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`vD~1,bG\X*D,r*ZwD~PVND5J3rI\;,,+GVNDbv3rXk`,E\4

(;BD}]#M#

TZL(DD~`MMka9/D~`M,Z“hC”!n(O(e3r#

Z 2 B Vv~qw XF( 11
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1}]4PP%vD~1,r_yPD~DVN3r<`,,G4IT9C1!VN3r%d}]#M#g{

Z}]4PP`vVN,"RD~PDVN3r;%d,G4k(eX(VN3rCZbvD~#

1. *+VNmS=3rPm,kdkVN{F,r_S}]#Ma)DPmP!qVN#zI(}%wmS

+?4,1mS}]#MPDyPVN#;\Z3rPmPmS;NVN{F#

2. 9C}74%4Z{TVNxPEr#

19CX(VN3r1,4mS=PmPDNNVN<;tZCD~Da{/D;?V#g{ZKT0rP4

PvD}]#MP|,VN,G4Za{/Pb)5*U#

“D~P”!n(
*D~P8(bvwhC1,“D~P”!n(Jmz!qD~PPD)D~*|,Z}]4P#

%dy!D~PPDyPD~

}]4+|,%cD~PPDyPD~;;|,SD~PPDD~#

%d9C}rmo=DD~

}]4+|,%cD~PP%d8(}rmo=DyPD~;;|,SD~PPDD~#

%d9C Unix D~{f;mo=DD~(1Z]i)
}]4|,%d8(D Unix D~{f;mo=DyPD~;Cmo=I|,;Zy!D~PDSD~

PPDD~#

HCatalog VN3d
HCatalog #=

T>8(mDa9#HCatalog IT'V_Ha9/D}]#*ZK`}]O(e Vv~qw }]4,

XkTa9xPrP/,Sx*;Ir%PMr%P#!q#=PD*X,;s%wF/4%,IT

+*X3d=VNTxPVv#

;GyPZc<ITxP3dD#}g,+4S`MDsPr3dS*“86”,"R^(xP1S3

d;HCatalog DsPr3dPD?vr%*XXk%@mS#IT(}wPT ...:array:struct r

...:map:struct a2Dj)47(b)Zc#

}g:

v TZ{}}i,*}iPD5VdVN:bigintarray[45],x;\*}i>mVdVN:bigintarray

v TZ3d,IT*3dPD5VdVN:datamap[″key″],x;\*3d>mVdVN:datamap

v TZ{}}i,IT*5VdVN bigintarrayarray[45][2],+;\*}i>mVdVN

bigintarrayarray[45]#

rK,*}ir3d*XVdVN1,*X(eXk|, index r key:bigintarray[index] r

bigintmap[″key″]#

VN3d

HCatalog *X
+w%*TxP`-#HCatalog *X*sPr3d1,XkT%*xP`-#TZsP,y]

zk*+d3d=3vVNDsPDI148({}#TZ3d,y]zk*+d3d=3

vVNDX|V48(S}EDV{.#

3dVN

Vv~qw }]4PvVDVN#+w%*TxP`-#;Jm4F“3dVN”PPD5,q

r+}pms#

f" VNDf"#f"4T HCatalog,"R^(xP`-#
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":%w`-M*}]4nUjI HCatalog }]41,;P`-!n#

-<}]

T> HCatalog Pf"DG<;bITozz7(gN+ HCatalog #=3d=VN#

": HCatalog !nP8(DNN}KI&CZ-<}]DS<#

9C HCatalog }]4
Vv~qw * HCatalog }]4a)'V#>ZhvKgNhCwVWc NoSQL }]b#

Zs`}ivB,z&CN<)&LD5TKb Hive /I#

Apache Accumulo
https://cwiki.apache.org/confluence/display/Hive/AccumuloIntegration

Apache Cassandra
:Apache Cassandra;

