SHEF Hadoop B KMeans 5%

Z=54E 3160105705
AETH 3160104714

ZHIE 3160105187

—. ERFEURFILLIE

BAVRRRM ARG BIER T 0IRELE, ERESTSMASER (BFMRSER1E
WordCount it F{EHRVIER) . Ftb, FAFBERELD FISHELIEHITILE, REERMEX
RPXRTEEATNRIE, WSRONFHITER. BEET WordCount R TRIEUETIAIE, Ffl)
FEARBEIETLLIERER T Python RATEARESAIENERE spacy , XNERHEITT word
stemming #] stop word X=ff, MTEERENER, LED RIS SERRPRE,

IEX3REX

ERIETIEF, BEAEEIREEBHIIENED, HAPEE TR Header LAKRFEFRAIBERF
AR HTML 4528, BAUER AT 5 EIREREREAY Content-Type, HAKERER{HAY Content-Type ST E#
1THERIRILLER,

def read mail content(original content):

mail content = "'
content type = get type from content(original content)
if content_type is None:

mail content = fetch text from plain text(original content)
elif content type. contains__ ('text/plain'):

mail content = fetch text from plain text(original content)
elif content type. contains_ ('text/html'):

mail content = fetch_ text from text html(original content)
elif content_ type. contains__ ('multipart’'):

mail content = fetch text from multipart(original content)

return mail content
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import spacy
nlp = spacy.load("en_core web sm")

nlp mail content = nlp(mail content)
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def isNoise(token, noisy pos_tags, min token length=2):

is noise = False

if token.pos_ in noisy_pos_tags or token.is_stop == True or
token.like _url == True or token.like_email == True or
len(token.string.strip()) <= min token length:

is_noise = True

return is_noise

## EFRIER, Kbfstop word, AFRIEEIE
cleanlist = [utils.cleanup(str(word.lemma_ )) for word in nlp mail content
if not)\

utils.isNoise(word, noisy pos_tags) and re.match(r""[a-zA-
Z1*$", str(word))]
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def preprocess_data(nlp, noisy pos_tags):
ham count = 0
spam_count = 0
with open(spam ham separator path, 'r') as spam ham separator file:
while True:
line = spam ham separator file.readline()
if not line:
return
is spam, file name = get mail info(line)
clean content = get_file word list_string(
file name, nlp, noisy pos_tags)
if is_spam:
save_as_file(clean _content, True, spam count)
spam_count += 1
else:
save_as_file(clean _content, False, ham count)
ham count += 1

print('\r File processed: + str(ham count + spam count),

end="")
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iteration = 1000

model = Word2Vec(wholeword list, size=100, min count=10, iter=iteration)
model.save('./model iterl1000")

vocab = model.wv.vocab

word_vector = {}

for word in vocab:

word_vector[word] = model[word]
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By, AT, FHA1E—S MacBook Pro E#ITIIZT(E, FRHFERMIEARA7/NT, EIIZK5T
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whole docvec list = []
for doc in mail list:
doc_vec = np.zeros([1l, 100])
for word in doc:
if word in model:
doc_vec += model[word]
doc_vec = doc_vec / len(doc)

whole_docvec_list.append(doc_vec)
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with open("doc_vec", "w") as outfile:
for idx, docvec in enumerate(whole docvec_list):
outfile.write(str(idx) + " ")
[outfile.write(str(item) + " ") for item in docvec[0]]

outfile.write("\n")
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AEfo R, BAPKEZTE MapReduce ITEIEZ T LH KMeans §iA, FLITEERT, BMTEIRE
W 9 Map B Ex#] Reduce e, 3% KMeans 83%, BAHE T MM ERPATHITAIIE: 7 Map
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2, EMtESEENFD,
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£ KmeansMapper X£™, I PESLI Hadoop B9 Mapper 1EO. RIFHAIAIRE, EFASEHH
key @ENFS, value RMUFFRERTHN—RHHNEE, FTEITIEE configuration H
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Lo KmeansMapper HISCHIGIT:

public static class KmeansMapper extends Mapper<Object, Text, IntWritable,
Text> {
public KmeansMapper(){}
public void map(Object key, Text value, Context context)
throws IOException, InterruptedException {
int DIM = 100;
StringTokenizer itr = new StringTokenizer(value.toString());
ArrayList<Float> fields = new ArrayList<Float>(DIM);
for(int i = 0; i <= DIM; i++) {
fields.add(Float.parseFloat(itr.nextToken()));



