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1.MARRESRESR—3—EBENEF
1.1.mapEF

18E: mapRXJRDDHIIE N TTREPFUT —MEERIREKE—HHIRDD, {HAERDDHHAITT
EFHRDDHEERNE— 1 TR S Z XL,

pEtER
>

/**
* Return a new RDD by applying a function to all elements of this RDD.
*/
def map[U: ClassTag](f: T => U): RDD[U] = withScope {
val cleanF = sc.clean(f)
new MapPartitionsRDDI[U, T](this, (context, pid, iter) => iter.map(cleanF))

}
5
>

scala> val a = sc.parallelize(1 to 10,2)

a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[0] at parallelize at <console>:24
>

scala> val b = amap(_* 2)

b: org.apache.spark.rdd.RDD[Int] = MapPartitionsRDD[1] at map at <console>:25
>

scala> a.collect

resO: Array[Int] = Array(1, 2, 3,4,5,6,7,8,9, 10)

>

scala> b.collect

res1: Array[Int] = Array(2, 4, 6, 8, 10, 12, 14, 16, 18, 20)

1.2.flatMap&EF

IhRE: ERDODHHBNTRBE REIEIRAFMAITR, FREERIRDDIBNMNESTRITESH A
NES, EmMapPartitionsRDD,

MR
>

/**
* Return a new RDD by first applying a function to all elements of this * RDD, and then flatte
ing the results.
*/
def flatMap[U: ClassTag](f: T => TraversableOnce[U]): RDD[U] = withScope {
val cleanF = sc.clean(f)
new MapPartitionsRDDI[U, T](this, (context, pid, iter) => iter.flatMap(cleanF))

}

5
>
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scala> val a = sc.parallelize(1 to 5)

a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[2] at parallelize at <console>:24
>

scala> val b = a.flatMap(x => 1 to x)

b: org.apache.spark.rdd.RDD[Int] = MapPartitionsRDD[3] at flatMap at <console>:25

>

scala> b.collect

res2: Array[Int] = Array(1,1,2,1,2,3,1,2,3,4,1,2,3,4,5)

1.3.mapPartitions&F

IhgE: mapPartitionsEmapfid—1ZF, maplUM\RERNFATFRDDFENITE, MmapPartitio
SHII AR ELEMATE N DX, mapPartitionsSRERAN D KANERES, FEREPEIDIX N7 XEER
IEREENEAN D KEYTTE=HITIRIE.

NN
>

/**

* Return a new RDD by applying a function to each partition of this RDD. * * "preservesPartiti
ning" indicates whether the input function preserves the partitioner, which

* should be “false™ unless this is a pair RDD and the input function doesn't modify the keys.
*/def mapPartitions[U: ClassTag](

f: Iterator[T] => Iterator[U],

preservesPartitioning: Boolean = false): RDD[U] = withScope {

val cleanedF = sc.clean(f)

new MapPartitionsRDD(

this,

(context: TaskContext, index: Int, iter: Iterator[T]) => cleanedF(iter),

preservesPartitioning)

}
5
>

scala> val a = sc.parallelize(1 to 6, 3)
a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[6] at parallelize at <console>:24
>
scala> def doubleFunc(iter: Iterator[Int]) : Iterator[(Int,Int)] = {
var res = List[(Int,Int)]()
while (iter.hasNext)
|
| val cur = iter.next;
res ..:= (cur,cur*?)
}

res.iterator

}

doubleFunc: (iter: Iterator[Int])Iterator[(Int, Int)]

>

scala> val result = a.mapPartitions(doubleFunc)

result: org.apache.spark.rdd.RDD[(Int, Int)] = MapPartitionsRDD[7] at mapPartitions at <conso
e>:27

>

scala> printIn(result.collect().mkString)

(2,4)(1,2)(4,8)(3,6)(6,12)(5,10)
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1.4.mapPartitionsWithIndex&F

IRE: REFRRmapPartitions, RIRETHNSE, F—TSHEADKHNERS|, FNSEN
NERE, BIEAN KR FRIREL.

MR
>

/**
* Return a new RDD by applying a function to each partition of this RDD, while tracking the i
dex * of the original partition. * * “preservesPartitioning" indicates whether the input function
reserves the partitioner, which
* should be “false™ unless this is a pair RDD and the input function doesn't modify the keys.
*
/
def mapPartitionsWithIndex[U: ClassTag](
f: (Int, Iterator[T]) => Iterator[U],
preservesPartitioning: Boolean = false): RDD[U] = withScope {
val cleanedF = sc.clean(f)
new MapPartitionsRDD(
this,
(context: TaskContext, index: Int, iter: Iterator[T]) => cleanedF(index, iter),
preservesPartitioning)

}
a1
>

scala> val a = sc.parallelize(1 to 9, 3)
a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[4] at parallelize at <console>:24
>
scala> def mapPartindexFunc(i1:Int,iter: Iterator[Int]):Iterator[(Int,Int)]={
| val result = List[(Int, Int)]()
| vari=0
| while(iter.hasNext){
| i += iter.next()
|}
I
I

result.:(i1, i).iterator
}
mapPartindexFunc: (i1: Int, iter: Iterator[Int])Iterator[(Int, Int)]

>

scala> val b = a.mapPartitionsWithindex(mapPartIndexFunc)

b: org.apache.spark.rdd.RDDI[(Int, Int)] = MapPartitionsRDD[5] at mapPartitionsWithindex at <
onsole>:27

>

scala> b.foreach(printin())

(0,6)

(1,15)

(2,24)

1.5.glom&F

IheE: BE MO XANTERAR— M EE, P XEARE.
iR -

>

BSiERE: spark BEFER - Transformation EFNA


https://ld246.com/article/1543743581730

/-k*
* Return an RDD created by coalescing all elements within each partition into an array.
*/
def glom(): RDD[Array[T]] = withScope {
new MapPartitionsRDD[Array[T], TI(this, (context, pid, iter) => Iterator(iter.toArray))
}

5
>

scala> val a = sc.parallelize(1 to 9, 3)

a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[2] at parallelize at <console>:24
>

scala> a.collect

res2: Array[Int] = Array(1, 2, 3,4,5,6,7,8,9)

>

scala> val b = a.glom

b: org.apache.spark.rdd.RDD[Array[Int]] = MapPartitionsRDD[3] at glom at <console>:25
>

scala> b.collect

res3: Array[Array[Int]] = Array(Array(1, 2, 3), Array(4, 5, 6), Array(7, 8, 9))

1.6.randomSplitH+F
IJgE: tRiEweight (]XEfH) 55— 1"RDDX73 2% 1"RDD NEMSKDERRITHRRESHI LKk

1 EETENEE— S Hweight AR SRR,
2.%:H/E|\g§§ﬁseed%m&%§&, VERrandomiFhT, MR RMEHATFITFARR, SRR
=rERE[Y.

NELER
>

/**
* Randomly splits this RDD with the provided weights. * * @param weights weights for splits,
will be normalized if they don't sum to 1
* @param seed random seed
** @return split RDDs in an array
*/def randomSplit(
weights: Array[Double],
seed: Long = Utils.random.nextLong): Array[RDDIT]] = {
require(weights.forall(_ >= 0),

s"Weights must be nonnegative, but got ${weights.mkString("[", ",", "1")}")

require(weights.sum > 0,

s"Sum of weights must be positive, but got ${weights.mkString("[", ",", "1")}")
>

withScope {

val sum = weights.sum
val normalizedCumWeights = weights.map(_/ sum).scanLeft(0.0d)(_ + )
normalizedCumWeights.sliding(2).map { x =>
randomSampleWithRange(x(0), x(1), seed)
}.toArray
}
}

