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Hadoop

CodTBepcka bubnmoteka Apache Hadoop npeacraB/ba okBup Koju omoryhaBa
ANCTpnbymnpaHy obpaay BeNMKMX CKynoBa nogaTtaka Kopuwherem Knactepa pavyHapa u
jeaHocTaBHOr Nporpamckor mogena. OmoryhaBa ckanmpame anamMkaumja y 3aBUCHOCTU 0f
AOCTYMHOTr XapABepa Ha KoMe je NoguUrHyT ( M Ha cUCTEMMMA Ca jeAHMM CEPBEPOM M Ca
BEIMKMM Bpojem cepBepa Ko, KOjux CBaKM MMa 0KaAHM NpocTop). bubanoteka je
An3ajHUpPaH Tako Aa Ha aniMKaTUBHOM HUBOY OTKpUje 1 0b6paamn KBapoBe, LUTO 3aXTeBA
Kopuwhere HaMeHCKOr XxapAaBepa ga 61 ce nocTurna Bennka AoCcTynHocT, Beh ce moxke
KOPUCTUTU AOCTYNaH XapAasep.

Cappu cnegehe moayne:

*Hadoop Common: Moayn cagpxu 3ajeaHNYKe AeN0Be KOje KOPUCTE OCTann MOAYN.,
*Hadoop Distributed File System (HDFS™): Aunctpmnbyupanun ¢ajn cucrem Koju omoryhasa
BMCOKO-NPONYCHU NPUCTYN Nogaunma anavkaumje.

*Hadoop YARN: OkBup 3a pacnopehmnBare NnocnoBa 1 ynpaB/bakbe pecypcnuma Knactepa.
*Hadoop MapReduce: Cnuctem 3a napanesnHo npouecupare Be/IMKUX CKYNnoBa nogaTaka

(3acHoBaH Ha YARN moayny)
@
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http://hadoop.apache.org/




MapReduce

*Manpuajyc (MapReduce) npeacTtaB/ba NPOrpamMckmn moaen Koju Tpeba aa onakiia
obpaay v Kpenparbe BeMKe KONMYNHE NogaTaka Kopuctehu napanenHe anropntme
KOjU MOTy Aa ce M3BpLIaBajy Ha rpynu padyHapa. MHcnmnpaymja notuye o4
dYHKUMOHANHUX je3nKa (Lisp) Koju nmajy dase manupara 1 peaykuumje.
*Kopuwhere ce moxe nogenute Ha cnegehe Kopake:

1. KomnneTaH ynasHu ceT nogataka Koju je noTpebHo ga ce obpaan ce pasbuja
Ha NapoBe K/byy-BpeaHOCT.

2. Y pasy manmparba Kao ynasHM NogaTak NPUCTUKE jedaH nap K/by4d-BpeaHoCT
Koju ce obpahyje. Ha ocHoBy oBOr napa nogataka popmmpa ce 1CTa Koja
CaApPXKM HYNA UK BULLE NAPOBA KOjU cagpKe K/by4-BpegHOoCT.

Map: (keyl, vall) -> listOf(key2, val2)

3. Kapa ce 3aBpwu pasa manupama n3nasm gase manmparba ce rpynumuy no
BPeAHOCTM K/byda 1 npocnehyjy y dasy peaykuumje.

4. Y dasy pegyKumje Kao yanasHU nogaTtak NPUCTMKE jedaH K/byd U INCTa
BPeAHOCTU Koje Cy 3a AaTu K/byd KpeunpaHe y ¢asm manmpara. Ha ocHoBy
0BMX BpegHoOCTM ce dopmumpa nmMcTa pesynrtarta.

Reduce: (key2, listOf(val2)) -> listOf(val3)




Ko cse kopuctu MapReduce ¥ 38 WTa?

*Google: (nonasHa ocHoBa, He Kopuctn Hadoop)
*KOHCTpYKUMja MHAEKCA KOA NpeTparkuBama cTpaHuua (Google Search)
*[pynucare ynaHaka (Google News)
*AyTomaTcKo npeBohere 3aCHOBAHO Ha CTaTUCTULMU
*Kog, BMLIECNOjHMX Mana yanua
*Yahoo!:
*Kopa, npeTparkmBa U HAeKcupama ctpanmua (“Web map” Yahoo! Search)
*duntpuparbe cnam nopyka (Yahoo! Mail)
*Facebook:
*Obpapna nogataka (Data mining)
*OnTmMmun3aynja peknama
*duntpupare cnama
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Modifier and Type

Method and Description

protected void

protected void

void

protected void

cleanup (org.apache .hadoop.mapreduce .Mapper .Context context)

Called once at the end of the task.

map (KE¥YIN key, VALUEIN value,
org.apache.hadoop.mapreduce.Mapper.Context context)

Called once for each key/value pair in the input split.
run (org.apache.hadoop.mapreduce ..Mapper.Context context)

Expert users can override this method for more complete control over the execution
of the Mapper.

setup (org.apache.hadoop.mapreduce . Mapper.Context context)

Called once at the beginning of the task.

map

protected wvoid map (KEYIN kevy,
VALUEIN wvalue,
org.apache.hadoop.mapreduce.Mapper.Context context)
throws IOException,

InterruptedException

identity function.

Called once for each key/value pair in the input split. Most applications should override this, but the default is the

“THNTOWS:
IOException

InterruptedException
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Modifier and Type

Method and Description

protected wvoid

protected wvoid

void

protected wvoid

cleanup (org.apache.hadoop.mapreduce . Reducer.Context context)
Called once at the end of the task.

reduce (KEYIN key, Iterable<VALUEIN> wvalues,
org.apache.hadoop.mapreduce.Reducer.Context context)

This method is called once for each key.

run (org.apache.hadoop .mapreduce.Reducer.Context context)
Advanced application writers can use the

run (org.apache.hadoop .mapreduce . Reducer . Context) method to contro
how the reduce task works.

setup (org.apache.hadoop.mapreduce . Reducer.Context context)

Called once at the start of the task.

reduce

protected void reduce (KEYIN key,
Iterable<VALUEIN> walues,
org.apache _hadoop.mapreduce.Reducer.Context context)

throws IOException,

InterruptedException

This method is called once for each key. Most applications will define their reduce class by overriding this method.

The default implementation is an identity function.

ICException

InterruptedException




Reducer

PeayKuuja ce cactoju U3 Tpu OCHOBHe ¢a3se:

1. Meuwame (Shuffle)
[MpunnMkom peayKumje ce KOPUCTU rpynmucaHun nsnas ¢pase manuparba. ¥ osoj ¢pasu
CUCTEM, 32 CBAKM YBOP KOjU pagm peayKumjy, NpoHana3n cBe peneBaHTHe AenoBe
n3na3a Koju Ccy Npon3BenM YBOPOBU KOju page manuparse. NNpoHanaxkeme ce
obassba kKopuctehmn HTTP.

