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� 1 � � 2 �ñ∩���sW�\α
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Analytics

s SPSS Modeler \α

X� sW���W°≤iμX��Σ�C

�í�C

sWBz�í�CΣ�AH�∩�í
]�¼ (TCM) �	�í�m��	Σ�C ��\ SPSS

Modeler ñ� AS �ííjBΩy TCM � TCM �IC

�íΩ�

sWBzazy�t��Σ�AH�∩az÷pWh (GSAR) ���IBz (STP) �¼�	

�í�m��	Σ�C ��\ SPSS Modeler ñ�½sδgB÷pWh� STP �IC

O�@�

sW∩ΓBO��¼�	�í�m��	Σ�C ��P SPSS Modeler ñ� TwoStep-AS �

IC

{� SPSS Modeler \α�∩iΣ�

E� rΩμ�iH���p�B�j��D��p�iμE�C bu���v��WAΣ���μ

��±ⁿ���pΩ�]ñ��B�	���C

X� sW��°≤X����LΣ��ΣX��Σ�F
pAú
s�¡í�C

�X��

∩�≤�m≡¼�cBu��½g⌠��¼º�X�¼�tΓkiμF∩iAH≤naBz

DH≈≤@Pjp�⌠	G�Ω�C
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� 2 � Analytic Server D�x

Analytic Server ú�@�p¼�ß�
�A�≤�zΩ���MM�C

nJ

1. bs²���}CñΘJ Analytic Server � URLC � URL iq°A��z�B�oC

2. ΘJ��nJ°A�����W�C

3. ΘJPⁿw���W��÷p�KXC

nJºßA�π�D�x��C

�²D�x

v �Y�π�ú�W�B�enJº����W�AH�í�t����C �enJº����W�O]tn

X��ºU�Mμ��YC

v �e��π�ziHqD�x�����	@C

Ω���

Ω���OO²�X[WΩ��¼]wqΩ��H�	R�C O²��iHO HDFS W���]w�σrB

Twe�σrBExcel�BΩ�w� HCatalogC Ω��¼�wq	RΩ���n��� meta Ω�]μ�W�B

xsΘB�qh�Ñ�C Ω������iH�P�¡ε∩Ω����s�vC

Ω���Mμ

DnuΩ���v��ú�{μ����≤Σ¿��Ω���MμC

v ÷@UΩ���W�AHπ�Σ��Ω�A�sΦΣ�eC

v bjM�ñΣJ�eiLoMμAH�π�W�ñt�jMrΩ�Ω���C

v ÷@Us�AH��zbsWΩ���∩��ñⁿw�W�M�e�¼A��s�Ω���C

– ��\� 25��yRWWhzAH�oziH�Ω���ú�ºW��¡εC

– i���e�¼�u��vBuΩ�wvBHCatalog �uazvC

�G�ϕwtm Analytic Server HBz�
Ω����AHCatalog ∩��i�C
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���AhuW�v��@π�W�C

í� @�isΦ�σrμ�A��ú�÷≤Ω�������σrC

��� @��∩�AⁿXO⌠≤HúiH��Ω���]�∩��O���TaN���Ms�s

W�¿�]Mú�C

�q��

��{íiHzL���q��AN�e�[�Ω���A
pΩ���O�O�sΩ��

�C o
��b Analytic Server D�xñπ�AHú�∩��{íp≤��Ω����i@
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o
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�@�MμC

v Yn�ú@�A�b¿�Mμñ∩�����s�AMß÷@U�ú¿�C

�G�z�ú�O��TCX�¿�Aú∩C�Ω���π�¬gs�vC

��ΘJ

M�≤�����e�¼wqΩ����]wC

���°�

π�i�JΩ���ñ���C ∩�M��íAH�° Analytic Server M��cñ���A

��∩�Ω���AH�°xsbΩ���ñ���A��∩���t�AH�°��t�

]@δ� HDFS�C ziHs²Ω�¿�cA²O HDFS ��LksΦABbM��íUA

zLk≤�h�A�uαbwwq�M��sW��B��Ω�¿�Rú��C Yn��Bs

Φ�RúM�A���M�C

v ÷@UW�AHN��W	�{μΩ����M�/lΩ�¿C ziHs²AHbμ@�²

ñMΣ�∩�h���C

v ÷@UsWΩ�¿AH��zbusΩ�¿W�v∩��ñⁿw�W�Ab{μΩ�¿U

��s�Ω�¿C

v ÷@UUⁿAHN�∩����Uⁿ�����t�C

v ÷@URúAH�ú�∩����/Ω�¿C

Ω���wqñ]A���

���	÷sAHN�∩���Ω�¿sW�Ω����qΩ���ñ�ú�∩���Ω�

¿C ∩≤Ω���ñC��∩����Ω�¿A÷@U]wAHwq�≤¬����WμC
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μ���Aμ���bC@���ñH�P���σRABC@�����≤����π�
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�P�xsC ��ºí�ú�iα��PD�xLk��w²P meta Ω�A��b Ana-