5
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>

scala> val a = sc.parallelize(1 to 9)

a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[26] at parallelize at <console>:24

>

scala> val b= a.randomSplit(Array(0.2,0.3,0.5))

b: Array[org.apache.spark.rdd.RDD[Int]] = Array(MapPartitionsRDD[27] at randomSplit at <co
sole>:25, MapPartitionsRDD[28] at randomSplit at <console>:25, MapPartitionsRDD[29] at ra
domSplit at <console>:25)

>
scala> b.size
res20: Int = 3
>

scala> b(0).collect

res21: Array[Int] = Array(2, 3, 8)
>

scala> b(1).collect

res22: Array[Int] = Array(1, 5, 9)
>

scala> b(2).collect

res23: Array[Int] = Array(4, 6, 7)

>

> FEEUHAEARNMFEEMERVZER

scala> val c= a.randomSplit(Array(0.2,0.8), 2)

c: Array[org.apache.spark.rdd.RDD[Int]] = Array(MapPartitionsRDD[30] at randomSplit at <co
sole>:25, MapPartitionsRDD[31] at randomSplit at <console>:25)
>

scala> c(0).collect

res25: Array[Int] = Array(2, 3, 7)

>

scala> c(1).collect

res26: Array[Int] = Array(1, 4, 5, 6, 8, 9)

>

scala> val d= a.randomSplit(Array(0.2,0.8), 2)

d: Array[org.apache.spark.rdd.RDDI[Int]] = Array(MapPartitionsRDD[32] at randomSplit at <co
sole>:25, MapPartitionsRDD[33] at randomSplit at <console>:25)
>

scala> d(0).collect

res27: Array[Int] = Array(2, 3, 7)

>

scala> d(1).collect

res28: Array[Int] = Array(1, 4, 5, 6, 8, 9)

>

scala> val e= a.randomSplit(Array(0.2,0.8), 3)

e: Array[org.apache.spark.rdd.RDD[Int]] = Array(MapPartitionsRDD[34] at randomSplit at <co
sole>:25, MapPartitionsRDD[35] at randomSplit at <console>:25)
>

scala> e(0).collect

res29: Array[Int] = Array(1, 5, 9)

>

scala> e(1).collect

res30: Array[Int] = Array(2, 3,4, 6, 7, 8)

2BASXSMES REXN—XBNEF
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2.1.uniong§F

Inge: KMNEFIHE, HEAEE, FTERIUEFMA RDD TRAVZUESREMER.
JRRD

>

/**

* Return the union of this RDD and another one. Any identical elements will appear multiple
* times (use ".distinct()’ to eliminate them).
*/
def union(other: RDD[T]): RDDI[T] = withScope {
sc.union(this, other)

}
5
>

scala> val a = sc.parallelize(1 to 5)

a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[36] at parallelize at <console>:24
>

scala> val b = sc.parallelize(3 to 8)

b: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[37] at parallelize at <console>:24
>

scala> val ¢ = a.union(b)

c¢: org.apache.spark.rdd.RDD[Int] = UnionRDD[38] at union at <console>:27

>

scala> c.collect

res31: Array[Int] = Array(1, 2, 3,4, 5, 3,4,5,6,7, 8)

2.2.cartesian8+

DoRE: W W NRDD W RIFT B T Rt T H FRABIF. BF/F, N B0 XL IR ECartesia
RDD,

NN
>

/**
* Return the Cartesian product of this RDD and another one, that is, the RDD of all pairs of
* elements (a, b) where a is in ‘this" and b is in "other'.
*/
def cartesian[U: ClassTag](other: RDD[U]): RDD[(T, U)] = withScope {
new CartesianRDD(sc, this, other)

}
5
>

scala> val rdd2 = sc.parallelize(5 to 9,1)
rdd2: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[37] at parallelize at <console>:2

>
scala> val rdd3 = rdd1.cartesian(rdd?2)

rdd3: org.apache.spark.rdd.RDD[(Int, Int)] = CartesianRDD[38] at cartesian at <console>:27
>

scala> rdd3.collect
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res15: Array[(Int, Int)] = Array((1,5), (1,6), (1,7), (1,8), (1,9), (2,5), (2,6), (2,7), (2,8), (2,9), (3,5), (3,6)
(3.7), (3,8), (3,9)

3HBRAPEENES XSS RBNEF

3.1.groupBy&HF

IJJZE‘E: BB REEMARMNAY Key, HIERIEEIA Key-Value 1830, Z/E¥ Key fBRIITTERS
—4H,

MR
>

/**
* Return an RDD of grouped items. Each group consists of a key and a sequence of elements
* mapping to that key. The ordering of elements within each group is not guaranteed, and
* may even differ each time the resulting RDD is evaluated.
* @note This operation may be very expensive. If you are grouping in order to perform an
* aggregation (such as a sum or average) over each key, using "PairRDDFunctions.aggregate
yKey
* or "PairRDDFunctions.reduceByKey" will provide much better performance.
*/
def groupBy[K](f: T => K)(implicit kt: ClassTag[K]): RDD[(K, Iterable[T])] = withScope {
groupBy[K](f, defaultPartitioner(this))
}

5
>

scala> val rdd1 = sc.parallelize(1 to 9, 3)
rdd1: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[39] at parallelize at <console>:2

>

scala> val rdd2 = rdd1.groupBy(x => {if (x % 2 == 0) "even" else "odd" })

rdd2: org.apache.spark.rdd.RDD[(String, Iterable[Int])] = ShuffledRDD[41] at groupBy at <con
ole>:25

>

scala> rdd2.collect

res17: Array[(String, Iterable[Int])] = Array((even,CompactBuffer(2, 4, 6, 8)), (odd,CompactBuffe
(1,3,57,9)

3.2.coalesceE—+F

IRE: ZEREATIHRODHATES X, Bl Tshuffle,

TINRDRERL, FilRit Tshuffle, AT RDDFAIFRDDZ BIEEHKHE, tban: 100073 X4
FNREMI 0K, XEFASKEshuffle,

2B REEIEART, LLARAIAIRSKELR100, ABIRERL1000, WA FEIEshuffleigEmfitrue
17 R79anRiR Epifalse,

F&BHTshufflelRE, AT 5 RDDFIFRDDZ AR A=K XA H AL NMRDDAIS K.

VR
>
/**
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* Return a new RDD that is reduced into ‘numPartitions’ partitions.
* This results in a narrow dependency, e.g. if you go from 1000 partitions
* to 100 partitions, there will not be a shuffle, instead each of the 100
* new partitions will claim 10 of the current partitions. If a larger number
* of partitions is requested, it will stay at the current number of partitions.
*
* However, if you're doing a drastic coalesce, e.g. to numPartitions = 1,
* this may result in your computation taking place on fewer nodes than
* you like (e.g. one node in the case of numPartitions = 1). To avoid this,
* you can pass shuffle = true. This will add a shuffle step, but means the
* current upstream partitions will be executed in parallel (per whatever
* the current partitioning is).
* @note With shuffle = true, you can actually coalesce to a larger number
* of partitions. This is useful if you have a small number of partitions,
* say 100, potentially with a few partitions being abnormally large. Calling
* coalesce(1000, shuffle = true) will result in 1000 partitions with the
* data distributed using a hash partitioner. The optional partition coalescer
* passed in must be serializable.
*
/
def coalesce(numPartitions: Int, shuffle: Boolean = false,
partitionCoalescer: Option[PartitionCoalescer] = Option.empty)
(implicit ord: Ordering[T] = null)
: RDD[T] = withScope {
require(numPartitions > 0, s"Number of partitions ($numPartitions) must be positive.")
if (shuffle) {
/** Distributes elements evenly across output partitions, starting from a random partition. */
val distributePartition = (index: Int, items: Iterator[T]) => {
var position = new Random(hashing.byteswap32(index)).nextInt(hnumPartitions)
items.map {t =>
// Note that the hash code of the key will just be the key itself. The HashPartitioner
// will mod it with the number of total partitions. position = position + 1
(position, t)
}
} : Iterator[(Int, T)]
>
// include a shuffle step so that our upstream tasks are still distributed
new CoalescedRDD(
new ShuffledRDD[Int, T, T](
mapPartitionsWithindexInternal(distributePartition, isOrderSensitive = true),
new HashPartitioner(numPartitions)),
numPartitions,
partitionCoalescer).values
} else {
new CoalescedRDD(this, numPartitions, partitionCoalescer)
}
}

