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G(ECZ)&Lr/@wDzk#

.xFVt{

hCCw*!}{EDV{# 1!*X(ZoT73DhC#

Vi{E

hCGqXk9CCZ';Vt{RX(ZoT73DV{#

1!UZq=

(e1!UZq=# 'VI Unicode oT73}]jGoT (LDML) f6(eDyPq=#=#

1!1dq=

(e1!1dq=#

1!1dAG

(e1!1dAGq=#

1!1x

hC1x# 1!* UTC# KhCJCZ;_PT=8(D1xD1dM1dAGVN#

VN2G

>?VJmz*vpVNVdq=/8>E"# S}]#MP!qVN,r_dkVN{F,;s%wmST

+dmS=_Pvp8>E"DVNPmP# %w}%T+dSPmP}%# TZPmP!PDVN,IT

hCCVNDTBtT#

f" hCVNDf"#

.xFVt{

TZ_P5f"DVN,hCCw*!}{EDV{# 1!*X(ZoT73DhC#

Vi{E

TZ_P{}r5f"DVN,hCGq&9CCw*';Vt{DX(ZoT73DV{#

q= TZ_P“UZ”"“1d”r“1dAG”f"DVN,hCq=# SB-PmP!qq=#

“VN3r”!n(
TZ(gDD~`MM Excel D~`M,“VN3r”!n(Jmz(eD~DVNbv3r# 1Z}]4PP

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

(;BD}]#M#

TZL(DD~`MMka9/D~`M,Z“hC”!n(O(e3r#

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#

Z 2 B Vv~qw XF( 11
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%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,

qr+}pms#

f" VNDf"# f"4T HCatalog,"R^(xP`-#

":%w`-M*}]4nUjI HCatalog }]41,;P`-!n#

-<}]

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

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

tC HCatalog }]4
Vv~qw * HCatalog }]4a)'V#>?VhvKgNtCwVWc NoSQL }]b#
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Apache Accumulo
Vv~qw *Z Apache Accumulo P_PWcZ]D HCatalog }]4a)'V#

Apache Accumulo V<=|/5f"G;v}]f"Mlw53,yZ Google D BigTable hF,Z Apache

Hadoop"Zookeeper M Thrift Dy!OxP9(# Apache Accumulo Dw*&\|(;)kT BigTable h

FDBfDx,ICyZ%*qCJXFDN=M~qwK`LzF,IZ}]\mwLPD`vc^D|/

5T#

*Z Hive P4(b? Apache Accumulo m,k9CTBo(:

set accumulo.instance.id=<instance_name>;
set accumulo.user.name=<user_name>;
set accumulo.user.pass=<user_password>;
set accumulo.zookeepers=<zookeeper_host_port>;

CREATE EXTERNAL TABLE <hive_table_name>(<table_column_specifications>)
STORED BY ’com.ibm.spss.hcatalog.AccumuloStorageHandler’
WITH SERDEPROPERTIES (
’accumulo.columns.mapping’ = ’<family_and_qualifier_mappings>’,
’accumulo.table.name’ = ’<Accumulo_table_name>’)
TBLPROPERTIES (

"accumulo.instance.id"="<instance_name>",
"accumulo.zookeepers"="<zookeeper_host_port>"

);

}g:

set accumulo.instance.id=<id>;
set accumulo.user.name=admin;
set accumulo.user.pass=test;
set accumulo.zookeepers=<host>:<port>;

CREATE EXTERNAL TABLE acc_drug1n(rowid STRING,age STRING,sex STRING,bp STRING,
cholesterol STRING,na STRING,k STRING,drug STRING)

STORED BY ’com.ibm.spss.hcatalog.AccumuloStorageHandler’
WITH SERDEPROPERTIES (
’accumulo.columns.mapping’ = ’rowID,drug|age,drug|sex,drug|bp,drug|cholesterol,

drug|na,drug|k,drug|drug’,
’accumulo.table.name’ = ’drug1n’)
TBLPROPERTIES (

"accumulo.instance.id"="<id>",
"accumulo.zookeepers"="<host>:<port>"

