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Ӟ̵ᮒկහഝᶼ॒ቘ   

౯ժ឴ݐጱᮒկܻতහഝฎړ܈ႰԤጱٌ҅Ӿ۱ތԧग़ᐿٖ਻ཛྷᇇҁٍ֛຅౮݇ᘍ౯ժࣁ
WordCount ᦶḵӾ֢ڊጱᦞᬿ҂̶ࢩྌ҅౯ժ૶๕ࣁ๜᮱ړӾ੒ᮒկහഝᬰᤈᶼ॒ቘ҅൉ݐᮒկ෈
๜Ӿᤒᐏ፥ྋٖ਻ጱܔ᦯҅੒ग़֟ጱٖ਻ᬰᤈ݄ᴻ̶ፘྲԭ WordCount Ӿᬰᤈጱහഝᶼ॒ቘ҅౯ժ
ପ spacyى๜ེጱහഝᶼ॒ቘӾֵአԧ Python Ӿአԭᛔᆐ᧍᥺॒ቘጱፘࣁ ҅੒ᕮຎᬰᤈԧ word
stemming ޾ stop word ݄ᴻ҅՗ᘒֵᕮຎๅԅٵᏟ̶ྌ᮱ړጱრդᎱਖ਼տࣁᴫ୯Ӿ൉̶׀

ྋ෈൉ݐ   

ᚆਂݢӾ۱ೡԧᑏᴻᮒկ Header զ݊ᑏᴻٌ҅ړᮒկጱྋ෈᮱ݐᵱᥝ൉ضහഝᶼ॒ቘӾ҅౯ժḒࣁ
ᮒկጱ Content-Type҅ଚׁᆙᮒկጱ Content-Type ੒ٌᬰݐጱ HTML ຽᓋ̶౯ժֵአզӥොဩ឴ࣁ
ᤈፘଫጱ॒ቘ̶

 

ݐ᦯຅౮൉ܔ   

Өԏֵڹአྋڞᤒᬡୗᬰᤈܔ᦯ᦩڦӧࣁ҅ݶ๜ེᦶḵӾ҅౯ժֵአ nlp ੒ᮒկྋ෈ᬰᤈܔ᦯൉҅ݐ
ଚኞ౮ኧᮒկӾጱܔ᦯ᕟ౮ጱᇙྛහഝᕮ຅̶

 

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

import spacy

nlp = spacy.load("en_core_web_sm")

nlp_mail_content = nlp(mail_content)



౯ժਫሿԧ isNoise  ොဩ҅੒ܔ᦯හഝᕮ຅Ӿጱᶱፓᬰᤈᦩڦғইຎྌᶱፓጱ᦯௔ંԭ౯ժᥢਧጱ
࢑्᦯௔᝜ዀ҅౲ᘏፘଫܔ᦯ԅ stop word҅౲ᘏፘଫܔ᦯ጱᕮ຅ᔄ֒ԭᮒկ࣎ࣈ/ᗑᶭ᱾ള҅౲ᘏܔ
᦯ᳩଶੜԭ2҅᮷տᤩ isNoise  ොဩڣෙԅ True  ҅౯ժਖ਼տ੒ྌᔄܔ᦯ᬰᤈ݄ᴻ̶

 

ׁഝᮒկහഝᵞӾ൉׀ጱ spam/ham ຽᓋ෈կ҅౯ժ੒࣯࣍ᮒկզ݊ᶋ࣯࣍ᮒկᬰᤈԧܔᇿ॒ቘ҅ଚ
ਖ਼ፘଫጱ॒ቘᕮຎړ୏ਂන҅զݸݸ๗ጱ᦯ݻᰁ൉ݐૡ̶֢

 

 

ԫ̵෈໩ݻᰁ൉ݐ   

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

## ݄ᴻ᦯໑݄҅ᴻstop word, ݄ᴻ࢑्᦯

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-

Z]*$", str(word))]

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='')



ฎ҅੒ԭ K-Means ᓒဩ๶̶֕ݳ᦯ᵞܔ౯ժ឴஑ԧᚆड़դᤒᮒկٖ਻ጱ҅ݸਠ౮ԧᮒկහഝ॒ቘԏࣁ
᧔ٌ҅ᬌفଫᧆฎݻᰁ̶ࢩྌ҅౯ժᵱᥝ᭗ᬦ᦯ݻᰁ൉ྍݐṈ๶ਖ਼ԏ឴ڹ஑ጱܔ᦯ᵞݳฉ੘کӞӻᖌ
ଶᕹӞጱݻᰁ҅ԅ K-Means ᓒဩ؉অ̶॓ٵྌ᮱ړጱრդᎱਖ਼տࣁᴫ୯Ӿ൉̶׀

๜ᨶӤ᧔҅౯ժݝᵱᥝֵአᇙਧጱݻᰁ๶դᤒܔ᦯ᵞࢩ҅ݢܨݳྌ҅ᇿᅾᎱጱᥴ٬ොໜฎḒضᤩమک
ጱ̶֕ฎ҅੒ԭ෈ᒍᰁᬡ 70K զӤጱහഝᵞݳ๶᧔҅ᇿᅾᎱጱᥴ٬ොໜਖ਼տ੕ᛘ᦯ݻᰁᳩଶᬦय़҅ࢩ
ྌ҅౯ժᵱᥝֵአๅԅ॔๥ጱ᦯ݻᰁฉ੘ොໜ๶ٺ੝᦯ݻᰁጱᖌଶ̶