5l
>
scala> val a = sc.parallelize(1 to 9, 3)

a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[8] at parallelize at <console>:24
>
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scala> a.partitions.size

res11:Int =3

>

scala> val b = a.coalesce(1)

b: org.apache.spark.rdd.RDD[Int] = CoalescedRDD[9] at coalesce at <console>:25
>

scala> b.partitions.size

res12: Int =1

>

scala> val ¢ = a.coalesce(4)

c: org.apache.spark.rdd.RDD[Int] = CoalescedRDD[10] at coalesce at <console>:25
>

scala> c.partitions.size

res13:Int =3

>

scala> val d = a.coalesce(4, true)

d: org.apache.spark.rdd.RDD[Int] = MapPartitionsRDD[14] at coalesce at <console>:25
>

scala> d.partitions.size

res14: Int =4

3.3.repartitionFF

THRE: repartition/5iEE L2 T coalesceTi%, shuffleiZ & truefIIE .
PELER

>

/**

* Return a new RDD that has exactly numPartitions partitions. * * Can increase or decrease th
level of parallelism in this RDD. Internally, this uses * a shuffle to redistribute data. * * If you a
e decreasing the number of partitions in this RDD, consider using "coalesce’,
* which can avoid performing a shuffle. * * TODO Fix the Shuffle+Repartition data loss issue
escribed in SPARK-23207.
*
/
def repartition(numPartitions: Int)(implicit ord: Ordering[T] = null): RDD[T] = withScope {
coalesce(numPartitions, shuffle = true)

}
a1
>

scala> val a = sc.parallelize(1 to 9, 3)

a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDDI[15] at parallelize at <console>:24
>

scala> val b = a.repartition(1)

b: org.apache.spark.rdd.RDD[Int] = MapPartitionsRDD[19] at repartition at <console>:25
>

scala> b.partitions.size

res15:Int =1

>

scala> val c = a.repartition(4)

c¢: org.apache.spark.rdd.RDD[Int] = MapPartitionsRDD[23] at repartition at <console>:25
>

scala> c.partitions.size

res16: Int =4

[RG5S spark EFERE - Transformation EFNE


https://ld246.com/article/1543743581730

4P RABA D KFERNEF
4.1 filter8F

DgE: filter EXJRDDPRIEANITREPFUT — MEERIRECKTIET=E—#HIRDD, {HT/RRDDH
TTREHRDDFEHERBE— I THES I,

DR
/**
* Return a new RDD containing only the elements that satisfy a predicate.
*/
def filter(f: T => Boolean): RDDI[T] = withScope {
val cleanF = sc.clean(f)
new MapPartitionsRDDIT, T](
this,
(context, pid, iter) => iter.filter(cleanF),
preservesPartitioning = true)

}
5
>

scala> val rdd1 = sc.parallelize(1 to 9, 3)
rdd1: org.apache.spark.rdd.RDDJ[Int] = ParallelCollectionRDD[42] at parallelize at <console>:2

>

scala> val rdd2 = rdd1.filter(_ % 2 == 0)

rdd2: org.apache.spark.rdd.RDDI[Int] = MapPartitionsRDD[43] at filter at <console>:25
>

scala> rdd2.collect

res18: Array[Int] = Array(2, 4, 6, 8)

4.2 distinctiFF

Ihge: distinctiGRDDARRYTTERIFITREERF.

JEEN

>

/**

* Return a new RDD containing the distinct elements in this RDD.
*/

def distinct(): RDD[T] = withScope {
distinct(partitions.length)
}

5

>

scala> c.collect

res31: Array[Int] = Array(1, 2, 3,4,5,3,4,5,6,7, 8)
>

scala> val d = c.distinct()
d: org.apache.spark.rdd.RDD[Int] = MapPartitionsRDD[41] at distinct at <console>:25
>

scala> d.collect
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res32: Array[Int] = Array(8, 1, 2, 3,4, 5,6, 7)

4.3.intersection&—F
Thag: K RDDRIANEE,
pEER

>

/**
* Return the intersection of this RDD and another one. The output will not contain any duplic
te
* elements, even if the input RDDs did.
* @note This method performs a shuffle internally.
*/
def intersection(other: RDD[T]): RDD[T] = withScope {
this.map(v => (v, null)).cogroup(other.map(v => (v, null)))
filter { case (, (leftGroup, rightGroup)) => leftGroup.nonEmpty &8& rightGroup.nonEmpty }
keys
}

5
>

scala> val a = sc.parallelize(1 to 5)

a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[42] at parallelize at <console>:24
>

scala> val b = sc.parallelize(3 to 8)

b: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[43] at parallelize at <console>:24
>

scala> val ¢ = a.intersection(b)

c: org.apache.spark.rdd.RDD[Int] = MapPartitionsRDD[49] at intersection at <console>:27
>

scala> c.collect

res33: Array[Int] = Array(4, 5, 3)

4.4.subtract&—F
Iheg: KW/ RDDHYZEEE,
TERD

>

/**

* Return an RDD with the elements from "this™ that are not in "other".
* * Uses ‘this’ partitioner/partition size, because even if ‘other’ is huge, the resulting
* RDD will be <= us.
*/
def subtract(other: RDD[T]): RDD[T] = withScope {
subtract(other, partitioner.getOrElse(new HashPartitioner(partitions.length)))

}
5
>

scala> val a = sc.parallelize(1 to 5)
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a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[42] at parallelize at <console>:24
>

scala> val b = sc.parallelize(3 to 8)

b: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[43] at parallelize at <console>:24
>

scala> val d = a.subtract(b)

d: org.apache.spark.rdd.RDD[Int] = MapPartitionsRDD[53] at subtract at <console>:27

>

scala> d.collect

res34: Array[Int] = Array(1, 2)

4.5.sampleFF

TRE: ¥ RDD XPMESRRITRHI TR, REFTETRIIFE. BRYLIRERSHAMIEIRTHE
Bt BEMF, HEMRERESI.

NELER
>

/**
* Return a sampled subset of this RDD.
*
* @param withReplacement can elements be sampled multiple times (replaced when sample
out)
* @param fraction expected size of the sample as a fraction of this RDD's size
* without replacement: probability that each element is chosen; fraction must be [0, 1]
* with replacement: expected number of times each element is chosen; fraction must be gre
ter
* than or equal to 0 * @param seed seed for the random number generator
*
* @note This is NOT guaranteed to provide exactly the fraction of the count
* of the given [[RDD]].
*/
def sample(
withReplacement: Boolean,
fraction: Double,
seed: Long = Utils.random.nextLong): RDD[T] = {
require(fraction >= 0,
s"Fraction must be nonnegative, but got ${fraction}")
>
withScope {
require(fraction >= 0.0, "Negative fraction value: " + fraction)
if (withReplacement) {
new PartitionwiseSampledRDDIT, T](this, new PoissonSampler[T](fraction), true, seed)
} else {
new PartitionwiseSampledRDDIT, T](this, new BernoulliSampler[T](fraction), true, seed)
}
}
}

5
>

scala> val rdd1 = sc.parallelize(1 to 9, 3)
rdd1: org.apache.spark.rdd.RDDJ[Int] = ParallelCollectionRDD[44] at parallelize at <console>:2
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>
scala> val rdd2 = rdd1.sample(false, 0.3)
rdd2: org.apache.spark.rdd.RDD[Int] = PartitionwiseSampledRDD[45] at sample at <console>:

>
scala> rdd2.collect
res20: Array[Int] = Array(5, 8, 9)

4.6.takeSample&5F

TgE: MsampleEREE— IR, EEAERBENLARSE, MRRRERNIFFENEHITRE, [
IREIZERAEZRDD, MEBSTIIRERIETERTT
Collect () , R[EIFERAIESHERNATELE.

