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MapReduce Example:WordCount

Mapper
map(string key, string value) {
foreach word in value:
emit(word, 1);

¥

Reducer
reduce(string key, vector<int> values){
int result = 0;
for(int i = 0; i < values.size(); i++)<{
result += valuesJi];

¥

emit(key, result);

¥
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HDFS

Input file : docl

foo foo foo
bar bar buz




MapReduce Example:WordCount

JobTracker
doc1:foo ﬁ

doc1:foo

HDFS

doc1:foo

Input file : docl doc1:bar

foo foo foo :
bar bar buz

doc1:bar
doc1:buz
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MapReduce Example:WordCount
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foo:1

HDFS

L foo:1
Input file : docl bar-1
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bar bar buz Mapper
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MapReduce Example:WordCount

JobTracker
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Input file : docl Reducer

foo foo foo bar<1,1>
bar bar buz ' : buz:<1>

Reducer

Shuffle
Phase



MapReduce Example:WordCount

| JobTracker
foo:3

foo foo foo bar2
bar bar buz Mapper buz:1

HDFS

Input file : docl

Reduce
Phase



MapReduce Example:WordCount
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Hadoop Streaming
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Hadoop Streaming
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adoop jar $HADOOP_HOME/contrib/streaming/hadoop-streaming
-input inputData
-output outputData
-mapper map_exec
-reducer reduce_exec

.Jjar

-input
ANT7AILDIETE. HDFSED I 7 A )L ZIEET Do
IANTRZZANDE. TAINTRAEEDRICIRD,
-output
HH7T 1 LD NUDIBE. HDFSEDF « LU KU ZEIBTET D,
I CICFRELTWVWR AN BZEIEE T DELT—(CIRDDTIER,
-mapper
MapReducedLIEDMappergf DT 00 S AZIBTET D
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-reducer
MapReducefLiEMDReducergfs3 DT OO0 S LAZIEET D,
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mapper.rb

#!/usr/bin/ruby

ARGF.each do [line]|
line.chomp!
line.split.each do |word|

puts "#{word}¥t1"
end

end




reducer.rb

#!/usr/bin/ruby

data = Hash.new {| h,k| h[k] = 0}

ARGF.each do |line|
line.chomp!
key, value = line.split(/¥t/)
data[key] +=1

end

data.each do |k,v|
puts "#{k}¥t#{v}"
end
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InputDatalX LA F D K5 MNALT,
Change Energy jobs War Energy Economy Change Jobs
War Jobs Economy Change Jobs Change Jobs Change
Economy Change Jobs Change Energy jobs War Jobs

HDFSIZInputData% B5%
S hadoop dfs -copyFromLocal word word
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S hadoop jar /usr/lib/hadoop/contrib/streaming/hadoop-
streaming-0.20.2-cdh3u3.jar ¥

-input word -output result ¥

-mapper "ruby mapper.rb" -reducer "ruby reducer.rb"




packageloblar: [/var/lib/hadoop-0.20/cache/c

loudera/hadoop-unjar3991896476197815702/] []

/tmp/streamjob1629587214310158736.jar tmpDir=null

12/05/22 13:11:43 WARN snappy.LoadSnappy: Snappy native library is available
12/05/22 13:11:43 INFO util.NativeCodeLoader: Loaded the native-hadoop library
12/05/22 13:11:43 INFO snappy.LoadSnappy: Snappy native library loaded
12/05/22 13:11:43 INFO mapred.FilelnputFormat: Total input paths to process : 1

12/05/22 13:11:46 INFO streaming.StreamJob
12/05/22 13:11:46 INFO streaming.StreamJob
12/05/22 13:11:46 INFO streaming.StreamJob

12/05/22 13:11:46 INFO streaming.StreamJob
job_201205221026_0002

12/05/22 13:11:46 INFO streaming.StreamJob

12/05/22 13:11:47 INFO streaming.StreamJob:
12/05/22 13:13:50 INFO streaming.StreamJob:
12/05/22 13:14:11 INFO streaming.StreamJob:
12/05/22 13:15:28 INFO streaming.StreamJob:

12/05/22 13:15:28 INFO streaming.StreamJob

: getLocalDirs(): [/var/lib/hadoop-0.20/cache/cloudera/mapred/local]

: Running job: job_201205221026_0002

: To kill this job, run:

: Jusr/lib/hadoop-0.20/bin/hadoop job -Dmapred.job.tracker=0.0.0.0:8021 -kill

: Tracking URL: http://0.0.0.0:50030/jobdetails.jsp?jobid=job_201205221026_0002
map 0% reduce 0%

map 50% reduce 0%

map 100% reduce 0%

map 100% reduce 100%

: To kill this job, run:
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Kind | % Complete | Num Tasks | Pending | Running | Complete | Killed T';TE:&E:::?S
map |__ 100.00% 2 0 0 2 0 1/0
reduce 100.00% 1 0 0 0 1 4/0
Counter Map Reduce Total
SLOTS_MILLIS_MAPS 0 0 207,410
Launched reduce tasks 0 0 4
Total time spent by all reduces waiting after reserving slots (ms) 0 0 0
Total time spent by all maps waiting after reserving slots (ms) 0 0 o
Job Counters
Launched map tasks 0 0 3
Data-local map tasks 0 0 3
Failed reduce tasks 0 0 1
SLOTS_MILLIS REDIJCES a0 0 89,240
HOFS_BYTES_READ 395 0 395
FileSystemCounters
FILE_BYTES_WRITTEN 115,984 0 115,984
Combine output records 0 0 0
Map input records 4 0 4
Fhysical memory (bytes) snapshot 377,798,656 0| 377,798,656
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S hadoop dfs -getmerge result result.txt
jobs 2

Energy
Change

War

3
7
Economy 3
3
Jobs 6
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MapReduce®SQLSwI/\
Facebookh' % U CTHadoopZ O 1 7 MMCEEE
HadoopX—XXDF—4 - JILI7)\"JX (DWH)
HiveQL&E WD SQLD K DIRE5E CHDFS LD — 5= IR/Er]fE
HiveQLMDZEIT CSELECTX ZF1T U5, Map Reduce®s X T H L E)

IVE

# hive -e 'select count(distinct user_id) from logs;
Hive history file =/tmp/root/hive_job _log root_2xxxxxxx_xxx.txt
Total MapReduce jobs =1

Tracking URL = #####Hxxx
map = 0%, reduce = 0%
map = 5%, reduce = 0%
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Map.rb Reducer.rb
#!/usr/bin/ruby #!/usr/bin/ruby
ARGF.each do |line| data = Hash.new {| h,k]| h[k] = 0}
line.chomp! ARGF.each do |line|
line.split.each do |word | line.chomp!
puts "#{word}¥t1" key, value = line.split(/¥t/)
end data[key] +=1
end end
data.each do |k,v]|
puts "#{k}¥t#{v}"
end
\ Y,

.

select count(distinct user_id) from logs;

/
MapReduceZ S 9 D ER< . SQLS A D (CEiknlEE |
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KD TMapReduceifcE) DA —/) IN\wv REFEEZD SR,

THAIDT —IERDBTER,
UPDATESZYPDELETESZ AV U

INSERT X (HESE(INTO) T3k <. == (OVERWRITE)
X Hive0.8MSIXINTOBE TCE D LD,

HiveQL # SQLEAEAEHL
HMNOWSOGERNIEWWNSZ 4 5B,
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HiveQL

DDL
5—J)LIERL (CREATE)
>—)Li%4E (DROP, ALTER)
F—JIVIBERE R

DML
5 — 5 DFEHN
F—A D
5 — A DRIA T+
F—SDIUE R
F—JILOES
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CREATE [EXTERNAL] TABLE [IF NOT EXISTS] T—JI%&
(IEE% B! [COMMENT X2 R, )]

[COMMENT T—J)LDIXTN]

[PARTITIONED BY (IHH% BY [COMMENT X2 B], ..)]
[CLUSTERED BY (IEH%4, ..) [STORED BY (IEEH4%: [ASC|DESC],
)] INTO J\y 2R BUCKETS]

