
.�i�@S�`�HH2H iQ .Bbi`B#mi2/ .�i�@S�`�HH2H

"B; .�i� �M�HvbBb rBi? a+�H� �M/ aT�`F
>2�i?2` JBHH2`



















































G�i2M+v

"B; .�i� �M�HvbBb rBi? a+�H� �M/ aT�`F
>2�i?2` JBHH2`









































































_2bBHB2Mi .Bbi`B#mi2/ .�i�b2ibU_..bV-
aT�`FǶb .Bbi`B#mi2/ *QHH2+iBQMb

"B; .�i� �M�HvbBb rBi? a+�H� �M/ aT�`F
>2�i?2` JBHH2`







































































1p�Hm�iBQM BM aT�`F, lMHBF2 a+�H�
*QHH2+iBQMb5

"B; .�i� �M�HvbBb rBi? a+�H� �M/ aT�`F
>2�i?2` JBHH2`



q?v Bb aT�`F :QQ/ 7Q` .�i� a+B2M+2\



q?v Bb aT�`F :QQ/ 7Q` .�i� a+B2M+2\

G2iǶb bi�`i #v `2+�TTBM; bQK2 K�DQ` i?2K2b 7`QK T`2pBQmb b2bbBQMb,

� q2 H2�`M2/ i?2 /Bz2`2M+2 #2ir22M i`�Mb7Q`K�iBQMb �M/ �+iBQMbX
� h`�Mb7Q`K�iBQMb, .272``2/fH�xv
� �+iBQMb, 1�;2`- FB+F Qz bi�;2/ i`�Mb7Q`K�iBQMbX

� q2 H2�`M2/ i?�i H�i2M+v K�F2b � #B; /Bz2`2M+2c iQQ Km+? H�i2M+v
r�bi2b i?2 iBK2 Q7 i?2 /�i� �M�HvbiX

� AM@K2KQ`v +QKTmi�iBQM, aB;MB}+�MiHv HQr2` H�i2M+B2b Ub2p2`�H Q`/2`b
Q7 K�;MBim/25V



q?v Bb aT�`F :QQ/ 7Q` .�i� a+B2M+2\

G2iǶb bi�`i #v `2+�TTBM; bQK2 K�DQ` i?2K2b 7`QK T`2pBQmb b2bbBQMb,

� q2 H2�`M2/ i?2 /Bz2`2M+2 #2ir22M i`�Mb7Q`K�iBQMb �M/ �+iBQMbX
� h`�Mb7Q`K�iBQMb, .272``2/fH�xv
� �+iBQMb, 1�;2`- FB+F Qz bi�;2/ i`�Mb7Q`K�iBQMbX

� q2 H2�`M2/ i?�i H�i2M+v K�F2b � #B; /Bz2`2M+2c iQQ Km+? H�i2M+v
r�bi2b i?2 iBK2 Q7 i?2 /�i� �M�HvbiX

� AM@K2KQ`v +QKTmi�iBQM, aB;MB}+�MiHv HQr2` H�i2M+B2b Ub2p2`�H Q`/2`b
Q7 K�;MBim/25V

q?v /Q vQm i?BMF aT�`F Bb ;QQ/ 7Q` /�i� b+B2M+2\



q?v Bb aT�`F :QQ/ 7Q` .�i� a+B2M+2\

G2iǶb bi�`i #v `2+�TTBM; bQK2 K�DQ` i?2K2b 7`QK T`2pBQmb b2bbBQMb,

� q2 H2�`M2/ i?2 /Bz2`2M+2 #2ir22M i`�Mb7Q`K�iBQMb �M/ �+iBQMbX
� h`�Mb7Q`K�iBQMb, .272``2/fH�xv
� �+iBQMb, 1�;2`- FB+F Qz bi�;2/ i`�Mb7Q`K�iBQMbX

� q2 H2�`M2/ i?�i H�i2M+v K�F2b � #B; /Bz2`2M+2c iQQ Km+? H�i2M+v
r�bi2b i?2 iBK2 Q7 i?2 /�i� �M�HvbiX

� AM@K2KQ`v +QKTmi�iBQM, aB;MB}+�MiHv HQr2` H�i2M+B2b Ub2p2`�H Q`/2`b
Q7 K�;MBim/25V

q?v /Q vQm i?BMF aT�`F Bb ;QQ/ 7Q` /�i� b+B2M+2\

>BMi, JQbi /�i� b+B2M+2 T`Q#H2Kb BMpQHp2 Bi2`�iBQMX



Iteration and Big Data Processing

Iteration in Hadoop:
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>90% of time in IO that Spark can avoid.