2. Coptupame (Sort)
Cuctem rpynuiie ynase Koje Tpeba peaykoBatm kopuctehm bmnxos K/byd. OBO je
noTpebHO Aa ce ypagu jep cy pas/IMuMTM YBOPOBO KOjM page Manupare MOrun 3a
NCTU YBOP KOju pade peayKumjy aa npomsseay K/by4yese.
®a3za mewama U copTUparba ce 06aB/bajy CUMYNTAHO, TO jECT NPUIMKOM
A0XBaTaka M3na3a OHU ce cnajajy. [JoaaTth 3a CEKYHAAPHO COPTUPaHbe

3. Pepykumja (Reduce)
Y o0Boj pa3u ce obaB/ba cama meToaa 3a peaykunjy reduce(Object, Iterable,
Context) KOja ce No3MBa 3a CBaKM rpynumcaHun nap <K/by4, KONEeKLUKja BPeAHOCTU>,
N3na3 oBe ¢a3e ce 0bmyHO ynucyje y RecordWriter Kopuctehu
TasklnputOutputContext.write(Object, Object).

N3na3 ¢pase peaykumje ce He copTUpa.



http://hadoop.apache.org/docs/r2.7.0/api/org/apache/hadoop/mapreduce/Reducer.html
http://hadoop.apache.org/docs/r2.7.0/api/org/apache/hadoop/mapreduce/Reducer.html
http://hadoop.apache.org/docs/r2.7.0/api/org/apache/hadoop/mapreduce/Reducer.html
http://hadoop.apache.org/docs/r2.7.0/api/org/apache/hadoop/mapreduce/Reducer.html
http://hadoop.apache.org/docs/r2.7.0/api/org/apache/hadoop/mapreduce/RecordWriter.html
http://hadoop.apache.org/docs/r2.7.0/api/org/apache/hadoop/mapreduce/TaskInputOutputContext.html
http://hadoop.apache.org/docs/r2.7.0/api/org/apache/hadoop/mapreduce/TaskInputOutputContext.html

MewarHs@ U COPTUPRaHDE

MocTynak peayKuuje 3anoymtbe Tako WTOo ce nogaum nckonupajy us ¢ase manmpama
ynm byay aoctynHu. ®asa peayKumnje MoXKe Aa 3anoYHe TEK Kaga Ce KOMNETHO
3aBpwu pasa manupa u NpUKyne eHN pesynTaTu.

Map task . Reduce task
Spill files on Merge happens in
disk: partitioned Spill files merged memory if data fits,
Spilledto a b into singl tout therwise al disk
. y reduce task, into single outpu otherwise also on dis
new disk " fil
each partition le

file when
almost full

|

sorted by key

Fetch over|HTTP

Buffer in
memory

Input
split

ALY

There are tuning parameters
to control the performance
of this crucial phase.

\/
/

From other Maps

To other Reduces
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Modifier and Type

Method and Description

void

vold

vold

vold

void

volid

void

vold

void

boolean

setMapperClass (Class<? extends Mapper> cls)
Set the Mapper for the job.

setReducerClass (Class<? extends Reducer> cls)
Set the Reducer for the job.

setInputFormatClass (Class<? extends InputFormat> cls)
Set the InputFormat for the job.

setOutputFormatClass (Class<? extends OutputFormat> cls)
Set the outputFormat for the job.

setOutputKeyClass (Class<?> thellass)

Set the key class for the job output data.

setOutputValueClass (Class<?> thellass)

Set the value class for job outputs.

setMapOutputKeyClass (Class<?> theClass)

Set the key class for the map output data.
setMapOutputValueClass (Class<?> theClass)

Set the value class for the map output data.

submit ()
Submit the job to the cluster and return immediately.

waitForCompletion (boolean wverbose)

Submit the job to the cluster and wait for it to finish.




WeordCount (1)

Hanucatn MapReduce nporpam Koju 4nMTa cagprKaj 3aaate gatoteke n npebpojasa
KOZIMKO Ce NyTa KOoja ped y Toj AaTtoTeun nojasuna.

public static class Map extends
Mapper<LongWritable, Text, Text, IntWritable> {

private final static IntWritable one = new IntWritable(1);
private Text word = new Text();

public void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
String line = value.toString();
StringTokenizer tokenizer = new StringTokenizer(line);
while (tokenizer.hasMoreTokens()) {
word.set(tokenizer.nextToken());
context.write(word, one);




WeordCount (1)

Hanucatn MapReduce nporpam Koju 4nMTa cagprKaj 3aaate gatoteke n npebpojasa
KOZIMKO Ce NyTa KOoja ped y Toj AaTtoTeun nojasuna.

public static class Reduce extends
Reducer<Text, IntWritable, Text, IntWritable> {
public void reduce(Text key, Iterable<IntWritable> values,
Context context) throws IOException, InterruptedException {
int sum = 9;
for (IntWritable value : values) {
sum += value.get();

¥

context.write(key, new IntWritable(sum));




WeordCount (1)

Hanucatn MapReduce nporpam Koju 4nMTa cagprKaj 3aaate gatoteke n npebpojasa
KOZIMKO Ce NyTa KOoja ped y Toj AaTtoTeun nojasuna.

public static void main(String[] args) throws Exception {
Job job = Job.getInstance();
job.setJarByClass(WordCountl.class);

job.setJobName("wordcountl™);

job.setInputFormatClass(TextInputFormat.class);
job.setOutputFormatClass(TextOutputFormat.class);

job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);

job.setMapperClass(Map.class);
job.setReducerClass(Reduce.class);

FileInputFormat.setInputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

job.waitForCompletion(true);




WordCount (1)

Hanucatn MapReduce nporpam Koju 4nMTa cagprKaj 3aaate gatoteke n npebpojasa
KOZIMKO Ce NyTa KOoja ped y Toj AaTtoTeun nojasuna.
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Conflguration

Modifier and Type

Method and Description

void

vold

<T extends Enum<T>>

void

volid

String

boolean

double

setBoolean (String name, boolean wvalue)
Set the value of the name property to a boolean.
setDouble (String name, double walue)

Set the value of the name property to a double.
setEnum (String name, T wvalue)

Set the value of the name property to the given type.
setFloat (8tring name, float walue)

Set the value of the name property to a float.

get (String name, String defaultValue)

Get the value of the name.

getBoolean (String name, boolean defaultvalue)
Get the value of the name property as a boolean.
getDouble (String name, double defaultValue)
Get the value of the name property as a double.