lytic Server ¬����A���QσR�L�]���C

Ω�w∩�

ⁿw]tO²�eºΩ�w�su��C

Ω�w ∩�ns	�Ω�w�¼C q DB2BGreenplumBMySQLBNetezzaBOracleBSQL

ServerBSybase IQ � TeraData ñiμ∩�C pGz�bMΣ��¼�CXA�nD°A�

�z�A��Aϕ� JDBC X	{íA∩ Analytic Server iμtmC

°A��}

ΘJ�zΩ�wº°A�� URLC

°A�≡

Ω�w	Ñ�b�≡
C

Ω�wW�

zns	�Ω�wW�C

���W�

pGΩ�w�KXⁿ�O@AhΘJ���W�C

KX pGΩ�w�KXⁿ�O@AhΘJz�KXC

ϕμW�

ΘJzn��ºΩ�w�Y�ϕμW�C

�μ¬��W¡

�ΘJiq Analytic Server 	e�n¬�Ω���ñⁿwϕμºΩ�w�¡μd���¡εC

HCatalog ∩�

ⁿw�≤s�Ω�Bb Apache HCatalog U�z���C

Ω�w HCatalog Ω�w�W�C

ϕμW�

ΘJzn��ºΩ�w�Y�ϕμW�C

Lo� ϕμ�	��Lo�]pGNϕμ��¿	��ϕμ���C �rΩ�¼� Hive 	���


ΣΣ� HCatalog LoC

�G!=B<> � LIKE BΓlú�bSw Hadoop oμM≤ñB@C oO HCatalog P�
o

μM≤ºí��e�
DC

HCatalog μ�∩M

π�N HCatalog ñ���PΩ���ñμ��∩MC ÷@UsΦAH�∩μ�∩MC

�Gb��q Hive ϕμπ�Ω�� HCatalog ¼Ω���ºßAziα�o{ApG Hive ϕ

μ�jqΩ���c¿AhC� Analytic Server }lqΩ���¬�Ω��Aú�o
°�í

��≡C pGz�N�o��≡A���������j¼Ω����½� Hive ϕμA�N

����ε�� 400 �≤�C

az∩�

ⁿw�Hs�azΩ����C

az�¼

azΩ�iH��uW∩MA�� Shape �C

pGz�b��∩MA�A�ⁿwA�� URLA�∩�zn���∩MhC
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pGz�b�� Shape �A�W	 Shape �C

w²P meta Ω�

ⁿwΩ����]wºßA÷@Uw²P meta Ω�AH�d�T{Ω���WμC

ΘX i∩π����Ω�w�e�¼�Ω����[��⌡μ≤ Analytic Server WºΩy�ΘXC ∩�]

�igJAH���[AMßG

v ∩≤π�Ω�w�e�¼�Ω���A∩�nNΘXΩ�gJΣñ�ΘXΩ�wϕμC

v ∩≤π����e�¼�Ω���G

1. ∩�nNs��gJΣñ�ΘXΩ�¿C

ú�G ∩C@�Ω�����úP�Ω�¿AHKiH≤�Pal���PΩ���ºí�÷

pC

2. ∩���μíFCSV]rI�j����i��Gi�μíC

3. ∩��a∩�������C pGzn��ibUσ MapReduce u@ñ���i	�úY��A

h�∩�D���C

4. ∩�iH⌡X½μr�AH²Ω�ñ�½μr�bΘX�ñg�rΩ ″\n″A�rΩ ″\n″ bΘX
�ñg� ″\\n″C pG�∩�AhrΩ ″\n″ �bΘX�ñg� ″\n″A½μr��sb��P�
�C

5. ∩�úYμíC �Mμ]twtm�≤w
 Analytic Server ���μíC

�GúYμíP��μí�í	�X��PΘXLk	�A]�úA�≤i@B MapReduce B

zC ϕziμ��∩��AAnalytic Server �buΘXv�qú
�iC

]w]��Ω����

u]wv∩��i²zwq�≤¬���¼Ω��WμC b∩�����WAo
]w�M���∩����

��AH��∩�Ω�¿ñ�X�h�����C

ⁿw���ú�TσR�]wiα��PD�xLk��w²P meta Ω�A��b Analytic Server ¬���

�A���QσR�L�]���C

]w��

u]wv��i²zⁿw���¼AH�����¼Sw�σR�]wC

ziH��⌠≤ⁿΣ���μí�úY��A�wqΩ���C ⁿΣ��úYμí]A

GzipBDeflateBBz2BSnappy � IBM CMXC

w����¼

w���O��μ�σr�AΣO²]tTw���μ�A²C@�μ��r��O���C w���q�π

� *.csv � *.tab ��WC p��÷ΩTA��\� 7��yw����¼]wzC

Tw���¼

Twμ�σr�Σμ�S�w�A²}l≤�P��mAB°�TwC Twμ�σr�@δπ� *.dat ��WC

p��÷ΩTA��\� 8��yTw���¼]wzC
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b�c����¼

b�c���]p *.log�Oσr�AΣπ�iw���cAizL�Wϕ�í∩M�μ�A²�c�{�S�

w����≥¬C p��÷ΩTA��\� 9��yb�c����¼]wzC

Text Analytics ���¼

Text Analytics ��Oi�� SPSS Text Analytics iμ	R�σ≤]p *.docB*.pdf � *.txt�C

⌡L�μ

ⁿwO�	ñ���σr�eñ��μC w]���C

μ�jr�

ⁿw�≤wq½μ�rΩC w]��½μr� ″\n″C

SPSS Statistics ���¼

SPSS Statistics ��]*.savB*.zsav�O]tΩ��¼�Gi��C ∩≤����¼Aú�nbu]wv��

Wiμi@B]wC

i��Gi�μí���¼

ⁿw���¼�i	�Gi�μí�� (*.asbf)C ����¼��� Analytic Server ΘXF
pAϕ	R�n

��π�Mμ��μ��C ∩≤����¼Aú�nbu]wv��Wiμi@B]wC

�����¼

���� (*.seq) O�c��Σ���σr�C ª	q��@ MapReduce u@ñ�ñ
μíC

Excel ���¼

ⁿw���¼� Microsoft Excel ��]*.xlsB*.xlsx�C p��÷ΩTA��\� 10��yExcel ���¼

]wzC

w����¼]wG

ziHw∩w����¼AⁿwUC]wC

r�sX

���r�sXC ∩��ⁿw Java r�W�A
p ″UTF-8″B″ISO-8859-2″ M ″GB18030″C w]

