Spark 案例分析

这个案例分析包括5个案例：

文件的读取和过滤

WordCount 统计单词个数

TopK 计算词频

SparkJoin 连接数据

逻辑回归

                                                            ---------maoyaozong

所有的案例都有完整的程序，以及程序的解释，运行结果展示。

Spark 的API

http://spark.incubator.apache.org/docs/latest/api/core/index.html#org.apache.spark.package
文件的读取和过滤

  首先来一个超简单的程序，这个程序读取了一个文件，然后计算文件中包含a字符的行数，和包含b字符的行数

import org.apache.spark.SparkContext

import org.apache.spark.SparkContext._

object SimpleApp {

  def main(args: Array[String]) {

val logFile = "$YOUR_SPARK_HOME/README.md"  //读取文件引号里面是文件名
 val sc = new SparkContext ("local", "Simple App", "SPARK_HOME",

    Seq(System.getenv("SPARK_TEST_JAR"))) //设置spark
    val logData = sc.textFile(logFile, 2).cache()  //读取文件并设置slice为2，并缓存
    val numAs = logData.filter(line => line.contains("a")).count()//计算包含a的行数
   val numBs = logData.filter(line => line.contains("b")).count()//计算包含b的行数
  println("Lines with a: %s, Lines with b: %s".format(numAs, numBs))//打印
  }

}

（1）这个程序初始化话他自己的SparkContext。这里有四个参数，第一个参数“loacal”表示的是spark集群的地址，在这里是本地调度。第二个参数是应用程序的名字，随便命名看懂就行。第三个参数为spark的安装目录。第四个参数为jar包。Saprk会自动分配jar包到各个从节点机器上。

 val sc = new SparkContext ("local", "Simple App", "YOUR_SPARK_HOME",

     List("target/scala-2.10/simple-project_2.10-1.0.jar"))

程序然后读取文件LogFile 然后将其存入缓存。
      val logData = sc.textFile(logFile, 2).cache()  //读取文件并设置slice为2，并缓存
     其中textFile可以通过设置第二个参数来指定slice个数（slice与Hadoop里的split/block概念对应，一个task处理一个slice）。Spark默认将Hadoop上一个block对应为一个slice。

    使用SparkContext中的textFile函数将输入文件转换为一个RDD，该函数采用的是Hadoop中的TextInputFormat解析输入数据。

以下是API信息：

def  textFile(path: String, minSplits: Int = defaultMinSplits): RDD[String]  

Read a text file from HDFS, a local file system (available on all nodes), or any Hadoop-supported file system URI, and return it as an RDD of Strings
计算包含a字符的行数

val numAs = logData.filter(line => line.contains("a")).count()

这里用到了RDD的方法filter，他的作用是把满足条件的数据提取出来。

API：def  filter(f: (T) ⇒ Boolean): RDD[T] 

Return a new RDD containing only the elements that satisfy a predicate.

括号中（line => line.contains(“a”)) 就是表达把line中存在a的行。最后count函数计算个数。

（4）把程序稍微改一下能适应你的机器环境设置后，放到eclipse上运行之后，可以观察到运行结果。（这里的输入数据是一个由5行a , 8行 b 组成的文件）
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1= import org.apache.spark.SparkContext

2 import org.apache.spark.SparkContext.

3= object SimpleApp {

4= def main(args: Array[String]) {

5 val logFile = "/home/maoyaozong/new_* //EB3|SEERLAS

6 val sc = new SparkContext (*local”, "Simple App", System.getenv("SPAR

7 Seq(System.getenv("SPARK TEST JAR"))) //@Zspark

8 val logData = sc.textFile(LogFile, 2).cache() //iFExfisiaEslicesn?,

9 val nunAs = logbata.filter(line => line.contains("a")).count()//it&e

10 val nunBs = logData.filter(Line => line.contains("b")).count()//itFe
|11 println("Lines with a: %s, Lines with b: %s".format(nunAs, nunBs))//:

12 }

13}

Prob ks B console %2

<terminated> SimpleAppS$ (1) [Scala Application] /usr/java/jdk1.7.0/bin/java (Mar 18, 201
14/03/18 22:02:39 INFO TaskSetManager: Serialized task 1.0:0 as 1623 bytes
14/03/18 22:02:39 INFO Executor: Running task ID 2