WeordCount (2)

Y pa3BujeHOM nporpamy 3a npebpojaBatbe peun AoAaTH aprymMeHT KOjum ce 3aaje Aa
21 BOAW payyHa O MasIMM U BEJIMKUM C/IOBUMA.

public static class Map extends
Mapper<LongWritable, Text, Text, IntWritable> {
private final static IntWritable one = new IntWritable(1);
private Text word = new Text();

private boolean caseSensitive;
public void setup(Context context) {
caseSensitive = context.getConfiguration()
.getBoolean("data", false);
ki
public void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
String line = value.toString();
line = caseSensitive ? line : line.tolowerCase();
StringTokenizer tokenizer = new StringTokenizer(line);
while (tokenizer.hasMoreTokens()) {
word.set(tokenizer.nextToken());
context.write(word, one);




WeordCount (2)

Y pa3BujeHOM nporpamy 3a npebpojaBatbe peun AoAaTH aprymMeHT KOjum ce 3aaje Aa
21 BOAW payyHa O MasIMM U BEJIMKUM C/IOBUMA.

public static void main(String[] args) throws Exception {
Conftiguration conf = new Configuration();
conf.setBoolean("data"”, true);

Job job = Job.getInstance(conf, "wordcount2");

job.setJarByClass(WordCount2.class);

job.setInputFormatClass(TextInputFormat.class);
job.setOutputFormatClass(TextOutputFormat.class);

job.setOutputKeyClass(Text.class);
job.setOutputValueClass(IntWritable.class);

job.setMapperClass(Map.class);
job.setReducerClass(Reduce.class);

FileInputFormat.setInputPaths(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

job.waitForCompletion(true);




Mapper.Context

Modifier and Type

Method and Description

Counters.Counter

Counters.Counter

Inputsplit

float

void

getCounter (Enum<?> name})

Get the Counters . Counter of the given group with the given name.
getCounter (String group, String name)

(zet the Counters.Counter of the given group with the given name.
getInputSplit()

Get the Inputsplit object for a map.

getProgress ()

(et the progress of the task.

setStatus (String status)

Set the status description for the task.




WeordCount (3)

Y pa3BujeHOM nporpamy 3a npebpojaBatbe peyn 4oAaTM UCIUCUBAHE NePUOANYHOT

n3BeLTaja.
public static class Map extends

Mapper<LongWritable, Text, Text, IntWritable> {

private boolean caseSensitive;
private String inputFile;

private int numOfProcessedlLines = @;
public void setup(Context context) {

¥

caseSensitive = context.getConfiguration().getBoolean("data", false);

inputFile = ((FileSplit) context.getInputSplit()).getPath().getName();

public void map(LongWritable key, Text value, Context context)

—Conmtextwrite(word; one s

throws I0Exception, InterruptedException {

numOfProcessedlLines++;

int num = 0;

while (tokenizer.hasMoreTokens()) {
num-++;
word.set(tokenizer.nextToken());

Counter ¢ = context.getCounter(Counters.NUM_RECORDS);
c.increment(1);

¥

context.setStatus(”™" + numOfProcessedlLines + ". in " + inputFile

- + " were " + num + " words");




KombuHosaHe MeNHYpesyaTaTa

*HakoH obaBs/bakba onepauuje mannpara HeHU M31a3uM Ce Hanase y ONnepaTUBHO]
memopuijn. Kako 6u ce nosehana epunkacHocT obpaae, Aa ce €BM nNogaum He 6u cacam
Ha peayKuunjy u rybuno Bpeme Ha NakoBakbe, TPAHCMOPT U NpPenaknBakbe NOAaTaKa,
yBeZEeH je NocTynak KomburuHoBara mehypesyntata. OBaj NOCTynak je camMyaH
peayKkumju, ¢ TUM Aa ce He mopa Aa ce obass/ba Hag CBUM nogaumnma Beh camo Hapg,
M3BECHOM KOZIMYMHOM MNogaTaKa Koju Cy MPOMCTEK/IN HAKOH Manupakba.

*[MpuanKkom Kpeunparba Tpeba BOANTU padyHa Aa yi1a3HU/M31a3HU K/byd U BPEAHOCT
Mopajy aa byay nctor Tona Kao n3nasm manmpama.

*MoKe NPUMEHUTU CaMO Y C/ly4ajeBMMaA Kaaa je Nnocao TakBa Aa NogprKkaBa
NHKPEeMEHTaHy o0bpaay

* MAX(5, 4, 1, 2) = MAX(MAX(5, 1), MAX(4, 2))

* Ucto n 3a SUM, MIN, COUNT, ...

*O6MYHO UCTA KNaca pagm n manuparbe n KoOMbUHoBarLe pesynTata Manupatba.




Job (HacTaBak)

Modifier and Type Method and Description

void setCombinerClass (Class<? extends Reducer>> cls)

Set the combiner class for the job.

vold setPartitionerClass (Class<? extends Partitioner> cls)
Set the partitioner for the job.




WeordCount (4)

Y pa3BujeHOM nporpamy 3a npebpojaBatbe peun oaatv KombuHoBake pesynTaTa Ha
payyHapy Ha Kome ce obaB/ba Manupamse.

public static class Reduce extends
Reducer<lext, Intwritable] Text, IntWritablep {
public void reduce( key, Iterable<IntWritable> values,

Context context) InterruptedException {
int sum = @;
for (IntWritable value : values)

sum += value.get();

¥

context.write(key, new IntWritable(sum));

} by NcTn ynasHu n usnasHu tunosun!!

public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
conf.setBoolean("data", true);

Job job = Job.getInstance(conf, "wordcount2");

job.setJarByClass(WordCount4.class);

job.setMapperClass(Map.class);
job.setCombinerClass(Reduce.class);
job.setReducerClass(Reduce.class);




NemseHse

*Knaca Partitioner ynpas/ba pacnogenom ckymna K/bydeBa HacTa/IMX HaKOH NOCTYMKa
Manunpama PasIMuuTMM peayktopuma. Kibyd, Uam keros NoAacKymn, Ce KOPUCTU Aa ce
CKyn nogenu y rpyne. 3a 0BO Nocesny ce 06MYHO KOpUCTU Xell GyHKLMja Kako bu ce
K/by4€BUM paBHOMEPHO pacnogenunun. bpoj rpyna 3a nogeny je UCTU Kako n 6poj
peayKkTopa. Ha oBaj HauMH ce pe3ynTaTtM manuparba gene mehy peayKropmma.

Node 1 Node 2

Files loaded from local HDFS stores Files loaded from local HOFS stores

InputFormat InputFormat

|sp|it||split||split| |SD|i‘t||Spl'rt||SpI'rt|
A ecordreaters: | RR || RR | | RR | | RR || RR | | RR |
Input (k, v) pairs ¢ ¢ ¢ l ¢ ¢ Input (k, v} pairs
map map map map map map
Intermediate (k, v) pairs\ /
Y

Partitioner

“Shuffling” process

pairs exchanged
by all nodes

reduce

Final (k, v} pairs Final {k, v} pairs
Y Y

Whiteback to Writeback to
local HDFS OutputFormat OutputFormat \ocal HDFS
store store

|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Intermediate [k, v)
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Modifier and Type Method and Description

abstract int getPartition (KEY key, VALUE value, int numPartitions)
Get the partition number for a given key (hence record) given the total number of
partitions 1.e.

getPartition

public abstract int getPartition (KEY key,
VALUE walue,
int numPartitions)

[Get the partition number for a given key (hence record) given the total number of partitions i.e. number of
reduce-tasks for the job.

