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" Precise Recovery
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> Gap Recovery
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Random Sampling with a Fixed Reservoir (RSFR)

We have a reservoir of size n.
Input data comes in form of a stream of elements.

1 Add the first n elements of the data stream to the reservoir for initialization.

2 When the kth element arrives, it is placed in the reservoir with a probability of
n/k.

3 If kth element has to be added to the reservoir, an existing element of the

reservoir with equal probability of 1/n will be selected and removed from the
stream, and the kth element of input will replace it.
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Distributed Random Sampling with a Fixed Reservoir (DRSFR)
For Pre-Indexed Data Streams and Apache SparkStreaming
We have a reservoir of size n.

random is a floating point number between 0 and 1, randomly generated on each
occurrence.

Input data comes in form of a stream of pre-indexed elements. Indices are based on the
order of production of data elements.

Input elements are in the form of: “value, index”

foreach batch interval interval, do the following:

1 transform the interval.DStream into another DStream by applying a
map operation to the containing RDD, resulting in a new DStream
containing a RDD with its elements in the form of (value, index),
and name the new DStream as indexedDStream.

2 filter indexedDStream foreach element e in indexedDStream that satisfies the
following predicate, and name the filtered DStream as filteredDStream:

(n/ e.index) > random
3 foreach RDD r in filteredDStream, do the following:
3.1  collect r inside an array named updateSet.

3.2 sort updateSet in ascending order based on indices of elements of r, call
the new array as sortedUpdateSet.

3.3 foreach element el in sortedUpdateSet, do the following:
3.3.1 replacelndex = a random integer between 0 and n-1.

3.3.2 replace the reservoir element with the index of replacelndex with
el.
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DRSFRWithState.scala

import java.util.Random

import org.apache.log4j.{Level, Logger}
import org.apache.spark.SparkConf

import org.apache.spark.streaming.{Seconds, StateSpec, StreamingContext, State}

/**
* Created by sinash on 5/27/16.
*/

object DRSFRWithState {
def main(args: Array[String]) {

if (args.length < 4) {

System.err.println("Usage: <source hostname> <source port> <interval
duration> <reservoir size>")

System.exit (1)
}
val reservoirSize = args(3).toInt
var sampleSet = new Array[Long](reservoirSize)
Logger.getLogger("org").setLevel(Level.OFF) //disable logging
val conf = new SparkConf().setAppName("DRSFR-WithState")
val ssc = new StreamingContext(conf, Seconds(args(2).tolLong))
ssc.checkpoint("_checkstatepoint™)
val stream = ssc.socketTextStream(args(9), args(l).toInt)
val parsedStream = stream.map( elem => ("sharedKey", elem.tolnt))
val initialRDD = ssc.sparkContext.parallelize(List(("sharedKey", 0)))

val mappingFunc = (sharedKey: String, element: Option[Int], globalIndex:
State[Int]) => {

val newGlobalIndex = globallndex.getOption.getOrElse(0) + 1
val output = (element.getOrElse(@), newGlobalIndex)
globalIndex.update(newGlobalIndex)
output

}

val indexedStream =
parsedStream.mapWithState(StateSpec.function(mappingFunc).initialState(initialR
DD))



Lg)L.podLu )l @L{bu.m T e

indexedStream.print()
// to start the processing

ssc.start()

ssc.awaitTermination() // wait for the computation to terminate

RandomNumberGenerator.scala

impo
impo

impo

/%*

*

rt java.io.PrintWriter
rt java.net.ServerSocket

rt scala.util.Random

Created by sinash on 5/12/16.

* Based on example code from "Machine Learning with Spark" book by Nick

Pent
*/

reath, Packt Publishing

object RandomNumberGenerator {

va

r counter =1

def main(args: Array[String]) {

val random = new Random()

if (args.length < 4) {

System.err.println("Usage: <port> <max value> <events per second>
<indexed?: y/n>")

System.exit(1)
}
//create a network producer
val listener = new ServerSocket(args(9).tolnt)
println("listening on 9999")
var sleepTime = 100 //default, 10 events per second
if (args(2).toInt != @) {
sleepTime = 1000 / args(2).tolInt
}
if(args(3).toString.equalsIgnoreCase("y")) {
while (true) {

¥4 amio
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val socket = listener.accept()
counter =1
new Thread() {

override def run = {

println("client connected from: + socket.getInetAddress)

val out = new PrintWriter(socket.getOutputStream(), true)

while (true) {

Thread.sleep(sleepTime)
val num = random.nextInt(args(1l).toInt)

out.print(num + + counter)
counter = counter + 1
out.write("\n")
out.flush()

}

socket.close()

}
}.start()

}
else{
var num = 1
while (true) {
val socket = listener.accept()
new Thread() {
override def run = {

println("client connected from: + socket.getInetAddress)
val out = new PrintWriter(socket.getOutputStream(), true)
while (true) {

Thread.sleep(sleepTime)

num += 1

out.print(num)

out.write("\n")

out.flush()
}

socket.close()
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}
}.start()
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