14/03/18 22:02:39 INFO BlockManager: Found block broadcast 0 locally
14/03/18 22:02:39 INFO BlockManager: Found block rdd 1 6 locally

14/63/18 22:02:39 INFO Executor: Serialized size of result for 2 is 563
14/03/18 22:02:39 INFO Executor: Sending result for 2 directly to driver
14/63/18 22:02:39 INFO Executor: Finished task ID 2

14/03/18 22:02:39 INFO TaskSetManager: Starting task 1.0:1 as TID 3 on exe
14/03/18 :39 INFO TaskSetManager: Serialized task 1.0:1 as 1623 bytes
14/03/18 39 INFO Executor: Running task ID 3

14/03/18 39 INFO BlockManager: Found block broadcast 0 locally
14/03/18 39 INFO TaskSetManager: Finished TID 2 in 16 ms on Llocalhos
14/03/18 39 INFO DAGScheduler: Completed ResultTask(1, ©)

14/03/18 39 INFO BlockManager: Found block rdd 1 1 locally

14/63/18 :39 INFO Executor: Serialized size of result for 3 is 563
14/03/18 :39 INFO Executor: Sending result for 3 directly to driver
14/63/18 :39 INFO Executor: Finished task ID 3

14/03/18 :39 INFO TaskSetManager: Finished TID 3 in 8 ms on localhost
14/03/18 :39 INFO DAGScheduler: Completed ResultTask(1, 1)

14/03/18 39 INFO DAGScheduler: Stage 1 (count at SimpleApp.scala:10)
xt: Job finished: count at SimpleApp.scal
4/03/18 22:02:39 INFO TaskschedulerInpl:

ems T





2、wordcount  统计单词个数 
    Wordcount 是Hadoop最经典的hello world 级程序 。主要功能是统计输入目录中所有单词出现的总次数
importorg.apache.spark._

importSparkContext._

objectWordCount {

  defmain(args:Array[String]) {

    if(args.length !=3){

      println("usage is org.test.WordCount <master> <input> <output>")

      return

    }  //上面这个if 语句判断参数是否满足要求
    valsc=newSparkContext(args(0),"WordCount",

System.getenv("SPARK_HOME"), Seq(System.getenv("SPARK_TEST_JAR"))) 

//配置spark
    valtextFile=sc.textFile(args(1)) //读取参数args(1)的文件
    valresult=textFile.flatMap(line=> line.split("\\s+"))

        .map(word=> (word,1)).reduceByKey(_+_)

//这里执行mapreduce，统计单词个数
    result.saveAsTextFile(args(2)) //把文件保存到参数args(2)路径
  }

}

创建一个SparkContext对象，该对象有四个参数：Spark master位置、应用程序名称，Spark安装目录和jar存放位置。
val sc = new SparkContext(args(0), "WordCount",     

 System.getenv("SPARK_HOME"), Seq(System.getenv("SPARK_TEST_JAR")))

读取输入数据。我们要从HDFS上读取文本数据，可以使用SparkContext中的textFile函数将输入文件转换为一个RDD，该函数采用的是Hadoop中的TextInputFormat解析输入数据。

valtextFile=sc.textFile(args(1))

flatMap函数可以将一条记录转换成多条记录（一对多关系）。在这里是把一行句子分成多个单词，然后向后输出。

map函数将一条记录转换为另一条记录（一对一关系）。在这里是的输入是一个单词（word）,

输出是一个单词对应一个1，（word ,1）。

reduceByKey函数把相同的key值分配到同一个reduce中，并以key为单位分组进行计算。

句子中的 _ 表示的上一阶段的输出（也就是本阶段的输入）。
API：reduceByKey(func, [numTasks])  

When called on a dataset of (K, V) pairs, returns a dataset of (K, V) pairs where the values for each key are aggregated using the given reduce function. Like in groupByKey, the number of reduce tasks is configurable through an optional second argument 

valresult=textFile.flatMap(line=> line.split("\\s+"))

        .map(word=> (word,1)).reduceByKey(_+_)