Iteration and Big Data Processing

Iteration in Hadoop:

Input
(e.g., from HDFS)

iteration 1 iteration 2 iteration 3 …
file sy

stem
 

read
file sy

stem
 

write file sy
stem

 

read
file sy

stem
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stem

 

read
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write

Read/write 
intermediate data
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intermediate data

MapReduce program MapReduce program MapReduce program

Iteration in Spark:

Input
(e.g., from HDFS)

iteration 1 iteration 2 iteration 3 …
file sy

stem
 

read

In-memory computations, no need to read/write to disk.



Ai2`�iBQM- 1t�KTH2, GQ;BbiB+ _2;`2bbBQM

GQ;BbiB+ `2;`2bbBQM Bb �M Bi2`�iBp2 �H;Q`Bi?K ivTB+�HHv mb2/ 7Q` +H�bbB}+�iBQMX GBF2 Qi?2`
+H�bbB}+�iBQM �H;Q`Bi?Kb- i?2 +H�bbB}2`Ƕb r2B;?ib �`2 Bi2`�iBp2Hv mT/�i2/ #�b2/ QM �
i`�BMBM; /�i�b2iX



Ai2`�iBQM- 1t�KTH2, GQ;BbiB+ _2;`2bbBQM

GQ;BbiB+ `2;`2bbBQM Bb �M Bi2`�iBp2 �H;Q`Bi?K ivTB+�HHv mb2/ 7Q` +H�bbB}+�iBQMX GBF2 Qi?2`
+H�bbB}+�iBQM �H;Q`Bi?Kb- i?2 +H�bbB}2`Ƕb r2B;?ib �`2 Bi2`�iBp2Hv mT/�i2/ #�b2/ QM �
i`�BMBM; /�i�b2iX



Ai2`�iBQM- 1t�KTH2, GQ;BbiB+ _2;`2bbBQM

GQ;BbiB+ `2;`2bbBQM Bb �M Bi2`�iBp2 �H;Q`Bi?K ivTB+�HHv mb2/ 7Q` +H�bbB}+�iBQMX GBF2 Qi?2`
+H�bbB}+�iBQM �H;Q`Bi?Kb- i?2 +H�bbB}2`Ƕb r2B;?ib �`2 Bi2`�iBp2Hv mT/�i2/ #�b2/ QM �
i`�BMBM; /�i�b2iX



Ai2`�iBQM- 1t�KTH2, GQ;BbiB+ _2;`2bbBQM

GQ;BbiB+ `2;`2bbBQM Bb �M Bi2`�iBp2 �H;Q`Bi?K ivTB+�HHv mb2/ 7Q` +H�bbB}+�iBQMX GBF2 Qi?2`
+H�bbB}+�iBQM �H;Q`Bi?Kb- i?2 +H�bbB}2`Ƕb r2B;?ib �`2 Bi2`�iBp2Hv mT/�i2/ #�b2/ QM �
i`�BMBM; /�i�b2iX



Ai2`�iBQM- 1t�KTH2, GQ;BbiB+ _2;`2bbBQM

GQ;BbiB+ `2;`2bbBQM Bb �M Bi2`�iBp2 �H;Q`Bi?K ivTB+�HHv mb2/ 7Q` +H�bbB}+�iBQMX GBF2 Qi?2`
+H�bbB}+�iBQM �H;Q`Bi?Kb- i?2 +H�bbB}2`Ƕb r2B;?ib �`2 Bi2`�iBp2Hv mT/�i2/ #�b2/ QM �
i`�BMBM; /�i�b2iX



Ai2`�iBQM- 1t�KTH2, GQ;BbiB+ _2;`2bbBQM

GQ;BbiB+ `2;`2bbBQM Bb �M Bi2`�iBp2 �H;Q`Bi?K ivTB+�HHv mb2/ 7Q` +H�bbB}+�iBQMX GBF2 Qi?2`
+H�bbB}+�iBQM �H;Q`Bi?Kb- i?2 +H�bbB}2`Ƕb r2B;?ib �`2 Bi2`�iBp2Hv mT/�i2/ #�b2/ QM �
i`�BMBM; /�i�b2iX