Apache HBase
https://cwiki.apache.org/confluence/display/Hive/HBaseIntegration

MongoDB
https://github.com/mongodb/mongo-hadoop/wiki/Hive-Usage

Oracle NoSQL
https://docs.oracle.com/cd/E57371_01/doc.41/e57351/bigsql.htm#BIGUG21115

XML }]4
Z 153D:XML }]4;

Apache Cassandra
Vv~qw *Z Apache Cassandra P_PWcZ]D HCatalog }]4a)'V#

Cassandra Ia)a9/|5f"#|3d=`v5,b)5Vi*`vPe#PeGZ4(}]b1L(D,

+GITf1+PmS=eP#Kb,PvmS=8(D|P,rK;,D|ZNNx(ePI|,;,}?

DP#4T?v|DPeD5f"Z;p#

I=V=(ICZ(e Cassandra m:9CI Cassandra |nPgf (cassandra-cli) MBD CQL shell (csqlsh)#

g{mG9CI CLI 4(D,G4k9CTBo(Z Hive P4(b? Apache Cassandra m#

CREATE EXTERNAL TABLE <hive_table_name> (<column specifications>)
STORED BY ’org.apache.hadoop.hive.cassandra.CassandraStorageHandler’
WITH SERDEPROPERTIES("cassandra.cf.name" = "<cassandra_column_family>",
"cassandra.host"="<cassandra_host>","cassandra.port" = "<cassandra_port>")
TBLPROPERTIES ("cassandra.ks.name" = "<cassandra_keyspace>");

}g,kTTB CLI m(e:

create keyspace test
with placement_strategy = ’org.apache.cassandra.locator.SimpleStrategy’
and strategy_options = [{replication_factor:1}];

create column family users with comparator = UTF8Type;

update column family users with
column_metadata =
[
{column_name: first, validation_class: UTF8Type},
{column_name: last, validation_class: UTF8Type},

Z 2 B Vv~qw XF( 13
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{column_name: age, validation_class: UTF8Type, index_type: KEYS}
];

assume users keys as utf8;

set users[’jsmith’][’first’] = ’John’;
set users[’jsmith’][’last’] = ’Smith’;
set users[’jsmith’][’age’] = ’38’;
set users[’jdoe’][’first’] = ’John’;
set users[’jdoe’][’last’] = ’Dow’;
set users[’jdoe’][’age’] = ’42’;

get users[’jdoe’];

... +T>D Hive m DDL gB:

CREATE EXTERNAL TABLE cassandra_users (key string, first string, last string, age string)
STORED BY ’org.apache.hadoop.hive.cassandra.CassandraStorageHandler’
WITH SERDEPROPERTIES("cassandra.cf.name" = "users",
"cassandra.host"="<cassandra_host>","cassandra.port" = "9160")
TBLPROPERTIES ("cassandra.ks.name" = "test");

g{mG9C CQL 4(D,G4k9CTBo(Z Hive P4(b? Apache Cassandra m#

CREATE EXTERNAL TABLE <hive_table_name> (<column specifications>)
STORED BY ’org.apache.hadoop.hive.cassandra.cql.CassandraCqlStorageHandler’
WITH SERDEPROPERTIES("cassandra.cf.name" = "<cassandra_column_family>",
"cassandra.host"="<cassandra_host>","cassandra.port" = "<cassandra_port>")
TBLPROPERTIES ("cassandra.ks.name" = "<cassandra_keyspace>");

}g,kTTB CQL3 m(e:

CREATE KEYSPACE TEST WITH REPLICATION = { ’class’ : ’SimpleStrategy’, ’replication_factor’ : 2 };
USE TEST;

CREATE TABLE bankloan_10(
row int,
age int,
ed int,
employ int,
address int,
income int,
debtinc double,
creddebt double,
othdebt double,
default int,
PRIMARY KEY(row)

);

INSERT INTO bankloan_10 (row, age,ed,employ,address,income,debtinc,creddebt,othdebt,default)
VALUES (1,41,3,17,12,176,9.3,11.359392,5.008608,1);