Typically a hash function on a all or a subset of the key.

Parameters:

key - the key to be partioned.

value - the entry value.

numPartitions - the total number of partitions.
Returns:

the partition number for the key.




WordCount (5)

Y pa3BunjeHom nporpamy 3a npebpojaBarbe peun goaatm pacnopehmnsame npema xeeul
dYyHKUMjN.

public static class Partition extends Partitioner<Text, IntWritable> {

@Override
public int getPartition(Text key, IntWritable value, int numPartitions) {
return key.hashCode() % numPartitions;

¥
¥

public static void main(String[] args) throws Exception {

job.setPartitionerClass(Partition.class);




MynucaHse pesyaTaTa 38 PesyKUU]Y
*HaKOH Aesberba K/byyeBa peayktopnuma moryhe je MX0OBO 404aTHO COPTUPAHE MO

HeKOM KpuTtepunjymy kopmuctehu objekat 3a nopehere Koju ce noctaB/ba Kopuctehu
meToay setSortComparatorClass(Class) knace Job.

*[Mopen copTnpatba K/byyeBa moryhe je bMXOBO rpynucakbe Kako bu ce obaBuna
objeanrbeHa obpaaa Hag rpynMcaHnm KsbydeBuma. OBO ce pagm ykonmnko ce sehu 6poj
K/by4eBa MOXE rpynmcaTi No HEKOM CBOM CBOjCTBY Y jeiaH K/byd. 3a rpynucatbe
K/by4yeBa ce Kopuctu nocebaH objekaT 3a nopeherbe RawComparator Koju ce noctaB/ba
kKopuctehun metoay setGroupingComparatorClass (Class) knace Job. Ha oBaj HauuH ce
nocTuxe edeKaT Koju je A0CTa CZIMYAH CEKYHAAPHOM COPTUPatbY.

*Tpeba NnpumeTnTN Aa ce NPBO 06aB/ba COPTUPAHE NA FPYNMCcatbe K/byyeBsa.




Job (HacTasaKk)

Modifier and Type

Method and Description

void

volid

void

setGroupingComparatorClass (Class<? extends
RawComparator> cls)
Define the comparator that controls which keys are grouped together for a

single call to Reducer.reduce (Object, Iterable,
org.apache . hadoop.mapreduce . Reducer . Context)

setCombinerKeyGroupingComparatorClass (Class<? extends
RawComparator> cls)

Define the comparator that controls which keys are grouped together for a
single call to combiner, Reducer.reduce (Object, Iterable,
org.apache . hadoop .mapreduce . Reducer . Context)

setSortComparatorClass (Class<? extends RawComparator> cls)

Define the comparator that controls how the keys are sorted before they are
passed to the Reducer.




&

Mynucakse pesyaTaTa 38 PeLVKUUY - NoUMEP

MoTpebHo je cBaKoj cTpaHnuM (AOKyMeHTY) npuapyxutn URL aynankaTa Te ctpaHuue
Koju uma Hajsehu paHr.

K/byy 3a Map ¢a3y: url

BpeagHocT 3a Map: AOKYMEHT, paHr CTpaHuue

N3na3Hu Kbyd Map $ase: yekcyma AOKYMEHTA, PaHr CTpaHuLE

N3na3Ha BpegHocT Map ¢asze: url

[ersere KbyyeBa namehy pegyKropa: no Yekcymm

CopTupambe K/bydeBa (SortComparator): no yekcymu na no onagajyhem paury

CTpaHuue

Mpynucarbe K/byyeBa (GroupingComparator): no Yyekcymu




RawComparator<Ts

compare

int compare (bytel[] bl,
int s1,
int 11,
byte[] b2,
int s2,
int 12)

Compare two objects in binary. b1[s1:11] is the first object, and b2[s2:12] is the second object.

Parameters:
b1 - The first byte array.
s1 - The position index in b1. The object under comparison's starting index.
11 - The length of the object in b1.
b2 - The second byte array.
=2 - The position index in b2. The object under comparison's starting index.
12 - The length of the object under comparison in b2.

Returns:

An integer result of the comparison.




Pacnopen obpane
Map.setup
Map.map(key1l, valuel)
if(hasMore keys1) goto 3
SortComparator.sort
Combiner.setup
Combiner.reduce
npu no3msy values.next() nosmea ce CombinerKeyGroupingComparator.compare
7. if(hasMore keys1) goto 6

ok wWwnNE

8. Partition.getPartition(key2, value2)
9. SortComparator.sort

10. Reduce.setup
11. Reducer.reduce(key, values),

npu no3usy values.next() nosmea ce GroupingComparator.compare
12. if(hasMore keys1) goto 11




Writable

Modifier and Type

Method and Description

void

vold

readFields (DataInput in}
Deserialize the fields of this object from in.

write (DataOutput cut)
Serialize the fields of this object to cut.

«interface»
Writable
org.apache.hadoop.io

«interface»
WritableComparable

4

ArrayWritable

eE TwoDAmayWritable

BRL AbstractMapWritable =

EEssssmmsssssspgEsssssssEEssEsssssssEEsEEEE

BooleanWritable

ByteWritable

IntWritable

VintWritable

FloatWritable

LongWritable

VlongWritable

DoubleWritable

NullWritable

Text

BytesWritable

MD5Hash

ObjectWritable

GenericWritable

EAL

MapWritable

SortedMapWritable




WeordCount (6)

Y pa3BujeHOM nporpamy 3a npebpojaBatbe peun AoAaTh Aa NPosia3m Kpo3 Bulle
[AaTOTeKa, a/n Aa UCnucyje 3a CBaKy AaTOTEKY KOJIMKO Ce cy nyTa NnojaBuie peyu

KOje Cv ucte AvVxUnuHe Kao HaiAVvXa pey v TOi AaTOTEeUMN.
static class FileWord implements Writable {

String fileName;

String word;

public void write(DataOutput out) throws IOException {
Text.writeString(out, fileName);
Text.writeString(out, word);

}
public void readFields(DataInput in) throws IOException {

this.fileName = Text.readString(in);
this.word = Text.readString(in);

¥

public String toString() {
String result = fileName + "\t" + word;
return result;

¥
public void extract(byte[] text, int start, int length) {
try {
byte[] arl = Arrays.copyOfRange(text, start, start + length);
DataInputStream inl = new DataInputStream(
new ByteArrayInputStream(arl));
readFields(inl);
} catch (IOException e) {
e.printStackTrace();
¥
h




WeordCount (6)