//这里执行mapreduce，统计单词个数

将产生的RDD数据集保存到HDFS上。可以使用SparkContext中的saveAsTextFile哈数将数据集保存到HDFS目录下，默认采用Hadoop提供的TextOutputFormat，每条记录以“（key,value）”的形式打印输出。

result.saveAsTextFile(args(2)) //把文件保存到参数args(2)路径
假设我们有一个数据文件：

a a b b b

c c c d d d 

s s s s s f

把程序稍微改一下，把result的结果打印出来。

在eclipse下运行结果，（运行方式和上例不太一样，具体看 《spark的eclipse配置》

文档）
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1

2@ import org.apache.spark. []

4= object WordCount {

5- def main(args: Array[string]) {

6 if (args.length 1= 5 ){

7 println(*usage is org.test.WordCount <master> <input> <output>")
8 return

9 ¥

10 val sc = new SparkContext (args (o), "WordCount”,

11 System.getenv("SPARK HOME"), Seq(Systen.getenv(*SPARK TEST JAR")))
12 val textFile = sc.textFile(args(1))

13 val result = textFile.flatMap(line => line.split("\\s+"))

14 .map(word => (word, 1)).reduceByKey(_ + )

15 result.foreach(println)

16 //result.saveAsTextFile(args(2))

17}

18 }

Problems ¥ Tasks B Console

<terminated>WordCounts [Scala Application] /ust/java/jdk1.7.0/bin/java (Mar 19, 2014 11:11:11 AM)
14/63/19 11:11:15 INFO TaskSetManager: Starting task 0.6:0 as TID 1 on executor localhost: localho
14/63/19 11:11:15 INFO TaskSetManager: Serialized task ©.0:0 as 1776 bytes in @ ms

14/63/19 11:11:15 INFO Executor: Running task ID 1

4/93/10 11511515 INFO BlockManager: Found block broadcast 0 locally

By INFO BlockFetcherIteratorsBasicBlockFetcherIterator: Getting 1 non-zero-bytes bl
:11: 19 INFO BlockFetcherIteratorsBasicBlockFetcherIterator: Started © remote gets in 4

:11:14 INFO Executor: Serialized size of result for 1 is 817

:11:14] INFO Executor: Sending result for 1 directly to driver

- mmdl INFO Executor: Finished task ID 1

14/03/19 11:11:15 INFO TaskSetManager: Finished TID 1 in 55 ms on localhost (progress: ©/1)
14/03/19 1:15 INFO DAGScheduler: Completed ResultTask(e, 0)

14/63/19 1:15 INFO DAGScheduler: Stage 6 (foreach at WordCount.scala:15) finished in 9.852 s





3、Topk 计算频率最高的k个词 
TopK程序的任务是对一堆文本进行词频统计，并返回出现频率最高的K个词。词频统计就是用上面的WordCount来计算，然后返回频率前K的单词。

import org.apache.spark._

import SparkContext._

object TopK {

  def main(args: Array[String]) {

    if (args.length != 4 ){

      println("usage is org.test.WordCount <master> <input> <output> <k>")

      return

    } //上面if 语句判断参数是否符合要求，前三个参数和WordCount一样，就是加了个k

    val sc = new SparkContext(args(0), "WordCount",

    System.getenv("SPARK_HOME"), Seq(System.getenv("SPARK_TEST_JAR")))

    //设置Spark

    val textFile = sc.textFile(args(1))// 读取HDFS文件

    val result = textFile.flatMap(line => line.split("\\s+"))

        .map(word => (word, 1)).reduceByKey(_ + _) //统计词频

//根据词频排序

 val sorted = result.map {

      case(key, value) => (value, key); //交换key ,value值

    }.sortByKey(true, 1)

    //获取top K

    val topK = sorted.top(args(3).toInt)

// 打印topK 

    topK.foreach(println)

    //保存排序 <frequency, word> 到 HDFS
    sorted.saveAsTextFile(args(2)) 

  }

}

前面首先处理wordcount ，result的格式是（word ，num）, 然后将这个kv对的值和键交换，并且根据键排序，true的话是按照降序排列。

API：sortByKey ([ ascending ], [ numTasks ])  

