










































































































































































qB/2 pb L�``Qr .2T2M/2M+B2b

"B; .�i� �M�HvbBb rBi? a+�H� �M/ aT�`F
>2�i?2` JBHH2`
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Qi?2`b
1X;X- `2[mB`BM; HQib Q7 /�i� iQ #2 i`�Mb72``2/ Qp2` i?2 M2irQ`F- bQK2iBK2b mMM2+2bb�`BHvX

AM i?2 T�bi b2bbBQMb,
� r2 H2�`M2/ i?�i b?m|BM; bQK2iBK2b ?�TT2Mb QM bQK2

i`�Mb7Q`K�iBQMbX

AM i?Bb b2bbBQM,
� r2ǶHH HQQF �i ?Qr _..b �`2 `2T`2b2Mi2/X
� r2ǶHH /Bp2 BMiQ ?Qr �M/ r?2M aT�`F /2+B/2b Bi Kmbi b?m|2 /�i�X
� r2ǶHH b22 ?Qr i?2b2 /2T2M/2M+B2b K�F2 7�mHi iQH2`�M+2 TQbbB#H2X
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How are RDDs represented?

RDDs are made up of 2 important parts.

RDD

‣ Partitions. Atomic pieces of the dataset. 
One or many per compute node.

‣ Dependencies. Models relationship 
between this RDD and its partitions 
with the RDD(s) it was derived from.

‣ A function for computing the dataset 
based on its parent RDDs.

RDDs are represented as:

‣ Metadata about its partitioning scheme 
and data placement.

(but are made up of 4 parts in total)

!
function
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Let’s visualize an example 
program and its dependencies.
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Conceptually assuming the DAG:

What do the dependencies 
look like?  
Which dependencies are 
wide, and which are narrow?
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Narrow Dependencies vs Wide Dependences, Visually

Let’s visualize an example 
program and its dependencies.

C D

E
F

G

A

groupBy

map

B

union

join

narrow

narrow

narrow

wide

wide

Wide transformations:
groupBy,	join

Narrow transformations:
map,	union,	join

why is this 
side of the 
join narrow!?

⚠



Narrow Dependencies vs Wide Dependences, Visually

Let’s visualize an example 
program and its dependencies.

C D

E
F

G

A

groupBy

map

B

union

join

Since G would be derived from B, 
which itself is derived from a 
groupBy and a shuffle on A, you 
could imagine that we will have 
already co-partitioned and 
cached B in memory following 
the call to groupBy.

cached in memory

Part of this join is thus a 
narrow transformation.



q?B+? i`�Mb7Q`K�iBQMb ?�p2 r?B+? FBM/ Q7 /2T2M/2M+v\

h`�Mb7Q`K�iBQMb rBi? M�``Qr
/2T2M/2M+B2b,
map

mapValues

flatMap

filter

mapPartitions

mapPartitionsWithIndex

h`�Mb7Q`K�iBQMb rBi? rB/2
/2T2M/2M+B2b,
UKB;?i +�mb2 � b?m|2V
cogroup

groupWith

join

leftOuterJoin

rightOuterJoin

groupByKey

reduceByKey

combineByKey

distinct

intersection

repartition

coalesce



>Qr +�M A }M/ Qmi\

dependencies K2i?Q/ QM _..bX
dependencies `2im`Mb � b2[m2M+2 Q7 Dependency Q#D2+ib- r?B+? �`2 �+im�HHv
i?2 /2T2M/2M+B2b mb2/ #v aT�`FǶb b+?2/mH2` iQ FMQr ?Qr i?Bb _..
/2T2M/b QM Qi?2` _..bX
h?2 bQ`ib Q7 /2T2M/2M+v Q#D2+ib i?2 dependencies K2i?Q/ K�v `2im`M
BM+Hm/2,

L�``Qr /2T2M/2M+v Q#D2+ib,
� OneToOneDependency

� PruneDependency

� RangeDependency

qB/2 /2T2M/2M+v Q#D2+ib,
� ShuffleDependency



>Qr +�M A }M/ Qmi\

dependencies K2i?Q/ QM _..bX
dependencies `2im`Mb � b2[m2M+2 Q7 Dependency Q#D2+ib- r?B+? �`2 �+im�HHv
i?2 /2T2M/2M+B2b mb2/ #v aT�`FǶb b+?2/mH2` iQ FMQr ?Qr i?Bb _..
/2T2M/b QM Qi?2` _..bX

val wordsRdd = sc.parallelize(largeList)

val pairs = wordsRdd.map(c => (c, 1))

.groupByKey()

.dependencies

// pairs: Seq[org.apache.spark.Dependency[_]] =

// List(org.apache.spark.ShuffleDependency@4294a23d)



>Qr +�M A }M/ Qmi\

toDebugString K2i?Q/ QM _..bX
toDebugString T`BMib Qmi � pBbm�HBx�iBQM Q7 i?2 _..Ƕb HBM2�;2- �M/ Qi?2`
BM7Q`K�iBQM T2`iBM2Mi iQ b+?2/mHBM;X 6Q` 2t�KTH2- BM/2Mi�iBQMb BM i?2 QmiTmi
b2T�`�i2 ;`QmTb Q7 M�``Qr i`�Mb7Q`K�iBQMb i?�i K�v #2 TBT2HBM2/ iQ;2i?2` rBi?
rB/2 i`�Mb7Q`K�iBQMb i?�i `2[mB`2 b?m|2bX h?2b2 ;`QmTBM;b �`2 +�HH2/ bi�;2bX

val wordsRdd = sc.parallelize(largeList)
val pairs = wordsRdd.map(c => (c, 1))

.groupByKey()

.toDebugString
//pairs: String =
//(8) ShuffledRDD[219] at groupByKey at <console>:38 []
// +-(8) MapPartitionsRDD[218] at map at <console>:37 []
// | ParallelCollectionRDD[217] at parallelize at <console>:36 []
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� _..b �`2 BKKmi�#H2X
� q2 mb2 ?B;?2`@Q`/2` 7mM+iBQMb HBF2 map- flatMap- filter iQ /Q

7mM+iBQM�H i`�Mb7Q`K�iBQMb QM i?Bb BKKmi�#H2 /�i�X
� � 7mM+iBQM 7Q` +QKTmiBM; i?2 /�i�b2i #�b2/ QM Bib T�`2Mi _..b �HbQ

Bb T�`i Q7 �M _..Ƕb `2T`2b2Mi�iBQMX

�HQM; rBi? F22TBM; i`�+F Q7 /2T2M/2M+v BM7Q`K�iBQM #2ir22M
T�`iBiBQMb �b r2HH- i?Bb �HHQrb mb iQ,

Recover from failures by recomputing lost partitions from lineage graphs.
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