[ROW FORMAT 1TJA—NYH]

[

STORED AS J7AILIA—YwH]
| STORED BY 'J5A%"' [WITH SERDEPROPERTIES (~)]

]
[LOCATION /UX]

[ TBLPROPERTIES (JO/NF<—%=1E, ..)]
[AS SELECTX]



F—7 LR

=1 — L m—t |
JBECESDT—4HH
B DIEXH F—ARIZ AS
TINYINT 1ByteDEEEL
o SMALLINT 2ByteDEL:
=R INT 4ByteDEEER
_ BIGINT 8ByteEE
1= Y
S e |PARA B ERE R BN\
FEEEASE S DOUBLE (EREE DB\ B
shImAY BOOLEAN TRUEEFALSE
pra=2 71kl STRING pra=2]
Aol 8y ARRAY < F—48! > FT—ABERHIELTIRD
IR MAP < JU=54J8 F—4RI> Key, Valueflexc5r—49%>5
&SRy STRUCT<H3ZL% : 758, > BT -9 EEL TS

-« L e
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FIA—TY h
ROW FORMATAI CIT A —~X v hZigxE U.

7 AN ZG5GmHADEC. CCTREREULEZEIA—YY MIiE> TCIE
BliEZx=DEIL. T—TILICIENT B,

ROW FORMAT DELIMITED
| FIELDS TERMINATED BY ¢,°]

[ COLLECTION ITEMS TERMINATED BY €:’]
[ MAP KEYS TERMINATED BY €=’]
[ LINES TERMINATED BY €“¥n’ ]

ROW FORMAT SERDE 'SerDeZ75RA%' [WITH
SERDEPROPERTIES(JO/\F+ —%={H, ..)]



> —7 JLAFR

TIA—<Y b

ROW FORMATAICIT I A —Y W bZIETFEU.

J7 I EEHFHADKIC, CCTIEELREIA—T VY M-S TIHE
BiEESEIL. F—TILICHENT 3.

534 NE
FIELDS J4—I)LE(EE) DRYIYXFEFIEET 5.
T 24 )LRE0ox01,
COLLECTION ITEMS a3y (Besl) OXYINDXZFE%ZIETET .
T IAN MIX YOS FEEL,
MAP KEYS RYTDF—LEOX YD FERIETET D,
T IAI NMIXTIDSCFEL .
LINES ITOXYIDLFZIETET Do
T IA) NME¥n
SERDE SerDe (SN7SAX-TINFPI4AR) VIA%IEET D,
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5> 1
TSV 740V %&ST TEH>IZlEEUTITC &ICIENT B,

CREATE TABLE logs(id INT, created_at STRING)

ROW FORMAT DELIMITED FIELDS TERMINATED BY °,°
LINES TERMINATED BY'¥n';

H>T) 2
datelIEETTPartisionZs%EJd B,
(PartitionZE I D EEDHSATODHES EDEADREGHICTE S, )

CREATE TABLE logs(id INT, created_at STRING)
PARTITIONED BY(date STRING)

ROW FORMAT DELIMITED FIELDS TERMINATED BY °,°
LINES TERMINATED BY '¥n';



F— 7 LB

F—27 JLHEIBR
DROP TABLE [IF EXISTS] 7—7IL%:;
drop9d&E7—F 77 1)LEBRIEZ D,

CREATE EXTERNALTERN =Nz —JILIE, HIBRSN T EDFE
F&D.

T—IIREE
ALTER TABLE 7—7J)L# RENAME TO $i>—JJL4&;



T ERER

TF—TIID—EERR
SHOW TABLES;

INT—23 2 FR
SHOW PARTITIONS F—J)L&:

T—J I DABTZRTR
DESCRIBE [EXTENDED] —JJL4;

AlEHZODESCHER BT HE
EXTENDEDZ A} (73 &FillIBika o



5 — 5 DI,

LOADX

LOAD DATA [LOCAL] INPAT </\AXZFFI’
[OVERWRITE] INTO TABLE T—JJ)L%&
[PARTITION (IBEHZ=ME, ..)]