Y pa3BujeHOM nporpamy 3a npebpojaBatbe peun AoAaTh Aa NPosia3m Kpo3 Bulle

AATOTeKa, ann Aa UCMKUCYje 3a CBaKY AATOTEKY KOIMKO Ce Cy NyTa NojaBusie peyu
public static class Map extends
Mapper<LongWritable, Text, FileWord, IntWritable> {

private final static IntWritable one = new IntWritable(1);

public void map(LongWritable key, Text value, Context context)
throws I0Exception, InterruptedException {
String line = value.toString();
line = caseSensitive ? line : line.tolLowerCase();
numOfProcessedlLines++;
StringTokenizer tokenizer = new StringTokenizer(line);
int num = @;
while (tokenizer.hasMoreTokens()) {

num++;
FileWord out = new FileWord();
out.fileName = inputFile;

out.word = tokenizer.nextToken();

context.write(out, one);

Counter ¢ = context.getCounter(Counters.NUM_RECORDS);
c.increment(1);

} ] - L1

context.setStatus("" + numOfProcessedLines + ". in " + inputFile

+ + " were " + num + " words");




WeordCount (6)

Y pa3BujeHOM nporpamy 3a npebpojaBatbe peun AoAaTh Aa NPosia3m Kpo3 Bulle
[AaTOTeKa, a/n Aa UCnucyje 3a CBaKy AaTOTEKY KOJIMKO Ce cy nyTa NnojaBuie peyu
KOoje Cy UCTe AyKMHEe Kao Hajay»Ka ped y Toj AaToTeuu.

public static class Reduce extends
Reducer<FileWord, IntWritable, FileWord, IntWritable> {

String lastFileName = null;

public void reduce(FilelWord key, Iterable<IntWritable> values,
Context context) throws IOException, InterruptedException {

if (lastFileName == null || !lastFileName.equals(key.fileName)) {
lastFileName = key.fileName;
int sum = @;
for (IntWritable value : values) {
sum += value.get();

¥

context.write(key, new IntWritable(sum));




WeordCount (6)

Y pa3BujeHOM nporpamy 3a npebpojaBatbe peun AoAaTh Aa NPosia3m Kpo3 Bulle
[AaTOTeKa, a/n Aa UCnucyje 3a CBaKy AaTOTEKY KOJIMKO Ce cy nyTa NnojaBuie peyu
KOoje Cy UCTe AyKMHEe Kao Hajay»Ka ped y Toj AaToTeuu.

public static class Partition extends Partitioner<FileWord, IntWritable> {

@Override
public int getPartition(FileWord key, IntWritable value,
int numPartitions) {
return key.fileName.hashCode() % numPartitions;




WeordCount (6)

Y pa3BujeHOM nporpamy 3a npebpojaBatbe peun AoAaTh Aa NPosia3m Kpo3 Bulle
[AaTOTeKa, a/n Aa UCnucyje 3a CBaKy AaTOTEKY KOJIMKO Ce cy nyTa NnojaBuie peyu
KOoje Cy UCTe AyKMHEe Kao Hajay»Ka ped y Toj AaToTeuu.

public static final class GroupingComparator implements
RawComparator<Filelord> {
public int compare(byte[] textl, int startl, int lengthl, byte[] text2,

int start2, int length2) {

FileWord fwl = new FileWord();

fwl.extract(textl, startl, lengthl);

FileWord fw2 = new FileWord();

fw2.extract(text2, start2, length2);

return compare(fwl, fw2);

¥

public int compare(FileWord ol, FileWord o02) {
int result = ol.fileName.compareTo(o2.fileName);
if (result == 0) {
result = -(ol.word.length() - o2.word.length());
¥

return result;




WeordCount (6)

Y pa3BujeHOM nporpamy 3a npebpojaBatbe peun AoAaTh Aa NPosia3m Kpo3 Bulle
[AaTOTeKa, a/n Aa UCnucyje 3a CBaKy AaTOTEKY KOJIMKO Ce cy nyTa NnojaBuie peyu
KOoje Cy UCTe AyKMHEe Kao Hajay»Ka ped y Toj AaToTeuu.

public static final class SortComparator implements
RawComparator<FileWord> {
public int compare(byte[] textl, int startl, int lengthl, byte[] text2,

int start2, int length2) {

FileWord fwl = new FileWord();

fwl.extract(textl, startl, lengthl);

FileWord fw2 = new FileWord();

fw2.extract(text2, start2, length2);

return compare(fwl, fw2);

¥

public int compare(FileWord ol, FileWord o02) {
int result = ol.fileName.compareTo(o2.fileName);

if (result == 0) {
result = -(ol.word.length() - o2.word.length());
b
if (result == 0) {
result = ol.word.compareTo(o2.word);
b

return result;




WeordCount (6)

Y pa3BujeHOM nporpamy 3a npebpojaBatbe peun AoAaTh Aa NPosia3m Kpo3 Bulle
[AaTOTeKa, a/n Aa UCnucyje 3a CBaKy AaTOTEKY KOJIMKO Ce cy nyTa NnojaBuie peyu
KOoje Cy UCTe AyKMHEe Kao Hajay»Ka ped y Toj AaToTeuu.

public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
conf.setBoolean("data"™, true);
Job job = Job.getInstance(conf, "wordcount6™);
job.setJarByClass(WordCount5.class);
job.setOutputKeyClass(FileWord.class);
job.setOutputValueClass(IntWritable.class);
job.setMapperClass(Map.class);
job.setReducerClass(Reduce.class);
job.setInputFormatClass(TextInputFormat.class);
job.setOutputFormatClass(TextOutputFormat.class);
FileInputFormat

.setInputPaths(job, new Path(args[@]), new Path(args[1]));

FileOutputFormat.setOutputPath(job, new Path(args[1]));
job.setPartitionerClass(Partition.class);
job.setGroupingComparatorClass(GroupingComparator.class);
job.setSortComparatorClass(SortComparator.class);
job.waitForCompletion(true);




AHTerpan

Hanncatn MapReduce nporpam Koju papyHa uHTerpan gate ¢pyHKUMje y 3a4aTUM
roaHnuama.
public static class Map extends
Mapper<LongWritable, Text, Text, Doublelritable> {
private Text word = new Text("Integral™);
private int numberOfIntervals;
public void setup(Context context) {
numberOfIntervals = context.getConfiguration().getInt("numberOfIntervals™, 1000);
h
public void map(LongWritable key, Text value, Context context)
throws IOException, InterruptedException {
String line = value.toString();
String[] args = line.split(",");
double start = Double.parseDouble(args[0]);
double end = Double.parseDouble(args[1]);
double dx = (end - start) / numberOfIntervals;
double x = start;
double sum = @;
for (int i = @; i < numberOfIntervals; i++) {
sum = sum + F(x) * dx;
X = X + dx;
h
DoublelWritable result = new DoubleWritable(sum);
context.write(word, result);