);

":x( Accumulo mD Accumulo C'{M\k&%d-}O$D Analytic Server C'DC'{M\k#

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#
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CREATE EXTERNAL TABLE <hive_table_name> (<column specifications>)
STORED BY ’com.ibm.spss.hcatalog.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},
{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 ’com.ibm.spss.hcatalog.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 ’com.ibm.spss.hcatalog.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)

);
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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);

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 ’com.ibm.spss.hcatalog.CassandraCqlStorageHandler’
WITH SERDEPROPERTIES("cassandra.cf.name" = "bankloan_10","cassandra.host"="<cassandra_host>",

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

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

Apache HBase G;v*E=4zk"V<="f>/"frPDf",yZ Hadoop M HDFS#

*Z Hive P4(b? HBase m,k9CTBo(:

CREATE EXTERNAL TABLE <tablename>(<table_column_specifications>)
STORED BY ’com.ibm.spss.hcatalog.HBaseStorageHandler’
WITH SERDEPROPERTIES ("hbase.columns.mapping" = "<column_mapping_spec>")
TBLPROPERTIES("hbase.table.name" = "<hbase_table_name>")

}g:

CREATE EXTERNAL TABLE hbase_drug1n(rowid STRING,age STRING,sex STRING,bp STRING,
cholesterol STRING,na STRING,k STRING,drug STRING)

STORED BY ’com.ibm.spss.hcatalog.HBaseStorageHandler’
WITH SERDEPROPERTIES ("hbase.columns.mapping" = ":key,drug:age,drug:sex,drug:bp,

drug:cholesterol,drug:na,drug:k,drug:drug")
TBLPROPERTIES("hbase.table.name" = "drug1n");

":PXgN4( HBase mDE",kND Apache HBase Reference Guide (http://hbase.apache.org/

book.html)#

":x}]b{FmS0:G8>}]b`MD;vCl(# }g,+}]b|{* HB_drug1n T8>bG

;v HBase }]b,r_+}]b|{* ACC_drug1n T8>bG;v Accumulo }]b# b+PzZZ

Vv~qw XF(P!q HCatalog D~#

MongoDB
Vv~qw *Z MongoDB P_PWcZ]D HCatalog }]4a)'V#
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MongoDB G;v*E=4zkD5}]b,2GT C++ `4DlHD NoSQL }]b# C}]bIf"x

P/,#=D JSON y=DD5#

*Z Hive P4(b? MongoDB m,k9CTBo(:

create external table <hive_table_name>(<column specifications>)
stored by "com.ibm.spss.hcatalog.MongoDBStorageHandler"
with serdeproperties ( "mongo.column.mapping" = "<MongoDB to Hive mapping>" )
tblproperties ( "mongo.uri" = "’mongodb://<host>:<port>/<database>.<collection>" );

}g:

create external table mongo_bankloan(age bigint,ed bigint,employ bigint, address bigint,income bigint,
debtinc double, creddebt double,othdebt double,default bigint)

STORED BY ’com.ibm.spss.hcatalog.MongoDBStorageHandler’
with serdeproperties ( ’mongo.column.mapping’ = ’{"age":"age","ed":"ed","employ":"employ","address":"address",

"income":"income","debtinc":"debtinc","creddebt":"creddebt","othdebt":"othdebt","default":"default"}’ )
tblproperties (’mongo.uri’=’mongodb://9.48.11.162:27017/test.bankloan’);

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

Oracle NoSQL }]bGV<=|5}]b# }]w*|5Tf",b)|5TayZw|D"P54kX(

f"Zc# +4Ff"ZcT7#_ICT# M'&CLrG(}9C Java/C API A4}]4`4D#

SerDe MmN}

Oracle NoSQL f"&mLr'VTBN}#

SERDEPROPERTIES N}

kv.major.keys.mapping
w*|D:EVtPm# Xh

kv.minor.keys.mapping
N*|D:EVtPm# I!

