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BlinkDB
SQL w/ bounded errors/response times

Hadoop MR

. Supported Release |_’ In Development ‘_i Related External Project

the Berkeley Data Analytics Stack



o AR e BEIE
=~ uml.org.cn

mEMA!

Stream Ad-hoc
Processing Queries

Spark

\ Batch

Processing

One stack to rule them all!



AR e BEIE
uml.arg.cn

What's Spark

 Apache Spark is an open source cluster
computing system that aims to make data

analytics fast — both fast to run and fast to
write
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&Hadoop MR

“Sort” Reduce
phase

map task kil reduce task
spill to disk

buffer in *

e " merge
on disk

partitions

Other maps
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HDFS HDFS HDFS
write read write

e RS . , B

result 1

result 2

result 3
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http://www.cs.berkeley.edu/~matei/papers/2010/eurosys_delay_scheduling.pdf

Spark API

o MEF3FES HIAPI

e Scala(2.10.x)
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e Standalone
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def square(x : Int) : Int = x * X

def squar e(x: Int) : Int = {x x} //T_block N fE—
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var arr = new Array/[Int](8)
var Ist = List(1,2,3) //1stfi2k

k ¥ .‘_ .‘.)».- — -“u.;\_.'f'. \",’.“ by oy ¥
A Tt o P St SR LR 38 Al s ‘

L
—

 AeeList[Int]

o e S LT %
Y o o e = ol LN g
S LS Yo dy' -




Scala—FPRI N EE S

val list = List(1,2,3)
list.foreach(x=>printIn(x))//¥TEPH1,2,3

list.foreach(printin)

list. map(x => x + 2) //List(3,4,5)
list.map(_+2)
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Spark Runtime

o0
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e Resilient Distributed Dataset

* A list of partitions

* A function for computing each split
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sc.parallelize(List(1,2,3,4,5,6,7,8,9,10))
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337 VAYAS
Z

o &

class StoragelLevel private(
private var useDisk_ : Boolean,
private var useMemory_ : Boolean,
private var deserialized_ : Boolean,
private var replication_ : Int =1)

val NONE = new StoragelLevel(false, false, false)

val DISK_ONLY = new StorageLevel(true, false, false)

val DISK_ONLY_2 = new StoragelLevel(true, false, false, 2)
val MEMORY_ONLY = new StoragelLevel(false, true, true)
val MEMORY_ONLY_2 = new StorageLevel(false, true, true,2)
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transformation & action

map(f : T=1U

filter(f : T = Bool)
flatMap(f : T = Seq[U])
sample(fraction : Float)

groupByKey()
reduceByKey(f : (V,V) = V)

Transformations union() :
join() :

cogroup() :

crossProduct() :

mapValues(f : V= W)

sort(c : Comparator[K])

partitionBy(p : Partitioner[K]) :

count()

collect()

Actions reduce(f : (T, T) = T)
lookup(k : K)

save(path : String)

: RDDIT] = RDD|U]
: RDD|[T] = RDDIT]
: RDD|[T] = RDD|U]
: RDDI[T] = RDD|[T] (Deterministic sampling)
: RDDI[(K, V)] = RDD|(K, Seq[V])]
: RDDI(K, V)] = RDDI[(K, V)]
(RDD|T],RDDI[T]) = RDDI[T]
(RDD[(K, V)], RDD[(K, W)]) = RDD[(K, (V, W))]
(RDDI(K, V)], RDD[(K, W)]) = RDDI(K, (Seq[V], Seq[W]))]
(RDDI[T],RDD[U]) = RDDI(T, U)]
: RDDI(K, V)] = RDD[(K, W)] (Preserves partitioning)
: RDD[(K, V)] = RDDI[(K, V)]
RDD[(K, V)] = RDD[(K, V)]

: RDD[T] = Long

: RDDIT] = Seq|[T]

: RDD[T] =T

: RDD[(K, V)] = Seq[V] (On hash/range partitioned RDDs)
:  Outputs RDD to a storage system, e.g., HDFS

23
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Transformation

val nums = sc.parallelize(List(1,2,3,4,5,6,7,8,9))

nums: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDDI[0] at parallelize at <console>:12

val squares = nums.map(x => x*x)
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Action

squares.collect
resO: Array[Int] = Array(1, 4, 9, 16, 25, 36, 49, 64, 81)
even collect

res1: Arr _y[Int] = Array(2, 50 8)
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K-VZEREIFJRDD

val rdd = sc.parallelize(List(("A",1), ("B",2), ("C",3), ("A",4), ("B",5)))

val rbk = rdd.reduceByKey(_+_).collect
Array((A,5), (B,7), (C,3))
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K-VEREHRDD

val player = sc.parallelize(List(("ACMILAN","KAKA"),("ACMILAN","BT"),("GUANGZHOU","ZHENGZHI")))

val team = sc.parallelize(List((“ACMILAN",5),("GUANGZHOU",3)))

player.join(team)
Array((GUANGZHOU,(ZHENGZHI,3)), (ACMILAN,(KAKA,5)), (ACMILAN,(BT,5)))
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H—T

lines = sc.textFile(“‘hdfs://...”)
gnsformation(ﬁi&?ﬂﬁ)
errors = lines filter(_.startsWith(“ERROR”))
zg#mm@&@
errors.persist() '
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Dependency

Narrow Dependencies: ‘Wide Dependencies:

join with inputs

co-partitioned —
join with inputs not

co-partitioned

30
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val logs = sc.textFile(...).filter(_.contains(“spark™)).map(_.split(\t')(1))
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Application

HETFSparkfIFHPIEF, B8 Tdriverfi2 FFIEEE F fHexecutor

Driver Program

1Z2fTmaini& #FF B #rE SparkContextiI 2 F

Cluster Manager

B EIRBUR RSN BR 55 (5140 standalone,Mesos, Yarn )

Worker Node
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