Ai2`�iBQM- 1t�KTH2, GQ;BbiB+ _2;`2bbBQM

GQ;BbiB+ `2;`2bbBQM Bb �M Bi2`�iBp2 �H;Q`Bi?K ivTB+�HHv mb2/ 7Q` +H�bbB}+�iBQMX GBF2 Qi?2`
+H�bbB}+�iBQM �H;Q`Bi?Kb- i?2 +H�bbB}2`Ƕb r2B;?ib �`2 Bi2`�iBp2Hv mT/�i2/ #�b2/ QM �
i`�BMBM; /�i�b2iX



Ai2`�iBQM- 1t�KTH2, GQ;BbiB+ _2;`2bbBQM

GQ;BbiB+ `2;`2bbBQM Bb �M Bi2`�iBp2 �H;Q`Bi?K ivTB+�HHv mb2/ 7Q` +H�bbB}+�iBQMX GBF2 Qi?2`
+H�bbB}+�iBQM �H;Q`Bi?Kb- i?2 +H�bbB}2`Ƕb r2B;?ib �`2 Bi2`�iBp2Hv mT/�i2/ #�b2/ QM �
i`�BMBM; /�i�b2iX

r � r � � ·
M�

B=1

;(r; tB, vB)



Ai2`�iBQM- 1t�KTH2, GQ;BbiB+ _2;`2bbBQM

GQ;BbiB+ `2;`2bbBQM Bb �M Bi2`�iBp2 �H;Q`Bi?K ivTB+�HHv mb2/ 7Q` +H�bbB}+�iBQMX GBF2 Qi?2`
+H�bbB}+�iBQM �H;Q`Bi?Kb- i?2 +H�bbB}2`Ƕb r2B;?ib �`2 Bi2`�iBp2Hv mT/�i2/ #�b2/ QM �
i`�BMBM; /�i�b2iX

r � r � � ·
M�

B=1

;(r; tB, vB)

GQ;BbiB+ `2;`2bbBQM +�M #2 BKTH2K2Mi2/ BM aT�`F BM � bi`�B;?i7Q`r�`/ r�v,

val points = sc.textFile(...).map(parsePoint)

var w = Vector.zeros(d)

for (i <- 1 to numIterations) {

val gradient = points.map { p =>

(1 / (1 + exp(-p.y * w.dot(p.x)))- 1) * p.y * p.y

}.reduce(_ + _)

w -= alpha * gradient

}

q?�iǶb ;QBM; QM BM i?Bb +Q/2 bMBTT2i\



Ai2`�iBQM- 1t�KTH2, GQ;BbiB+ _2;`2bbBQM

GQ;BbiB+ `2;`2bbBQM Bb �M Bi2`�iBp2 �H;Q`Bi?K ivTB+�HHv mb2/ 7Q` +H�bbB}+�iBQMX GBF2 Qi?2`
+H�bbB}+�iBQM �H;Q`Bi?Kb- i?2 +H�bbB}2`Ƕb r2B;?ib �`2 Bi2`�iBp2Hv mT/�i2/ #�b2/ QM �
i`�BMBM; /�i�b2iX

val points = sc.textFile(...).map(parsePoint)

var w = Vector.zeros(d)

for (i <- 1 to numIterations) {

val gradient = points.map { p =>

(1 / (1 + exp(-p.y * w.dot(p.x)))- 1) * p.y * p.y

}.reduce(_ + _)

w -= alpha * gradient

}

points Bb #2BM; `2@2p�Hm�i2/ mTQM 2p2`v Bi2`�iBQM5
h?�iǶb mMM2+2bb�`v5 q?�i +�M r2 /Q �#Qmi i?Bb\



*�+?BM; �M/ S2`bBbi2M+2

"v /27�mHi- _..b �`2 `2+QKTmi2/ 2�+? iBK2 vQm `mM �M �+iBQM QM i?2KX
h?Bb +�M #2 2tT2MbBp2 UBM iBK2V B7 vQm M22/ iQ mb2 � /�i�b2i KQ`2 i?�M
QM+2X

aT�`F �HHQrb vQm iQ +QMi`QH r?�i Bb +�+?2/ BM K2KQ`vX



*�+?BM; �M/ S2`bBbi2M+2

"v /27�mHi- _..b �`2 `2+QKTmi2/ 2�+? iBK2 vQm `mM �M �+iBQM QM i?2KX
h?Bb +�M #2 2tT2MbBp2 UBM iBK2V B7 vQm M22/ iQ mb2 � /�i�b2i KQ`2 i?�M
QM+2X

aT�`F �HHQrb vQm iQ +QMi`QH r?�i Bb +�+?2/ BM K2KQ`vX

To tell Spark to cache an RDD in memory, simply call 
persist() or cache() on it.