INSERT INTO bankloan_10 (row, age,ed,employ,address,income,debtinc,creddebt,othdebt,default)
VALUES (2,27,1,10,6,31,17.3,1.362202,4.000798,0);

INSERT INTO bankloan_10 (row, age,ed,employ,address,income,debtinc,creddebt,othdebt,default)
VALUES (3,40,1,15,14,55,5.5,0.856075,2.168925,0);

INSERT INTO bankloan_10 (row, age,ed,employ,address,income,debtinc,creddebt,othdebt,default)
VALUES (4,41,1,15,14,120,2.9,2.65872,0.82128,0);

INSERT INTO bankloan_10 (row, age,ed,employ,address,income,debtinc,creddebt,othdebt,default)
VALUES (5,24,2,2,0,28,17.3,1.787436,3.056564,1);

INSERT INTO bankloan_10 (row, age,ed,employ,address,income,debtinc,creddebt,othdebt,default)
VALUES (6,41,2,5,5,25,10.2,0.3927,2.1573,0);

INSERT INTO bankloan_10 (row, age,ed,employ,address,income,debtinc,creddebt,othdebt,default)
VALUES (7,39,1,20,9,67,30.6,3.833874,16.668126,0);

INSERT INTO bankloan_10 (row, age,ed,employ,address,income,debtinc,creddebt,othdebt,default)
VALUES (8,43,1,12,11,38,3.6,0.128592,1.239408,0);
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INSERT INTO bankloan_10 (row, age,ed,employ,address,income,debtinc,creddebt,othdebt,default)
VALUES (9,24,1,3,4,19,24.4,1.358348,3.277652,1);

INSERT INTO bankloan_10 (row, age,ed,employ,address,income,debtinc,creddebt,othdebt,default)
VALUES (10,36,1,0,13,25,19.7,2.7777,2.1473,0);

... Hive m DDL gB:

CREATE EXTERNAL TABLE cassandra_bankloan_10 (row int, age int,ed int,employ int,address int,
income int,debtinc double,creddebt double,othdebt double,default int)

STORED BY ’org.apache.hadoop.hive.cassandra.cql.CassandraCqlStorageHandler’
WITH SERDEPROPERTIES("cassandra.cf.name" = "bankloan_10","cassandra.host"="<cassandra_host>",

"cassandra.port" = "9160")
TBLPROPERTIES ("cassandra.ks.name" = "test");

XML }]4
Vv~qw (} HCatalog * XML }]a)'V#

>}

1. y]TBfr,(} Hive }](eoT (DDL) + XML #=3d= Hive }]`M#

CREATE [EXTERNAL] TABLE <table_name> (<column_specifications>)
ROW FORMAT SERDE "com.ibm.spss.hive.serde2.xml.XmlSerDe"
WITH SERDEPROPERTIES (

["xml.processor.class"="<xml_processor_class_name>",]
"column.xpath.<column_name>"="<xpath_query>",
...
["xml.map.specification.<element_name>"="<map_specification>"
...
]

)
STORED AS

INPUTFORMAT "com.ibm.spss.hive.serde2.xml.XmlInputFormat"
OUTPUTFORMAT "org.apache.hadoop.hive.ql.io.IgnoreKeyTextOutputFormat"

[LOCATION "<data_location>"]
TBLPROPERTIES (

"xmlinput.start"="<start_tag ",
"xmlinput.end"="<end_tag>"

);

":g{zD X M L D~G9C B z 2 9uxP9uD,G4 I N P U T F O R M A T 3dA*

com.ibm.spss.hive.serde2.xml.SplittableXmlInputFormat# g{G9C CMX 9uxP9uD,G43

dA* com.ibm.spss.hive.serde2.xml.CmxXmlInputFormat#

}g,TB XML...