AHTerpan

Hanuncatn MapReduce nporpam Koju papyHa uHTerpan gate ¢pyHKUMje y 3a4aTUM
rpaHuLama.

public static class Reduce extends
Reducer<Text, DoubleWritable, Text, DoubleWritable> {

public void reduce(Text key, Iterable<DoubleWritable> values,
Context context) throws IOException, InterruptedException {
double sum = 0;
for (DoubleWritable val : values) {
sum += val.get();
}
DoubleWritable result = new DoubleWritable(sum);
context.write(key, result);




AHTerpan

Hanuncatn MapReduce nporpam Koju papyHa uHTerpan gate ¢pyHKUMje y 3a4aTUM

rPaHnUama.

private

static double f(double x) {

return x;

¥

public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
conf.setInt("numberOfIntervals™, 1000);

Job

job.
jab.
job.
job.
job.
jab.
job.
job.
job.

job = Job.getInstance();
setJarByClass(Integral.class);
setJobName("Integral™);
setMapperClass(Map.class);
setCombinerClass(Reduce.class);
setReducerClass(Reduce.class);
setOutputKeyClass(Text.class);
setOutputValueClass(Doubleliritable.class);
setInputFormatClass(TextInputFormat.class);
setOutputFormatClass(TextOutputFormat.class);

FileInputFormat.setInputPaths(job, new Path(args[@]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));
job.waitForCompletion(true);




MHoMKEeHse MaTPULLE

Hanuncatn MapReduce nporpam Koju ob6aB/ba MHOXeHe MaTpuLa NPOYNTaHUX U3 jeaHe

AaTOTEKE.

map(key, value)
// value 1is ("A", iJ J, a 13j) or ("B", 7, k, b jk)

if value[@] AT
1= value[ ]
j = value[2]

a_1j = value[3]
for k = 1 to p:
emit((i, k), (A, Jj, a_ij))

emit((i, kj, (B, j, b_jk))

reduce(key, values):
// key is (1, k)
// values is a list of ("A", j, a 1ij) and ("B", j, b jk)
hash A = {J: a 1] for (x, Jj, a 1]) in values 1f x == A}
hash B {j: b jk for (x, j, b _jk) in values if x == B}
result
for j =1 tD n:
result += hash A[J] * hash B[]]
emit(key, result)

http://importantfish.com/one-step-matrix-multiplication-with-hadoop/



Hanuncatn MapReduce nporpam Koju ob6aB/ba MHOXeHe MaTpuLa NPOYNTaHUX U3 jeaHe

AaTOTEKE.

public static class Map extends Mapper<LongWritable, Text, Text, Text> {
public void map(LongWiritable key, Text value, Context context)

MHoMKEeHse MaTPULLE

throws I0Exception, InterruptedException {
Configuration conf = context.getConfiguration();
int m = Integer.parseInt(conf.get("m")});
int p = Integer.parseInt(conf.get("p"));
String line = value.toString();
String[] indicesAndValue = line.split(",");
Text outputKey = new Text();
Text outputValue = new Text();
if (indicesAndValue[@].equals("A")) {
for (int k = 8; k < p; k++) {
outputKey.set{indicesAndValue[1] + "," + k);
outputValue.set("A," + indicesAndValue[2] + ","
+ indicesAndValue[3]);
context.write(outputKey, ocutputValue);
¥
} else {
for (int 1 = @; 1 < m; i++) {
outputKey.set(i + "," + indicesAndValues[2]);
outputValue.set("B," + indicesAndValue[1] + ","
+ indicesAndValue[3]);
context.write(outputKey, ocutputValue);

http://importantfish.com/one-step-matrix-multiplication-with-hadoop/




MHoMKEeHse MaTPULLE

Hanuncatn MapReduce nporpam Koju ob6aB/ba MHOXeHe MaTpuLa NPOYNTaHUX U3 jeaHe

NATOTeKeublic static class Reduce extends Reducer<{Text, Text, Text, Text> {
public void reduce(Text key, Iterable<Text> wvalues, Context context)
throws I0Exception, InterruptedException {
String[] value;
HashMap<Integer, Float> hashA = new HashMap<Integer, Float>();
HashMap<Integer, Float> hashB = new HashMap<Integer, Float>();
for (Text val : values) {
value = val.toString().split(",");
if (value[@].equals("A")) {
hashA.put(Integer.parselnt(value[1]),
Float.parseFloat(value[2]));
} else {
hashB.put(Integer.parseInt(value[1]),
Float.parseFloat(value[2]));

¥

¥
int n = Integer.parseInt(context.getConfiguration().get("n"));

float result = 8.6f;
fleat a_ij;
float b_jk;
for (int j = 8; J < n; Jj++) {
a_ij = hashA.containsKey(j) ? hashA.get(j) : @.ef;
b _jk = hashB.containsKey(3j) ? hashB.get(j) : @.8f;
result += a_ij ¥ b_jk;
¥
if (result != @.8f) {
context.write(null,
new Text(key.toString() + "," + Float.toString(result)));

1 http://importantfish.com/one-step-matrix-multiplication-with-hadoop/




MHoMKEeHse MaTPULLE

Hanuncatn MapReduce nporpam Koju ob6aB/ba MHOXeHe MaTpuLa NPOYNTaHUX U3 jeaHe
AaToTeke.

public static void main(String[] args) throws Exception {
Configuration conf = new Configuration();
// A is an m-by-n matrix; B is an n-by-p matrix.
conf.set("m", "2");
conf.set("n", "5");
conf.set("p", "3");

Job job = new Job(conf, "MatrixMatrixMultiplicationOneStep");
job.setJarByClass(OneStepMatrixMultiplication.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);

job.setMapperClass(Map.class);
job.setReducerClass(Reduce.class);

job.setInputFormatClass(TextInputFormat.class);
job.setOutputFormatClass(TextOutputFormat.class);

FileInputFormat.addInputPath(job, new Path(args[0]));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

job.waitForCompletion(true);

http://importantfish.com/one-step-matrix-multiplication-with-hadoop/




MHokerse maTpuua (2)
Hanncatn MapReduce nporpam Koju o6aB/ba MHOXEHE MaTPULLA NPOYUTAHUX U3 jegHe
AaToTeKe.
Kopak 1:

map (key, value)
// value 1is ("A", i, Jj, a_13) or ("B", 3, k, b _jk)

if value[a] AT
1= value[ ]
J = value[2]

a 1] = value[3]

emit(j, ("A", i, a_ij))
else:

j = value[1]

k = value[2]

b jk = value[3]

emit(j, ("B", k, b_jk))

reduce(key, values):

/[ key is j

// values is a list of ("A", 1, a 1j) and ("B", k, b jk)
list A = [(1i, a 1j) for (M, 1, a 1J) in values if M == "A"]
list B = [(k, b jk) for (M, k, b jk) in values if M == "B"]

for (1, a 1) in list A:
for (k, b jk) in list B:
emit((1, k), a 1J*b _jk)

http://importantfish.com/two-step-matrix-multiplication-with-hadoop/




MHokerse maTpuua (2)