*�+?BM; �M/ S2`bBbi2M+2

"v /27�mHi- _..b �`2 `2+QKTmi2/ 2�+? iBK2 vQm `mM �M �+iBQM QM i?2KX
h?Bb +�M #2 2tT2MbBp2 UBM iBK2V B7 vQm M22/ iQ mb2 � /�i�b2i KQ`2 i?�M
QM+2X

aT�`F �HHQrb vQm iQ +QMi`QH r?�i Bb +�+?2/ BM K2KQ`vX

val lastYearsLogs: RDD[String] = ...

val logsWithErrors = lastYearsLogs.filter(_.contains(ŏERRORŏ)).persist()

val firstLogsWithErrors = logsWithErrors.take(10)

>2`2- r2 +�+?2 logsWithErrors BM K2KQ`vX
�7i2` firstLogsWithErrors Bb +QKTmi2/- aT�`F rBHH biQ`2 i?2 +QMi2Mib Q7
logsWithErrors 7Q` 7�bi2` �++2bb BM 7mim`2 QT2`�iBQMb B7 r2 rQmH/ HBF2 iQ
`2mb2 BiX



*�+?BM; �M/ S2`bBbi2M+2

"v /27�mHi- _..b �`2 `2+QKTmi2/ 2�+? iBK2 vQm `mM �M �+iBQM QM i?2KX
h?Bb +�M #2 2tT2MbBp2 UBM iBK2V B7 vQm M22/ iQ mb2 � /�i�b2i KQ`2 i?�M
QM+2X

aT�`F �HHQrb vQm iQ +QMi`QH r?�i Bb +�+?2/ BM K2KQ`vX

val lastYearsLogs: RDD[String] = ...

val logsWithErrors = lastYearsLogs.filter(_.contains(ŏERRORŏ)).persist()

val firstLogsWithErrors = logsWithErrors.take(10)

val numErrors = logsWithErrors.count() // faster

LQr- +QKTmiBM; i?2 count QM logsWithErrors Bb Km+? 7�bi2`X



"�+F iQ Pm` GQ;BbiB+ _2;`2bbBQM 1t�KTH2

GQ;BbiB+ `2;`2bbBQM Bb �M Bi2`�iBp2 �H;Q`Bi?K ivTB+�HHv mb2/ 7Q` +H�bbB}+�iBQMX
GBF2 Qi?2` +H�bbB}+�iBQM �H;Q`Bi?Kb- i?2 +H�bbB}2`Ƕb r2B;?ib �`2 Bi2`�iBp2Hv
mT/�i2/ #�b2/ QM � i`�BMBM; /�i�b2iX

val points = sc.textFile(...).map(parsePoint).persist()

var w = Vector.zeros(d)

for (i <- 1 to numIterations) {

val gradient = points.map { p =>

(1 / (1 + exp(-p.y * w.dot(p.x)))- 1) * p.y * p.y

}.reduce(_ + _)

w -= alpha * gradient

}

LQr- points Bb 2p�Hm�i2/ QM+2 �M/ �M/ Bb +�+?2/ BM K2KQ`vX Ai Bb
i?2M `2@mb2/ QM 2�+? Bi2`�iBQMX



*�+?BM; �M/ S2`bBbi2M+2

h?2`2 �`2 K�Mv r�vb iQ +QM};m`2 ?Qr vQm` /�i� Bb T2`bBbi2/X
SQbbB#H2 iQ T2`bBbi /�i� b2i,

� BM K2KQ`v �b `2;mH�` C�p� Q#D2+ib
� QM /BbF �b `2;mH�` C�p� Q#D2+ib
� BM K2KQ`v �b b2`B�HBx2/ C�p� Q#D2+ib UKQ`2 +QKT�+iV
� QM /BbF �b b2`B�HBx2/ C�p� Q#D2+ib UKQ`2 +QKT�+iV
� #Qi? BM K2KQ`v �M/ QM /BbF UbTBHH Qp2` iQ /BbF iQ �pQB/ `2@+QKTmi�iBQMV

cache

a?Q`i?�M/ 7Q` mbBM; i?2 /27�mHi biQ`�;2 H2p2H- r?B+? Bb BM K2KQ`v QMHv �b
`2;mH�` C�p� Q#D2+ibX
persist