<records>
<record customer_id="0000-JTALA">

<demographics>
<gender>F</gender>
<agecat>1</agecat>
<edcat>1</edcat>
<jobcat>2</jobcat>
<empcat>2</empcat>
<retire>0</retire>
<jobsat>1</jobsat>
<marital>1</marital>
<spousedcat>1</spousedcat>
<residecat>4</residecat>
<homeown>0</homeown>
<hometype>2</hometype>
<addresscat>2</addresscat>

</demographics>
<financial>

<income>18</income>
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<creddebt>1.003392</creddebt>
<othdebt>2.740608</othdebt>
<default>0</default>

</financial>
</record>

</records>

...+9CTB Hive DDL 4m>#

CREATE TABLE xml_bank(customer_id STRING, demographics map<string,string>, financial map<string,string>)
ROW FORMAT SERDE ’com.ibm.spss.hive.serde2.xml.XmlSerDe’
WITH SERDEPROPERTIES (

"column.xpath.customer_id"="/record/@customer_id",
"column.xpath.demographics"="/record/demographics/*",
"column.xpath.financial"="/record/financial/*"

)
STORED AS

INPUTFORMAT ’com.ibm.spss.hive.serde2.xml.XmlInputFormat’
OUTPUTFORMAT ’org.apache.hadoop.hive.ql.io.IgnoreKeyTextOutputFormat’

TBLPROPERTIES (
"xmlinput.start"="<record customer",
"xmlinput.end"="</record>"

);

PX|`E",kND :XML = Hive }]`M3d;#

2. Z Vv~qw XF(P9C HCatalog Z]`M4( Vv~qw }]4#

^F

v 10v'V XPath 1.0 f6#

v &m Hive VN{F19C*XMtTD^({D>X?V#vT{FUd0:#

XML = Hive }]`M3d: T XML (#D}]I9CTBG<D<(*;* Hive }]`M#

a9

XML *XI1S3d= Hive a9`M,T9yPtT<I*}]I1#*XDZ]I*y>r4S`MDn

bI1#

XML }]
<result name="ID_DATUM">03.06.2009</result>

Hive DDL M-<}]
struct<name:string,result:string>

{"name":"ID_DATUM", "result":"0.3.06.2009"}

sP

*XD XML rPIm>*y>r4S`MD Hive sP#TB>}T>KC'gN9C XML <result> *X

DZ]4(eV{.DsP#

XML }]
<result>03.06.2009</result>
<result>03.06.2010</result>
<result>03.06.2011</result>

Hive DDL M-<}]
result array<string>

{"result":["03.06.2009","03.06.2010",...]}
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3d

XML #=;*3da)>z'V#Z XML PT3d(#P}V#C=(#*J&;,D=(,RG9CT

Bo(:

"xml.map.specification.<element_name>"="<key>-><value>"

dP

*X{F

*S*3du?D XML *XD{F

| 3du?| XML Zc

5 3du?5 XML Zc

&Z Hive m4( DDL PD SERDEPROPERTIES ?VB(ex( XML *XD3df6#I9CTBo(

4(e|M5:

@attribute
@attribute f6JmC'9CtT5w*3dD|r5#

*X *X{FICw*|r5#

#content
*XZ]ICw*|r5#IZ3d|;\ICy>`M,4SZ]+*;*V{.#

T XML m>3dD=(0dT&D Hive DDL M-<}]gBy>#

*X{F=Z]

*XD{FCw*|,Z]Cw*5#bG#CD<u.;,1!ivB,+ XML 3d= Hive 3d

`M19C#K=(DwT^FZZ3d|;\ICV{.`M#

XML }]
<entry1>value1</entry1>
<entry2>value2</entry2>
<entry3>value3</entry3>

3d"Hive DDL M-<}]

ZKivB,^h8(3d,r*1!ivB*X{FCw*|,Z]Cw*5#

result map<string,string>

{"result":{"entry1": "value1", "entry2": "value2", "entry3": "value3"}}

tT=*XZ]