When called on a dataset of (K, V) pairs where K implements Ordered, returns a dataset of (K, V) pairs sorted by keys in ascending or descending order, as specified in the boolean  ascending  argument.  

val sorted = result.map {

      case(key, value) => (value, key); //交换key ,value值

    }.sortByKey(true, 1)

返回前K个：args(3) 是输入的k 值

 //获取top K
val topK = sorted.top(args(3).toInt)

打印K 个单词

// 打印topK 

topK.foreach(println)

我们用刚才计算WordCount 的数据运行这个程序，wordcount 的结果是

      (f,1)

      (a,2)

      (s,5)

      (b,3)

      (c,3)

      (d,3)

     设定的k =2 ，观察结果，输出排名最高的两个，但是相同排名的没有全部输出。

[image: image3.png]1= import org.apache.spark.

2 import SparkContext.

3 object Topk {

4= def main(args: Array[string]) {

5 if (args.length 1= 4 ){

6 println(*usage is org.test.WordCount <master> <input> <output> <k>")
7 return

8 } //1EIf BOANSHEZHAER, M=TSHMWordCount—#, HEMT Mk
9

10 val sc = new SparkContext (args (o), "WordCount”,

11 System.getenv("SPARK HOME"), Seq(Systen.getenv("SPARK TEST JAR")))
12 //:&&Spark

13 val textFile = sc.textFile(args(1))// iZBHDFSYfF

14 val result = textFile.flatMap(line => line.split("\\s+"))

15 .map(word => (word, 1)).reduceByKey(_ + ) //&Hidin

16

17 //REFAHF
18 val sorted = result.map {

19 case(key, value) = (value, key); //Zikkey ,valuefd
20 }.sortByKey(true, 1)
21

ms ¥ Tasks B Console %

<terminated> TopK$ [Scala Application] /usr/java/jdk1.7.0/bin/java (Mar 19, 2014 12:16:25 PM)
14/03/19 12 INFO BlockFetcherIteratorsBasicBlockFetcherIterator: Started @ remote
14/03/19 12 INFO Executor: Serialized size of result for 2 is 1412
14/03/19 12 INFO Executor: Sending result for 2 directly to driver
14/03/19 12 INFO Executor: Finished task 1D 2
14/03/19 12 INFO TaskSetManager: Finished TID 2 in 28 ms on localhost (progress: 0
14/03/19 12: INFO DAGScheduler: Completed ResultTask(e, ©)

5 INFO DAGScheduler: Stage 0 (top at TopK.scala:23) finished in 0.028 s
INFO TaskSchedulerImpl: Remove TaskSet 0.0 from pool
INFO SparkContext: Job finished: top at TopK.scala:23, took 2.28265750

14/03/19
14/63/19 12:
(5,5)
(3,d)
2 INFO SparkContext: Starting job: saveAsTextFile at TopK.scala:29

INFO MapOutputTrackerMaster: Size of output statuses for shuffle 1 is
INFO MapOutputTrackerMaster: Size of output statuses for shuffle @ is
INFO DAGScheduler: Got job 1 (saveAsTextFile at TopK.scala:29) with 1

—
14/03/19
14/03/19





4、SparkJoin 连接 
在推荐领域有一个著名的开放测试集是movielens，该测试集包含三个文件，分别是ratings.dat、sers.dat、movies.dat。本例给出的SparkJoin实例则通过连接ratings.dat和movies.dat两个文件得到平均得分超过4.0的电影列表

import org.apache.spark._

import SparkContext._ 

object SparkJoin {

  def main(args: Array[String]) {

    if (args.length != 4 ){

      println("usage is org.test.WordCount <master> <rating> <movie> <output>")

      return

    }//判断参数是否正确

    val sc = new SparkContext(args(0), "WordCount",

    System.getenv("SPARK_HOME"), Seq(System.getenv("SPARK_TEST_JAR")))

    //设置spark

// 从HDFS中读取文件 args(1) ，这里是rating

val textFile = sc.textFile(args(1))

// 把rating中的每行数据用：：分开，提取第二个字段（电影号），第三个字段（评分）
val rating = textFile.map(line => {

        val fileds = line.split("::")

        (fileds(1).toInt, fileds(2).toDouble)