R
>
/**

* Return a fixed-size sampled subset of this RDD in an array
*
* @param withReplacement whether sampling is done with replacement
* @param num size of the returned sample
* @param seed seed for the random number generator
* @return sample of specified size in an array
*
* @note this method should only be used if the resulting array is expected to be small, as
* all the data is loaded into the driver's memory.
*/
def takeSample(
withReplacement: Boolean,
num: Int,
seed: Long = Utils.random.nextLong): Array[T] = withScope {
val numStDev = 10.0
>
require(num >= 0, "Negative number of elements requested")
require(num <= (Int.MaxValue - (numStDev * math.sqrt(Int.MaxValue)).tolnt),
"Cannot support a sample size > Int.MaxValue - " +
s"$numStDev * math.sqrt(Int.MaxValue)")

>
if (num == 0) {
new Array[T](0)
} else {

val initialCount = this.count()

if (initialCount == 0) {

new Array[T](0)

} else {

val rand = new Random(seed)

if ('withReplacement && num > = initialCount) {
Utils.randomizelnPlace(this.collect(), rand)

} else {

val fraction = SamplingUtils.computeFractionForSampleSize(num, initialCount,
withReplacement)

var samples = this.sample(withReplacement, fraction, rand.nextInt()).collect()
>

// If the first sample didn't turn out large enough, keep trying to take samples;
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// this shouldn't happen often because we use a big multiplier for the initial size var numlter
=0

while (samples.length < num) {

logWarning(s"Needed to re-sample due to insufficient sample size. Repeat #$numlters")
samples = this.sample(withReplacement, fraction, rand.nextInt()).collect()

numlters +=1

}

Utils.randomizelnPlace(samples, rand).take(num)

}

Hh

5
>

scala> val rdd1 = sc.parallelize(1 to 9, 3)
rdd1: org.apache.spark.rdd.RDDI[Int] = ParallelCollectionRDD[48] at parallelize at <console>:2

>

scala> val rdd2 = rdd1.takeSample(false, 4)
rdd2: Array[Int] = Array(3, 1, 2, 9)

5.CacheBIf9HF
5.1.persist&HF

IgE: XIRDD HHTERIFERIE, #IREFEMERIE Storagelevel IXMIZEEEIHITHE, L%
FIRNFEEE.

NELER
>

/**
* Set this RDD's storage level to persist its values across operations after the first time
* it is computed. This can only be used to assign a new storage level if the RDD does not
* have a storage level set yet. Local checkpointing is an exception.
*/
def persist(newLevel: StorageLevel): this.type = {
if (isLocallyCheckpointed) {
// This means the user previously called localCheckpoint(), which should have already
// marked this RDD for persisting. Here we should override the old storage level with // one
hat is explicitly requested by the user (after adapting it to use disk). persist(LocalRDDCheckpo
ntData.transformStoragelLevel(newLevel), allowOverride = true)
} else {
persist(newLevel, allowOverride = false)
}
}

BEER:
>

Storagelevel.DISK_ ONLY
Storagelevel.DISK_ ONLY 2
StorageLeve MEMORY_ONLY
StorageLeve MEMORY_ONLY 2
StorageLeve MEMORY_AND DISK
StorageLeve MEMORY_AND DISK 2
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Storagelevel. OFF_ HEAP

5.2.cache&§¥

IJgE: & RDD TEMMEEFZIRNE. HST persist(MEMORY_ONLY) ERETHITORE.
iR -

>

/**

* Persist this RDD with the default storage level CTMEMORY_ONLY").

*/

def cache(): this.type = persist()

—. Key-Value#iiiEZBiliTransformationiFF
1LEASESHESX—X—XERNEF

1.1.mapValues&F

Inge: 1ZERE T IEkey-valuefYValue, JRRDDARIKey{RIFAZE, SiRIValue—iEHpFTHIRD
hRgTE. A, ZRERERTF TR key-valueXdgIRDD,

PR
>
/**

* Pass each value in the key-value pair RDD through a map function without changing the ke
S
* this also retains the original RDD's partitioning.
*/
def mapValues[U](f: V => U): RDDI[(K, U)] = self.withScope {
val cleanF = self.context.clean(f)
new MapPartitionsRDDI[(K, U), (K, V)](self,
(context, pid, iter) => iter.map { case (k, v) => (k, cleanF(v)) },
preservesPartitioning = true)

}
5
>

scala> val rdd1 = sc.parallelize(List(("A", 1), ("B", 2), ("C", 3), ("D", 4)), 2)

rdd1: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[6] at parallelize at <con
ole>:24

>

scala> val rdd2 = rdd1.mapValues(10 + )

rdd2: org.apache.spark.rdd.RDD[(String, Int)] = MapPartitionsRDD[7] at mapValues at <conso
e>:25

>

scala> rdd2.collect

res4: Array[(String, Int)] = Array((A,11), (B,12), (C,13), (D,14))

1.2.flatMapValues&F
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ThRE: flatMapValuesZ{lFmapValues, FREMIFEFflatMapValuesiFIFicEAKVIIHIRDDHVa
E’Jeo %4-?5?5’9%Iue?ﬁi@)\@l?ﬁlﬁ%ﬁﬁﬂ—%ﬁﬂﬂ’ﬂﬁ, RIEXLEE SERDDHHIKeyERE—ZF
JKVXT,

pEtER
>
/**

* Pass each value in the key-value pair RDD through a flatMap function without changing the

* keys; this also retains the original RDD's partitioning.
*/
def flatMapValues[U](f: V => TraversableOnce[U]): RDD[(K, U)] = self.withScope {
val cleanF = self.context.clean(f)
new MapPartitionsRDDI[(K, U), (K, V)](self,
(context, pid, iter) => iter.flatMap { case (k, v) =>
cleanF(v).map(x => (k, x))
3
preservesPartitioning = true)

}
5
>

scala> val rdd1 = sc.parallelize(List(("A", 1), ("B", 2), ("C", 3), ("D", 4)), 2)

rdd1: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[8] at parallelize at <con
ole>:24

>

scala> val rdd2 = rdd1.flatMapValues(1 to )

rdd2: org.apache.spark.rdd.RDD[(String, Int)] = MapPartitionsRDDI[9] at flatMapValues at <co
sole>:25

>

scala> rdd2.collect

res5: Array[(String, Int)] = Array((A,1), (B,1), (B,2), (C,1), (C,2), (C,3), (D,1), (D,2), (D,3), (D,4))

1.3.sortByKey&H -+

E: R TIIKey-ValueliztAORD DIHTHER,
iR -

>

/**

* Return a new RDD by applying a function to each partition of this RDD, while tracking the i
dex

* of the original partition.