S2`bBbi2M+2 +�M #2 +mbiQKBx2/ rBi? i?Bb K2i?Q/X S�bb i?2 biQ`�;2 H2p2H
vQmǶ/ HBF2 �b � T�`�K2i2` iQ persistX



*�+?BM; �M/ S2`bBbi2M+2

aiQ`�;2 H2p2HbX Pi?2` r�vb iQ +QMi`QH ?Qr aT�`F biQ`2b Q#D2+ibX

G2p2H aT�+2 mb2/ *Sl iBK2 AM K2KQ`v PM /BbF
MEMORY_ONLY >B;? GQr u L
MEMORY_ONLY_SER GQr >B;? u L
MEMORY_AND_DISK� >B;? J2/BmK aQK2 aQK2
MEMORY_AND_DISK_SER† GQr >B;? aQK2 aQK2
DISK_ONLY GQr >B;? L u

� aTBHHb iQ /BbF B7 i?2`2 Bb iQQ Km+? /�i� iQ }i BM K2KQ`v
† aTBHHb iQ /BbF B7 i?2`2 Bb iQQ Km+? /�i� iQ }i BM K2KQ`vX aiQ`2b b2`B�HBx2/
`2T`2b2Mi�iBQM BM K2KQ`vX



*�+?BM; �M/ S2`bBbi2M+2

aiQ`�;2 H2p2HbX Pi?2` r�vb iQ +QMi`QH ?Qr aT�`F biQ`2b Q#D2+ibX

G2p2H aT�+2 mb2/ *Sl iBK2 AM K2KQ`v PM /BbF
MEMORY_ONLY >B;? GQr u L
MEMORY_ONLY_SER GQr >B;? u L
MEMORY_AND_DISK� >B;? J2/BmK aQK2 aQK2
MEMORY_AND_DISK_SER† GQr >B;? aQK2 aQK2
DISK_ONLY GQr >B;? L u

.27�mHi
� aTBHHb iQ /BbF B7 i?2`2 Bb iQQ Km+? /�i� iQ }i BM K2KQ`v
† aTBHHb iQ /BbF B7 i?2`2 Bb iQQ Km+? /�i� iQ }i BM K2KQ`vX aiQ`2b b2`B�HBx2/
`2T`2b2Mi�iBQM BM K2KQ`vX



_..b GQQF GBF2 *QHH2+iBQMb- "mi "2?�p2 hQi�HHv .Bz2`2MiHv

Key takeaway:
Despite similar-looking API to Scala Collections, 

the deferred semantics of Spark's RDDs are very unlike Scala Collections.



_..b GQQF GBF2 *QHH2+iBQMb- "mi "2?�p2 hQi�HHv .Bz2`2MiHv

Key takeaway:
Despite similar-looking API to Scala Collections, 

the deferred semantics of Spark's RDDs are very unlike Scala Collections.

.m2 iQ,
� i?2 H�xv b2K�MiB+b Q7 _.. i`�Mb7Q`K�iBQM QT2`�iBQMb Umap- flatMap-

filterV-
� �M/ mb2`bǶ BKTHB+Bi `2~2t iQ �bbmK2 +QHH2+iBQMb �`2 2�;2`Hv 2p�Hm�i2/Ę

ĘPM2 Q7 i?2 KQbi +QKKQM T2`7Q`K�M+2 #QiiH2M2+Fb Q7 M2r+QK2`b
iQ aT�`F �`Bb2b 7`QK mMFMQrBM;Hv `2@2p�Hm�iBM; b2p2`�H
i`�Mb7Q`K�iBQMb r?2M +�+?BM; +QmH/ #2 mb2/X



_..b GQQF GBF2 *QHH2+iBQMb- "mi "2?�p2 hQi�HHv .Bz2`2MiHv

Key takeaway:
Despite similar-looking API to Scala Collections, 

the deferred semantics of Spark's RDDs are very unlike Scala Collections.