Hanucatn MapReduce nporpam Koju 06aB/ba MHOXKeH€ MaTpuLa NPOYMTAHNX U3 jegHe
AaToTeke.
Kopak 2:

map (key, value):
emit(key, value)

reduce(key, values):
result = @
for value in values:
result += value
emit(key, result)

http://importantfish.com/two-step-matrix-multiplication-with-hadoop/




MHokerse maTpuua (2)

Hanuncatn MapReduce nporpam Koju ob6aB/ba MHOXeHe MaTpuLa NPOYNTaHUX U3 jeaHe
AaToTeke.

public static class Mapl extends Mapper<lLongWritable, Text, Text, Text>» {
public void map(LongWritable key, Text value, Context context)
throws I0Exception, InterruptedException {
String line = value.toString();
String[] indicesAndValue = line.split(",");
Text outputKey = new Text();
Text outputValue = new Text();
if (indicesAndValue[®].equals("A")) {
outputKey.set(indicesAndValue[2]);
outputValue.set("A," + indicesAndValue[1] + ","
+ indicesAndValue[3]);
context.write(outputKey, outputValue);
} else {
outputKey.set(indicesAndValue[1]);
outputValue.set("B," + indicesAndValue[2] + ","
+ indicesAndValue[3]);
context.write(outputKey, outputValue);

http://importantfish.com/two-step-matrix-multiplication-with-hadoop/




MHokerse maTpuua (2)

Hanuncatn MapReduce nporpam Koju ob6aB/ba MHOXeHe MaTpuLa NPOYNTaHUX U3 jeaHe

public static class Reducel extends Reducer<Text, Text, Text, Text> {
AATOTEKE. Text matrix = new Text("matrix");
public veid reduce(Text key, Iterable<Text> values, Context context)
throws IQ0Exception, InterruptedException {
String[] value;
ArraylList<Entry<Integer, Float>> listA = new Arraylist<Entry<Integer, Float>>();
ArraylList<Entry<Integer, Float>> listB = new Arraylist<Entry<Integer, Float>>()};
for (Text val : wvalues) {
value = val.toString().split(",");
if (value[@].equals("A™)) {
listA.add(new SimpleEntry<Integer, Float>(Integer
.parseInt({value[1]), Float.parsefloat{value[2]))})};
} else {
listB.add(new SimpleEntry<Integer, Float>(Integer
.parseInt(value[1l]), Fleoat.parsefloat{value[2]))})};

¥
¥
String 1i;
float a_ij;
String k;
float b _jk;
Text outputValue = new Text();
for (Entry<Integer, Float> a : listA) {
i = Integer.toString(a.getkKey());
a_ij = a.getValue()};
for (Entry<Integer, Float> b : listB)} {
k = Integer.toString(b.getKey());
b jk = b.getValue();
outputValue.set(i + "," + k + ","
+ Float.toString(a_ij * b_jk));
context.write(matrix, outputValue);

¥ http://importantfish.com/two-step-matrix-multiplication-with-hadoop/




MHokerse maTpuua (2)

Hanuncatn MapReduce nporpam Koju ob6aB/ba MHOXeHe MaTpuLa NPOYNTaHUX U3 jeaHe
AaToTeke.

public static void stepl(String[] args) throws IOException,
InterruptedException, ClassNotFoundException {
Configuration conf = new Configuration();

Job job = new Job(conf, "MatrixMatrixMultiplicationTwoSteps");
job.setJarByClass(TwoStepMatrixMultiplication.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);

job.setMapperClass(Mapl.class);
job.setReducerClass(Reducel.class);

job.setInputFormatClass(TextInputFormat.class);
job.setOutputFormatClass(TextOutputFormat.class);

FileInputFormat.addInputPath(job, new Path(args[@]));
FileOutputFormat.setOutputPath(job, new Path("temp"));

job.waitForCompletion(true);

http://importantfish.com/two-step-matrix-multiplication-with-hadoop/




MHokerse maTpuua (2)

Hanuncatn MapReduce nporpam Koju ob6aB/ba MHOXeHe MaTpuLa NPOYNTaHUX U3 jeaHe
AaToTeke.

public static class Map2 extends Mapper<longWritable, Text, Text, Text> {
public veoid map(LongWiritable key, Text value, Context context)
throws IOException, InterruptedException {
String[] indicesAndValue = value.toString().split("\t");
String[] data = indicesAndValue[1].split(",");

¥

context.write(new Text(data[@] + "," + data[l]), new Text(data[2])});

¥

public static class Reduce? extends Reducer<Text, Text, Text, Text>» {
public void reduce(Text key, Iterable<Text> walues, Context context)

throws I0Exception, InterruptedException {

double sum = @;

Text result = new Text();

for (Text text : wvalues) {
sum += Double.parseDouble(text.toString());

¥

result.set(Double.toString(sum));

context.write(key, result);

http://importantfish.com/two-step-matrix-multiplication-with-hadoop/




MHokerse maTpuua (2)

Hanuncatn MapReduce nporpam Koju ob6aB/ba MHOXeHe MaTpuLa NPOYNTaHUX U3 jeaHe
AaToTeke.

public static void step2(String[] args) throws IOException,
InterruptedException, ClasshNotFoundException {
Configuration conf = new Configuration();

Job job = new Job(conf, "MatrixMatrixMultiplicationTwoSteps2™);
job.setJarByClass(TwoStepMatrixMultiplication.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Text.class);

job.setMapperClass(Map2.class);
job.setReducerClass(Reduce2.class);

job.setInputFormatClass(TextInputFormat.class);
job.setOutputFormatClass(TextOutputFormat.class);

FileInputFormat.addInputPath(job, new Path("temp"));
FileOutputFormat.setOutputPath(job, new Path(args[1]));

job.waitForCompletion(true);

http://importantfish.com/two-step-matrix-multiplication-with-hadoop/




MHoKeHse maTpula (2)

Hanuncatn MapReduce nporpam Koju ob6aB/ba MHOXeHe MaTpuLa NPOYNTaHUX U3 jeaHe
AaToTeke.

public static veoid main(String[] args) throws Exception {
stepl(args);
step2(args);

http://importantfish.com/two-step-matrix-multiplication-with-hadoop/




Yoa/seHOoCT YBopoBa YV Fpady

Hanuncatn MapReduce nporpam Koju y 3agatom rpady Tpa*ku yaasbeHocT namehy
nojeaMHUX YBOPOBa.

public static class Mapl extends Mapper<LongWritable, Text, Text, Pair> {
public void map(LongWritable key, Text value, Context context)

throws IOException, InterruptedException {

String line = value.toString();

String data[] = line.split("\t");