*

* “preservesPartitioning” indicates whether the input function preserves the partitioner, which
* should be “false™ unless this is a pair RDD and the input function doesn't modify the keys.
*/
def mapPartitionsWithIndex[U: ClassTag](

f: (Int, Iterator[T]) => Iterator[U],

preservesPartitioning: Boolean = false): RDD[U] = withScope {

val cleanedF = sc.clean(f)

new MapPartitionsRDD(

this,

(context: TaskContext, index: Int, iter: Iterator[T]) => cleanedF(index, iter),
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preservesPartitioning)

}
5
>

scala> val rdd1 = sc.parallelize(List(("A", 1), ("B", 3), ("C", 2)))
rdd1: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDDI5] at parallelize at <con
ole>:24
>
scala> val rdd2 = sc.parallelize(List(("B", 2), ("D", 1), ("E", 2)))
rdd2: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[6] at parallelize at <con
ole>:24
>
scala> val rdd3 = rdd1 union rdd2
rdd3: org.apache.spark.rdd.RDD[(String, Int)] = UnionRDD[7] at union at <console>:27
A

>

scala> val rdd5 = rdd3.sortByKey(true)

rdd5: org.apache.spark.rdd.RDD[(String, Int)] = ShuffledRDD[11] at sortByKey at <console>:25
>

scala> rdd5.collect

res3: Array[(String, Int)] = Array((A,1), (B,3), (B,2), (C,2), (D,1), (E,2))

1.4.sortBy&EF

Ihge: sortBykeylIFZRIR, BILUEERkeyEEvalueifFr.,
JEVER

>

/**
* Return this RDD sorted by the given key function.
*/
def sortBy[K](
f: (M) =>K,
ascending: Boolean = true,
numpPartitions: Int = this.partitions.length)
(implicit ord: Ordering[K], ctag: ClassTag[K]): RDD[T] = withScope {
this.keyBy[K](f)
.sortByKey(ascending, numPartitions)
.values

}
5
>

scala> val rdd1 = sc.parallelize(Array(("a",1),("b",2),("c",3),("a",4),("d",5),("b",6),("e",7),("c",8),("d"
))))

rdd1: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[12] at parallelize at <co
sole>:24

>

scala> val rdd2 = rdd1.reduceByKey( + )

rdd2: org.apache.spark.rdd.RDD[(String, Int)] = ShuffledRDD[13] at reduceByKey at <console>
25

>

scala> val rdd3 = rdd2.sortBy( . 2 false)
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rdd3: org.apache.spark.rdd.RDD[(String, Int)] = MapPartitionsRDD[18] at sortBy at <console>:
5

>
scala> rdd3.collect
res4: Array[(String, Int)] = Array((d,14), (c,11), (b,8), (e,7), (a,5))

1.5.zipEF

TgE: zipERE R TIEM 1N IFkey-valueRIRDD, BITLA—RIMAIXZR ESE Ikey-valeRIRDD, FR
DR XHFEERR, 7 XPRITEIMHEERS.

NN
>

/**
* Return a new RDD by applying a function to each partition of this RDD, while tracking the i
dex
* of the original partition.
*
* “preservesPartitioning” indicates whether the input function preserves the partitioner, which
* should be “false™ unless this is a pair RDD and the input function doesn't modify the keys.
*/
def mapPartitionsWithIndex[U: ClassTag](
f: (Int, Iterator[T]) => Iterator[U],
preservesPartitioning: Boolean = false): RDD[U] = withScope {
val cleanedF = sc.clean(f)
new MapPartitionsRDD(
this,
(context: TaskContext, index: Int, iter: Iterator[T]) => cleanedF(index, iter),
preservesPartitioning)

}
5
S

scala> val a = sc.makeRDD(List(1,2,3))
a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[19] at makeRDD at <console>:24

>
scala> val b = sc.makeRDD(List("a","b","c"))
b: org.apache.spark.rdd.RDD[String] = ParallelCollectionRDD[20] at makeRDD at <console>:2

>

scala> val ¢ = a.zip(b)

c: org.apache.spark.rdd.RDD[(Int, String)] = ZippedPartitionsRDD2[21] at zip at <console>:27
>

scala> c.collect
res5: Array[(Int, String)] = Array((1,a), (2,b), (3,c))

1.6.zipPartitions&F

IhRE: zipPartitionsEK#E 5 RDDiZBpartitionBE R AFHIRDD, ZEHEEHESHIRDDES
BRSO XE, ENTENRANTEHERIEEK.

MR
>
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/**
* Return a new RDD by applying a function to each partition of this RDD, while tracking the i
dex
* of the original partition.
*
* “preservesPartitioning” indicates whether the input function preserves the partitioner, which
* should be ‘false™ unless this is a pair RDD and the input function doesn't modify the keys.
*/
def mapPartitionsWithindex[U: ClassTag](
f: (Int, Iterator[T]) => Iterator[U],
preservesPartitioning: Boolean = false): RDD[U] = withScope {
val cleanedF = sc.clean(f)
new MapPartitionsRDD(
this,
(context: TaskContext, index: Int, iter: Iterator[T]) => cleanedF(index, iter),
preservesPartitioning)

}
5
>

scala> val a = sc.parallelize(1 to 9, 3)

a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[4] at parallelize at <console>:24
>

scala> def mapPartindexFunc(i1:Int,iter: Iterator[Int]):Iterator[(Int,Int)]={

val result = List[(Int, Int)]()

vari=0

while(iter.hasNext){

| i += iter.next()

result.:(i1, i).iterator

mapPartindexFunc: (i1: Int, iter: Iterator[Int])Iterator[(Int, Int)]

>

scala> val b = a.mapPartitionsWithindex(mapPartIndexFunc)

b: org.apache.spark.rdd.RDD[(Int, Int)] = MapPartitionsRDD[5] at mapPartitionsWithindex at <
onsole>:27

>

scala> b.foreach(printin())

(0,6)

(1,15)

(2,24)

1.7.zipWithiIndex&F

Ihge: 1ZEREUGRDDARITTEFIXNTEERDDFMID (R5|15) BERHE/EX.
JRES

>

/**

* Zips this RDD with its element indices. The ordering is first based on the partition index

* and then the ordering of items within each partition. So the first item in the first

* partition gets index 0, and the last item in the last partition receives the largest index.

** This is similar to Scala's zipWithIndex but it uses Long instead of Int as the index type.

* This method needs to trigger a spark job when this RDD contains more than one partitions.
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** @note Some RDDs, such as those returned by groupBy(), do not guarantee order of
* elements in a partition. The index assigned to each element is therefore not guaranteed,
* and may even change if the RDD is reevaluated. If a fixed ordering is required to guarantee
* the same index assignments, you should sort the RDD with sortByKey() or save it to a file.
*
/
def zipWithIndex(): RDDI[(T, Long)] = withScope {
new ZippedWithindexRDD(this)
}

5
>

scala> val a = sc.parallelize(1 to 5,2)

a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[24] at parallelize at <console>:24
>

scala> val b = a.zipWith

zipWithindex zipWithUniqueld

>

scala> val b = a.zipWithIndex()

b: org.apache.spark.rdd.RDD[(Int, Long)] = ZippedWithIndexRDD[25] at zipWithIndex at <con
ole>:25

>

scala> b.collect

res6: Array[(Int, Long)] = Array((1,0), (2,1), (3,2), (4,3), (5,4))

1.8.zipWithUniqueld&F

Thge: ZREUGRDDHTTRI—ME—IDESHHE/EXS, ZE—IDEMXEENT:
BN RPE—NTRE—IDER: ZoXESIS,;
B XPENDTEAE—IDERN: EI— 1 T=AIE—IDE) + (XRDDERIZXED;