9CtT5w*|,9C*XZ]w*5#

XML }]
<entry name=”key1”>value1</entry>
<entry name=”key2”>value2</entry>
<entry name=”key3”>value3</entry>

3d"Hive DDL M-<}]
"xml.map.specification.entry"="@name->#content"

result map<string,string>

{"result":{"key1": "value1", "key2": "value2", "key3": "value3"}}

tT=tT
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XML }]
<entry name=”key1” value=”value1”/>
<entry name=”key2” value=”value2”/>
<entry name=”key3” value=”value3”/>

3d"Hive DDL M-<}]
"xml.map.specification.entry"="@name->@value"

result map<string,string>

{"result":{"key1": "value1", "key2": "value2", "key3": "value3"}}

4SZ]

Cw*y>`MD4SZ]+*;*P'D XML V{.,=(GmSF* <string> Dy*X#k<GTB

XML:

<dataset>
<value>10</value>
<value>20</value>
<value>30</value>

</dataset>

XPath mo= /dataset/* +<B5X`v <value> XML Zc#g{?jVN*y>`M,G45)+Qi/

a{*;*P'D XML,=(GmS <string> yZc#

<string>
<value>10</value>
<value>20</value>
<value>30</value>

</string>

":g{i/a{G%v XML *X,G45)+;amSy*X <string>#

D>Z]

g{ XML *XDD>Z]v|,Uq,+;vT#

$@M*}](}]4)

%w$@M*}]aT>G<y>M}]4D}]#M#K1zITi4y>*}]E"#

$@ “$@”!n(T>KG<D!y>0dVN5#

`-

“`-”!n(aT>y>VN*}]#TZxP“D~”Z]`MD}]4,}]#MGS!MG<y

>zID,ITZC!n(OV/`-VN*}]#TZxP HCatalog Z]`MD}]4,}]#M

GyZ HCatalog VN3dzID,;\ZC!n(O`-VNf"#

VN +wVN{FITdxP`-#

H? bGCZhvx(VNP}]XwDb?6p#

G+ CZf*(#Zc,zw'0}LDVN+G“dk”($bd?VN)9G“?j”($bV

N)#“=_TG”M“^”2GIk“Vx”;p9CDG+,8>KCZ+G<.V=%@y>

TxP`5"bTMi$DVN#Split 58(*VND?vI\D59(%@D#M#“5J

”I8(VN5&Cw*?uG<D5J(X#“G<j6”CZ6pdvPDG<#

f" f"hvK+}]f"ZVNPD==#}g,5* 1 M 0 DVNCZf"{}}]#bk

b?6p;,,b?6phvK}]D9Civ,x;a0lf"#}g,*hC{}VN

Db?6p,I+5jG* 1 M 0#(# 1 = True,0 = False#
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5 T>xPV`H?DVNDvp5r_xP,xH?DVND56'#

a9 8>VNPDG<|,%;5(-o)9G5Pm#

nH 8>PmnH;0 *-oDPm,1 *PmDPm,TK`F#

(hyP}]5

C!nJmzt/"!{}]4}]5D(h,T7(`p5M6'^F#g{(h}ZxPP,G

4k%wC4%T!{}](h#(hyP}]5I7#*}]}7,+Gg{}]4_PZ`VN

MG<,G4I\h*;)1d#

n?

n?GCZf"dkMCJw5dvD$wUd#n?a)KCZ|,D~MD~PD%6i/a9#n?I

Tk%vC'MiVm#

n?Pm

w“n?”3f,a)n?Pm,10C'tZdPn?DI1#

v %wn?{FTT>dj8E"M`-dtT#

v ZQwxrdkTTPmxP}K,SxvT>d{FP|,QwV{.Dn?#

v %wB(T9CZmSBn?T0rP8(D{F4(Bn?#kNDZ 213D:|{fr;,TKbP

XITxn?a)D{FD^F#

v %w>}T}%y!n?#KYwaS HDFS }%Cn?">}kCn?X*DyP}]#

v %w"BT|BPm#

vpn?j8E"

