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Lab:	
  Spam	
  Classifier	
  using	
  Spark	
  MLlib	
  

	
  

Objective:	
   Become	
  familiar	
  with	
  using	
  Spark	
  MLlib	
  to	
  run	
  data	
  science	
  
algorithms	
  on	
  a	
  Hadoop	
  cluster.	
  

Successful	
  Outcome:	
   You	
  will	
  have	
  created	
  a	
  spam	
  classifier	
  with	
  MLlib.	
  

Before	
  You	
  Begin:	
   Your	
  HDP	
  cluster	
  should	
  be	
  up	
  and	
  running	
  in	
  the	
  classroom	
  
VM.	
  

	
  

	
  

1.1. Before	
  we	
  can	
  begin	
  this	
  lab,	
  we	
  need	
  to	
  set	
  up	
  our	
  environment.	
  	
  Run	
  the	
  
following	
  commands	
  from	
  the	
  terminal:	
  

>>>	
  sudo	
  yum	
  install	
  numpy	
  
>>>	
  wget	
  https://www.dropbox.com/s/wpfpl92wrwj58oo/SPAMTrain.txt?dl=1	
  
>>>	
  	
  mv file\?dl\=1 spark/data/spamEmail/SPAMTrain.txt  

1.2. Exit	
  your	
  current	
  pyspark	
  instance	
  and	
  restart	
  a	
  new	
  pyspark	
  instance	
  with	
  
the	
  following	
  command,	
  this	
  will	
  ensure	
  we	
  have	
  the	
  right	
  amount	
  of	
  resources	
  
available	
  for	
  this	
  job:	
  

>>>pyspark --master yarn-client --executor-memory 2g --num-executors 2 
--driver-memory 1g	
  

1.3. The	
  labeled	
  data	
  is	
  in	
  your	
  VM	
  locally	
  at	
  

/root/spark/data/spamEmail	
  

The	
  files	
  themselves	
  are	
  not	
  labeled	
  as	
  either	
  spam	
  or	
  not,	
  but	
  there	
  is	
  a	
  separate	
  
file,	
  SPAMTrain.txt,	
  that	
  has	
  the	
  label	
  1	
  for	
  spam,	
  0	
  for	
  not-­‐spam	
  for	
  each	
  
filename.	
  	
  It	
  is	
  in	
  the	
  directory	
  "label"	
  at	
  the	
  same	
  path.	
  

Create	
  empty	
  lists	
  to	
  hold	
  the	
  spam/non-­‐spam	
  file	
  names.	
  

spamFiles = []  
notSpamFiles = []  
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1.4. 	
  Read	
  the	
  SPAMTrain.txt	
  file	
  to	
  find	
  out	
  if	
  the	
  file	
  in	
  question	
  is	
  labeled	
  spam	
  
or	
  not:	
  	
  	
  spam	
  is	
  labeled	
  0	
  ,	
  	
  non-­‐spam	
  is	
  labeled	
  1	
  

Add	
  this	
  code	
  creating	
  the	
  spamFiles	
  and	
  notSpamFiles	
  lists	
  

spamFiles=[] 
notSpamFiles=[] 
f=open('/root/spark/data/spamEmail/SPAMTrain.txt', 'r') 
for line in f: 
    if int(line[0]) == 1: 
        r = line[2:] 

notSpamFiles.append('/root/spark/data/spamEmail/'+r.
rstrip('\n')) 
    elif int(line[0]) == 0: 
        r = line[2:] 

spamFiles.append('/root/spark/data/spamEmail/'+r.rst
rip('\n')) 
print len(notSpamFiles) 
print len(spamFiles)   

	
  

	
  

1.5. Create	
  a	
  list	
  with	
  the	
  contents	
  of	
  the	
  files	
  in	
  spamFiles,	
  and	
  for	
  the	
  
nonSpamFiles	
  

spams = [] 
for file in spamFiles: 
    f = open(file,"r") 
    spams.append(f.read()) 
print len(spams) 
 
notSpams = [] 
for file in notSpamFiles: 
    g = open(file,"r") 
    notSpams.append(g.read()) 
print len(notSpams) 