kv.parent.key
8(8|,d“S”|5T+Ii/5X# w*D|76XkG?V76,N*D|76Xk*

U# I!#

kv.avro.json.key
CZX9C Avro #=(eD5DN*|D{F# g{4(eN*|((#a"zbVi

v),+IC1!5“value”# g{4(eCN},C5+w* JSON V{.5X# I!#

kv.avro.json.keys.mapping.column
*w*/N*|5T(e Hive PD{F# Hive P`M&*3d<V{.,V{.># I!#

TABLEPROPERTIES N}

kv.host.port
Oracle NoSQL }]bD IP X7MKZE# Xh

kv.name
Oracle NoSQL |5f"D{F# Xh#

>}:r% Avro #=

}]<VG9C Apache Avro rP/r\xP(#D# *q-K=(,k4( Avro #=;}g:
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{"type":"record",
"name":"DrugSchema",
"namespace":"avro",
"fields":[

{"name":"id","type":"string","default":""},
{"name":"age","type":"string","default":""},
{"name":"sex","type":"string","default":""},
{"name":"bp","type":"string","default":""},
{"name":"drug","type":"string","default":""}

]}

K#=&r Oracle NoSQL }]b"a,ndD}]&|,T#=D}C,gBy>#

put -key /drugstore_avro/1 -value
"{\"id\":\"1\",\"age\":\"23\",\"sex\":\"F\",\"bp\":\"HIGH\",\"drug\":\"drugY\"}"
-json avro.DrugSchema

put -key /drugstore_avro/2 -value
"{\"id\":\"2\",\"age\":\"47\",\"sex\":\"M\",\"bp\":\"LOW\",\"drug\":\"drugC\"}"
-json avro.DrugSchema

put -key /drugstore_avro/3 -value
"{\"id\":\"3\",\"age\":\"47\",\"sex\":\"M\",\"bp\":\"LOW\",\"drug\":\"drugC\"}"
-json avro.DrugSchema

put -key /drugstore_avro/4 -value
"{\"id\":\"4\",\"age\":\"28\",\"sex\":\"F\",\"bp\":\"NORMAL\",\"drug\":\"drugX\"}"
-json avro.DrugSchema

put -key /drugstore_avro/5 -value
"{\"id\":\"5\",\"age\":\"61\",\"sex\":\"F\",\"bp\":\"LOW\",\"drug\":\"drugY\"}"
-json avro.DrugSchema

*Z Hive PT>}],k4(b?m"Z SERDEPROPERTIES ?VP8(nbN} kv.avro.json.key# C

tTD5&*N*|D{F,r_g{4(eN*|,G4&*$(eD{F value#

CREATE EXTERNAL TABLE oracle_json(id string, age string, sex string, bp string, drug string)
STORED BY ’com.ibm.spss.hcatalog.OracleKVStorageHandler’
WITH SERDEPROPERTIES ("kv.major.keys.mapping" = "drugstore_avro,keyid",

"kv.parent.key"="/drugstore_avro","kv.avro.json.key" = "value")
TBLPROPERTIES ("kv.host.port" = "<hostname>:5000", "kv.name" = "kvstore");

S oracle_json KP select * azIgBa{#

select * from oracle_json;

1 23 F HIGH drugY
5 61 F LOW drugY
3 47 M LOW drugC
2 47 M LOW drugC
4 28 F NORMAL drugX

Z Vv~qw PI9C oracle_json m44( Oracle NoSQL }]4#

>}:4S\?