.m2 iQ,
� i?2 H�xv b2K�MiB+b Q7 _.. i`�Mb7Q`K�iBQM QT2`�iBQMb Umap- flatMap-

filterV-
� �M/ mb2`bǶ BKTHB+Bi `2~2t iQ �bbmK2 +QHH2+iBQMb �`2 2�;2`Hv 2p�Hm�i2/Ę

ĘPM2 Q7 i?2 KQbi +QKKQM T2`7Q`K�M+2 #QiiH2M2+Fb Q7 M2r+QK2`b
iQ aT�`F �`Bb2b 7`QK mMFMQrBM;Hv `2@2p�Hm�iBM; b2p2`�H
i`�Mb7Q`K�iBQMb r?2M +�+?BM; +QmH/ #2 mb2/X
.QMǶi K�F2 i?Bb KBbi�F2 BM vQm` T`Q;`�KKBM; �bbB;MK2MibX



_2bi�iBM; i?2 "2M2}ib Q7 G�xBM2bb 7Q` G�`;2@a+�H2 .�i�

q?BH2 K�Mv mb2`b bi`m;;H2 rBi? i?2 H�xv b2K�MiB+b Q7 _..b �i }`bi- BiǶb
?2HT7mH iQ `2K2K#2` i?2 r�vb BM r?B+? i?2b2 b2K�MiB+b �`2 ?2HT7mH BM i?2
7�+2 Q7 H�`;2@b+�H2 /Bbi`B#mi2/ +QKTmiBM;X

1t�KTH2 OR,
val lastYearsLogs: RDD[String] = ...

val firstLogsWithErrors = lastYearsLogs.filter(_.contains(ŏERRORŏ)).take(10)



_2bi�iBM; i?2 "2M2}ib Q7 G�xBM2bb 7Q` G�`;2@a+�H2 .�i�

q?BH2 K�Mv mb2`b bi`m;;H2 rBi? i?2 H�xv b2K�MiB+b Q7 _..b �i }`bi- BiǶb
?2HT7mH iQ `2K2K#2` i?2 r�vb BM r?B+? i?2b2 b2K�MiB+b �`2 ?2HT7mH BM i?2
7�+2 Q7 H�`;2@b+�H2 /Bbi`B#mi2/ +QKTmiBM;X

1t�KTH2 OR,
val lastYearsLogs: RDD[String] = ...

val firstLogsWithErrors = lastYearsLogs.filter(_.contains(ŏERRORŏ)).take(10)

h?2 2t2+miBQM Q7 filter Bb /272``2/ mMiBH i?2 take �+iBQM Bb �TTHB2/X
aT�`F H2p2`�;2b i?Bb #v �M�HvxBM; �M/ QTiBKBxBM; i?2 +?�BM Q7 QT2`�iBQMb #27Q`2
2t2+miBM; BiX
aT�`F rBHH MQi +QKTmi2 BMi2`K2/B�i2 _..bX AMbi2�/- �b bQQM �b Ry 2H2K2Mib Q7 i?2
}Hi2`2/ _.. ?�p2 #22M +QKTmi2/- firstLogsWithErrors Bb /QM2X �i i?Bb TQBMi aT�`F
biQTb rQ`FBM;- b�pBM; iBK2 �M/ bT�+2 +QKTmiBM; 2H2K2Mib Q7 i?2 mMmb2/ `2bmHi Q7 filterX



_2bi�iBM; i?2 "2M2}ib Q7 G�xBM2bb 7Q` G�`;2@a+�H2 .�i�

q?BH2 K�Mv mb2`b bi`m;;H2 rBi? i?2 H�xv b2K�MiB+b Q7 _..b �i }`bi- BiǶb
?2HT7mH iQ `2K2K#2` i?2 r�vb BM r?B+? i?2b2 b2K�MiB+b �`2 ?2HT7mH BM i?2
7�+2 Q7 H�`;2@b+�H2 /Bbi`B#mi2/ +QKTmiBM;X

1t�KTH2 Ok,
val lastYearsLogs: RDD[String] = ...

val numErrors = lastYearsLogs.map(_.lowercase)

.filter(_.contains(ŏerrorŏ))

.count()



_2bi�iBM; i?2 "2M2}ib Q7 G�xBM2bb 7Q` G�`;2@a+�H2 .�i�

q?BH2 K�Mv mb2`b bi`m;;H2 rBi? i?2 H�xv b2K�MiB+b Q7 _..b �i }`bi- BiǶb
?2HT7mH iQ `2K2K#2` i?2 r�vb BM r?B+? i?2b2 b2K�MiB+b �`2 ?2HT7mH BM i?2
7�+2 Q7 H�`;2@b+�H2 /Bbi`B#mi2/ +QKTmiBM;X

1t�KTH2 Ok,
val lastYearsLogs: RDD[String] = ...

val numErrors = lastYearsLogs.map(_.lowercase)

.filter(_.contains(ŏerrorŏ))

.count()