�� UTF-8C

μ�w�r�

��μ��¡�@�h�r�C C@�r�ú°�W�w�r��H��C 
pApGz∩�rI�

Tab]�∩�ΣL�ΣJ ,\t�Ahϕ�HrI� Tab �Oμ��¡C pG�εr�w�μ�Ahb

o�ⁿw�r�°�úF�εr�H��w�r�C pG�εr�úw�μ�Ahw]�� ″,″F�h
w]���rΩC

�εr�w�μ�

]w°�μ�w�r�� ASCII �εr�ALF M CR ú�C w]���C

�@C]tμ�W�

]wO����@C�Mwμ�W�C w]���C

n⌡L��lr���

��}Yn⌡L�r���C Dtπ�C w]�� 0C
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X��μ

]wO�N�μM/� tab �h��FX{°�μ�μ�w�r�C pG�μP tab úúOμ�w�

r�AhL�C w]��OC

μ���r�

��μ	���@�h�r�C N�	ñO²W�r��Hß����eC C@�r�ú°�W��

��O�H��C 
pA″/*″ ϕ�
u�P
}l��C úαwqhr����OA
p ″//″C �
rΩϕ��wq⌠≤��r�C pGwwqA�²�d��r�AABz

�⌡Ln⌡L��lr

�C w]�O�rΩC

L�r�

Pwp≤BzL�r�]������∩�≤sXñ�r��C �rΩϕ��≤L�r�C D�rΩ

]q�Oμ�r��ϕ��rΩ��e�NL�r�C w]�O�rΩC

μ	� ⁿwμ

]��μ
��BzC w]��OdC

Od μ

S�SϕNqAP⌠≤ΣLr�@�BzC

�≤ úD�

A�A�hRúμ



∩� μ

°�

r�Aμ

t∩ºí�r�óh⌠≤SϕNq]Nª	°��

A

��C �μ

A��rΩ�íX{�μ

�¡�]wzL½�ΘJA�	��MwC

�	� ⁿw�

�BzC w]��∩�C

Od �

S�SϕNqAP⌠≤ΣLr�@�BzC

�≤ úD�

A�A�hRú�



∩� �

°�

r�A�

t∩ºí�r�óh⌠≤SϕNq]Nª	°��

A

��C ��

A��rΩ�íO�iHX{�

�¡�]wzL½�ΘJA�	��M

wC

zL½�ΘJA�	�

ⁿX�

O�iHX{b��

A��rΩñAH�ϕ]w�∩��Aμ

O�iHX{bμ



A��rΩñC pG�OAh⌡X�

A�ºrΩñ��

�ΦkO½�ΘJ�

A⌡X

μ

A�ºrΩñ�μ

�ΦkO½�ΘJμ

C pG��AhLk�

A�w��

A

��rΩñ��

A��

A�w�μ

A��rΩñ��

C w]��OC

iH⌡X½μr�

ⁿXb¬����AσR�O�NrΩ ″\n″ ���½μr�C pG�⌡X½μr�Ah��N ″\n″ ¬
��rΩC pG⌡X½μr�Ah ″\n″ �¬�� ASCII ½μr�A� ″\\n″ �¬��rΩ ″\n″C w
]���C

Tw���¼]wG

ziHw∩Tw���¼AⁿwUC]wC

r�sX

���r�sXC ∩��ⁿw Java r�W�A
p ″UTF-8″B″ISO-8859-2″ M ″GB18030″C w]

�� UTF-8C

L�r�

Pwp≤BzL�r�]������∩�≤sXñ�r��C �rΩϕ��≤L�r�C D�rΩ

]q�Oμ�r��ϕ��rΩ��e�NL�r�C w]�O�rΩC
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O²°�

ⁿXO²Op≤wq�C pGO½μr�w�AhO²�½μr�B��}Y����	wq]w

��C pGOSw°�AhO²�O²°�]H����μ��wqC �ⁿw��C

�ln⌡L�O²

��}YBn⌡L�O²�C �ⁿwDtπ�C w]�� 0C

μ� ��q�wq��ñ�μ�C ÷@UsWμ�A�ⁿwμ�W�Bμ��}l�b�	μAH�μ�

��°�C ��ñ�	μs
�l≤ 0C

b�c����¼]wG

b�c����]w]t�≤N���e∩M�μ��WhC

Whϕμ

�OWh�qO²ñ��ΩTAH��μ�Fo
Wh@�bWhϕμñAiwqiqΩ���ñC

@ºO²�����μ�C

ϕμñ�Wh�÷��M��C@ºO²FpGϕμñ���Whú�XO²Ah⌠≤ΣLWhϕμ

úL�ABz�O²A��≥BzU@ºO²C pGϕμñsbú���⌠≤WhAh��≤ϕμñ

²eWh������μ��FpGsbΣLWhϕμAh�ϕμñ�Wh�M���O²C pGS

�ϕμ�X�O²Ah�M�uú�vWhC

ú� ziH∩�⌡Lú�X⌠≤Whϕμ�O²A��NO²ñ��μ���]�≥�]���C

�XWh

ziHxs�eiú�WhϕμAH�½���C �X�ϕμxsb°A�WC

�JWh

ziHNwxs�Whϕμ�J��eiú��WhϕμñC o�∩gz∩�ϕμwq�⌠≤WhA

]��nO��sϕμAMß�JWhϕμC

WhsΦ�

WhsΦ�i²zw∩μ@μ�A����WhC

�W��s�

μ���Wh@δ�qe@�Wh�ε�mB�O²}l��Ω�C ϕb�c�Ω���ñ�Γ�μ

�ºísbL÷ΩT�Awq�W��s�AHNσR�w�bU@�μ�}l�m�D���C ϕ

z∩��W��s��A���∩��s�iμRW�[����ε�A²∩���Σlí	\α�

�C

μ�W�

ΘJμ��W�C o�≤wqΩ��� meta Ω�C μ�W�bWhϕμñ���@C

WhW�

∩��aΘJWh�
z���C

í� ∩��aΘJWh����í�C

wqWh

�Γ�ΦkiwqWhC

∩��Wh���ε�

o�����Wh���C
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1. ⁿw}l��μ�Ω��IF{μ�m�qe@�Wh�ε��m}lA�⌡L	
�q