MR
>

/**

* Zips this RDD with generated unique Long ids. Items in the kth partition will get ids k, n+k,
* 2*n+k, ..., where n is the number of partitions. So there may exist gaps, but this method

* won't trigger a spark job, which is different from [[org.apache.spark.rdd.RDD#zipWithIndex]

.*
* @note Some RDDs, such as those returned by groupBy(), do not guarantee order of
* elements in a partition. The unique ID assigned to each element is therefore not guaranteed

* and may even change if the RDD is reevaluated. If a fixed ordering is required to guarantee
* the same index assignments, you should sort the RDD with sortByKey() or save it to a file.
*/
def zipWithUniqueld(): RDD[(T, Long)] = withScope {

val n = this.partitions.length.toLong

this.mapPartitionsWithindex { case (k, iter) =>

Utils.getlteratorZipWithindex(iter, OL).map { case (item, i) =>
(item, i *n + k)
}
1}

5
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>
scala> val a = sc.parallelize(1 to 5,2)
a: org.apache.spark.rdd.RDD[Int] = ParallelCollectionRDD[0] at parallelize at <console>:24
>
scala> val b = a.zipWithUniqueld()
b: org.apache.spark.rdd.RDDI[(Int, Long)] = MapPartitionsRDD[1] at zipWithUniqueld at <cons
le>:25
>
scala> b.collect
collect collectAsMap collectAsync
>
scala> b.collect
resO: Array[(Int, Long)] = Array((1,0), (2,2), (3,1), (4,3), (5,5))
>
/IR XEN2
//%—Aﬁg\lj%— TTEIDA0, BF_ADXFE—NTEIDAT
/B PP EXBEBZNTERIDAO+2=2, F— ﬁj\E%_ NMTERIDA2+2=4"
//%:/l\ﬁj\IX%:/l\T_ﬁﬁlDﬁT +2=3, %Z/Pﬁj\IX%E/FT_G%lD%%Z:S‘

2 JEEARDDEL A1 RDDREHNEF

2.1.combineByKey&F

I)Jfé*&u REUATFERDDIK, VIEE# A RDD(K,C] X EBRIVEEFNCEE AT BRI LAARE. 1ZREE
™

F—NBEH: BE—MIRE, BAREGERVIRE.

BTN comblnbegs‘AlEﬁo

%_/\7"%;55( reduceinRai1Z1E,

R
>
/**

* Generic function to combine the elements for each key using a custom set of aggregation
* functions. This method is here for backward compatibility. It does not provide combiner
* classtag information to the shuffle.
* @see ‘combineByKeyWithClassTag
*
/
def combineByKey[C](
createCombiner: V => C,
mergeValue: (C, V) => C,
mergeCombiners: (C, C) => C,
partitioner: Partitioner,
mapSideCombine: Boolean = true,
serializer: Serializer = null): RDD[(K, C)] = self.withScope {
combineByKeyWithClassTag(createCombiner, mergeValue, mergeCombiners,
partitioner, mapSideCombine, serializer)(null)

------------------ SE5AR:

createCombiner: BE2RKEN, ATIHGVEEEEHACKEE, MASEIIRDDIK V]HRIV EHAC
mergeValue: SFHERE, B—PCEEAI—IVREESHA—ICERE, WASHACY), Bt
C

R4 spark EFERE - Transformation E¥%/ 43


https://ld246.com/article/1543743581730

mergeCombiners: D XEHEEGRRE, ATRHRNCEEREGHE—ICEE, MASEI(CO)
i RC

numPartitions: Z55RRDD X%, BRUAFSREEHSXEL

partitioner: 53X EIA\JgHashPartitioner

mapSideCombine: EEFZEEMapimiiTcombine®E, 5Ll FMapReducedrfJcombine, 2k
Atrue

5
>

scala> val rdd1 = sc.parallelize(List(1,2,2,3,3,3,3,4,4,4,4,4), 2)
rdd1: org.apache.spark.rdd.RDDJ[Int] = ParallelCollectionRDD[10] at parallelize at <console>:2

>

scala> val rdd2 = rdd1.map((_, 1))

rdd2: org.apache.spark.rdd.RDD[(Int, Int)] = MapPartitionsRDD[11] at map at <console>:25

>

scala> val rdd3 = rdd2.combineByKey(- , (x:Int, y:Int) => x + y,(x:Int, y:Int) => x + y)

rdd3: org.apache.spark.rdd.RDD[(Int, Int)] = ShuffledRDD[12] at combineByKey at <console>:
5

>

scala> rdd2.collect

res6: Array[(Int, Int)] = Array((1,1), (2,1), (2,1), 3,1), 3,1), (3, 1), (3,1), (4,1), (4,1), (4,1), (41), (41))
>

scala> rdd3.collect

res7: Array[(Int, Int)] = Array((4,3), (2,0), (1,-1), (3,0))

>

LA, (1,1), 2,1), 2,1, 3.1, 3.1), 31) #HkIoEE— partition, (3,1), (4,1), (4,1), (4.1),
4.1), 41 HRISEEZ). FEBUN TR E:

(1, 1): AFRE1, FFUEERGRSERT, B2A®EEA, -1)

2, 1): BFE2Y, F— 1 ER, FNAZE, Eittcombine/F4(2, 0)

(3, 1): partition1hFG3, SRR AN, combine/5A(3, 1), partition2fF 14, Elttcombin
BFAB, -1). EFERcombinelld, "B YIRIEIE, ELLERAEM, ERAG, 0)

4,1): IEEL, &RAAE, 3)

2.2.reduceByKeyEF

INgE: reduceByKeymi@XI 7t AKVIIRIRDDFKeyBREIRITTRAValuei#tiTreduce, HEith, Keyid
BN TTERERreduce I—ME, AESRRDDFHIKey B —HHIKVIT,

VR
>
/**

* Merge the values for each key using an associative and commutative reduce function. This
ill
* also perform the merging locally on each mapper before sending results to a reducer, simil

rly
* to a "combiner” in MapReduce. Output will be hash-partitioned with the existing partitioner

* parallelism level.

*/

def reduceByKey(func: (V, V) => V): RDD[(K, V)] = self.withScope {
reduceByKey(defaultPartitioner(self), func)

}
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5
>

scala> val rdd1 = sc.parallelize(List(("A", 1), ("B", 3), ("C", 2)))

rdd1: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[5] at parallelize at <con
ole>:24

>

scala> val rdd2 = sc.parallelize(List(("B", 2), ("D", 1), ("E", 2)))

rdd2: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[6] at parallelize at <con
ole>:24

>

scala> val rdd3 = rdd1 union rdd2

rdd3: org.apache.spark.rdd.RDD[(String, Int)] = UnionRDD[7] at union at <console>:27

>

scala> val rdd4 = rdd3.reduceByKey( + )

rdd4: org.apache.spark.rdd.RDD[(String, Int)] = ShuffledRDD[8] at reduceByKey at <console>:
5

>

scala> rdd4.collect

res2: Array[(String, Int)] = Array((A,1), (B,5), (C,2), (D,1), (E,2))

2.3.partitionByHF

IHEE: 1ZREURIEpartitionertRE4E R FTAIShuffleRDD, ERRDDEFHHKX.
iR -

>

/**

* Return a copy of the RDD partitioned using the specified partitioner.
*/

def partitionBy(partitioner: Partitioner): RDD[(K, V)] = self.withScope {
if (keyClass.isArray && partitioner.isinstanceOf[HashPartitioner]) {
throw new SparkException("HashPartitioner cannot partition array keys.")

if (self.partitioner == Some(partitioner)) {
self
} else {
new ShuffledRDDIK, V, V](self, partitioner)
}