VZk<GTB Avro #=#

{ "type": "record",
"name": "DrugSchema",
"namespace":"avro",
"fields": [

{"name": "age", "type": "string", "default": ""}, // age
{"name": "bp", "type":"string","default":""}, // blood pressure
{"name": "drug", "type": "int", "default": ""}, // drug administered

]}

mb,Y(|D(#==gB:

/u/<sex (M/F)>/<patient ID>
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"9CTB|n4nd}]4:

put -key /u/F/1 -value
"{\"age\":\"23\",\"bp\":\"HIGH\",\"drug\":\"drugY\"}" -json avro.DrugSchema

put -key /u/M/2 -value
"{\"age\":\"47\",\"bp\":\"LOW\",\"drug\":\"drugC\"}" -json avro.DrugSchema

put -key /u/M/3 -value
"{\"age\":\"47\",\"bp\":\"LOW\",\"drug\":\"drugC\"}" -json avro.DrugSchema

put -key /u/F/4 -value
"{\"age\":\"28\",\"bp\":\"NORMAL\",\"drug\":\"drugX\"}" -json avro.DrugSchema

put -key /u/F/5 -value
"{\"age\":\"61\",\"bp\":\"LOW\",\"drug\":\"drugY\"}" -json avro.DrugSchema

*#tPX4Tw*|DTpMC'j6DE",&9CnbD S E R D E P R O P E R T I E S N}

kv.avro.json.keys.mapping.column 44(m# CN}D5&*`M* map<string,string> D Hive PD{F#

3dPD|+* kv.*.keys.mapping tTP8(DG<|D{F,5+*5JD|5# m4( DDL gBy

>:

CREATE EXTERNAL TABLE oracle_user(keys map<string,string>, age string, bp string, drug string)
STORED BY ’com.ibm.spss.hcatalog.OracleKVStorageHandler’
WITH SERDEPROPERTIES ("kv.major.keys.mapping" = "DrugSchema,sex,patientid",

"kv.parent.key" = "/u",
"kv.avro.json.key" = "value",
"kv.avro.json.keys.mapping.column" = "keys")

TBLPROPERTIES ("kv.host.port" = "<hostname>:5000", "kv.name" = "kvstore");

S oracle_user KP select * +zITBa{:

select * from
oracle_user; {"user":"u","gender":"m"," userid":"125"} joe smith 77 13

{"user":"u","gender":"m"," userid":"129"} jeff smith 67 27
{"user":"u","gender":"m"," userid":"127"} jim smith 78 11
{"user":"u","gender":"f"," userid":"131"} jen schmitt 70 20
{"user":"u","gender":"m"," userid":"130"} jed schmidt 60 31
{"user":"u","gender":"f"," userid":"128"} jan smythe 79 10
{"user":"u","gender":"f"," userid":"126"} jess smith 76 12

Z Vv~qw PI9C oracle_userm44( Oracle NoSQL }]4# TpM<_j6|T04T Avro #

=DP{ICZ(e}]4DT&VN#

6'(h

Vv~qw 'VyZw*|D80:T0S6'xP6'(h,Tx;=^F8|BD6'#

8|8(*5XD“S”|5TD0:# U0:a<BCff"PDyP|# g{0:;*U,G4w*D|7

6XkG?V76,N*D|76Xk*U# 8|f"* com.ibm.spss.ae.hcatalog.range.parent }]4
tT#

S6'x;=+8|BD6'^F*S6'PDw*76i~# S6'*<|f"*

com.ibm.spss.ae.hcatalog.range.start,S6'ax|f"* com.ibm.spss.ae.hcatalog.range.end# *

<|&4V83r!ZrHZax|# S6'N}GI!D#

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

>}

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

nbI1#

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> *

XDZ]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",...]}

3d

XML #=;*3da)>z'V# Z XML PT3d(#P}V#C=(# *J&;,D=(,RG9C

TBo(:

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

dP

*X{F

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

| 3du?| XML Zc

5 3du?5 XML Zc
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&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 3

d`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

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:
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<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# “5

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

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

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

Db?6p,I+5jG* 1 M 0#(# 1 = True,0 = False#

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#
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n?