᦯ݻᰁᦇᓒ   

Gemsim Ӿጱ word2vec ֢ԅ Google C ᧍᥺ᇇ word2vec ጱ Python ੗ᤰ҅ᚆड़ֵአ Continuous
Bag-of-Words Model (CBOW) ᶼၥ᦯᧍ڊሿጱ༷ሲཛྷࣳ҅ᘒཛྷࣳጱ݇හݢզᥤԅ੒ଫጱ෈ᒍጱ᦯ݻ
ᰁᤩ౯ժֵአ̶౯ժՐᵱ᧣አ gemsim.Word2vec զӥդᎱࣁᰁ̶ݻ੒ଫ෈໩ጱ᦯ݐ൉ݢܨ҅
Ӿ҅ size  ݇හአ๶ᤒᐏ๋ᕣᦒᕞਠ౮ጱ᦯ݻᰁᖌଶҔ min_count  ݇හአ๶ᤒᐏ݇ӨکᬩᓒӾጱܔ
᦯ಅڊሿጱ๋ੜེහ҅ੜԭྌེහጱܔ᦯ӧտᤩᦇᓒ҅ᬯਖ਼տด៪ٺ੝ཛྷࣳጱᬩᓒᰁҔ iter  ݇හአ
๶ᤒᐏཛྷࣳӾᵋ๢ༀଶӥᴳጱ஗ሾེහғๅṛጱ஗ሾེහ᭗ଉտଃ๶ๅṛጱٵᏟሲ҅֕ݶ෸Ԟտीے
ᬩᓒ෸ᳵ҅ํ෸ᬮտ᭜౮ᬦ೙ݳጱᳯ̶᷌

 

ྌ॒҅ࣁ wholeword_list  ԅԏڹႴቘᬦጱಅํᮒկጱܔ᦯ڜᤒ̶ཛྷࣳᦒᕞಅၾᘙጱ෸ᳵฎፘ୮ᳩ
ጱ҅ࣁ๜ེᦶḵӾ҅౯ժࣁӞݣ MacBook Pro Ӥᬰᤈᦒᕞૡ֢҅ಅၾᘙጱ෸ᳵय़ᕅ7ੜ෸̶ࣁᦒᕞਠ
౮ԏ҅ݸ౯ժ஑کԧӞӻܔ᦯ - ݻᰁਁَ҅ଚਖ਼ٌݷ޸ԅ vocab ࣁᵱᥝݝጱૡ֢Ӿ҅౯ժݸԏࣁ҅
ེਁَӾᔱ୚҅ݢ׎զ஑کᕳਧܔ᦯ҁইຎࣁහഝᵞӾڊሿ҂ጱݻᰁᤒᐏ̶

አ word2vecڥ  ҅᭗ᬦӞภӤጱᦒᕞ҅౯ժ஑کԧᮒկහഝᵞಅํܔ᦯ጱݻᰁ̶

෈ᒍݻᰁᦇᓒ   

ᰁ๶ᤒᐏྯӞݻզ᭗ᬦᬰӞྍጱᦇᓒ๶ֵአݢ׎౯ժ҅ݸᰁᤒᐏԏݻ᦯ጱܔ஑ᮒկහഝᵞӾྯӻ឴ࣁ
੗ᮒկ̶ਖ਼አԭᤒᐏܔ᦯ጱݻᰁ᫨۸ֵԏ஑զᤒᐏᮒկํग़ᐿොဩ҅๜ེᦶḵӾ౯ժ᯻አԧܔ᦯ݻᰁ
ଘ࣐ጱ؉ဩ҅ܨತڊᕳਧᮒկӾྯӞӻܔ᦯ಅ੒ଫጱܔ᦯ݻᰁ҅ٚਖ਼ᬯԶݻᰁ᩸ے๶҅ᴻզᮒկӾጱ
ֵܨਠ౮౯ժጱፓຽ҅ࣈฎׁᆐᚆड़ᔋኼ֕҅௳מ᦯ጱᶲଧܔ᦯ӻහ̶ᬯᐿ؉ဩᡱᆐഖ०ԧᮒկӾܔ
አᖌහፘݶጱݻᰁ๶ᤒᐏྯӞ੗ᮒկ҅՗ᘒԅ K-Means ᓒဩ॓ٵහഝ̶

iteration = 1000

model = Word2Vec(wholeword_list, size=100, min_count=10, iter=iteration)

model.save('./model_iter1000')

vocab = model.wv.vocab

word_vector = {}

for word in vocab:

    word_vector[word] = model[word]



 

ຽݩഝଧׁݸᘸᔄਠ౮ԏࣁຽᦩ҅՗ᘒֵ஑౯ժᚆड़ݩԧӞ֖ଧفےڹᰁԏݻࣁ෸҅౯ժڊ෈կᬌࣁ
ᦩ๶ತکᔄӾጱݻᰁಅ੒ଫጱᮒկ෈໩̶

ྌ᮱ړਠ౮ԏ҅ݸ౯ժਖ਼ whole_docvec_list  Ӿጱᕮຎᬌکڊ෈໩҅ᛗྌ҅౯ժ૪ᕪ॓ٵঅ K-
Means ᓒဩಅᵱᥝጱ෈໩ݻᰁᬌ̶ف

 