}
Configuration config = context.getConfiguration();
List<ArrayList<Float>> centers =
DeserializeCenters(config.get("centers"));
int k = centers.size();
float minDist = Float.MAX VALUE;
int centerIndex = 0;
for (int i = 0; i < k; ++i) {
float currentDist = 0;
for (int j = 1; j <= DIM; ++j) {
float tmp = Math.abs(centers.get(i).get(j - 1) -
fields.get(j));
currentDist += Math.pow(tmp, 2);
}
if (currentDist < minDist) {
minDist = currentDist;

centerIndex = 1i;

}

context.write(new IntWritable(centerIndex), new Text(value));
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HANTVESTE KmeansReducer F1 ClusterReducer ERISLI Hadoop BY Reducer %[, LLAME
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key i, BISESAEEPNOEFSIFA value Filti, £ETMTEMNERAKXF, clusterrReducer
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KmeansReducer BILIRANT:

public static class KmeansReducer extends Reducer<IntWritable, Text, Text,
Text> {
public KmeansReducer(){}
public void reduce(IntWritable key, Iterable<Text> value, Context
context)
throws IOException, InterruptedException {
List<ArrayList<Float>> assistList = new ArrayList<ArrayList<Float>>
()i
String tmpResult = "";
Integer count = 0;

for (Text val : value) {



count += 1;

String line = val.toString();
String[] fields = line.split("
List<Float> tmpList =

for (int i =

")

new ArrayList<Float>();

0; i < fields.length; ++ i) {

tmpList.add(Float.parseFloat(fields[i]));

}
assistList.add( (ArrayList<Float>)tmpList);
}
// Get the average vector
for (int i = 1; i < assistList.get(0).size(); ++i) {
float sum = 0;
for (int j = 0;

j < assistList.size(); ++j) {

sum += assistList.get(j).get(i);

}

float tmp = sum / assistList.size();
if (1 == 1) {

tmpResult += tmp;
} else {

tmpResult += " + tmp;

}

Text result = new Text(tmpResult);

// Output the center vectors, note that there would be

files

context.write(new Text("") ,

ClusterReducer HYSCINENT:

multiple

result);

public static class ClusterReducer extends Reducer<IntWritable, Text, Text,

Text> {

public ClusterReducer() {}
public void reduce(IntWritable key,

context)

()

throws IOException,
List<ArrayList<Float>> assistList
String tmpResult = "";

0;

value) {

Integer count =
for (Text val :
count += 1;
String line = val.toString();
String[] fields = line.split("
List<Float> tmpList =

for (int i =

Iterable<Text> value,

Context

InterruptedException {

new ArrayList<ArrayList<Float>>

n ) ;
new ArrayList<Float>();
0; i < fields.length; ++ i) {

tmpList.add(Float.parseFloat(fields[i]));



}

assistList.add( (ArrayList<Float>)tmpList);

}

// Get the average vector
for (int i = 1; i < assistList.get(0).size();

float sum = 0;

++1i) {

for (int j = 0; j < assistList.size(); ++3j) {

sum += assistList.get(j).get(i);
}
float tmp = sum / assistList.size();
if (i == 1) {

tmpResult += tmp;

} else {
tmpResult += " " + tmp;
}
}
String cluster = "RZEAL: ";

cluster += tmpResult;

cluster += "\n" + "B" + count + "IHHBE" + "\n";

cluster += "NWHMEHES: " + "\n";

String indexList = "" + assistList.get(0).get(0);

for (int j = 1; Jj < assistList.size(); ++j) {

indexList += " " + assistList.get(]j).get(0);

}

context.write(new Text(cluster) , new Text(indexList));

TR BOEEXF R FRSEIAY reduce 75 iARITEARIHL,

if (runReduce){

job.setReducerClass (KmeansReducer.class);

} else {

// Output is required only at the last iteration

job.setReducerClass(ClusterReducer.class);
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public static boolean compareCenters(String centerPath,String newPath)

throws IOException{
List<ArrayList<Float>> oldCenters
false);

List<ArrayList<Float>> newCenters

int size oldCenters.size();
0;

for(int i=0;i<size;i++){

float distance =

Utils.getCenters(centerPath,

Utils.getCenters(newPath, true);

distance += getDist(oldCenters.get(i), newCenters.get(i));