}

5
>

scala> val rdd1 = sc.parallelize(List(("A", 1), ("B", 2), ("C", 3), ("D", 4)), 2)

rdd1: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[2] at parallelize at <con
ole>:24

>

scala> val rdd2 = rdd1.glom()

rdd2: org.apache.spark.rdd.RDD[Array[(String, Int)]] = MapPartitionsRDDI[3] at glom at <conso
e>:25

>

scala> rdd2.collect

res1: Array[Array[(String, Int)]] = Array(Array((A,1), (B,2)), Array((C,3), (D,4)))

>

scala> val rdd3 = rdd1.partitionBy(new org.apache.spark.HashPartitioner(2))
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rdd3: org.apache.spark.rdd.RDD[(String, Int)] = ShuffledRDD[4] at partitionBy at <console>:25
>

scala> rdd3.partitions.size

res2: Int =2

>

scala> val rdd4 = rdd3.glom

rdd4: org.apache.spark.rdd.RDD[Array[(String, Int)]] = MapPartitionsRDD[5] at glom at <conso
e>:25

>

scala> rdd4.collect

res3: Array[Array[(String, Int)]] = Array(Array((B,2), (D,4)), Array((A,1), (C,3)))

2.4.groupByKeyH+

IngE: iRiEkeyEHITHE, groupByKey()SiEHEEAS HE—Tfkey-valueZSEify,
NELER

>

/**

* Group the values for each key in the RDD into a single sequence. Hash-partitions the
* resulting RDD with the existing partitioner/parallelism level. The ordering of elements
* within each group is not guaranteed, and may even differ each time the resulting RDD is *
valuated.
*
* @note This operation may be very expensive. If you are grouping in order to perform an
* aggregation (such as a sum or average) over each key, using "PairRDDFunctions.aggregate
yKey"
* or "PairRDDFunctions.reduceByKey" will provide much better performance.
*/
def groupByKey(): RDD[(K, Iterable[V])] = self.withScope {
groupByKey(defaultPartitioner(self))

5
>

scala> val a = sc.makeRDD(Array(("A",1),("B",2),("C",1),("A",3)))

a: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[3] at makeRDD at <consol
>:24

>

scala> val b = a.groupByKey()

b: org.apache.spark.rdd.RDD[(String, Iterable[Int])] = ShuffledRDDI[4] at groupByKey at <conso
e>:25

>

scala> b.collect

res1: Array[(String, Iterable[Int])] = Array((A,CompactBuffer(1, 3)), (B,CompactBuffer(2)), (C,Co
pactBuffer(1)))

2.5.foldByKeyEF

IORE: % REATRODIK VIIRIEKIG VIS, SHAE, HpiSHizeroValueRmIoiRIERETER
fszeroValueN 3TV, HTHIMRILV, FISIRET R AN A THIMRIERIV.

pEtER
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o
* Return a new RDD by applying a function to each partition of this RDD, while tracking the i
dex * of the original partition. * * “preservesPartitioning” indicates whether the input function
reserves the partitioner, which
* should be ‘false” unless this is a pair RDD and the input function doesn't modify the keys.
*
/
def mapPartitionsWithindex[U: ClassTag](
f: (Int, Iterator[T]) => Iterator[U],
preservesPartitioning: Boolean = false): RDD[U] = withScope {
val cleanedF = sc.clean(f)
new MapPartitionsRDD(
this,
(context: TaskContext, index: Int, iter: Iterator[T]) => cleanedF(indey, iter),
preservesPartitioning)

}
5
>

scala> val rdd1 = sc.parallelize(List(("A", 1), ("B", 2), ("C", 3), ("A", 4)), 2)

rdd1: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[13] at parallelize at <co
sole>:24

>

scala> val rdd2 = rdd1.foldByKey(10)(_ + )

rdd2: org.apache.spark.rdd.RDD[(String, Int)] = ShuffledRDD[14] at foldByKey at <console>:25
>

scala> rdd2.collect

res8: Array[(String, Int)] = Array((B,12), (A,25), (C,13))

>

//Brdd1hE N key I RIFOVIITRIN, iERzeroValue=10FE5HIAMLV, BETRES +1B(E, ELaN(
A" 1), ("A"4), FehszeroValueRIFEFEANVBE: ("A"1+10), ("A"4+10), BI: ("A"11), ("A",14)
BEIRETEREN TRV, RIS1SEI(A11+14),80(A.25)

2.6.reduceByKeylocally&§F

DRE: % EEUSRDDIK VI & MK MY VIERIERITRERIZE, EEERMEGIZEI— T Map[K V]+
mAZRDDIK,V].

R
>
/**

* Merge the values for each key using an associative and commutative reduce function, but r
turn
* the results immediately to the master as a Map. This will also perform the merging locally o

* each mapper before sending results to a reducer, similarly to a "combiner" in MapReduce.
*/
def reduceByKeyLocally(func: (V, V) => V): Map[K, V] = self.withScope {
val cleanedF = self.sparkContext.clean(func)
>
if (keyClass.isArray) {
throw new SparkException("reduceByKeyLocally() does not support array keys")

}

>
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val reducePartition = (iter: Iterator[(K, V)]) => {
val map = new JHashMaplK, V]
iter.foreach { pair =>
val old = map.get(pair._1)
map.put(pair._1, if (old == null) pair. 2 else cleanedF(old, pair._2))
}

Iterator(map)
} : Iterator[JHashMap[K, V1]
>
val mergeMaps = (m1: JHashMapIK, V], m2: JHashMapIK, V]) => {
m2.asScala.foreach { pair =>
val old = m1.get(pair._1)
m1.put(pair._1, if (old == null) pair. 2 else cleanedF(old, pair._2))
}
m1
} : JHashMaplK, V]
>
self.mapPartitions(reducePartition).reduce(mergeMaps).asScala

}
a1
>

scala> val rdd1 = sc.parallelize(List(("A", 1), ("B", 2), ("C", 3), ("A", 4)))

rdd1: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[15] at parallelize at <co
sole>:24

>

scala> val rdd2 = rdd1.reduceByKeyLocally((x,y) => x *y)

rdd2: scala.collection.Map[String,Int] = Map(A -> 4, B -> 2, C -> 3)

2.7.cogroupHF

IheE: ZREBTHEZ M RODFHE— M keyXdMEIARAIvalue BEZEI—IE, IREI—MERRDD,
BT \\tH, THEENE— M key, XINZ/ARDDHITERvalue,

pEtER
>
/**

* For each key k in “this™ or ‘other1" or ‘other2’ or ‘other3’,
* return a resulting RDD that contains a tuple with the list of values
* for that key in “this’, ‘other1’, ‘other2" and “other3".
*/
def cogroup[W1, W2, W3](other1: RDD[(K, W1)],
other2: RDD[(K, W2)],
other3: RDDI[(K, W3)],
partitioner: Partitioner)
: RDDI[(K, (Iterable[V], Iterable[W1], Iterable[W2], Iterable[W3]))] = self.withScope {
if (partitioner.isinstanceOf[HashPartitioner] && keyClass.isArray) {
throw new SparkException("HashPartitioner cannot partition array keys.")
}
val cg = new CoGroupedRDDIK](Seq(self, other1, other2, other3), partitioner)
cg.mapValues { case Array(vs, w1s, w2s, w3s) =>
(vs.asInstanceOf[lterable[V]],
w1s.asInstanceOf[lterable[W1]],
w2s.aslnstanceOf[lterable[W2]],
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w3s.aslnstanceOf[lterable[W3]])

}
}

5
>

scala> val rdd1 = sc.parallelize(List(("A", 1), ("B", 2), ("C", 3), ("D", 4)))

rdd1: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[17] at parallelize at <co
sole>:24

>

scala> val rdd2 = sc.parallelize(List(("A", 5), ("B", 6), ("E", 7), ("F", 8)))

rdd2: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[18] at parallelize at <co
sole>:24

>

scala> val rdd3 = rdd1.cogroup(rdd2)

rdd3: org.apache.spark.rdd.RDD[(String, (Iterable[Int], Iterable[Int]))] = MapPartitionsRDD[20]

t cogroup at <console>:27

>

scala> rdd3.collect

res10: Array[(String, (Iterable[Int], Iterable[Int]))] = Array((D,(CompactBuffer(4),CompactBuffer(
), (A,(CompactBuffer(1),CompactBuffer(5))), (E,(CompactBuffer(),CompactBuffer(7))), (B,(Comp
ctBuffer(2),CompactBuffer(6))), (F,(CompactBuffer(),CompactBuffer(8))), (C,(CompactBuffer(3),

ompactBuffer())))

2.8.subtractByKeyEF

Ihge: 2l TFsubtract, f3E RDD =25 other RDD =AY EREIAYITE.
PR

>

/**

* Return an RDD with the pairs from "this’ whose keys are not in "other.