O²�}Y}lA	ñ��r�A	�Σ�Fσr�ñ�ⁿw��m�εC pGzQ²μ

�Ω�]t}l�mB�r�A�∩�]AC

2. q��U�Mμñ∩�μ���s�C

3. ∩��a∩�n�ε��μ�Ω��IF�μ�bJ�⌠≤�μr�]p�μ� Tab���

εA�Swr��bⁿw�rΩB�εC pGzQ²μ�Ω�]t�ε�mB�r�A�

∩�]AC

Γ�wq�Wϕ�íWh

pGz�≤�g�Wϕ�íykA�∩��∩�C �b�Wϕ�íσr�ñAΘJ�Wϕ�

íC

sWμ���s�

oi²zxs�Wϕ�íH�Hß��C wxs���s��π�b��U�MμñC

bwM�Whϕμñ���²eWhºßAuWhsΦ�v�π����WhAq�@ºO²���Ω�w

²C

Excel ���¼]wG

ziHw∩ Excel ��AⁿwUC]wC

∩�u@ϕ

∩�n�@Ω���� Excel u@ϕC ⁿw���
]�@�u@ϕ��
� 0�A��u@ϕ�W

�C w]����@�u@ϕC

∩�n�J�Ω�d≥C

ziH�JH�@�D��C�H�Txsμd≥}Y�Ω�C

v d≥�l≤�@�D��CC MΣ�@�D��xsμA�NΣ�@Ω�d≥�¬WñC

v ��A]iH�CMμAⁿw�T�xsμd≥C 
pAYnⁿw Excel d≥ A1:D5AziHb�

@�μ�ñΘJ A1Ab�G�μ�ñΘJ D5]�� R1C1 � R5C4�C ⁿwd≥����Cú

�	�A]A��CC

�@C]tμ�W�

ⁿw�∩�xsμd≥��@CO�]tμ�W�C w]���C

J
��Cºß�ε¬�

ⁿwbJ�h���CºßAO�ε¬�O²A�O�≥¬���Ω�A	�u@ϕ��	A]A�

�CC w]���C

μí

uμív��i²zwqσRμ��μí�ΩTC

μ�α½]w

�π�μ

�úrΩμ�}Y�/��	��μr�C w]��LC Σ�UC�G

L ú�ú�μr�C

¬� �úrΩ}Y��μr�C

k� �úrΩ�	��μr�C

Γ� �úrΩμ�}YM�	��μr�C
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yÑ⌠�

wqyÑ⌠�C w]�°A�yÑ⌠�C yÑ⌠�rΩ����HUμíⁿwG

<language>[_country[_variant]]AΣñG

language
ISO-639 wq�Γ�pgr����NXC

country
ISO-3166 wq�Γ�jgr����NXC

variant
����s²�M�NXC

p�I ]w�@p��
�r�C w]�yÑ⌠�Sw]wC

����

]wO�NyÑ⌠�S��yÑ⌠��@d�	jr�C

w]Θ�μí

wqw]Θ�μíC Σ� Unicode yÑ⌠�Ω��OyÑ (LDML) Wμ�wq���μí¼�C

w]�íμí

wqw]�íμíC

w]�íWO

wqw]�íWOμíC

w]��

]w��C w]�@����íC �]w�M��S��Tⁿw����í��íWOμ�C

μ�m½

��qi²zNμí�ⁿOⁿú��Oμ�C qΩ��¼∩�μ�A��ΣJμ�W�A�÷@UsWAHN

ΣsW�π��OⁿO�μ�MμC ÷@U�úAHNΣqMμñ�úC ∩≤Mμñ�∩��μ�AziH

]wμ��UC�eC

xs ]wμ��xsC

p�I ∩≤π�uΩ�vxs�μ�A]w�@p��
�r�C w]�yÑ⌠�Sw]wC

����

∩≤π�uπ�v�uΩ�vxs�μ�A]wO������≤d�	jr��yÑ⌠�Swr

�C

μí ∩≤π�uΘ�vBu�ív�u�íWOvxs�μ�A]wμíC qU�Mμñ∩�μíC

μ�����

∩≤w�� Excel ���¼Auμ���v��i²zwq���μ�σR��C ϕΩ���ñsbh���

�AoD�½nA]�μ��Ω���b��ºíiαúPA²μ��σR�����PA�α��@P�Ω

��¼C

∩≤Tw�b�c����¼A����bu]wv��WwqC

ϕΩ���ñu�@���A������π��P�μ����AziH��w]�μ����XΩ��

¼C pGΩ���ñ�h���AB��ñ�μ���ú��A�wqSwμ���AH�≤σR��C

1. YnNμ�sW���MμA�ΣJμ�W�A��qΩ��¼�ú��Mμñiμ∩�C ziHzL÷

@U�ísWA@�sWΩ��¼ñ���μ�C μ�W���V��MμñsW@�C
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2. ��bY÷sAi���n∩μ�iμ��C

ϕ��Swμ����A�sW�Mμ�⌠≤μ�úú�¿�����G��@í	C pGΩ��¼ñ�μ�

�b�∩��ñCXAh�b�G�ñ���C

Ω�¿��

ϕⁿwΩ�¿�σR�]w�AuΩ�¿v��i²z∩�Ω�¿ñ��
��]tbΩ���ñC

�X�∩�Ω�¿ñ�����

Ω���]t�WhΩ�¿ñ�����Fú]tlΩ�¿ñ���C

�X���Wϕ�í���

Ω���]t�WhΩ�¿ñ�Xⁿw�Wϕ�í�����Fú]tlΩ�¿ñ���C

�X�� Unix �Wi}ϕ�í]iα�j����

Ω���]t�Xⁿw Unix �Wi}ϕ�í�����Fϕ�íiH]t�∩�Ω�¿ºlΩ�¿ñ

���C

HCatalog μ�∩M

HCatalog ⌡�

π��ⁿwϕμ��cC HCatalog iΣ�¬��c��Ω��C Yn∩��Ω�wq Analytic Server

Ω���Ah�c��úY��íCMμC ∩�⌡�ñ���AMß÷@U�	÷sNª∩M�μ�

Hiμ	RC

�D��≡¼�c�IúiH∩MC 
pA�í�¼�}C�∩MQ°�u��vALk		∩MF

HCatalog }C�∩Mñ�C@��í����	OsWC o
�Ii�≡¼�cñ�	� ...:array:struct

� ...:map:struct ���iμ�OC


pG

v ∩≤π�}CAziHNμ�ⁿú�}Cñ��Gbigintarray[45]A²úαⁿú�}C�¡G

bigintarray

v ∩≤∩MAziHNμ�ⁿú�∩Mñ��Gdatamap[″key″]A²úαⁿú�∩M�¡Gdatamap

v ∩≤π�}C�}CAziHNμ�ⁿú�� bigintarrayarray[45][2]A²úαⁿú�}C�¡

bigintarrayarray[45]C

]�AϕzNμ�ⁿú�}C�∩M���A���wq��]A�
�ΣGbigintarray[index] �

bigintmap[″key″]C

μ�∩M

HCatalog ��

÷ΓUΩ�μHiμsΦC ϕ HCatalog ���}C�∩M�Az��sΦΩ�μC ��}

CAⁿwπ�A�π�∩≤≤n∩M�μ��}C¿�C ��∩MAⁿw

��rΩA�r

Ω∩M≤n∩M�μ���
ΣC

∩Mμ�

π�b Analytic Server Ω���ñ�μ�C ÷ΓUΩ�μHiμsΦC u∩Mμ�v	μ

ñú�\�½���A�h��P��C

xs μ��xsC xsl
� HCatalogALksΦC

�G÷@Uw²M meta Ω�H	� HCatalog Ω����AúsbsΦ∩�C
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�lΩ�

HO²b HCatalog ñxs�{¼π�O²Foi≤UzMwp≤N HCatalog ⌡�∩M�μ�C

�G uHCatalog ∩�vñⁿw�⌠≤Loú�M��
lΩ��°�C

�� HCatalog Ω���

Analytic Server ú� HCatalog Ω����Σ�C��í�p≤��U�≥ª NoSQL Ω�wC

Apache Accumulo
Analytic Server ú�∩b Apache Accumulo ñπ�≥ª�eº HCatalog Ω����Σ�C

Apache Accumulo 	�íΣ/�xswO≥≤ Google BigTable ]p�Ω�xs���t�AΣH Apache

HadoopBZookeeper � Thrift �≥ªiμ�mC Apache Accumulo Hxsμ¼s��ε�
íAH�°A�

�{í]p�≈εAibΩ��zBz{��U�IWA∩Σ��iμ�∩Aq�∩ BigTable ]piμF�h

�s∩iC

Ynb Hive ñ���í Apache Accumulo ϕμA���UCykG

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>"

);


pG

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>"

);

�G�w Accumulo ϕμ� Accumulo ���W��KX���Xw�O Analytic Server �������W

��KXC

Apache Cassandra
Analytic Server ú�∩b Apache Cassandra ñπ�≥ª�eº HCatalog Ω����Σ�C
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Cassandra ú��c��Σ�xswC ΣPh��∩MAo
��	��	μtCC ��Ω�w�A	μtC