Hivehh 5D 57— DRI IAFZE [CER U,
HDFS E. O—AILT7« AT EMSZNTNT —SFEIEINT D

OVERWRITEZAF I T2imE. LEEEGhLWLT —SFDd4)
IRV E(E. T —HEN

IN—=F23>2ZFALTNDT—JILDBZE, FED/\—T
S EBELTCT —HZIBNTDIENTE D,
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LOADX

HDFS EDT 7 1)L
HiverBig (CmvIY > DA A -
HDFS ED7c I 7 A ILIEFHA TULE S,

O—HIILT« AT EDT7A)L

Hivetlg (Cput I > RDA A==

LOAD DATA LOCAL FILEX
INTO table_name

FILEX

>

HIVE

4 4

LOAD DATA FILEY
INTO table_name

FILEY
HDFS




5 — 5 DI,

INSERT OVERWRITEX

INSERT OVERWRITE TABLE T—JL%
[PARTITION (IEB%=1E, ..)]
SELECTX FROM jt57—_ )4

>—2J)L (SELECTX) MSrlDFT—IUICH U,
T—HE ANDDIMERT D
COBET—IINDFT—FEFINTLEST=ND.

HDFS EXO—ILFT 4 XD EICET71)LE U TERFDIEE,
INSERT OVERWRITE [LOCAL] DIRECTORY ¢/\AX=F5I)’
SELECTS FROM ~



7 —% Dl
SELECTX (BAH)

SELECT [ALL | DISTINCT] AS5L#A1,h5L%2, ...
FROM —)L%

[WHERE 2&4%]

[GROUP BY col list]

[CLUSTER BY col_list | [DISTRIBUTE BY col list]
[SORT BY col list] |

[LIMIT number]

from —J)L% select ~ where Z{F;

FROMBZ LRI > TLHZEETED,
SELECTH 5D &Sl

T—7 L% F 2B Ll LR E A (A I0INAZES)



5 — & DBGAH

WHERE#f (SZ{F&87E)
SELECT * FROM — )% WHERE A%,

DISTINCT(EEHIfR)

SELECT DISTINCT D5 /L% FROMT—J)L4&;

alEVWSHE

SELECT W3 LRB1,h5L4%2, ...
FROM (

SELECT Ah5L%1,Hh5L4% FROM T—TJ L4
Yy T—JILAIA;



F— S DLTEX

ORDER BY (2h71#ERDY — )

SELECT HhTL4%1, HhTL4%2 FROM T—JIL £
ORDER BY /715,44 (ASC | DESC)

ORDER BYIXET—3Y—+r3B2NLELRH D=6,
ReducelLIBAH1DIZEHT 5., Lo TEIZE,

SORT BY (ReducercC DY —b)

SELECT AT5L4%1, hT5L4%2 FROM T—T L4
SORT BY /715,44 (ASC | DESC)

Hadoop®Shuffle 7 T — XtHY



5 S EHE

GROUP BY&(JI)IL—T1k)
SELECT * FROM T—_JJL4 GROUP BY NS /L&;

HAVINGA (DI —T{LED5EMH)

SELECT * FROM —_JJL% GROUP BY N5 /L%;
HAVING Z&1%;

LIMITS
SELECT * FROM 5*—ZJ)L#£ LIMIT Number;

LLTFDES% 0T (E MapReduceLELND TEIE
SELECT * FROM table name LIMIT 3



F—T I DES

JOINS

SELECT * FROM >=—JJL% 1 t1 JOIN
F—J)L%2 t2 ON t1.cl1 = t2.c1;

FROMA TDF— )L &4 D7E5A8]
— fBad d%Hald. JOINEZEAT D,
SELECT t1.c1, t2.c2 FROM t1 JOIN t2 ON tl.cl = t2.cl;



Hive

JO95=>2 5B TMapReduceZzEL BEM L.,
RDBD X S [CMapReduceZQLTIR{FTET DDA,

MapReduceUE#ERZHDFSYO0—hHIL T 71 I)LICE
EITEHFLERIFIRICFIANTZ S,
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Apac e &t