Z]d`.V*j8E""2m"D~Mf>I[~?V#

j8E"

{F bG;vI`-DD>VN,T>n?{F#

T>{F

bG;vI`-DD>VN,T>d{&CLrPT>Dn?D{F#g{CVN*U,G

4C“{F”Cw*T>{F#

hv bG;vI`-DD>VN,CZa)n?bMTD>#

*#tDf>}?

f>}?,}8(}?1,T/>}nga;Dn?f>#1!5* 25#

":e}}L"G41jID}L,xG? 20 VSZs(KP;N#

+* bG;v4!r,CZ8>GNNK<ITi4n?(!PivB)9GXk+C'Miw

*I1w7mS=n?PEITi4n?(4!PivB)#

%w#fT#thCD104,#

2m (}+C'Miw*w_ri4_mS=n?P,IT2mCn?#

v ZD>rPdk1,aTd{FP|,QwV{.DC'MixP}K# !q2m6p,;s%w

mSI1TmS=I1PmP#

Z 2 B Vv~qw XF( 19



– w_Gn?D}=I1,I^DCn?T0Cn?PDD~PMD~#(} IBM® SPSS® Mod-

eler ,S= Vv~qw 1,b)iDb)C'MI1TKn?_P4(Vv~qw“<v”Zc)

CJ(#

– i4_ITi4n?PDD~PMD~,"(}n?PDTs4(e}]4,+G;\^DCn

?#

v *F}w_,kZ“w_”PmP!qC'ri,;s%wF}I1#

":^[Gq+\m1w7P*I1,{GT?vn?<_PA4CJ(#

":aT/"4&CT“2m”ywD|D#

D~

n?a90q

R`0qT>10y!n?Dn?/D~Pa9# zIT/@D~Pa9,+G;\TdxP

`-,}G(}b)4%#

v %w+D~BX=>XD~534%1,a+!PDD~BX=>XD~53#

v %w>}!PDD~4%1,aF}!PDD~/D~P#

D~i4w

T>10n?DD~Pa9#D~Pa9;\Z(eDn?P`-#4,z^(Zn?==

D root6pOmSD~"4(D~Pr>}n#*4(r>}3vn?,k5XA“n?”Pm#

v %w+D~OX= HDFS T+D~OX=10n?/SD~P#

v %w4(BD~PTZ10D~PB4(BD~P,BD~P{F*zZBD~P{FT

0rP8(D{F#

v %w+D~BX=>XD~534%1,a+!PDD~BX=>XD~53#

v %w>}!PDD~4%1,aF}!PDD~/D~P#

f>

n?Df>EyZTD~MD~PZ]D|D#Tn?tTD|D(ghv"Gq+2DT0k-2

m);h*Bf>#mS"^Dr>}D~rD~P;h*Bf>#

n?f>XFm

CmT>VPn?f>"d4(Ma;UZ":p?vf>DC'T08f>#8f>Gy

!f>yZDf>#

v %wx(ITTy!n?f>Z]vv|D#

v %wa;+#fTn?vvDyP|D"9Kf>I*n?D10IS4,#

v %wEz+EzTx(n?vvDyP|D"+n?DIS4,5X=n|a;Df>#

v %w>}4%+}%y!f>#

C'\m

\m1IT(}“C'”3f\mC'MiDG+#

Z]xr.V*j8E"MweI[~?V#

j8E"

{F bG;v;I`-DD>VN,T>b'D{F#
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hv I`-DD>VN,zITa)XZCb'D5wTD>#

URL bG+a)xC'(} Vv~qw XF(G<b'D URL#

4, &Zn/4,Db'?0}Z9CP#9b'&Z;n/4,+9C'^(G<Cb',+

G;a>}NNWcDE"#

we

weGSdC}LPhCD2+a)Lrq!DC'Mi#zIT+weDG+|D*“\m1”"“C
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