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MapReducelZ&kHF B ZFE5THE?2

Machine1 Machine?2 Machine3 Machine4

MapLET
FELT
EL3E 1ERk
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<”true”,365> <”true”,363> <”true :’366> <”true”,364> MapMEE
<“false”, 100> <“false”, 102> <“false”,99> <“false”, 101>

<“true”,[365,363,366,364]> Shuffle L2
<*false”,[100,102,99,101]>

<*true”,1460 >

<“false” 400 > ReduceflL

4*1460/(1460+400)=3.139... tH 0




HadoopLIE 71512

Grepfa &

Ex) 20015 52009F THO X F I D ZEindirT 4L ORI D BIELAD RS S
Grep indir outdir 200[1-9]

Machine1

Machine?2

Machine3

Machine4

<“2002”,1>
<“2005”,1>
<“2008",1>

<“2002”,1>
<“2006”,1>
<“2001”,1>

<“2002”,1>
<“2003",1>
<“2005”,1>

<“2002”,1>
<“2006",1>
<“2001”,1>

MapflL3#

<“2002”
<“2005”
<“2008”
<*2006”
<“2001”
<“2003”

[1,1,1,11>
[1.11>
11>
[1.11>
[1.1]>
11>

ShufflefLi#

<“2002"
<“2005"
<“2008"
<“2006"
<“2001"

<“2003

4>
2>
1>
2>
2>
1>

ReduceflLi8




MapReduce7 /L3 X L(dkey-value AR 7 B FT—AR—X D 5 ERALIE

key-value A7

RILVTLYS
key-value X~ 7 &
Berkeley DB Keyl Valuel
GDBM
Memcached Key2 Value2
Key3 value3
RDBMS
Oracle mmm
SQL Server Keyl Valuel Value2 Value3
e Key?2 Valued Value5 Valueb
PostgreSQL ey alue alue alue
Key3 Value7 Value8 Value9




key-value A7 &) 7 ILE

key-value A+ 7 TRDBMSD KO IZHE M D IFHZREFLEZWLVGE . B8O
BERD )T ILIE(ESIE)ZERL. valueEL TIEZ RIS S

HadoopTlEhBase MR (EN AN LB T —AR—A W H 510, TN%E

FMAIT S
key | column1 | column2 | column3
Keyl Valuel Value2 Value3
Key2 Valu3 Valuel Value5

l SYTILE

Key

Keyl Valuel:Value2:Value3
Key2 Value3:Valuel:Value5



NI LBT—HER—R
(hBase/hyperTable)® F F

m Header:temp | Header:target | Document:content

productl 10.3 Moon “This document...”
product2 11.0 Mars “Description:...”
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Google BigTable®°Hadoop hBaseldhT LB FT—AR—X LIS,
NOLBT—AR—RIITAT ST ERBICE T HERESITERADE
oY ZL,

key-value AR 7 DIHE NI LBT—AR—XDIGFE
{ {
“1”."suzuki”, “17:{
“2”"sato”, “name” : “suzuki’,
} “‘age” . “25”
2
key value 27 {
“name” : “sato”,
‘age” . “28”
}
}

“P"R2DEWRENITHF—I1EVLWD ATEZRDHEL-OITBLETEERL TIELMTELY,
name®ageDEEINFLTFIN—IEEVN. FHET—HLTLORENHY.
T—ER—REREFICHEE LR TEETELLY,
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Y
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“profile” : { profile:age profile:hobby profile:job

name” : “sato”,
nageu “28”, SUZUk| baseba”

‘job” : “teacher”

) sato 28 teacher
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“2000-01-11" : “suzuki” 1:age:25
iage,, { 1:hobby: baseball
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“2005-10-12” : “30” 1:age:30
) 1:hobby:computer
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Hayabusa AMICAT —43%Z L /=
hBaselZ &[T HE%ET

Table Name Hayabusa

Row Key ProductID

Column Family:Sub Column Family header:<FITSF—7 —k>
Cell <FITSF—T—FIZx 3 5 (E>

Header Keyword | Value

CDEIEAYFIETERDE

PRODUCT_ID ST 2447741779 _b SHAS LT —AR—Z E D
LAST VVALUE | 1023 La—FELTEERT D4

' [ZE&%&T. R7-BIXRDBMSE
SUMDIF_1VALUE | DIFF FEREL.

DAT_TYPEVALUE | SCIENCE

TEMP OVALUE -25.59
- hBase_E TlZ...

Row Key header: header: header: header:
LAST_VVALUE | SUMDIF_1VALUE | DAT_TYPEVALUE | TEMP_OVALUE

ST_2447741779_b | 1023 DIFF SCIENCE -25.59
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public static void main(String[] args) throws Exception {// B8 CESNF-FITS771ILZDF vy
FitsFile fitsFile = new FitsFile(args[0]); / FITS77AIL&MSFITSA Tz OME &R

/l HBase LI=F—7J (BRI 5 a (T LA = y 3
ase LICT—J I EE R (BRICHFEET HIEE FFEHLALY) T—j)brhayabusajéfﬁéﬁ—ﬁ

HBaseConfiguration config = new HBaseConfiguration();

HBaseAdmin admin = new HBaseAdmin(config);

if (admin.tableExists("hayabusa") == false) {
System.out.printin("create table");
HTableDescriptor tableDescripter = new HTableDescriptor("hayabusa".getBytes());
tableDescripter.addFamily(new HColumnDescriptor("header:"));
admin.createTable(tableDescripter);