G�xv 2p�Hm�iBQM Q7 i?2b2 i`�Mb7Q`K�iBQMb �HHQrb aT�`F iQ bi�;2 +QKTmi�iBQMbX h?�i Bb-
aT�`F +�M K�F2 BKTQ`i�Mi QTiBKBx�iBQMb iQ i?2 i?2 +?�BM Q7 QT2`�iBQMb #27Q`2
2t2+miBQMX
6Q` 2t�KTH2- �7i2` +�HHBM; map �M/ filter- aT�`F FMQrb i?�i Bi +�M �pQB/ /QBM; KmHiBTH2
T�bb2b i?`Qm;? i?2 /�i�X h?�i Bb- aT�`F +�M i`�p2`b2 i?`Qm;? i?2 _.. QM+2- +QKTmiBM;
i?2 `2bmHi Q7 map �M/ filter BM i?Bb bBM;H2 T�bb- #27Q`2 `2im`MBM; i?2 `2bmHiBM; +QmMiX



*Hmbi2` hQTHQ;v J�ii2`b5

"B; .�i� �M�HvbBb rBi? a+�H� �M/ aT�`F
>2�i?2` JBHH2`



1t�KTH2 R, � aBKTH2 println

G2iǶb bi�`i rBi? �M 2t�KTH2X �bbmK2 r2 ?�p2 �M _.. TQTmH�i2/ rBi?
Person Q#D2+ib,

case class Person(name: String, age: Int)

q?�i /Q2b i?2 7QHHQrBM; +Q/2 bMBTT2i /Q\

val people: RDD[Person] = ...

people.foreach(println)

q?�i ?�TT2Mb\



1t�KTH2 k, � aBKTH2 take

q?�i �#Qmi ?2`2\ �bbmK2 r2 ?�p2 �M _.. TQTmH�i2/ rBi? i?2 b�K2
/2}MBiBQM Q7 Person Q#D2+ib,

case class Person(name: String, age: Int)

q?�i /Q2b i?2 7QHHQrBM; +Q/2 bMBTT2i /Q\

val people: RDD[Person] = ...

val first10 = people.take(10)

q?2`2 rBHH i?2 Array[Person] `2T`2b2MiBM; first10 2M/ mT\
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How Spark Jobs are Executed

Driver Program

Worker Node Worker Node Worker Node

Spark Context

Executor Executor Executor

This is the node you’re interacting with 
when you’re writing Spark programs!

These are the nodes actually 
executing the jobs!

But how do they 
all communicate?
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via a cluster manager.
Cluster Manager

Allocates resources across 
cluster, manages scheduling.  

e.g., YARN/Mesos
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How Spark Jobs are Executed

Driver Program

Worker Node Worker Node Worker Node

Spark Context

Executor Executor Executor

Cluster Manager

A Spark application is a set of processes 
running on a cluster. 

All these processes are coordinated by 
the driver program.

The driver is:
‣ the process where the main() method of your 

program runs.
‣ the process running the code that creates a 

SparkContext, creates RDDs, and stages up or 
sends off transformations and actions.
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How Spark Jobs are Executed

Driver Program

Worker Node Worker Node Worker Node

Spark Context

Executor Executor Executor

Cluster Manager

A Spark application is a set of processes 
running on a cluster. 

These processes that run computations 
and store data for your application are  
executors.

Executors:
‣ Run the tasks that represent the application.

‣ Provide in-memory storage for cached RDDs.
‣ Return computed results to the driver.



How Spark Jobs are Executed

Driver Program

Worker Node Worker Node Worker Node

Spark Context

Executor Executor Executor

Cluster Manager

Execution of a Spark program:
1. The driver program runs the Spark application, which 

creates a SparkContext upon start-up. 
2. The SparkContext connects to a cluster manager (e.g., 

Mesos/YARN) which allocates resources. 
3. Spark acquires executors on nodes in the cluster, which 

are processes that run computations and store data for 
your application. 