 

ӣ̵ KMeans ᓒဩਫሿ   

๜᮱ړӾ҅౯ժਖ਼տࣁ MapReduce ᦇᓒ໛ຝӥਫሿ KMeans ᓒဩ̶ࣁྌᦇᓒ໛ຝӥ҅ෆӻᦇᓒᬦᑕ
ᤩړԅ Map ᴤྦྷ޾ Reduce ᴤྦྷ҅ᰒ੒ KMeans ᓒဩ҅౯ժᥢਧԧӷᴤྦྷӾಅᬰᤈጱૡ֢ғࣁ Map
ᴤྦྷӾ౯ժտ੒ྯӻݻᰁᦇᓒӨٌ๋ፘᬪጱᘸᔄӾஞ҅ࣁ Reduce ᴤྦྷ౯ժտᰒ੒ྯӻᔄӾ೜ํጱݻ
ᰁ҅᯿ෛᦇᓒᕳਧᔄጱӾஞ̶

Map ᬦᑕ   

KmeansMapper ࣁ  ᔄӾ҅౯ժਖ਼տਫሿ Hadoop ጱ Mapper  ള̶ݗ໑ഝ౯ժጱᦡਧ֢҅ԅ݇හጱ
key  ฎᔄጱଧ҅ݩ value  ฎզਁᒧԀᤒᐏጱӞᓤᮒկጱݻᰁ̶౯ժ᭗ᬦ᧛ݐ configuration  Ӿ
ጱහഝ๶឴ྯݐӻᘸᔄӾஞጱ֖ᗝ҅ٚ᭗ᬦཾୗ᪗ᐶጱय़ੜ๶ᏟਧӨᕳਧጱݻᰁ๋ԅളᬪጱᘸᔄӾ
ஞ̶ KmeansMapper  ጱਫሿইӥғ

 

whole_docvec_list = []

for doc in mail_list:

    doc_vec = np.zeros([1, 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)

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")

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()));



Reduce ᬦᑕ   

౯ժਖ਼տࣁ KmeansReducer ClusterReducer ޾   ᔄӾਫሿ Hadoop ጱ Reducer  ള̶ݗྌ॒֢
ԅ݇හጱ key  ଫฎ຤ӻᔄጱଧ҅ݩᘒ value  ଫฎྌᔄӾಅํݻᰁ੒ଫጱᮒկଧݩզ݊ݻᰁ๜᫝ጱ
හഝ҅ӧݻݶᰁԏᳵֵአഘᤈᬰᤈړᵍ҅ݻᰁԏᳵጱහਁֵአᑮ໒ᬰᤈړᵍ̶๜᮱ړӾ҅౯ժਖ਼տׁ
ഝݻᰁጱٖ਻᭗ᬦ࿢ଘ࣐හጱොဩ๶ๅෛ੒ଫጱᔄጱᘸᔄӾஞ҅ଚਖ਼ᦇᓒ஑ڊጱӾஞ҅ଚਖ਼ྌᘸᔄӾ
ஞ֢ԅ value ٟف context Ӿ̶

ӷӻᔄጱڦ܄Րᴴԭٌᬌڊᕮຎғࣁ KMeansReducer  ᔄӾ҅౯ժտਖ਼᯿ෛᦇᓒጱᘸᔄӾஞ֢ԅ
value ᬌکڊ context҅ᘒࣁ ClusterReducer  ᔄӾ҅౯ժտਖ਼ᘸᔄӾஞݻᰁզٌ݊ᮒկහᰁ֢ԅ
key ᬌٚ҅ڊਖ਼۱ٌࣁތӾጱݻᰁଧ֢ݩԅ value ᬌ̶ڊᰄԭӷӻᔄጱӤᬿ҅ڦ܄ ClusterReducer

Րአԭᬽդත඼ݸጱ஗ሾӾ҅ݸ๋ܨӞӻ஗ሾӾ҅ᘒٌ֟ࣁ෸҅ײ᮷տ᧣አ KmeansReducer ̶

KmeansReducer  ጱਫሿইӥғ

 

        }

        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 = i;

            }

        }

        context.write(new IntWritable(centerIndex), new Text(value));

    }

}

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>>

();

        String tmpResult = "";

        Integer count = 0;

        for (Text val : value) {



ClusterReducer  ጱਫሿইӥғ

 

            count += 1;

            String line = val.toString();

            String[] fields = line.split(" ");

            List<Float> tmpList = new ArrayList<Float>();

            for (int i = 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 (i == 1) {

                tmpResult += tmp;

            } else {

                tmpResult += " " + tmp;

            }

        }

        Text result = new Text(tmpResult);

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

files

        context.write(new Text("") , result);

    }

}

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

Text> {

    public ClusterReducer() {}

    public void reduce(IntWritable key, Iterable<Text> value, Context 

context) 

        throws IOException, InterruptedException {

        List<ArrayList<Float>> assistList = new ArrayList<ArrayList<Float>>

();

        String tmpResult = "";

        Integer count = 0;

        for (Text val : value) {

            count += 1;

            String line = val.toString();

            String[] fields = line.split(" ");