}
if (Math.abs(distance) < 0.001){

Utils.deletePath(newPath);
return true;
} else {

Configuration conf

Path outPath

FileSystem fileSystem
FSDataOutputStream overWrite
overWrite.writeChars("");
overWrite.close();

Path inPath

FileStatus[] listFiles
0;
FSDataOutputStream out

for (int i = i < listFiles

FSDataInputStream in

new Configuration();
new Path(centerPath);

outPath.getFileSystem(conf);

fileSystem.create(outPath, true);

new Path(newPath);
fileSystem.listStatus(inPath);
.length;

i++) {

fileSystem.create(outPath);
fileSystem.open(listFiles[i].getPath());

// What is this step doing?

IOUtils.copyBytes(in, out,

}
Utils.deletePath(newPath);

}

return false;

4096, true);

HRIE comparecenters HUHIHZER, EAE main FFIAPHEITIENRES: BHEXS MapReduce iT
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public static void main(String[] args)



throws ClassNotFoundException, IOException, InterruptedException {

String centerPath = "/user/hadoop/centerpath/center";
String dataPath = "/user/hadoop/datapath";
String newCenterPath = "/user/hadoop/new_centerpath";

int count = 0;
while(true){
run(centerPath,dataPath,newCenterPath, true);
System.out.println(" 5 " + ++count + " JXITE ");
if(Utils.compareCenters(centerPath, newCenterPath)){
run(centerPath,dataPath,newCenterPath, false);

break;
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def pipeline(PATH):
## parse the result file
centers mails_idx = parse result(PATH, UNIT LINES)
clusters_tf dict = build tf from clusters(centers mails_idx)
clusters_idf = build idf from all clusters(clusters_tf dict)
clusters tfidf = build tf idf of clusters(clusters_ idf,
clusters_tf dict)

return clusters_tfidf

RO
Tl o E

('code', 5914.740595335999) ('write', 3582.569716349638) ('minimal',
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3420.8693873163825) ( 'reproducible', 3410.525813942159) ('posting’,
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733.5455957279627) ('cialis', 675.8990187638979) ('levitra',
662.6487046153077) ('jelly', 526.7918572255584) ('soma', 334.0969410298936)

('soft', 326.90530267531733)
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canadianpharmacy INEAZRE
erection: S

generic @ FoiEMER
erectile: JoENHEINAEAY
herbalking: EFRRME

viagra: AXA]: AT #EEINEEfRIRAIH S

tab: H4]%

cialis:PAt: JAf7 BIEFNEINEERS

Levitra : for the treatment of male erection problems

jelly: a powerful hypnotic drug

soma: a muscle relaxer that blocks pain sensations between the nerves and

the brain.
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('microsoft’,
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professional illustrator retail FiF[LEAIXNEXE— T EEAMN BT EHHH.
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ONEOK HEJR/AE]
netflix & §
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nasd AHTT
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chve RIEEGR or MEHEE
bullish FEiKHY

asvp
brocker: ELEA/EA
CHVCcurrent ERHBA—RRKRE
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sYM: EEIEE/NE]

('ntelos’,

Brunton Vineyards Holdings Inc (BVYH)

1611.0473503465344) ('oneok',

1473.6627124949457) ('relations',
1418.7466992557456) ('email',

1247.3158252816697)
1078.5370129512748)

('nasd’,

1631.9700432081777) ( 'bullish’',

1218.344499712614) ('brocker',
860.3969972298316) ('target',
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XRENENEHRIEES, SMERNEREZLCA. REFRUR—RINEHAS), AAUFEIE
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('cbs', 5373.128851710046) ('font', 4355.001065491922) ('cnn',
3561.390213716999) ('president', 3460.883872535807) ('weather',
2874.4813577820933) ('country', 2803.411023227757) ('payment',
2754.882588969988) ('energy', 2584.266830632147) ('dept', 2536.22553366884)
('nbsp', 2335.947992649668)
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CBS MEK[ #ELE]
font F{K

CNN ZE[EH % BAFIEN
weather K5

Nbsqg Noaaport Broadcast System Processor
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. Kmeans iz1T01[8)5 hadoop T HAYXFR

