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By Mohit Kumar



Spark Key-Values:lterator-To-Iterator:Step-1

- Step 1. Map the rows| to pairs of (value, column Index).

“ For example:
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* The output RDD will be: Partition 1:
* (key:0.0 value:0),(key:5.5 value:1), (key:7.7 value:2), (key:5.0 value:3), (key:2.0 value:0),
* (key:5.5 value:1), (key:1.5 value:2), (key:7.0 value:3), (key:4.0 value:0), (key:5.5 value:1)
* Partition 2: o o T
* (key:0.5 value:2), (key:8.0 value:3), (key:1.0 value:0), (key:5.5 value:1), (key:6.7 value:2),
* (key:6.0 value:3), [FE?‘?‘@ value:0), (key:5.5 value:1), (key:0.5 value:2), (key:7.0 value:3)
* @param dataframe dateframe of doubles T —
* @return RDD of pairs (value, column Index)
*/
private JavaPairRDD<Double, Integer> getValueColumnPairs(Dataset<Row> dataframe) {
JavaPairRDD<Double, Integer> value CollIndex
= dataframe.javaRDD().flatMapToPair((PairFlatMapFunction<Row, Double, Integer>) row -> {
List<Double> rowList = (List<Double>) (Object) tolList(row.toSeq());
List<Tuple2<Double, Integer>> list = zipWithIndex(rowList);
/#:#a
* Executed on:Partition(Locally)
*/

return list.iterator();



Spark Key-Values:lterator-To-Iterator:Step-1

public Map<Integer, Itelrable<Double>> findRankStatistics(Dataset<Row> dataframe, List<Long> targetRanks) {
int numOfColumns = dataframe.schema().length();

JavaPairRDD<Double, Integer> sortedValueColumnPairs=getValueColumnPairs(dataframe)
£ .sortByKey ()
.persist(StorageLevel .MEMORY AND DISK());
/¥
* Step-1
* Executed on:Cluster/distributed

*/

sortedValueColumnPairs: Partition 1:

(key:0.0 value:0), (key:0.5 value:2), (key:0.5 value:2),(key:1.0 value:0), (key:1.5 value:2),

(key:2.0 value:0), (key:3.0 value:0), (key:4.0 value:0), (key:5,0 value:l), (key:5.5 value:3)ij?(ﬁf AE@;?LF
(key:5.5 value:1),(key:5.5 value:1l), (key:5.5 value:1l), (key:5.5 value:1)

Partition 2:

(key:6.0 value:3), (key:6.7 value:2), (key:7.0 value:3),(key:7.0 value:3), (key:7.7 value:2) ‘6 A?i;?dg
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Spark Key-Values:lterator-To-Iterator:Step-2

< Step 2. Find the number of elements| for each column in each partition.

“ For Example:Input
“ sortedValueColumnPairs: Partition 1. ,f{i&f43 Vﬁf/gkii&i SEX%

" (key:0.0 value:0), (key:0.5 value:2), (key:0.5 value:2),(key:1.0 value:0),(key:1.5 value:2) r]%ﬁJZf 9%&4}??7
 (key:2.0 value:Q), (key:3.0 value:0), (key:4.0 value:0), (key:5.0 value:3), (key:5.5 value:l), C n W-
_value:1), (Key:5.) :
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* (key:5.5 value:l), (key:5.5 value:l), (K value:l), (key:5.5 value:1l)
 Partition 2: - i fﬁﬁﬁtj&;éoﬁﬁ
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< num0fColumns: 4 Carmrg Véto—rq /O
The output will be: [0, EE)ED), (1, £, 5 A0}

" @param sortedValueColumnPairs— valug, column Index) pairs

* @param num0fColumns the number of columns _
“ @return Array that contains (partition index, number of elements from gjjigg?( (ﬁ){i_@@ﬁq 7 4xﬁbﬂj? N

“ every column on this partition)

*/
private List<Tuple<Integer, List<Long>>> getColumnsFreqPerPartition(JavaPairRDD<Double, Integer> sortedValueColumr
List<Tuple2<Integer, List<Long>>> columsFreqPerPartition

= sortedValueColumnPairs.mapPartitionsWithIndex((partitionIndex, valueColumnPairs) -

Long[] freq = new Long[numdfColumns]; K{ g»*ﬂ CE)(;JLRYYI
AtomicInteger ai=new AtomicInteger(); 'L LE S M

Arrays.fill(freq, O1);

while(TvalueColumnPairs.hasNext())
int collndex = valueColumPairs. next().
freq[collndex] = freq[collndex] + 1; 'ﬁgﬂiél/gﬁ9f ;fz>J?¥éytj;j%E§{ ?ﬁﬂ

ai.incrementAndGet():

} wmﬁu@ el s péwt -

fyma.




Spark Key-Values:lterator-To-Iterator:Step-2

/ * K
* Not Collecting in a collection as that would require huge memory
* The above "StreamSupport.stream" create an stream from iterator
* and we return back another iterator after processing the stream.
* The Trick(Executed on:Partition(Locally)) works because stream is also lazily processed.
*

* 1 valueColumnPairs at a time.

*/
//System.out.println("Element per partition:"+partitionIndex+" :"+ai.get());
List<Long> freglis ist(freq);

L ist<Tuple2<Integer L15t<Lon >>> partitionlList) = Arrays asList(new Tup1e2<>(part1t10nIn ex, fregli
return partitionlList.iterator();

}, true).collect(); JUUI:W
/=+:=+=
* Iterator to Iterator transform. /fm WUE M
* Powerful and streaming but works because sort already done
* during shuffle sort phase.
* Executed on:Partition(Locally(ITOI))
*/
return columsFregPerPartition;




Spark Key-Values:lterator-To-Iterator:Step-3
: j:ggrzc:i Eg;ke:::tzzi’icz:mn determine the index of the elements that are M 02 ?j # %E"‘f @&Wﬂ

o

* For Example: targetRanks: 2,4 6T {m /Qmﬁéqm /de

* partitionColumnsFreq: [(0,[5, 5, 3, 1]), (1,[0, 0, 2, 4])]

* num0fColumns: 4 M UT]O{Q/}L axao o? /(
/ ]

*

* The output will be: ‘
* ranksLocations:[(0,[(0,2), (0,4), (1,2), (1,4), (2,2)]), (1,[(2,1), (3,1), (3,3)])] /fm a4 @,@m

* (partition, [ (columnindx,elementnumberinthatpartition) ]

: o B * Fot ol m@@m 3 Hank2

“ @param partitionColumnsFreq Array of (partition index, columns

* frequencies per this partition) Y, Cﬂ’,l ﬂ\i /5/,(/7.,& @;M

*

* @return Array that contains (partition index, relevantIndexList where //& WIO{Q/)L LJ —;\)
* relevantIndexList(i) = the index of an element on this partition that

* matches one of the target ranks) %Qm,,/i "J‘f TRy 7%\9_ /_LQCzrnCIf

*

:/w /QOJCML&[Q Q/ﬂ_g% (/& mofﬂ(_g

private List<Tuple2<Integer, List<Tuple2<Integer, Long>>>> getRanksLocationsWithinEachPart(List<Long> targetRanks,
List<Tuple2<Integer, List<Long>>> partitionColumnsFreq, int numOfColumns) {

//running sum to track ranks Kﬁmm MW A

long[] runningTotal = new long[num0fColumns];
Diver.

List<Tuple2<Integer, List<Tuple2<Integer, Long>>>> ranksLocations
= partitionColumnsFred
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