       })

   //这个把所有相同的电影放到一起，然后计算平均的评分 （ID，score）    
    val movieScores = rating

       .groupByKey()

       .map(data => {

         val avg = data._2.sum / data._2.size

         (data._1, avg)

       })

     // 读取movies.dat 文件
     val movies = sc.textFile(args(2))

//读取文件的每一行获取每个电影的编号和电影名，keyBy把数据弄成（ID，（ID,M））格式

     val movieskey = movies.map(line => {

       val fileds = line.split("::")

        (fileds(0).toInt, fileds(1))

     }).keyBy(tup => tup._1)

     // 先把数据弄成(ID ,(ID,score))格式 然后与（ID,(ID ,M)）做一个join,生成格式为(ID,((ID,score),(ID,M)))的数据，然后过滤出score大于4.0的数据，然后保存为（ID，score,M）格式

     val result = movieScores

       .keyBy(tup => tup._1)

       .join(movieskey)

       .filter(f => f._2._1._2 > 4.0)

       .map(f => (f._1, f._2._1._2, f._2._2._2))

    result.saveAsTextFile(args(3)) 

  }

}

程序首先读取rating 文件，rating的数据格式是

1::1193::5::978300760

1::661::3::978302109

1::914::3::978301968

1::3408::4::978300275

1::2355::5::978824291

1::1197::3::978302268

1::1287::5::978302039

1::2804::5::978300719

1::594::4::978302268

1::919::4::978301368

    程序获取第二个字段和第三个字段，其中第二个字段表示电影ID，第三个字段表示对电影的评分。这时候变量rating 的格式为（ID , score）

// 从HDFS中读取文件 args(1) ，这里是rating

val textFile = sc.textFile(args(1))

// 把rating中的每行数据用：：分开，提取第二个字段（电影号），第三个字段（评分）
val rating = textFile.map(line => {

        val fileds = line.split("::")

        (fileds(1).toInt, fileds(2).toDouble)

       })

（2）然后根据key值把rating 分组，相同的放到一起，这里把相同ID，也就是相同的电影放在一起，然后计算平均分，其中data._2，表示data的第二个属性这里就是score。然后保存为（ID，avg_score）的格式

API：groupByKey([numTasks])  

When called on a dataset of (K, V) pairs, returns a dataset of (K, Seq[V]) pairs. 

Note: By default, this uses only 8 parallel tasks to do the grouping. You can pass an optional numTasks argument to set a different number of tasks.  

/这个把所有相同的电影放到一起，然后计算平均的评分 （ID，score）    
    val movieScores = rating

       .groupByKey()

       .map(data => {

         val avg = data._2.sum / data._2.size

         (data._1, avg)

       })

  （3）然后读取movies 文件，movies 的数据格式是

1::Toy Story (1995)::Animation|Children's|Comedy

2::Jumanji (1995)::Adventure|Children's|Fantasy

3::Grumpier Old Men (1995)::Comedy|Romance

4::Waiting to Exhale (1995)::Comedy|Drama

5::Father of the Bride Part II (1995)::Comedy

6::Heat (1995)::Action|Crime|Thriller

7::Sabrina (1995)::Comedy|Romance

8::Tom and Huck (1995)::Adventure|Children's

9::Sudden Death (1995)::Action

10::GoldenEye (1995)::Action|Adventure|Thriller

   程序获取第1个字段和第2个字段，其中第一个字段表示电影ID，第二个字段表示电影名。keyBy 的作用是设置 key , 这里把输入（ID， movies），弄成了（ID，（ID,movies））

 // 读取movies.dat 文件
     val movies = sc.textFile(args(2))

//读取文件的每一行获取每个电影的编号和电影名，keyBy把数据弄成（ID，（ID,M））格式

     val movieskey = movies.map(line => {

       val fileds = line.split("::")

        (fileds(0).toInt, fileds(1))

     }).keyBy(tup => tup._1)

movieScores 的格式是（ID， avg_score），再次执行keyBy 弄成（ID，（ID，avg_score））格式，然后和movieskey（ID，（ID，movies））做一个Join 。数据被弄成了

（ID ， （ （ID ， avg_score ） ， （ID ， movies ） ） ） 格式。之后对avg_sclre 的数据进行一次过滤，最后设置Map的输出。

API:join(otherDataset, [numTasks])  

When called on datasets of type (K, V) and (K, W), returns a dataset of (K, (V, W)) pairs with all pairs of elements for each key.  