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

ITk%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 253D:|{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,G4

C“{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#

– 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~
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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?”P

m#

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#

hv I`-DD>VN,zITa)XZCb'D5wTD>#

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

we

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

'”#

H? 9z\;dCb'DJ4^F# (fb'?09CDELUd#

v zIT*b'hCnsELUddn;1o=C^F1,;\YrCb'ODEL4kNN}],

1=emvc;DELUd,T9b'ELUd9C?MZdn#
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v zIT*b'hCELUd/f6p;1,}dn1,Cb'ODwe;\a;Vvw5,1=e

mvc;DELUd,T9b'ELUd9C?MZdn#

v zIThCZCb'O;N\;KPDns"Pw5};1,}dn1,Cb'ODwe;\a;

Vvw5,1=?0}ZKPDw5jI#

v zIThC}]4\;_PDnsVN}# ?14(r|B}]41,<aliC^F#

v zIThC}]4\;_PDnsG<}# ?14(r|B}]41(}g,mSBD~r|DD

~DhC1),<aliC^F#

v zIThCnsD~s!(TWVZ*%;)# OXD~1,aliC^F#

|{fr

TZZ Vv~qw PIxh(;{FD;PTs(}g,}]4Mn?),TBfrJCZb){F#

v Z`,`MDTsP,{FXk(;# }g,=v}]4;\,1|{* insuranceClaims,+G;v}]4

M;vn?IVp|{* insuranceClaims#

v {FxVs!4# }g,insuranceClaims M InsuranceClaims y;S*(;{F#

v {FvT0CMsCUq#

v TBV{Z{FP^'#

~, #, %, &, *, {, }, \\, :, <, >, ?, /, |, ", \t, \r, \n
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Z 3 B SPSS Modeler /I

SPSS Modeler G;V_PIS/Vv=(D}]Zr$w(# C-<ODZcm>w5PD?v;,Yw(S

CJ}]4=O"G<"T04kBD~r9(#M)# +b)Yw4Sp4NI;vVvw#

*9l;vITZ Vv~qw }]4PKPD SPSS Modeler w,kT Vv~qw“4”Zc*<# SPSS Mod-

eler a+!I\`DwFMX Vv~qw,;s,g{h*,a!G<S/,SxZ SPSS Modeler ~qwO

jI4P“>X”w# zITZ Vv~qw wtTPhC SPSS Modeler +BXDnsG<}#

g{VvT4X HDFS DG<ax,kT Vv~qw“<v”ZcjIw#

kND SPSS Modeler D5,Tq!PXb)ZcDj8E"#

\'VDZc

HDFS O'V4Pm` SPSS Modeler Zc,+G3)ZcD4PI\Py;,,mP;)Zc?0P;\'

V#>wbj8hvK?0D'V6p#

Ev

v Vv~qw +;S\3)Zx}ED(#wVN{FP(#IS\DV{#

v TZ*Z Vv~qw PKPD“(#w”w,|XkT;vr`v Vv~qw“4”Zc*<,"T

%v“(#”Zcr Vv~qw“<v”Zcax#

v (iz+,x?jDf"hC*5}x;G{}#@V#M<U+5}54k,x?jDdv}]

D~,x@VDdv}]#MazZ?jf"sf# rK,g{,x?jG{}f",G44kD

5M@VD}]#M+;%d,bVivaZ"TA!@V}]1lIms#

4

v +Z>XKPT Vv~qw 4Zc.bDNNZc*<Dw#

G<Yw

'VyPG<Yw,“w==( TS”ZcM“Ud1dr”Zc}b# TBGPX\'VDZc&\Dx

;="M#

!q

v 'V\zZcy'VD,;i/}#

y>

v ;'Vi6piy#

v ;'V4Siy=(#

c\

v ;'V,x\?# g{*4ChCCZT}]xPErDVPw,;sZ“c\”ZcP9C

ChC,k|DwT}%“Er”Zc#

v 3r3F(Pd5"Z;vDV;5MZ}vDV;5)IC|FFc,(}“E/”!n

(a)'V#

Er

v ;'V“E/”!n(#
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ZV<=73P,#tI“Er”Zc("DG<3rDYw}?P^#