            List<Float> tmpList = new ArrayList<Float>();

            for (int i = 0; i < fields.length; ++ i) {

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



run ࣁ  ොဩӾׁ҅ഝኧ main  ොဩ൉׀ጱአԭᤒᐏฎވฎ๋ݸӞ᫪ᬽդጱ runReduce  ݇හ҅౯
ժݢզᭌݐӷӻᔄӾਫሿጱ reduce  ොဩጱ᧣አ෸๢̶

 

ᬽդഴګ   

Өԏڹጱ WordCount ᶱፓֵአӞེ MapReduce ݢܨᥴ٬ᳯ᷌ӧࣁ҅ݶ KMeans ᘸᔄᳯ᷌Ӿ҅౯ժ
ፘଫጱᘸᔄӾஞ҅ٚکᰁ୭ଚݻਖ਼ᕳਧܨӞӻፘ੒ᇿᒈጱ MapReduce҅کӞ᫪ᬽդӾ᮷ᵱᥝአྯࣁ
᯿ෛᦇᓒྯӻᘸᔄӾஞෛጱ֖ᗝ̶֕ KMeans ᥝ࿢౯ժӧෙᬰᤈྌᬽդፗکᘸᔄӾஞӧٚݎኞද҅ݒ
౯ժਫሿጱ KMeans ᓒဩӾ҅౯ժᵱᥝᬰᤈग़᫪ጱ MapReduce ᬦᑕ҅ྯӞེᬽդӾ੒ᘸᔄࣁྌ҅ࢩ
ӾஞᬰᤈӞེๅෛ̶

            }

            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 (i == 1) {

                tmpResult += tmp;

            } else {

                tmpResult += " " + tmp;

            }

        }

        String cluster = "ᘸᔄӾஞғ";

        cluster += tmpResult;

        cluster += "\n" + "ํ" + count + "੗ᮒկ" + "\n";

        cluster += "੒ଫᮒկᖫݩғ" + "\n"; 

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

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

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

        }

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

    }

}

if(runReduce){

    job.setReducerClass(KmeansReducer.class);

} else {

    // Output is required only at the last iteration

    job.setReducerClass(ClusterReducer.class);

}



ইڹ෈ಅᬿ҅ࣁḒེᬽդӾ҅౯ժਖ਼ᵋ๢Ծኞጱ k ӻᘸᔄӾஞጱݻᰁ꧊ࣁਂכ centerPath  ፓ୯
ӥ҅ฎӞӻܔᇿጱ෈կ̶ᘒࣁᕪᬦӞ᫪ MapReduce ԾኞෛጱᘸᔄӾஞԏ҅ݸኧԭ MapReduce ጱᇙ
௔҅ᬌڊ෈կฎग़ӻ෈կ҅ᤩࣁਂכ newCenterPath  ፓ୯ӥ̶ԅԧഴګᬽդᬦᑕ҅౯ժֵአ
compareCenters  ොဩ๶੒ྲݸڹӷེᬽդᬦᑕӾᘸᔄӾஞጱ۸҅ݒྌොဩݢզݍḇڊᘸᔄӾஞጱ
ᴻ newCenterPathڢ۸̶ྌොဩਖ਼ݒ  ፓ୯ӥጱಅํ෈կ҅ইຎᘸᔄӾஞپԒဌํද҅ݒྌොဩਖ਼տ
೮ centerPathכ  ෈կӧڞވ҅ݒྌොဩਖ਼տਖ਼ newCenterPath  ፓ୯Ӿጱٖ਻ෆݳ౮ܔӞጱ෈կ
centerPath فٟ  Ӿ̶ྌොဩ᭗ᬦ૲ਫ਼ᔄࣳᬌڊ๶ᤒᐏᘸᔄӾஞฎݎވኞ۸̶ݒ

 

໑ഝ compareCenters  ጱᬌڊᕮຎ҅౯ժࣁ main  ොဩӾᬰᤈᬽդഴګғḒض੒ MapReduce ᬦ
ᑕᬰᤈ෫ᴴ஗ሾེ҅ྯࣁ஗ሾጱ๛ੲ᧣አ compareCenters  ๶ڣෙᬽդӾஞฎވදݶݒ෸ෆؙਂݳ
ᬽդݸڹᘸᔄӾஞጱፘଫ෈կ҅ইຎᬽդӾஞپԒဌํࣁڞ۸҅ݒ᧣አӞེ ClusterReduce  ਫሿጱ
reduce  ොဩਖ਼ᕮຎᬌڊԏݸᭅڊ෫ᴴ஗ሾଚᕮ๳ᑕଧ̶

 

public static boolean compareCenters(String centerPath,String newPath) 

    throws IOException{

    List<ArrayList<Float>> oldCenters = Utils.getCenters(centerPath, 

false);

    List<ArrayList<Float>> newCenters = Utils.getCenters(newPath, true);

    int size = oldCenters.size();

    float distance = 0;

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

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

    }

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

        Utils.deletePath(newPath);

        return true;

    } else {

        Configuration conf = new Configuration();

        Path outPath = new Path(centerPath);

        FileSystem fileSystem = outPath.getFileSystem(conf);

        FSDataOutputStream overWrite = fileSystem.create(outPath,true);

        overWrite.writeChars("");

        overWrite.close();

        Path inPath = new Path(newPath);

        FileStatus[] listFiles = fileSystem.listStatus(inPath);

        for (int i = 0; i < listFiles.length; i++) {                

            FSDataOutputStream out = fileSystem.create(outPath);

            FSDataInputStream in = fileSystem.open(listFiles[i].getPath());

            // What is this step doing?