OTw�A²iH�sW	μ�tCC ��A	μuαsW�ⁿw�ΣA]�úP�ΣiHb⌠≤�wtCñA

π�úP�q�	μC w∩C@�ΣA��	μtC���xsb@�C

�Γ�Φk�wq Cassandra ϕμG���í Cassandra ⁿOμ
� (cassandra-cli) �s CQL Shell (csqlsh)C

pGϕμO���í CLI ���A���UCykAb Hive ñ���í Apache Cassandra ϕμC

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>");


pA∩≤UC CLI ϕμwqG

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’];

... Hive ϕμ DDL ���pUG

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");

pGϕμO�� CQL ���A���UCykAb Hive ñ���í Apache Cassandra ϕμC

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>");


pA∩≤UC CQL3 ϕμwqG

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

CREATE TABLE bankloan_10(
row int,
age int,
ed int,
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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);

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 ϕμ DDL pU��G

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
Analytic Server ú�∩b Apache HBase ñπ�≥ª�eº HCatalog Ω����Σ�C

Apache HBase OH Hadoop � HDFS �≥ª�}±{íXB	�íBw���B�V	μ�xswC

Ynb Hive ñ���í HBase ϕμA���UCykG

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>")


pG

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");

�Gp�p≤�� HBase ϕμ��÷ΩTA��\ Apache HBase Reference Guide (http://hbase.apache.org/

book.html)C
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�GNΩ�wW�@�eÑAHⁿ�Ω�w��¼O�n��kC 
pANΩ�wRW� HB_drug1nAHⁿ�

HBase Ω�wA��RW� ACC_drug1nAHⁿ� Accumulo Ω�wC oN�U≤b Analytic Server D�x

ñA∩� HCatalog ��C

MongoDB
Analytic Server ú�∩b MongoDB ñπ�≥ª�eº HCatalog Ω����Σ�C

MongoDB O}±{íXσ≤Ω�wAΣ�H C++ �g�²i NoSQL Ω�wC �Ω�w�H	A⌡�Ax

s JSON �í�σ≤C

Ynb Hive ñ���í MongoDB ϕμA���UCykG

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>" );


pG

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
Analytic Server ú�∩b Oracle NoSQL ñπ�≥ª�eº HCatalog Ω����Σ�C

Oracle NoSQL Database O	�íΣ�Ω�wC Ω��xs�Σ��AΣ�≥≤DnΣ�°Ω�AgJSwx

s�IC �∩xs�Iiμ�gAHTO¬i��C �ß��{í�� Java/C API �gAH¬��gJΩ

�C

SerDe 
ϕμ	�

Oracle NoSQL xsBz{íΣ�UC��C

SERDEPROPERTIES 	�

kv.major.keys.mapping
rI�j�DnΣMμC �n��

kv.minor.keys.mapping
rI�j��nΣMμC ∩���

kv.parent.key
ⁿwn�d�	�ul�vΣ�����ΣC DnΣ⌠	��O�í⌠	A��nΣ⌠	��

O��C ∩���C

kv.avro.json.key
�≤OdH Avro ⌡�wqº���nΣW�C pG�wq�nΣ]q��o��Ahw]�

″value″C pG�wq���Ah��H JSON rΩ	�C ∩���C

kv.avro.json.keys.mapping.column
wqDn/�nΣ��� Hive 	μW�C Hive 	μ��π�∩M <string,string> �¼C ∩

���C

TABLEPROPERTIES 	�
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kv.host.port
Oracle NoSQL Ω�w� IP �}�≡
C �n��

kv.name
Oracle NoSQL Σ�xsw�W�C �n��C

d�G�í Avro ⌡�

Ω�Gm�� Apache Avro �C�[ciμ��C Ynϕ	�ΦkAzn�� Avro ⌡�F
pG

{"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":""}

]}

�⌡���V Oracle NoSQL Ω�wn²ABw�J�Ω���]A�⌡����ApU��C

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

Ynπ� H i v e ñ�Ω�A����íϕμA�b S E R D E P R O P E R T I E S �qñⁿwΣL�e

kv.avro.json.keyC �e����O�nΣ�W�� value �w²wqW�]pG�wq�nΣ�C

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");

⌡μ select * from oracle_json �ú
UC�GC

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

ϕμ oracle_json iHb Analytic Server D�xñ��AH�� Oracle NoSQL Ω���C

d�G�íΣ

{bA�]UC Avro ⌡�C
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{ "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

]}

P��]pU��∩Σiμ��G

/u/<sex (M/F)>/<patient ID>

���UCⁿOA∩Ω�xswiμ�J@�G

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

YnOdDn��Σ��O���� I D �÷ΩTA����ΣL S E R D E P R O P E R T I E S ��

kv.avro.json.keys.mapping.columnA���ϕμC ������O∩M <string,string> �¼� Hive 	μW

�C ∩Mñ�Σ�O kv.*.keys.mapping �eñⁿw�O²ΣW�A���OΩ��Σ�C ϕμ�� DDL

pU��G

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");

⌡μ select * from oracle_user �ú
UC�GG

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

oracle_user ϕμiHb Analytic Server D�xñ��AH�� Oracle NoSQL Ω���C �� Avro ⌡��

�O� patientid ΣH�	μW�i�≤wqΩ����∩�μ�C

d≥�y

Analytic Server Σ�≥≤DnΣ�ld≥��r��d≥�yAHi@BNd≥¡εb��ΣUC

��Σ�ⁿwn	�ºul�vΣ���r�C �r���Pú�xswñ���ΣC pGr�úO��A

hDnΣ⌠	��O�í⌠	A��nΣ⌠	��O��C ��Σ�xs�

com.ibm.spss.ae.hcatalog.range.parent Ω�����C
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ld≥�i@BN��ΣU�d≥¡ε�ld≥ñ�DnΣ⌠	�≤C ld≥�	Σ�xs�

com.ibm.spss.ae.hcatalog.range.startA�ld≥�⌠Σ�xs� com.ibm.spss.ae.hcatalog.range.endC
�	ΣbrσW��p≤�Ñ≤�⌠ΣC ld≥���∩���C