Apache®CommonO¥ (£5—4%~) &{E>T,
IP7 FL RIRICHEHZELETULUTHD-

& BEHRISLHERSE
{37[)} 7D?7f'\8,3 atanaka

- 50

20585198

[No.39] DU—XR5t#E (A7 RA%AH)

googlebot.com - - [01/May/2012:00:07:57 +0900] "GET /robots.txt HTTP/1.1" 40%72}6_T;:7"M02111 g gcompaslg;e, Googlebot/2.1;
+http /[ wwiw . gOOgle C°m/b°tj‘9‘DJ' jD?*Eﬁ Auther hatanaka

rate-limited-proxy-209-855238-7.google.com - - [01/May/2012 00:07:59 +0900] "GET / HTTP/1.1" 200 21120 "-" "DoCoMo/Z 0 =
N905i(c100;TB;W24H16) (compaflbIe,jGo%glebot Mobile/2.1; +http://www.google.com/bot.html)" >
rate-limited-proxy-209-85-238-7.google.com - - [01/May/2012:00:28:53 +0900] "GET /?feed=rss2 HTTP/1.1" 304 © "-" "Feedfetcher Google,
(+http://www.google.com/feedfetcher.html; 2 subscribers; feed-id=16492007851965158684)" '
niederhausen.tm.informatik.uni-leipzig.de - - [01/May/2012:00:33:56 +0900] "GET /robots.txt HTTP/1.1" 404 216 " “‘"f1nd11nks/2 5
(+http://wortschatz.uni-leipzig.de/findlinks/)"

61-23-123-166.rev.home.ne.jp - - [01/May/2012:01:06:33 +0900] "GET /wp-content/themes/inove_labsOT/style.css HTTP/1 1" 200 29755,,~
"http://labs.opentone.co.jp/" "Mozilla/5.0 (compatible; MSIE 9.0; Windows NT 6.1; WOW64; Trident/5.0)" S ‘
61-23-123-166.rev.home.ne.jp - - [01/May/2012:01:06:33 +0900] "GET /wp-content/themes/inove_labsOT/style. CSS\HTTP/I 1“ 200 29755_7
"http://labs.opentone.co.jp/" "Mozilla/5.0 (compatible; MSIE 9.0; Windows NT 6.1; WOW64; Trident/5.0)" :
61-23-123-166.rev.home.ne.jp - - [01/May/2012:01:06:33 +0900] "GET /wp-content/themes/inove_labsOT/pagenavi- qss css>ver 2,60

HTTP/1.1" ./ (1S v



ApacheOZ7 &tk : 7—2 )L ERL

CREATE TABLE apache log (
ip address STRING, identd STRING, user STRING,
finish time STRING, request line string,
return_code INT, size INT)

ROW FORMAT SERDE

‘org.apache.hadoop.hive.serde2.dynamic_type.DynamicSerDe’
WITH SERDEPROPERTIES (

'serialization.format'="'org.apache.hadoop.hive.serde2.thr
ift.TCTLSeparatedProtocol’,

'quote.delim'="("|¥¥[|¥¥])"',
'field.delim'=" ",
'serialization.null.format’'="-")
STORED AS TEXTFILE;




ApacheO 2 f#tfr : T—7 18N

TINVFDATI7ANET—TILITHEMLET,

LOAD DATA LOCAL INPATH
'/tmp/20120524/demo/access log® OVERWRITE INTO TABLE
apache_log;




ApacheO 2 f#tf : &5t

ERNBo-oTRITVZRITLET,
SELECT ip_address, COUNT(1) AS num
FROM apache log GROUP BY ip address
SORT BY num DESC;




ApacheOZV#tf ; &R

crawl-66-249-69-58.googlebot.com 21
p2199-ipbfl1l409funabasi.chiba.ocn.ne.jp 21
76-237-95-3.1ightspeed.rcsntx.sbcglobal.net
rate-limited-proxy-209-85-238-117.google.com
crawl-119-235-237-16.naver.jp 2
122.208.75.82 2

126.210.117.174 2

157.55.116.13 2

219.96.12.198 2

64.246.165.170 2

66.249.69.137 2
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