | 35k map(x=> (x(1), 1)) EFRNETRISE -
B ( R Session ) 114479 1, 2A/5 reduceByKey(_+_)2%HF Key #TRM , BNIZARA
P Session S#HTIHECKEIRIREL FUX map(x=>(x._2,x._1))ZfE Key 1 Value (U EEI% ,
NIEEHEFREEM | (£ sortByKey(false)XIEuEH1Ti% Key (B TEHE , HNEE IR
RIZE Key AEIIIREL , BEEIE map(x=>(x._2,x._1)BX3HE Key 71 Value (& , 1587

( FF Session 5 , E=ifliX%] ) 55, %132 RDD RYZALII FEIFA7R :

scala> rdd4.tobebugstring
res5: String =
(2) MappedrDD[14] at map at <console=:16
| ShuffledrDD[13] at sortBykKey at <console>:16
+-(2) MappedrDD[10] at map at =<consolex=:16
| shuffledrDD[9] at reduceBykey at <console=:186
+-{2) Ma?pedRDD[E] at map at <consolex:16
| FilteredrDD[3] at filter at <console=:14
| MappedrRDD[2] at map at <console=:14
| hdfs://hadoopl:9000/s50g0ou/50gouQl. txt MappedrRDD[1] at textFile at <console=:12
| hdfs://hadoopl:9000/sogou/5ogoudl. txt HadoopRDD[0O] at textFile at <console=:12

o HHEMNERBINTaSHUEEE  TLUERBRTRANSEFRE 2 MR L, SR
B AN
hadoop fs -Is /class3/outputl

H | hadoop1 || hadoep2 | | hadeop3| (X

[hadoop@hadoopl ~]% hadoop s -Ts /class3/outputl
Found 3 items

=

—rwW-r--r-- 3 hadoop supergroup 0 2015-07-14 15:49 /class3/outputl/_SUCCESS
-FW-r--Fr-- 3 hadoop supergroup 4099236 2015-07-14 15:49 /class3/outputl/part-00000
—rwW-r--r-- 3 hadoop supergroup 6378504 2015-07-14 15:48 /class3/outputl/part-00001

[hadoop&hadoopl ~]%

XZ2({EF HDFS B9 getmerge §FHXBNHFHIHITES
Scd /app/hadoop/hadoop-2.2.0/bin
Shdfs dfs -getmerge hdfs,//hadoop1:9000/class3/outputl /home/hadoop/upload/result
Scd /home/hadoop/upload/
S$head result
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[hadoop@hadoopl upload]$ head result

(b3c94c37Tbl54d46c30a360c7941FF7e,676)
(cc7063efc64510c20bcdde04el2a3b26,613)
(955c6390c02797b3558ba223b8201915,391)
(ble371de5729cdda9270b7ad09484c41,337)
(6056710d9%eafa569ddcB00fe24643051,277)
(637b29b47fed3853e117aa7009%a4b621 ,266)
(cOf4ff7790d0615T6eTe6b41067323124,231)
(dca9034del7fac3dcfdsedblice3oflc,226)
(82e53ddb484e632437039048c5901608,221)
(c72cellbdbcd263balfe9292abdfdf7c,214)
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