 // 先把数据弄成(ID ,(ID,score))格式 然后与（ID,(ID ,M)）做一个join,生成格式为(ID,((ID,score),(ID,M)))的数据，然后过滤出score大于4.0的数据，然后保存为（ID，score,M）格式

     val result = movieScores

       .keyBy(tup => tup._1)

       .join(movieskey)

       .filter(f => f._2._1._2 > 4.0)

       .map(f => (f._1, f._2._1._2, f._2._2._2))

稍微修改一下程序，把result打印出来，运行结果如下：
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1= import org.apache.spark._

2 import SparkContext.

3= object SparkJoin {

4= def main(args: Array[string]) {

5 if (args.length t= 1 ){

6 println(“usage is org.test.WordCount <master> <rating> <movie <output>")
7 return

8 YIAESHESER

9

10 val sc = new SparkContext(args(©), "WordCount”,

11 System.getenv("SPARK HOME"), Seq(System.getenv("SPARK TEST JAR")))

12 //&&spark
13 // MHDFSHiERIX#F args(l) , XEZErating
14 val textFile = sc.textFile(args(1))
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<terminated> SparkJoin$ [Scala Application] /usr/java/jdk1.7.0/bin/java (Mar 19, 2014 1:07:35 PM)

14/03/19 13:08:58 INFO BlockFetcherIteratorsBasicBlockFetcherIterator: Started 0 remote gets in |
14/63/19 13:08:58 INFO BlockFetcherIteratorsBasicBlockFetcherIterator: Getting 1 non-zero-bytes bl
14/63/19 13:08:58 INFO BlockFetcherTteratorsBasicBlockFetcherIterator: Started O remote gets in €
(1664,4.2,Nénette et Boni (1996))

(2726,4.1692307692307695,Killing, The (1956))

(1234,4.320305052430887, 5ting, The (1973))

(3338, 4.444444444444445, For ALl Mankind (1989))

(246,4.18854748603352, Hoop Dreans (1994))

(1952,4.113122171945701, Midnight Cowboy (1969))

(306,4.227544910179641, Three Colors: Red (1994))

(2858,4.3173862310385065, American Beauty (1999))

(1641,4.037974683544304, Secrets & Lies (1996))

(3007,4.013559322033898, American Movie (1999))

(3683,4.218152866242038,Blood Simple (1984))

(912,4.412822049131217, Casablanca (1942))

(922,4.491489361702127, Sunset Blvd. (a.k.a. Sunset Boulevard) (1950))
(1131,4.324674074074674, Jean de Florette (1986))

(1172,4.287804878048781, Cinena Paradiso (1988))

(2132,4.074074074074074,Who' s Afraid of Virginia Woolf? (1966))

(1111,4.095744680851664, Microcosmos (Microcosmos: Le peuple de 1'herbe) (1996))

(3359, 4.0807692307692305, Breaking Avay (1979))

(1446, 4.052910052910053,Kolya (1996))





逻辑回归

   逻辑回归就是根据梯度下降的方法来计算特征权值w，由于要用到多轮的迭代，在hadoop反复执行mapreduce 所需要的代价太大了， 在spark 中可以把中间数据缓存在内存当中，这样每次调用的时候不需要从磁盘中读取，而是直接从内存中读取，减少了时间开销，适合迭代循环的应用。 

import java.util.Random

import scala.math.exp

import org.apache.spark.util.Vector

import org.apache.spark._

object SparkLR { 

  val N = 10000  // 数据点数

  val D = 10   // 维度

  val R = 0.7  // Scaling factor

  val ITERATIONS = 5  // 迭代次数

  val rand = new Random(42)

  case class DataPoint(x: Vector, y: Double)//类型声明，这样应该就可以自定义类型格式了吧

  def generateData = { //用来产生数据
def generatePoint(i: Int) = { // 产生N个数据点

      val y = if(i % 2 == 0) -1 else 1 //y 为了姓，能被2整除为-1，否则为1

      val x = Vector(D, _ => rand.nextGaussian + y * R)//生成D维的特征

      DataPoint(x, y) //数据格式

    }

    Array.tabulate(N)(generatePoint) // 调用generatePoint函数，参数为N

  }

  def main(args: Array[String]) {

    if (args.length == 0) {

      System.err.println("Usage: SparkLR <master> [<slices>]")