            IOUtils.copyBytes(in, out, 4096, true);

        }

        Utils.deletePath(newPath);

    }

    return false;

}

public static void main(String[] args) 



 

ຉړᘸᔄ ̵ࢥ   

ᕮຎ໒ୗইӥғڊᕮຎ෈կ҅ᬌڊӞӻᬌک౯ժտ஑҅ݸᬩᤈ᭗ᬦۑӤᬿᬦᑕ౮ࣁ

 

ᘸᔄىᲫ᦯ړຉ   

tf ᑍ term-frequencyق  , ฎӞӻܔ᦯ࣁ຤Ӟ෈໩Ӿጱڊሿེහ҅ྲইࣁ I love hadoop and
hadoop.  Ӿ hadoop  ጱ tf  ੪ฎ 2̶֕Ӟӻܔ᦯੒ԭӞᓤ෈໩ጱ᯿ᥝ௔ӧՐՐ֛ሿࣁ tf  Ӥ̶ྲ
ইӤᬿݙৼӾጱ and  ҅տࣁஉग़ጱ෈໩Ӿڊሿ҅ᮎԍਙ׎ӧ᪃զຽᐏӞӻٍ֛ጱ෈໩҅ᬯ੪୚ڊԧ
idf ᑍ inverse-documents-frequencyق ,  ᭋ෈໩᷇ሲ̶ idf  ጱᦇᓒلୗԅғ

 ​ 共有 篇文档 单词出现在 篇文档中

10ӻ“෈໩”̶੒ᬯ10ᔄ෈໩ᬰᤈ tfํڞӾ҅౯ժਖ਼ӞӻᘸᔄᥤԅӞӻ෈໩҅ᝑํ10ᔄ҅ړᬯӞ᮱ࣁ
- idf  ොဩጱᦇᓒ҅զ tf * idf  ጱ꧊֢ԅӞӻܔ᦯ࣁ੒ଫᘸᔄӾጱ๦᯿҅ᭌྯڊӻᘸᔄ10ڹ๦᯿
ጱܔ᦯֢ԅᘸᔄىᲫ᦯̶

॒ቘڍහইӥғ

    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(" ᒫ " + ++count + " ེᦇᓒ ");

        if(Utils.compareCenters(centerPath, newCenterPath)){

            run(centerPath,dataPath,newCenterPath,false);

            break;

        }

    }

}

ᘸᔄӾஞғ0.4129776 -2.2857752 0.8921562 -0.9775333 ... (ᘸᔄӾஞጱࣖຽ҅100ᖌጱ

(ᰁݻ

ํ3250੗ᮒկ

੒ଫᮒկᖫݩғ

    24672.0 24673.0 24686.0 24687.0 24688.0 24700.0 24715.0 24749.0 24750.0 

24804.0 ... (੒ଫጱᮒկᖫ3250و҅ݩ੗)



 

 

Բ̵ᕮຎړຉ   

ᬌڊ໒ୗ   

 

ᕮຎᬌڊᘸᔄڊ๶kӻᔄጱىᲫ᦯҅զᲫ꧊੒ {word: tf*idf}  ጱ୵ୗ֛ሿ̶

զӥ઀ᐏ౯ժզ k = 10  ஑کጱ10ӻᔄጱىᲫ᦯ғ

1. ᑕଧ᧍᥺ᔄ   

 

౯ժᘸڊӷᔄጱᕮຎፘ੒ྲ᫾ፘ֒҅᮷ၿ݊کṛᕆᑕଧ᧍᥺ጱӞԶىᲫ᦯҅ই struct char const

null ᒵ̶᭗ᬦັ፡ፘىᔄڦጱܻ෈҅౯ժݎሿᬯӷᔄᮒկٖ਻ӧᬦԞํӞԶ̶ڦ܄ᒫӞᔄๅग़ฎፗ

ളᩂრᎱ҅ᒫԫᔄฎ੒ᑕଧጱᦎᦞ̶

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

====================

('code', 5914.740595335999) ('write', 3582.569716349638) ('minimal', 

3420.8693873163825) ('reproducible', 3410.525813942159) ('posting', 

3297.8165316575196) ('read', 2910.0150526886096) ('perl', 

2771.2290089304997) ('function', 2560.9260974800986) ('provide', 

2543.390197879363) ('contain', 2512.596387798002)

====================

==================== ᑕଧդᎱᔄ

('branch', 6562.105618584798) ('struct', 6512.07823142962) ('lib', 

6321.502286706701) ('char', 5578.448509146439) ('const', 5521.567950273658) 

('heimdal', 4292.163047421962) ('rev', 3676.412014243835) ('null', 

3630.7049317729934) ('utc', 3619.199544382044) ('modified', 

3541.2889454807605)

==================== ᑕଧԻၞᔄ

('code', 5914.740595335999) ('write', 3582.569716349638) ('minimal', 

3420.8693873163825) ('reproducible', 3410.525813942159) ('posting', 

3297.8165316575196) ('read', 2910.0150526886096) ('perl', 

2771.2290089304997) ('function', 2560.9260974800986) ('provide', 

2543.390197879363) ('contain', 2512.596387798002)