FEARSS 2% 2 AR Ay )8

BEHMEINAA hadoop 2.7.6 HITHMERSH[HBELNVE, EHMTRZRZFENNED, &
BRI ERET retrying to connect to server E’]ﬂﬁa%'lkuo

RABNTRERA hadoop 3.1.1 , hadoop 3.1.1 5 hadoop 2.7.6 ZRARK, B9 .xml
REARE, BthRE/NE, E—FEEEENE, slaves XHRINEN workers , & workers
X THERE slave fRS58832 . FMIEARSEEMIZICRAT:

1. 5%7E[E hadoop #HlEEH#HIT stop-all.sh @<

2. NEBHRBHIRE— slave RSS2, FIF master FRZI|[/AIAFHEN authorized keys
&

3. master fRSBEFMEN /etc/hosts X, MAFTHERM (1P &) MIREY, HET scp @
LD REEN slave R3S

4. HNFIRS 2R, B0 hdfs-site.xml Xf#, ¥§ property dfs.data.dir BMHEHITENR, HF
BIRZBIRIGARSSEIAY data ;

5. A master fR5588, start-all.sh , I8 hdfs dfsadmin -report MIEMBAET
RESHINAFRE;
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MBI EMTRIXRFTMEL, BET RGN TREZRHTIR, ERXRNEREHIFLM,
RMEE T REVES, WIREFENEE, KEETTRE.

. BEIE)E R ARRS R

FEARTRESR, A8 KMeans BIEMRENR DT HENMEZHTZ—MKIRKY, 25720
A, ML, BNZXTRZBRAR, ARERETIABBNREGERURAIDIRZNRERE,

MapReduce i3 f2H# 1 EE )T

£ KMeans BiARAREIL S, FITIMNERER TRANFENMEERM: BRBIERERLTUR
ENHEERFEBI200 19T E, XN TRBRARSHNERRKITEARZR A AHEZN,

BAIE—TITERATZE Java (URBHREY split BREL, IANALREEVAZ ER AR SEIEEZEIER:
LEREAESRXEUNFH S RTNRER RN FREERNEESHRRA, HIMLREIN—LEXXH4E
TIFHANCRE, B2, 2THANOXN, KIMMUEEOMITHNE split R E: ERZRBDE
BHMENRIEDCERRFIEZVUA, EKHE, FHOBITRTHENRBFRFENSN: BEMIXE
F stringBuilder MAREZLHIME=MFREH, MEXNRIHRAX A ZEBAIKE,

BAVRE T E LR PER S/ NAMRIRO B : NRFBHEEIESE NS —HMEoARE, W
SRCEERERIERE, XM FM—TMUEIRBAREM I/0 BIEREHEIE hadoop SEFIZER
BE, ETXMEMNERE, BNEFRETEMEL, RMTIHRE, & nap() #EPR, HIFE
B k7 centers B4R, FARARILIETENT.

List<ArrayList<Float>> centers =

Utils.getCenters(context.getConfiguration().get("centerpath"));

Utils KPR T —RIISLINPEFERFIAIREL, Utils.getCenters(PATH) RREENXIT:



ArrayList <ArrayList<Float>> result = new ArrayList <ArrayList<Float>> ();
Path path = new Path(centersPath);
Configuration conf = new Configuration();
FileSystem fileSystem = path.getFileSystem(conf);
FSDataInputStream fsis = fileSystem.open(path);
LineReader lineReader = new LineReader(fsis, conf);
Text line = new Text();
while(lineReader.readLine(line) > 0) {
ArrayList<Float> tempList = textToArray(line);
result.add(tempList);

lineReader.close();

return result;

ABBEME, BIIEANNIKER pAaTH , 81 FsDataInputStream # LineReader FJH N, &
i centers 582, MB(IHRERIBMIGIETEL, B—RXEXNNEEEHEHIT—IX map() I
2, 70000Z XY, centers XHESHITHF 70000 2k, KEMH 1/0 ##IEREIT hadoop E£&iT
BHIERE,

MIER BRI EEIR B, B configuration.set() /)%, fF centers FEFEA
Configuration() BlA], X4 70000 Z1> map() 3K1F centers (EEMNINMERIZMAFHIXLEY,
REEHRIT 1/0 81E,

29 EARAEUBRE, —/RERIRTEIM 30+ min FFR T 1 min,
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