} Column familylheader 1% £ % # (&
Set set = fitsFile.fitsMap.keySet(); . . _ - .,
Iteerastgr itelrastolre= IsZt.ifleprat(c?;();e U ?< column fam”y(j:T_j)l/ﬂEmZTﬁs
Object object; B\BINTEALY

HTable table = new HTable(config, "hayabusa");
System.out.printin("######H### PRODUCT-ID =" + fitsFile. uctld + " #HHHHE");
System.out.printin("Insert/Update Start=>\n"); — o
Il FITSAyS —ER%T—JJLIZHEA (ProductiD/Header:Key/Value) T—2)LI hayabusaJ *iETE
while(iterator.nasNext()§
object = iterator.next();
String key = "header:" + object; [ S
String value = (String)fitsFile.fitsMap.get(object); L/ Row key& L/—C productl DJ jéan
BatchUpdate productUpdate = new BatchUpdate(fitsFile.productid);
productUpdate.put(key, value.getBytes());
table.commit(productUpdate);
System.out.printin(" COLUMN:" + k

+ "\tVALUE:" + value);
}
System.out.printin("\n<=================\|nsert/Update End");

(key,value)X 7% (column family, cell)&L TE &
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$ java InsertFits ../testdata/20051010_31229/ST 2447741779_b.fits
PRODUCT-ID = ST 2447741779 _b tHHHHH#H
Insert/Update Start=>

COLUMN:header:LAST VVALUE:1023
COLUMN:header:SUMDIF 1VALUE:DIFF
COLUMN:header:-DAT TYPEVALUE:SCIENCE
COLUMN:header:TEMP_OVALUE:-25.59

<.AbK.>

COLUMN:header:EXP_OVALUE:1.31e-01
COLUMN:header:FF_B 1VALUE:OFF
COLUMN:header:SIMPLEVALUE:T
COLUMN:header:FF B OVALUE:OFF

Insert/Update End
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public static void main(String[] args) throws Exception {
if(args.length 1= 2){
System.out.printin("java ScanFits [Key] [Value]");
return;

}

HBaseConfiguration config = new HBaseConfiguration(); Keyfé?EEE(header'«ey% >)

HTable table = new HTable(config, "hayabusa");

System.out.printin("######H# KEY[" + args[0] + "] = VALUE[" + args[1] + "] ###H#H#HE");
System.out.printin("Scan Start=>\n");
for (RowResult row : table.getScanner(new String[] { "header:" + args[0]})) {
for (Map.Entry<byte[], Cell> entry : row.entrySet()) {
Cell cell = entry.getValue();

String value = new String(cell.getVaIu‘e(k header:<key&>%#5D IVIEERATVvY

if(value.equals(args[1]))

System.out.format("P%ctlD\t%s\n", new String(row.getRow()));
}
} ) valuet—EIL-5&ITH B

System.out.printin("\n<================= Scan End");
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51T E SN =KeylZxt L TValueb—E9 S EZEEFDProduct®Producti D& 3

$ hadoop jar ScanFits.jar ScanFits TEMP_0 -25.59
09/06/25 17:59:03 INFO jvm.JvmMetrics: Initializing JVM Metrics with processName=JobTracker, sessionld=

09/06/25 17:59:04 INFO mapred.LocalJobRunner:
tHHHHH R educeti#tttt ProductID=ST 2447741779 b
09/06/25 17:59:04 INFO mapred.TaskRunner: Task:attempt_local_0001_r_000000_0 is done. And is in the process of

ommiting

09/06/25 17:59:04 INFO mapred.LocalJobRunner: reduce > reduce
09/06/25 17:59:04 INFO mapred.TaskRunner: Task 'attempt_local_0001_r_000000_0' done.

09/06/25 17:59:05 INFO mapred.JobClient:

09/06/25 17:59:05 INFO mapred.JobClient
09/06/25 17:59:05 INFO mapred.JobClient

09/06/25 17:59:05 INFO mapred.JobClient:
09/06/25 17:59:05 INFO mapred.JobClient:
09/06/25 17:59:05 INFO mapred.JobClient:
09/06/25 17:59:05 INFO mapred.JobClient:
09/06/25 17:59:05 INFO mapred.JobClient:
09/06/25 17:59:05 INFO mapred.JobClient:
09/06/25 17:59:05 INFO mapred.JobClient:
09/06/25 17:59:05 INFO mapred.JobClient:
09/06/25 17:59:05 INFO mapred.JobClient:
09/06/25 17:59:05 INFO mapred.JobClient:
09/06/25 17:59:05 INFO mapred.JobClient:
09/06/25 17:59:05 INFO mapred.JobClient:
09/06/25 17:59:05 INFO mapred.JobClient:
09/06/25 17:59:05 INFO mapred.JobClient:
09/06/25 17:59:05 INFO mapred.JobClient:

map 100% reduce 100%

: Job complete: job_local_0001

: Counters: 13

FileSystemCounters
FILE_BYTES_READ=28017
FILE_BYTES_WRITTEN=56462

Map-Reduce Framework
Reduce input groups=1
Combine output records=0
Map input records=1
Reduce shuffle bytes=0
Reduce output records=0
Spilled Records=2
Map output bytes=73
Map input bytes=0
Combine input records=0
Map output records=1
Reduce input records=0
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