Pair resultl = new Pair();

resultl.first.set(data[@]);

resultl.second.set(data[1]);

if (data.length > 2) {
resultl.distance.set(Integer.parseInt(data[2]));

} else {
resultl.distance.set(1);

h

context.write(resultl.first, resultl);

Pair result2 = new Pair(resultl.second, resultl.first,

resultl.distance.get());
context.write(result2.first, result2);




Yoa/seHOoCT YBopoBa YV Fpady

Hanuncatn MapReduce nporpam Koju y 3agatom rpady Tpa*ku yaasbeHocT namehy

I'IOje,CI,I/IHMX 4BOpPOBa.
public static class Reducel extends Reducer<Text, Pair, Text, Pair> {
public void reduce(Text key, Iterable<Pair> values, Context context)
throws IOException, InterruptedException {
Set<Pair> pairs = new HashSet<Pair>();
for (Pair pair : values) {
pairs.add(new Pair(pair.first, pair.second, pair.distance.get()));
context.write(null, pair);
h
for (Pair a : pairs) {
for (Pair b : pairs) {
if (la.second.equals(b.second)) {
Pair ¢l = new Pair(a.second, b.second, a.distance.get()
+ b.distance.get());
context.write(null, cl1);
Pair c¢2 = new Pair(b.second, a.second, a.distance.get()
+ b.distance.get());
context.write(null, c2);




Yoa/seHOoCT YBopoBa YV Fpady

Hanuncatn MapReduce nporpam Koju y 3agatom rpady Tpa*ku yaasbeHocT namehy
nojeaMHUX YBOPOBa.

public static class Map2 extends Mapper<LongWritable, Text, Pair, Pair> {
public void map(LongWritable key, Text value, Context context)

throws IOException, InterruptedException {

String line = value.toString();

String data[] = line.split("\t");

Pair result = new Pair();

result.first.set(data[@]);

result.second.set(data[1]);

if (data.length > 2) {
result.distance.set(Integer.parseInt(datal[2]));

} else {
result.distance.set(1);

}

context.write(result, result);




Yoa/seHOoCT YBopoBa YV Fpady

Hanuncatn MapReduce nporpam Koju y 3agatom rpady Tpa*ku yaasbeHocT namehy
nojeaMHUX YBOPOBa.

public static class Reduce2? extends Reducer<Pair, Pair, Pair, Pair> {
String lastPair = null;

public void reduce(Pair key, Iterable<Pair> values, Context context)
throws I0Exception, InterruptedException {
String newPair = key.first.toString() + ":" + key.second.toString();
if (lastPair == null || !lastPair.equals(newPair)) {
lastPair = newPair;
context.write(null, key);




Yoa/seHOoCT YBopoBa YV Fpady

Hanuncatn MapReduce nporpam Koju y 3agatom rpady Tpa*ku yaasbeHocT namehy
nojeaMHUX YBOPOBa.

public static final class GroupingReducerComparator implements
RawComparator<Pair> {
public int compare(Pair o1, Pair 02) {
int result = ol.first.compareTo(o2.first);
if (result == 0) {
result = ol.second.compareTo(o2.second);

h

return result;

h

public static final class SortReducerComparator implements
RawComparator<Pair> {
public int compare(Pair o1, Pair 02) {
int result = ol.first.compareTo(o2.first);
if (result == 0) {
result = ol.second.compareTo(o2.second);

h
if (result == 0) {

result = ol.distance.get() - o2.distance.get();
h

return result;




Yoa/seHOoCT YBopoBa YV Fpady

Hanuncatn MapReduce nporpam Koju y 3agatom rpady Tpa*ku yaasbeHocT namehy
nojeaMHUX YBOPOBa.

public static void extractJobl(String src, String dst) throws IOException,
InterruptedException, ClassNotFoundException {
Configuration conf = new Configuration();

Job job = new Job(conf, "Distancel");
job.setJarByClass(Distance.class);
job.setOutputKeyClass(Text.class);
job.setOutputValueClass(Pair.class);

job.setMapperClass(Mapl.class);
job.setReducerClass(Reducel.class);

job.setInputFormatClass(TextInputFormat.class);
job.setOutputFormatClass(TextOutputFormat.class);

FileInputFormat.addInputPath(job, new Path(src));
FileOutputFormat.setOutputPath(job, new Path(dst));

job.waitForCompletion(true);




Yoa/seHOoCT YBopoBa YV Fpady

Hanuncatn MapReduce nporpam Koju y 3agatom rpady Tpa*ku yaasbeHocT namehy
nojeaMHUX YBOPOBa.

public static void extractJob2(String src, String dst) throws IOException,
InterruptedException, ClassNotFoundException {
Configuration conf = new Configuration();

Job job = new Job(conf, "Distance2");
job.setJarByClass(Distance.class);
job.setOutputKeyClass(Pair.class);
job.setOutputValueClass(Pair.class);

job.setMapperClass(Map2.class);
job.setReducerClass(Reduce2.class);

job.setInputFormatClass(TextInputFormat.class);
job.setOutputFormatClass(TextOutputFormat.class);

FileInputFormat.addInputPath(job, new Path(src));
FileOutputFormat.setOutputPath(job, new Path(dst));

job.setGroupingComparatorClass(GroupingReducerComparator.class);
job.setSortComparatorClass(SortReducerComparator.class);
job.waitForCompletion(true);




Yoa/seHOoCT YBopoBa YV Fpady

Hanuncatn MapReduce nporpam Koju y 3agatom rpady Tpa*ku yaasbeHocT namehy
nojeaMHUX YBOPOBa.

public static void main(String[] args) throws Exception {
String a;
String b = args[0];
for (int 1 = 0; 1 < 10; i++) {
a = by
b = "temp\\job1\\" + 1i;
extractJobl(a, b);
a = b;
b = "temp\\job2\\" + 1;
extractJob2(a, b);




KopucHe agpece:

1. The Apache Software Foundation, “Apache™ Hadoop®!,”
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2. The Apache Software Foundation, “Tytopwnjan 3a MapReduce,”
http://hadoop.apache.org/docs/r2.7.0/hadoop-mapreduce-client/hadoop-
mapreduce-client-core/MapReduceTutorial.html

Jopaum 3a Kopuwherbe Hadoop cepsuca kopmuctehmn Microsoft Azure cepBuc

1. Microsoft, “Emynatop 3a Hadoop,”
http://www.microsoft.com/web/gallery/install.aspx?appid=HDINSIGHT

2. Microsoft, “HDInsight Service,” http://azure.microsoft.com/en-
us/services/hdinsight/ (Hadoop 3a Microsoft Azure)

3. Microsoft, “¥YnyTcTBO 33 MHCTanaunjy aoaaTtka 3a Ekamnc,”
http://msdn.microsoft.com/en-us/library/azure/hh690946.aspx

4. Microsoft, “Windows Azure SDK,” http://go.microsoft.com/fwlink/?LinkiD=252838