ٌӾ UTC ԅӮኴᕹӞ෸ᳵ҅ perl ฎᕳԨWeb୏ݎጱṛᕆᖫᑕ᧍᥺̶

ᙑយᔄٺ .2   

 

 

Ძ᦯ӾᴻԧӞԶᆮᅹᚇᙓጱយᇔى anatrim ኞᳩᔰ޾ HGH ԏᔄ҅ᬮํӞԶ֛᯿ weight product

great pill ᒵ᦯࿤҅ಅզ౯ժڣෙᬯฎٺܕࠓᙑយԾߝጱଠ̶ޞ

3. ौᴡយᔄ   

 

᦯࿤ᥴ᯽ғ

ᙑយᔄٺ====================

('anatrim', 15156.81363365921) ('christians', 2403.1297174345686) 

('weight', 2393.7288729674324) ('ennis', 1674.7261708173771) ('hgh', 

1601.676199316023) ('try', 1565.3520124691815) ('great', 

1518.4918666931974) ('pill', 1460.2272204851704) ('product', 

1430.573307475399) ('world', 1420.7549912175737)

anatrimғ੒ಯᷬḀ޾ᆮᅹᚇᙓጱយᇔ

christiansच፽ර

Ennis ᆽਫ਼هੜ꧒

HGH human growth hormone

====================ौᴡយᔄ

('canadianpharmacy', 10026.798194464445) ('viagra', 6638.689806462816) 

('anatrim', 4242.800162444599) ('erection', 3951.632076372248) ('pharmacy', 

3678.9661423626653) ('cialis', 3469.37717969205) ('nma', 3206.000321568728) 

('generic', 3112.9713512299472) ('erectile', 2889.064677599211) 

('herbalking', 2856.752294570528)

====================

('pill', 14872.988487301202) ('itemyour', 4752.670155417898) ('item', 

2389.2604135725283) ('viagra', 1280.1290131575727) ('tabs', 

733.5455957279627) ('cialis', 675.8990187638979) ('levitra', 

662.6487046153077) ('jelly', 526.7918572255584) ('soma', 334.0969410298936) 

('soft', 326.90530267531733)



 

ᬯԞฎӷӻᔄፘ֒௔ᶋଉṛ̶౯ժݢզ᭗ᬦӞԶយᇔԾߝጱᥴ᯽ݢզ፡کᬯฎے೭य़ौᴡយԾߝጱଠ
ᮒկ̶ޞ

 

ᄶၚᮒկݪل .4   

 

 

զӥᬯԶ᦯࿤᮷ฎဩ᧍҅᭗ᬦັᴅ஑ک᦯࿤ᥴ᯽ғ

 

᭗ᬦ੒ᬯԶස᧍޾෈կጱړຉ҅౯ժሖၥᬯݢᚆฎᧆᱷᤈࣁဩࢵጱړ᮱॔ࢧአಁጱࠟӱᮒկ̶

 

5. ᜏ๞ᦡᦇᔄ   

canadianpharmacy ے೭य़យ಄

erectionғۡ᩸

generic ғ ෫ဳٙࠟຽ

erectileғ෫ۡ᩸ۑᚆጱ

herbalkingғࢵᴬ᯻ᨻࠟ

====================

viagraғӡᜑݢғလዌۡ᩸ۑᚆᵑᏥጱւߵ

tabғᭁଝយ

cialis:ᥜێॊғလዌካ௔ۡ᩸ۑᚆᵑᏥ

Levitra ғfor the treatment of male erection problems

jellyғa powerful hypnotic drug

somaғa muscle relaxer that blocks pain sensations between the nerves and 

the brain.

ӱᮒկࠟݪل====================

('desjardins', 26017.279422317548) ('votre', 14688.4819032458) ('accsd', 

14370.671120124081) ('vous', 12814.90507419227) ('pas', 6742.935772487148) 

('mouvement', 5763.4687034884355) ('groupe', 5749.724342510323) 

('courrier', 5322.4111764195695) ('rpondez', 5100.308744503664) ('cliquez', 

5064.9011104301135)

ٌӾ`tf-idf`꧊๋ṛጱ`desjardins`ฎӞਹے೭य़ᱷᤈ҅`Accsd`ฎਙժጱᕚӤ๐ۓ`Online 

Solution`̶

votre ఍ጱ

courrier ள᭓

pas ӧ

rpondez ᒼ॔ 

cliquez ᅩڋclick

remercie ᨀᨀ

constatez ತک

communiquez ള᥶



 

᭗ᬦ Adobe Acrobat Microsoft Macromedia Autodesk ᒵ៪ݷ԰ᘶᗑଫአݪلզ݊

professional illustrator retail ᒵ᦯࿤౯ժᎣ᭲ᬯฎӞӻ԰ᘶᗑଫአጱᵭࠓവᲀᮒկ̶

 

6. ᰂᣟಭᩒᔄ   

 

ӫӱ᦯࿤ᥴ᯽ғ

 