v “ErsS<v”ZcazI-}ErD}]4#

v xPZ;uG<IyD“ErsSy>”Zca5X0 N uG<#

v _PkTsM}]/E/Ts(Neural Net"Linear"C&R Tree"Quest r CHAID)D“E

rsS(#”ZcG5CD#=,ICZ(}TB==fzDiG<:TIzDfz}|x

PEr,T\bZT-<G<xPErsx#M9(c(}k+n#

\.,&+“Er”ZcECZ!I\?|h*-}ErDG<DYwD;C#

O"

v ;'V43rO"#

v ;'V“E/”!n(#

v 10;'VZ Vv~qw “4”ZcM“O"”Zc.dEC“y>”Zcr#Mi# (#IT

8(;v!qZc4f;y>ZcD&\#

v Vv~qw ;a,SUV{.|;4,g{}ZO"D3v||,UV{.,G4|,CU

V{.DNNG<+aSQO"DdvP>}#

v “O"”Yw`TO}# g{ HDFS PfZICUd,G4;NO"zD}]4"ZTBw

P9CO"D4ITHZ?vwPO"}]4|l#

R d;
ZcPD R o(&|,;N;G<Yw#

VNYw

'VyPVNYw,“d;”Zc"“1ddt”ZcM“z7G<”Zc}b# TBGPX\'VDZc&

\Dx;="M#

T/}]<8

v ;'V`5CZc# 'V+\}`5DT/}]<8ZcPD*;&CZB}]#

`M

v ;'V“li”P#

v ;'V“q=”!n(#

Iz

v 'V}rP&\.bDyPIz&\#

v ZpV19CpVVND,;vwP^(Izb)VN;z+h*4(=vw;;vwI

zpVVN,m;vwZpV19CCVN#

v ZHOPjGVN;\;|T:y9C;4,if (flagField) then ... endif +<Bms;9C

if (flagField=trueValue) then ... endif 4IbvKJb

v (iz9C ** Kc{+8}8(*5}(g x**2.0),x;G x**2,Tck Modeler P

Da{%d#

nd

v 'V\zZcy'VD,;i/}#

Vd ;'VTB&\#

v nEVd

v H6

v =L -> =L:5.M

v =L -> d`:#V105"fzVd
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v =L -> (F N:5sZ 100,dP 100 % N DNN N 5y;HZc#