* * Uses ‘this™ partitioner/partition size, because even if ‘other’ is huge, the resulting

* RDD will be less than or equal to us.

*/

def subtractByKey[W: ClassTag](other: RDD[(K, W)]): RDD[(K, V)] = self.withScope {
subtractByKey(other, self.partitioner.getOrElse(new HashPartitioner(self.partitions.length)))

}

a1
>

scala> val a = scmakeRDD(Array(("A","1"),("B","2"),("C","3")))

a: org.apache.spark.rdd.RDD[(String, String)] = ParallelCollectionRDD[0] at makeRDD at <con
ole>:24

>

scala> val b = sc.makeRDD(Array(("B","4"),("C","5"),("D","6")))

b: org.apache.spark.rdd.RDD[(String, String)] = ParallelCollectionRDD[1] at makeRDD at <con
ole>:24

>

scala> val ¢ = a.subtractByKey(b)

c: org.apache.spark.rdd.RDD[(String, String)] = SubtractedRDD[2] at subtractByKey at <consol
>:27

>

scala> c.collect
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resO: Array[(String, String)] = Array((A,1))
#H#3 EREREINEF

3.1.joinEF

TIRE: MM NFEEIERERT RDD #1T cogroupREUE(F, 1$1HE key FISIEREBIEI—MHKX, £
group BMEZJETZRATFT RDD XJ& i key TRITTERIITEH R/RIRAVE(F, REIRVERBRETF, XN k
y FRRTETTERR— 1S, &/ERE RDD(K, (V, W)

R
>
/**

* Return an RDD containing all pairs of elements with matching keys in "this’ and "other'. Eac

* pair of elements will be returned as a (k, (v1, v2)) tuple, where (k, v1) is in “this" and
* (k, v2) is in "other’. Uses the given Partitioner to partition the output RDD.
*/
def join[W](other: RDD[(K, W)], partitioner: Partitioner): RDD[(K, (V, W))] = self.withScope {
this.cogroup(other, partitioner).flatMapValues( pair =>
for (v <- pair._l.iterator; w <- pair._2.iterator) yield (v, w)
)
}

5
>

scala> val rdd1 = sc.parallelize(List(("A", 1), ("B", 2), ("C", 3), ("D", 4)))

rdd1: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[21] at parallelize at <co
sole>:24

>

scala> val rdd2 = sc.parallelize(List(("A", 5), ("B", 6), ("E", 7), ("F", 8)))

rdd2: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[22] at parallelize at <co
sole>:24

>

scala> val rdd3 = rdd1.join(rdd?2)

rdd3: org.apache.spark.rdd.RDD[(String, (Int, Int))] = MapPartitionsRDD[25] at join at <consol
>:27

>

scala> rdd3.collect

res12: Array[(String, (Int, Int))] = Array((A,(1,5)), (B,(2,6)))

3.2.leftOutJoin&§F

IhRE: leftOuter)oinZElFSQLERYZSNEExleft outer join, REILERIABIEAIRDDAE, XKEAR
IERAZT. REEATHPRDDZEAIKEX,

R
>
/**

* Perform a left outer join of ‘this’ and "other'. For each element (k, v) in 'this’, the

* resulting RDD will either contain all pairs (k, (v, Some(w))) for w in “other’, or the

* pair (k, (v, None)) if no elements in ‘other’ have key k. Uses the given Partitioner to
* partition the output RDD.
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*/
def leftOuterJoin[W](
other: RDDI[(K, W)],
partitioner: Partitioner): RDD[(K, (V, Option[W]))] = self.withScope {
this.cogroup(other, partitioner).flatMapValues { pair =>
if (pair._2.isEmpty) {
pair._1.iterator.map(v => (v, None))
} else {
for (v <- pair._l.iterator; w <- pair._2.iterator) yield (v, Some(w))
}
}
}

5
>

scala> val rdd1 = sc.parallelize(List(("A", 1), ("B", 2), ("C", 3), ("D", 4)))

rdd1: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[26] at parallelize at <co
sole>:24

>

scala> val rdd2 = sc.parallelize(List(("A", 5), ("B", 6), ("E", 7), ("F", 8)))

rdd2: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[27] at parallelize at <co
sole>:24

>

scala> val rdd3 = rdd1.leftOuterJoin(rdd?2)

rdd3: org.apache.spark.rdd.RDD[(String, (Int, Option[Int]))] = MapPartitionsRDD[30] at leftOut
rJoin at <console>:27

>

scala> rdd3.collect

res13: Array[(String, (Int, Option[Int]))] = Array((D,(4,None)), (A,(1,Some(5))), (B,(2,Some(6))), (C
(3,None)))

3.3.rightOutJoini§+¥

IhRE: rightOuter)oinZ¥{LIFSQLEIBE SN EELright outer join, IREIERISEHFHIRDDHE, *
A ERNER A=, REEAFTHARDDZERIKEX,

NN
>

/**

* Perform a right outer join of "this” and “other'. For each element (k, w) in “other’, the
* resulting RDD will either contain all pairs (k, (Some(v), w)) for v in "this’, or the

* pair (k, (None, w)) if no elements in this’ have key k. Uses the given Partitioner to
* partition the output RDD.

*/
def rightOuterJoin[W](other: RDD[(K, W)], partitioner: Partitioner)

: RDDI(K, (Option[V], W))] = self.withScope {

this.cogroup(other, partitioner).flatMapValues { pair =>

if (pair._1.isEmpty) {

pair. 2.iterator.map(w => (None, w))

} else {

for (v <- pair._l.iterator; w <- pair._2.iterator) yield (Some(v), w)

}

}

[RG5S spark EFERE - Transformation EFNE


https://ld246.com/article/1543743581730

5
>

scala> val rdd1 = sc.parallelize(List(("A", 1), ("B", 2), ("C", 3), ("D", 4)))

rdd1: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[31] at parallelize at <co
sole>:24

>

scala> val rdd2 = sc.parallelize(List(("A", 5), ("B", 6), ("E", 7), ("F", 8)))

rdd2: org.apache.spark.rdd.RDD[(String, Int)] = ParallelCollectionRDD[32] at parallelize at <co
sole>:24

>

scala> val rdd3 = rdd1.rightOuterJoin(rdd?2)

rdd3: org.apache.spark.rdd.RDD[(String, (Option[Int], Int))] = MapPartitionsRDD[35] at rightOu
erJoin at <console>:27

>

scala> rdd3.collect

res14: Array[(String, (Option[int], Int))] = Array((A,(Some(1),5)), (E,(None,7)), (B,(Some(2),6)), (F,
None,8)))
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