4. Next, driver program sends your application code to the 
executors. 

5. Finally, SparkContext sends tasks for the executors to 
run.



"�+F iQ 1t�KTH2 R, � aBKTH2 println

G2iǶb bi�`i rBi? �M 2t�KTH2X �bbmK2 r2 ?�p2 �M _.. TQTmH�i2/ rBi?
Person Q#D2+ib,

case class Person(name: String, age: Int)

q?�i /Q2b i?2 7QHHQrBM; +Q/2 bMBTT2i /Q\

val people: RDD[Person] = ...

people.foreach(println)



"�+F iQ 1t�KTH2 R, � aBKTH2 println

G2iǶb bi�`i rBi? �M 2t�KTH2X �bbmK2 r2 ?�p2 �M _.. TQTmH�i2/ rBi?
Person Q#D2+ib,

case class Person(name: String, age: Int)

q?�i /Q2b i?2 7QHHQrBM; +Q/2 bMBTT2i /Q\

val people: RDD[Person] = ...

people.foreach(println)

PM i?2 /`Bp2`, LQi?BM;X q?v\



"�+F iQ 1t�KTH2 R, � aBKTH2 println

G2iǶb bi�`i rBi? �M 2t�KTH2X �bbmK2 r2 ?�p2 �M _.. TQTmH�i2/ rBi?
Person Q#D2+ib,

case class Person(name: String, age: Int)

q?�i /Q2b i?2 7QHHQrBM; +Q/2 bMBTT2i /Q\

val people: RDD[Person] = ...

people.foreach(println)

PM i?2 /`Bp2`, LQi?BM;X q?v\
_2+�HH i?�i foreach Bb �M �+iBQM- rBi? `2im`M ivT2 UnitX h?2`27Q`2- Bi Bb
2�;2`Hv 2t2+mi2/ QM i?2 2t2+miQ`b- MQi i?2 /`Bp2`X h?2`27Q`2- �Mv +�HHb iQ
println �`2 ?�TT2MBM; QM i?2 bi/Qmi Q7 rQ`F2` MQ/2b �M/ �`2 i?mb MQi
pBbB#H2 BM i?2 bi/Qmi Q7 i?2 /`Bp2` MQ/2X



"�+F iQ 1t�KTH2 k, � aBKTH2 take

q?�i �#Qmi ?2`2\ �bbmK2 r2 ?�p2 �M _.. TQTmH�i2/ rBi? i?2 b�K2
/2}MBiBQM Q7 Person Q#D2+ib,

case class Person(name: String, age: Int)

q?�i /Q2b i?2 7QHHQrBM; +Q/2 bMBTT2i /Q\

val people: RDD[Person] = ...

val first10 = people.take(10)

q?2`2 rBHH i?2 Array[Person] `2T`2b2MiBM; first10 2M/ mT\



"�+F iQ 1t�KTH2 k, � aBKTH2 take

q?�i �#Qmi ?2`2\ �bbmK2 r2 ?�p2 �M _.. TQTmH�i2/ rBi? i?2 b�K2
/2}MBiBQM Q7 Person Q#D2+ib,

case class Person(name: String, age: Int)

q?�i /Q2b i?2 7QHHQrBM; +Q/2 bMBTT2i /Q\

val people: RDD[Person] = ...

val first10 = people.take(10)

q?2`2 rBHH i?2 Array[Person] `2T`2b2MiBM; first10 2M/ mT\

h?2 /`Bp2` T`Q;`�KX
AM ;2M2`�H- 2t2+miBM; �M �+iBQM BMpQHp2b +QKKmMB+�iBQM #2ir22M rQ`F2`
MQ/2b �M/ i?2 MQ/2 `mMMBM; i?2 /`Bp2` T`Q;`�KX



*Hmbi2` hQTHQ;v J�ii2`b5

JQ`�H Q7 i?2 biQ`v,
hQ K�F2 2z2+iBp2 mb2 Q7 _..b- vQm ?�p2 iQ mM/2`bi�M/ � HBiiH2 #Bi �#Qmi
?Qr aT�`F rQ`Fb mM/2` i?2 ?QQ/X

.m2 �M �SA r?B+? Bb KBt2/ 2�;2`fH�xv- BiǶb MQi �Hr�vb BKK2/B�i2Hv Q#pBQmb
mTQM }`bi ;H�M+2 QM r?�i T�`i Q7 i?2 +Hmbi2` � HBM2 Q7 +Q/2 KB;?i `mM QMX
AiǶb QM vQm iQ FMQr r?2`2 vQm` +Q/2 Bb 2t2+miBM;5

1p2M i?Qm;? _..b HQQF HBF2 `2;mH�` a+�H� +QHH2+iBQMb mTQM }`bi ;H�M+2-
mMHBF2 +QHH2+iBQMb- _..b `2[mB`2 vQm iQ ?�p2 � ;QQ/ ;`�bT Q7 i?2
mM/2`HvBM; BM7`�bi`m+im`2 i?2v �`2 `mMMBM; QMX