====================᫫կᦡᦇᔄҁইAdobeᔮڜ

('retail', 5151.456215307112) ('adobe', 3583.1564868085056) ('macromedia', 

2599.3019270997947) ('acrobat', 1913.086218345449) ('photoshop', 

1780.6951068584995) ('professional', 1506.238288253267) ('microsoft', 

1159.4538926286339) ('autodesk', 1102.104017090313) ('dummies', 

1072.739768654409) ('illustrator', 1043.1865067427177)

macromedia ग़ড়֛

acrobat AdobeጱPDFڠୌᑕଧ

Autodesk ᫫կᦡᦇݪل

dummy ؞ኈ

====================ᰂᣟಭᩒᔄ

('subscribe', 1766.8321632473005) ('ntelos', 1611.0473503465344) ('oneok', 

1530.2494342982648) ('netflix', 1473.6627124949457) ('relations', 

1419.3343436730663) ('alert', 1418.7466992557456) ('email', 

1369.4319744153054) ('satcon', 1247.3158252816697) ('nasd', 

1194.3410218913286) ('investor', 1078.5370129512748)

===================

('broker', 1669.0984107883482) ('chvc', 1631.9700432081777) ('bullish', 

1305.714292920671) ('asvp', 1218.344499712614) ('brocker', 

1052.2722309808682) ('aggresive', 860.3969972298316) ('target', 

855.9786628413086) ('bvyh', 743.5603155445543) ('chvccurrent', 

724.2470605953451) ('sym', 636.9995528361904)

nTelos ෫ᕚኪݪلמ

ONEOK ᚆრݪل

netflix ॱᷢ

SatCon ᚆრݪل

nasd ᕑᬡේظ

===================

broker ᙎᐥᕪᕉՈ

chvc ลพڠಭ or ᙯւᥜ᭗מ

bullish ፡႐ጱ

asvp ғAdvanced Strategic Value Propositions/(management consulting)

brockerғԣܕՈ/դቘՈ

CHVCcurrent ຤ਹᩒ๜Ӟݝᙎᐥ

BVYHғ Brunton Vineyards Holdings Inc (BVYH҂ ᩒ๜ݪل

SYMғർಓ᫣ݪل



ᬯӷᔄጱፘ֒௔Ԟᶋଉṛ̶ṛ᷇ڊሿጱํᙎᐥᕪᕉՈ̵ᕑᬡේظզ݊ӞᔮڜጱӤ૱҅ݪلಅզ౯ժሖ
ၥᬯฎӞᔄᦎᦞࠟӱᙎᐥጱ̶ݪل

7. ෛ᳼ଠඎ   

 

᦯࿤ғ

 

ᬯӞᔄṛ᷇᦯࿤᮷ฎ᪙ෛ᳼ଠඎݪلզ݊ॠ࿈ᶼಸᒵ҅ಅզஉᛔᆐ౯ժݢզ஑ڊᬯฎෛ᳼ଠඎᔄ̶

 

ᔮىKmeans ᬩᤈ෸ᳵӨ hadoop ᜓᅩጱ̵م   
ෛी๐࢏ۓᬦᑕӾ᭬کጱᳯ᷌   

Ḓض౯ժ੤ᦶڥአ hadoop 2.7.6  ᬰᤈෛी๐࢏ۓ൫ୌ݊ၥ෸҅֕ڊሿԧஉग़உग़॰ௗጱᳯ๋᷌҅
ԧ retrying to connect to serverکࢧද๶ද݄ݸ  ጱᚂ፳ᇫா̶

๋ᕣ౯ժ٬ਧ᯻አ hadoop 3.1.1  ҅ hadoop 3.1.1  Ө hadoop 2.7.6  ૧ڦӧय़҅᮱ړ .xml
ᯈᗝӧ֕҅ݶԞय़ݶੜ୑҅ࠔӞᵱᥝᇙဳڦ఺ጱฎ҅ slaves  ෈կ४දݷԅ workers workers ࣁ ,
෈կӥ೰ਧ slave ๐̶ݷ࢏ۓෛी๐ၞ࢏ۓᑕᦕ୯ইӥғ

hadoop ๢ᗭӾᬰᤈ stop-all.sh ܻࣁض .1 եҔ޸ 
2. ՗ܻํ᳒؟Ӿ௩॔Ӟӻ slave ๐҅࢏ۓଚਖ਼ master ๐࢏ۓጱᰬلऴف authorized_keys  
ӾҔ

3. master ๐ץ࢏ۓද /etc/hosts  ෈կ҅فےෛྎ࢏ጱ {IP ݷᑍ}   ጱฉ੘҅ଚ᭗ᬦ scp ޸ 
եݎړᕳݱӻ slave ๐࢏ۓҔ

4. ᬰفෛ๐ץ҅࢏ۓද hdfs-site.xml  ෈կ҅ਖ਼ property dfs.data.dir  ં௔ᬰᤈץද҅ଚ
Ⴔᴻԏ؟᳒ڹ๐࢏ۓጱ data Ҕ

5. ᬰف master ๐҅࢏ۓ start-all.sh ҅ଚ᭗ᬦ hdfs dfsadmin -report ե๶༄ັಅํᜓ޸ 
ᅩฎވ౮ۑ୏ސҔ

ᕮຎ   

====================ෛ᳼ଠඎ

('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)