	
  

Step	
  1: Import	
  MLlib	
  modules	
  to	
  do	
  Logistic	
  Regression	
  as	
  our	
  classifier.	
  Logistic	
  
regression	
  requires	
  as	
  input	
  a	
  labeled	
  training	
  set	
  in	
  the	
  form	
  of	
  a	
  vector	
  of	
  
doubles.	
  We'll	
  also	
  make	
  use	
  of	
  the	
  regression	
  library's	
  "LabeledPoint"	
  to	
  
prepare	
  our	
  data	
  in	
  this	
  format.	
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from pyspark import SparkContext, SparkConf 
from pyspark.mllib.regression import LabeledPoint 
from pyspark.mllib.feature import HashingTF 
from pyspark.mllib.classification import 

LogisticRegressionWithSGD 

Step	
  2: Create	
  training	
  data	
  RDDs	
  

2.1. Create	
  a	
  spam	
  emails	
  object	
  

spams = sc.parallelize(spams) 

2.1. And	
  create	
  a	
  non-­‐spam/normal	
  emails	
  object	
  

nonspams = sc.parallelize(notSpams) 

Step	
  3: Create	
  a	
  HashingTF	
  instance	
  that	
  we	
  will	
  use	
  to	
  map	
  the	
  email	
  text	
  to	
  uniformly	
  
length	
  vectors	
  all	
  with	
  1,000,000	
  features	
  (i.e.	
  S	
  =1000000)	
  

HTF = HashingTF(numFeatures = 1000000) 

Step	
  4: Each	
  email	
  is	
  split	
  into	
  words,	
  and	
  each	
  word	
  is	
  mapped	
  to	
  one	
  feature,	
  either	
  
spam	
  or	
  normal.	
  

spamHTF = spams.map(lambda x: HTF.transform(x.split(" "))) 
nonspamHTF = nonspams.map(lambda x: HTF.transform(x.split(" 

"))) 

Step	
  5: Create	
  LabeledPoint	
  datasets	
  for	
  positive	
  (spam)	
  and	
  negative	
  (normal)	
  
examples.	
  	
  

5.1. The	
  positive	
  and	
  negative	
  LabeledPoint	
  objects	
  are	
  key/value	
  

positives = spamHTF.map(lambda x: LabeledPoint(1, x)) 
negatives = nonspamHTF.map(lambda x: LabeledPoint(0, x)) 

5.2. Union	
  the	
  datasets	
  together	
  into	
  our	
  labeled	
  training	
  data	
  

trainingSet = positivs.union(negatives)  

The	
  last	
  lined	
  is	
  cached	
  since	
  Logistic	
  Regression	
  is	
  an	
  iterative	
  algorithm.	
  

trainingSet.take(1) 
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Your	
  	
  result	
  should	
  look	
  something	
  like

	
  

	
  

Step	
  6: Run	
  Logistic	
  Regression	
  using	
  the	
  SGD	
  algorithm.	
  Create	
  a	
  model	
  trained	
  on	
  the	
  
prepared	
  dataset.	
  

classifier = LogisticRegressionWithSGD.train(trainingSet) 

Step	
  7: Test	
  on	
  a	
  positive	
  example	
  (spam)	
  and	
  a	
  negative	
  one	
  (normal).	
  We	
  first	
  apply	
  
the	
  same	
  HashingTF	
  feature	
  transformation	
  to	
  get	
  vectors	
  (i.e.	
  tf.transform),	
  
then	
  apply	
  the	
  model	
  (i.e.	
  model.predict).	
  

positiveResult = HTF.transform("Poker for money against real 
playersGet your favorite Poker action!".split(" ")) 

negativeRessult = HTF.transform("Please report to 
principal's office...".split(" ")) 

print " Positive test prediction: %g" % 
classifier.predict(positiveResult) 

print " Negative test prediction: %g" % 
classifier.predict(negativeResult) 

	
  

	
  