      System.exit(1)

    }// 判断参数是否正确，第二个参数的意思是分片数为多少
    val sc = new SparkContext(args(0), "SparkLR",

      System.getenv("SPARK_HOME"), SparkContext.jarOfClass(this.getClass))

    // 设置spark 
val numSlices = if (args.length > 1) args(1).toInt else 2 

// 如果参数设置的分片数大于1，那就根据参数设置分片数，否则的话设置为2
    val points = sc.parallelize(generateData, numSlices).cache()

    //调用generateData函数来生成数据，同时缓存到内存中
// 随机初始化D维的特征权值

var w = Vector(D, _ => 2 * rand.nextDouble - 1)

    println("Initial w: " + w)

   //打印这个D维的初始化权值

    for (i <- 1 to ITERATIONS) { //执行 5轮迭代

      println("On iteration " + i)  //显示这是第几轮迭代
      val gradient = points.map { p =>

         (1 / (1 + exp(-p.y * (w dot p.x))) - 1) * p.y * p.x

      }.reduce(_ + _)

//每条数据点以Map的方式并行计算出梯度，然后到reduce阶段上去汇总所有的梯度变化
      w -= gradient //根据梯度改变权值。

    }

//所以说当用到迭代的时候，我们要反复调用那些数据就把那些数据cache掉

    println("Final w: " + w)//打印特征权值

    System.exit(0)

  }

}

运行结果：
[image: image5.png][B sparkLR.scala 2
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34 val nunslices = if (args.length > 1) args(1).toInt else
35 val points = sc.parallelize(generatedata, nunslices).cache()
36

37

38 /7 Initialize w to a random value

39 var « = Vector(D, _ => 2 * rand.nextDouble - 1)

40 println(“Initial w: " + w)

41

42

43 for (i <- 1 to ITERATIONS) {

44 println("0n iteration " + i)

45 val gradient = points.map { p =>

46 (17 (1 + exp(-p.y * (1 dot p.x))) - 1) * p.y * p.x

47 }.reduce(_ + )

48 w -= gradient

0 1

Problems ¥ Tasks B Console 52

<terminated> SparkLRS [Scala Application] /ust/java/jdk1.7.0/bin/java (Mar 19, 2014 2:04:32 PM)

P LasRIELanayE! . SEIABLieC LaIN hiG.0 @5 S5L135 Ly Les 1Ny WS
14/63/19 Executor: Running task ID §

14/63/19 BlockManager: Found block rdd 6 6 locally

14/63/19 Executor: Serialized size of result for 8 is 728

14/63/19 Executor: Sending result for 8 directly to driver

14/63/19 TaskSetManager: Starting task 4.0:1 as TID 9 on executor localhost: localho:
14/63/19 Executor: Finished task ID 8

14/63/19 TaskSetManager: Serialized task 4.6:1 as 551733 bytes in 7 ms

14/63/19 TaskSetManager: Finished TID 8 in 25 ms on localhost (progress: 0/2)
14/63/19 DAGScheduler: Completed ResultTask(4, @)

14/63/19 Executor: Running task ID 9

14/63/19 BlockManager: Found block rdd 6 1 locally

14/63/19 Executor: Serialized size of result for 9 is 728

14/63/19 Executor: Sending result for 9 directly to driver

14/63/19 TaskSetl‘lanage Finished TID 9 in 31 ms on localhost (progress:
4703719

14/03/19
14/03/19 DAGScheduler: Stage 4 (reduce at SparkiR.scala:47) finished in 0.044 s

Final w: 075967498865, 5222.008066011391, 5754.751978607454, 3853.1772062206846, 5593.5658:
14/03/19 52 INFO SparkContext: Job finished: reduce at SparkLR.scala:47, took 0.064818742 o