CBS ے೭य़ଠඎݪل

font ਁ֛

CNN ᗦํࢵᕚኪᥤෛ᳼ᗑ

weather ॠ࿈

Nbsq Noaaport Broadcast System Processor



՗ᬩᤈ෸ᳵᜓ޾ᅩጱىᔮݢզ፡҅ڊᵋ፳ᜓᅩጱीےᬩᤈ෸ᳵ᭑Ⴙݒள҅֕ฎݒளጱᑕଶଚᶋᕚ௔҅
᩽ԭଘᑞ̶ݸளᑕଶ᩼๶᩼ౌ๋҅ݒᘒᵋ፳ᜓᅩጱीग़҅ݍ

Ӡ̵᭬کጱᳯ᷌݊ᥴ٬ොໜ   

ຉොဩጱ຅ୌଚӧฎӞ૴ᷚᶲጱ҅ᕪܲԧᦜग़ᳯړ๜ེૡᑕӾ҅౯ժጱ KMeans ᓒဩզ݊ፘଫጱࣁ
̶᷌ԅྌ҅౯ժ੤ᦶԧռग़ᥴ٬ොໜ҅ଚ๋ᕣ឴஑ԧեՈჿ఺ጱᘸᔄᕮຎզ݊ݢզളݑጱᘸᔄ᭛ଶ̶

MapReduce ᬦᑕӾጱ௔ᚆᳯ᷌   

᦯ᘸᔄӾஞ1ེܔԧ᫾ԅӸ᯿ጱ௔ᚆᳯ᷌ғๅෛک੤ᦶӾ҅౯ժਫሿጱᓒဩེ᭬ڡKMeans ᓒဩጱ ࣁ
ᬽդᵱᥝၾᘙ᩻ᬦ20ړᰦጱ෸ᳵ҅ᬯӻ௔ᚆ੒ԭ೜ํහݣ๐࢏ۓጱᵞᗭ๶᧔ดᆐฎӧݢളݑጱ̶

౯ժᒫӞӻ஽ወጱฎ Java դᎱӾጱ split ੴᴴғکݑᚆտ੕ᛘ௔ᚆݢහጱ᷇ᔺ᧣አڍහ҅ᦊԅྌڍ 
ྌڍහེྯࣁਖ਼զਁᒧԀᤒᐏጱݻᰁᕟ᫨۸ԅၶᅩහᴣ෸᮷ਖ਼տᤩ᧣አ҅౯ժಅ༄ᔱکጱӞԶ෈կԞ
ඪ೮౯ժྌమဩ̶֕ฎ҅ᕪᬦ౯ժጱਫḵ҅ݎሿ௔ᚆጱኒ᷀ଚӧࣁ split ᵍړහڍහӤғֵአᧆڍ 
ጯᖌݻᰁጱܔ᦯ᬩᓒᤩᴴྺࣁګᑁզ̶ٖᔄ֒ጱ҅౯ժԞ஽ወԧ౯ժෛୌਁᒧԀጱොୗғฎވଫᧆֵ
አ StringBuilder  ᘒӧฎፗളਫֺ۸ᑮጱਁᒧԀ҅ᘒፘىጱ੤ᦶ᧔กᬯԞӧฎᳯ᷌ጱىᲫ̶

౯ժమکԧࣁӤེᦶḵӾ᮱ړੜᕟᏳکጱᳯ᷌ғইຎਖ਼ᮒկහഝᵞӾጱྯӞ੗ᮒկړ୏නᗝ҅ڞտֵ
ᵞᗭᬩᓒጱ௔ᚆय़ଏᴳ̶֗ᬯӻֺৼ՗Ӟӻ׆ᶎ᧔กय़ᰁጱ I/O ඙֢տӸ᯿೒ౌ hadoop ᵞᗭᬩᓒጱ
᭛ଶ҅चԭᬯӻཛྷᔡጱమဩ҅౯ժ᯿ෛ༄ັԧෆӻդᎱ҅ݎሿԧᒒࣁ̶׻ map()  ᬰᑕӾ҅౯ժᵱᥝ
᧛ف k ӻ centers ጱࣖຽ҅౯ժܻ๜ጱ॒ቘොဩইӥ:

 

Utils  ᔄӾ੗ᤰԧӞᔮڜਫḵӾᵱᥝአکጱڍහ҅ Utils.getCenters(PATH) :හਧԎইӥڍ 

List<ArrayList<Float>> centers = 

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



 

य़ᛘ௏᪠੪ฎ҅᭗ᬦփفጱ᪠ஆ PATH , ᭗ᬦ FSDataInputStream LineReader ޾   ಑୏෈կ҅᧛
()ᰁ᮷ᥝᬰᤈӞེ mapݻྌ҅ྯӞᓤ෈໩੒ଫጱࣁ௴௴ᘒ౯ժጱ᭛ଶኒ᷀Ԟ੪҅௳מ centers ڊ  ᬦ
ᑕ҅70000ग़ᓤ෈໩҅ centers ෈կਖ਼տᤩ಑୏ 70000 ग़ེ҅य़ᰁጱ I/O ඙֢ᴴګԧ hadoop ᵞᗭᬩ
ᓒጱ᭛ଶ̶

දྋጱ௏᪠Ԟྲ᫾ᛔᆐ҅᭗ᬦ Configuration.set()  ොဩ҅ਖ਼ centers فਂ௳מ
Configuration() ()ᬯ໏ 70000 ग़ӻ map҅ݢܨ   ឴஑ centers מ௳ጱ෸ײፗള՗ٖਂӾ᧛҅ݐ
ӧᵱᥝᬰᤈ I/O ඙̶֢

ᕪᬦӤᬿጱץද௏᪠҅Ӟེᬽդጱ෸ᳵ՗ 30+ min ᴳکԧ 1 min̶

 

   

 

 

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;
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