RFM Vv

v ;'VCZ&md`D“Keep in current”!n# RFM |H (recency)"5H (frequency)M5

H (monetary) @Vk“(#w”C,;}]FcvD@V;;(<U%d# @V6'`,,

+G@V35(bin E)I\;,#

<N 'VyPD“<N”Zc#

(# TBG\'VD(#Zc:Linear"Neural Net"C&RT"Chaid"Quest"TCM"TwoStep-AS"STP M

Association Rules# TBGPXb)Zc&\Dx;="M#

_T Ts}]9(#M1,(##{+Ts|D*G#sD}]/r_8(pV#

v ;'VVP PSM #MDLx`5#

v v1(eK split VN1E(i9C“j<”#M9(?j,Sx?vpVPDG<}?;a+

s#dP“+s”D(e!vZ Hadoop /:PvpZcD\&# `H.B,z2h*"b7

#p+pV(eC}Z+7x9CZ9(#MDG<}Y#

v ;'V Boosting ?j#

v ;'V Bagging ?j#

v g{G<\Y,G4;(i9C“G#”sD}]/?j;|(#;a9(#Mr;a9(

56D#M#

v ;'VT/}]<8# "TC,Pm`1'5D}]9(#M1,I\avVJb;(#,

1'5ae9= Automatic Data Preparation P# d(=(G9Cw#Mr_P“_6”hC

Dq-xg4e9y!D1'5#

v 4FcpV#MD<7T3F#

Neural Net
Ts}]9(#M1,(##{+Ts|D*G#sD}]/r_8(pV#

v ;'VVPj<r PSM #MDLx`5#

v v1(eK split VN1E(i9C“j<”#M9(?j,Sx?vpVPDG<}?;a+

s#dP“+s”D(e!vZ Hadoop /:PvpZcD\&# `H.B,z2h*"b7

#p+pV(eC}Z+7x9CZ9(#MDG<}Y#

v ;'V Boosting ?j#

v ;'V Bagging ?j#

v g{G<\Y,G4;(i9C“G#”sD}]/?j;|(#;a9(#Mr;a9(

56D#M#

v g{}]PfZm`1'5,k9C“_6”hC4e9b)1'5#

v 4FcpV#MD<7T3F#

C&R Tree"CHAID M Quest
Ts}]9(#M1,(##{+Ts|D*G#sD}]/r_8(pV#

v ;'VVP PSM #MDLx`5#

v v1(eK split VN1E(i9C“j<”#M9(?j,Sx?vpVPDG<}?;a+

s#dP“+s”D(e!vZ Hadoop /:PvpZcD\&# `H.B,z2h*"b7

#p+pV(eC}Z+7x9CZ9(#MDG<}Y#

v ;'V Boosting ?j#

v ;'V Bagging ?j#
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v g{G<\Y,G4;(i9C“G#”sD}]/?j;|(#;a9(#Mr;a9(

56D#M#

v ;'V;%=a0#

v 4FcpV#MD<7T3F#

#M@V

kTyP'V(#D#M,,y'V@V# Kb,'VkTTBZcxP>X9(D#MixP@V:

C&RT"Quest"CHAID"Linear M Neural Net(^[#MGj<#M"xP boost bag D#M9GG

#sD}]/D#M)"Regression"C5.0"Logistic"Genlin"GLMM"Cox"SVM"Bayes

N e t"T w o S t e p"K N N"D e c i s i o n L i s t"D i s c r i m i n a n t" S e l f L e a r n i n g"A n o m a l y

Detection"Apriori"Carma"K-Means"Kohonen"R M Text Mining#

v +;T-<rQw{DcrxP@V# r*(}9CIzZcV/Fc-<cr,zITqC`,

D'{,mo=gBy>:if ’predicted-value’ == ’value-of-interest’ then ’prob-of-that-value’ else 1-’prob-

of-that-value’ endif

v T#MxP@V1,Vv~qw ;ali#MPyCDyPVNGq<;Z}]/P,rK#MZ

Vv~qw PKP.0,kH7##MPyCDyPVN<;Z}]/P#

R iPD R o(&|,;N;G<Yw#

dv 'V“Xs”Zc"“Vv”Zc"“}]sF”Zc"“*;”Zc"“3F”ZcM“=y5”Zc#

(}`4|,ONYwDY1 Vv~qw }]4'V“m”Zc# ;s“m”Zca-DC}]4DZ

]#

<v wIT Vv~qw 4Zc*<,"T<vZcxG Vv~qw <vZcax,+G}]aS HDFS

F/= SPSS Modeler Server,"nUF/=<v;C#
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yw

>E"G*Z@zzZ)&Dz7M~qx`4D#

IBM I\Zd{zRrXx;a)>D5PV[Dz7"~qr&\XT# PXzyZxr10IqCDz7

M~qDE",krz1XD IBM zmI/# NNT IBM z7"Lrr~qD}C"GbZw>r5>;

\9C IBM Dz7"Lrr~q# ;*;V8 IBM D*6z(,NN,H&\Dz7"Lrr~q,<I

Tzf IBM z7"Lrr~q#+G,@@Mi$NNG IBM z7"Lrr~qDYw,IC'TP:p#

IBM I\Q5Pr}Zjkk>D5Z]PXDwn({# a)>D5";b6EZhC'9Cb)({DN
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