XML Ω���

Analytic Server zL HCatalogAú�∩ XML Ω��Σ�C

d�

1. ��UCWhAzL Hive Ω�wqyÑ (DDL)AN XML ⌡�∩M� Hive Ω��¼C

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>"

);

�GpGz� X M L ���� B z 2 úYiμúYAh I N P U T F O R M A T ��]�

com.ibm.spss.hive.serde2.xml.SplittableXmlInputFormatC pGª	�� CMX úYiμúYAh��

��]� com.ibm.spss.hive.serde2.xml.CmxXmlInputFormatC


pAUC 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>

...��UC Hive DDL ϕ�C
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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>"

);

p��÷ΩTA��\yXML P Hive Ω��¼�∩MzC

2. b Analytic Server D�xñA��π� HCatalog �e�¼� Analytic Server Ω���C

¡ε

v �e�Σ� XPath 1.0 WμC

v Bz Hive μ�W��A���������πW����í	C �	ñW��ír�C

XML P Hive Ω��¼�∩MG ��U�Oⁿ���D
AiHN XML ñ���Ω�α½� Hive Ω�

�¼C

�c

XML ��iH		P Hive �c�¼�∩MA]�����ú�¿�Ω�¿�C ����e�¿�
l��

í�¼�ΣL¿�C

XML Ω�

<result name="ID_DATUM">03.06.2009</result>

Hive DDL 
�lΩ�

struct<name:string,result:string>

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

}C

��� XML ��iHϕ��
l��í�¼� Hive }CC UCd
π����iHp≤�� XML <result>

����eA�wqrΩ�}CC

XML Ω�

<result>03.06.2009</result>
<result>03.06.2010</result>
<result>03.06.2011</result>

Hive DDL 
�lΩ�

result array<string>

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

∩M

XML ⌡�úú�∩M�

Σ�C �T�q��ΦkAiHb XML ñ��∩M�¼C �Fe�úP�Φ

kA�	��UCykG

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

element_name
n°�∩Mn²� XML ��W�

key ∩Mn²Σ XML �I

value ∩Mn²� XML �I

�w XML ���∩MWμ��b Hive ϕμ�� DDL � SERDEPROPERTIES �qUwqC ��UCy

kAiHwqΣ��G

@attribute
@attribute Wμi²���N�����@∩M�Σ��C

element
��W�i�@Σ��C

#content
����ei�@Σ��C �≤∩MΣuαO
l�¼A]��í�e�α½�rΩC

b XML ñNϕ∩M�Φk�Σ∩�� Hive DDL �
lΩ�pU��C

��W�P�e

���W���@ΣA��e��@�C oOΣñ@��ú��NAbN XML ∩M� Hive ∩M�

¼�A�w]�����NC ���Φk��π¡εO∩MΣuαOrΩ�¼C

XML Ω�

<entry1>value1</entry1>
<entry2>value2</entry2>
<entry3>value3</entry3>

∩MBHive DDL 
�lΩ�

b�ípUAzL�ⁿw∩MA]��w]A���W���@ΣA��e��@�C

result map<string,string>

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

��P���e

N����@ΣAN���e�@�C

XML Ω�

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

∩MBHive DDL 
�lΩ�

"xml.map.specification.entry"="@name->#content"

result map<string,string>

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

��P��

XML Ω�

<entry name=”key1” value=”value1”/>
<entry name=”key2” value=”value2”/>
<entry name=”key3” value=”value3”/>

∩MBHive DDL 
�lΩ�

"xml.map.specification.entry"="@name->@value"
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result map<string,string>

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

�í�e

zLsW�� <string> ����A�@
l�¼��í�e�α½���� XML rΩC �]�UC XMLG

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

</dataset>

XPath ϕ�í /dataset/* ��P	�jq <value> XML �IC pG��μ��
l�¼AhΩ@�zLsW

<string> ��IANd���Gα½���� XMLC

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

</string>

�GpGd���GOμ@ XML ��AhΩ@ú�sW��� <string>C

σr�e

�	ñ XML ����t�μσr�eC

w²P meta Ω�]Ω����

÷@Uw²P meta Ω�iπ�O²����Ω����Ω��¼C bo�Az�≈��\≥� meta Ω�

ΩTC

w² uw²v��π�O²��qd
�Σμ��C

sΦ

usΦv���π�≥�μ� meta Ω�C ∩≤π����e�¼�Ω���AΩ��¼q@pqO

²��ú
AziHb���WAΓ	sΦμ� meta Ω�C ∩≤π� HCatalog �e�¼�Ω��

�AΩ��¼≥≤ HCatalog μ�∩Mú
AzLkb���WsΦμ�xsC

μ� ÷ΓUμ�W�iHiμsΦC

�q oO�qh�A�≤í��wμ�ñΩ���ΦC

ñΓ ��iD���IAμ�NO≈�

Bz{��ΘJ]w�uπμ���O��]w�μ

��CuΓ�vMuLv]Oi�ñΓAu	��v]OAu	��vϕ���NO²	�

¿�Od
HiμVmB��Mτ��μ�C u	�v�ⁿwN�μ��C�iα��m�O

�¼CWv�ⁿwμ�����@C@ºO²�Wv[vC O² ID �≤�OΘXñ�O²C

xs xsí�NΩ�xsbμ�ñ�ΦíC 
pA�� 1 M 0 �μ�xsπ�Ω�C oP�q

h�IMúPAß�í�Ω���í
AúvTxsC 
pAziαnN�� 1 M 0 ºπ�

μ���qh�]�uX�vCoq�ϕ� 1 = TrueA� 0 = FalseC

� π�π�	��qºμ���O�A��π�s≥�qºμ���d≥C

�c ⁿXμ�ñ�O²O]tμ@�]
l���O�MμC

�� ⁿXMμ���F0 O
l��MμA1 OMμ�MμAH���C
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�y��Ω��

oi²z�l��°Ω���Ω����yAHPw����d≥¡εC pG�y�biμA�÷@

U÷sAH�°Ω��yC �y��Ω��iTO meta Ω��TA²OpGΩ���π�\hμ�

�O²Ahiα�ßO@
�íC

M�

M�O��xsu@ΘJH�s�u@ΘX�u@�C ª	ú��≤]t��MΩ�¿��Wh�	�cC i

HP�O���Ms�@�M�C

M�Mμ

DnuM�v��ú�{μ����≤Σ¿��M�MμC

v ÷@UM�W�AHπ�Σ��Ω�A�sΦΣ�eC

v bjM�ñΣJ�eiLoMμAH�π�W�ñt�jMrΩ�M�C

v ÷@Us�AH��zbsWM�∩��ñⁿw�W���sM�C ��\� 25��yRWWhzAH�

oziH�M�ú�ºW��¡εC

v ÷@URúAH�ú∩��M�C �	@�q HDFS �úM�A�RúP�M��÷p���Ω�C

v ÷@U½sπzAH≤sMμC

�OM���Ω�

�e��	���Ω�B@�B��M�	i¼X�qC

��Ω�

W� @�isΦ�σrμ�Aπ�M��W�C

π�W�

@�isΦ�σrμ�ApbΣL��{íñπ����Aπ�M��W�C pG�μ���

�AhuW�v��@π�W�C

í� @�isΦ�σrμ�A��ú�÷≤M�����σrC

nOd��	�

ϕ���WXⁿw����A�	Rú���wTwM���C w]�� 25C

�GMúBz{�ú��Y⌡μA²�Cj 20 	�AbI
⌡μ@�C

��� @��∩�AⁿXO⌠≤HúiH��M�]�∩��O���TaN���Ms�sW�

¿�]Mú�C

÷@UxsAHxs]w�{μ¼AC

@� ziHzLN���Ms�sW�@���°�A�@�M�C

v bσr�ñΘJ�eiLoW�ñt�jMrΩ����Ms�C ∩�@��h�A�÷@UsW

¿�AHsW�¿�MμC

– @�OM���π¿�AiH�∩M�H�M�ñ�Ω�¿M��C ϕzL IBM® SPSS® Mod-

eler s	� Analytic Server �Ao
����o
s��¿�π�∩o�M��gJ]Analytic

Serveru�Xv�I�vC

– �°�iHd�M�ñ�Ω�¿M��A�bM��½≤ºWwqΩ���A²Lk�∩M�C

v Yn�ú@�A�bu@�vMμñ∩�����s�AMß÷@U�ú¿�C

� 2 � Analytic Server D�x 23



�G�z�ú�O��TaCX�¿�Aú∩C�M�π�¬gs�vC

�G∩u@�viμ��≤��Y�	M�C

��

M��cíμ

kíμπ��e∩�ºM��M�/Ω�¿�cC ziHs²Ω�¿�cA²OúDzL÷sA

�húi�HsΦC

v ÷@UN��Uⁿ
	���t�HN�∩��Uⁿ�����t�C

v ÷@URú�∩���H�ú�∩����/Ω�¿C

���°�

π�{μM��Ω�¿�cC Ω�¿�c�bwwq�M�ñisΦC τYAzLkbM�

�í��h�sW��B��Ω�¿�Rú��C Yn���RúM�A���uM�vM

μC

v ÷@UN��W�
 HDFSAHN��W	�{μM�/lΩ�¿C

v ÷@U��sΩ�¿AHb{μΩ�¿UA��zbsΩ�¿W�∩��ñⁿw�W��

�s�Ω�¿C

v ÷@UN��Uⁿ
	���t�AHN�∩��Uⁿ�����t�C

v ÷@URú�∩���AH�ú�∩����/Ω�¿C

�	

M�����M≤∩���Ω�¿�e��≤C ∩M�����≤]
pí�AªO�O���AH

�Σ@�H��ú�ns��C sWB�∩�Rú���Ω�¿ú�ns��C

M��	�ϕμ

ϕμπ�{�M���BΣ���TwΘ�BtdC@������������C ����

O�∩���≥≤���C

v ÷@UΩwi�≤�∩M����eC

v ÷@UTwxs∩M�iμ����≤A�²���¿�M���eiú¼AC

v ÷@U�≤H�≤∩wΩwM�iμ����≤A�NM��iú¼A	���±Tw�

��C

v ÷@URúH�ú∩����C

����z

�z�iHzLu���v��A�z���Ms��ñΓC

�e��	���Ω��DΘi¼X�qC

��Ω�

W� @�úisΦ�σrμ�Aπ��ß�W�C

í� @�isΦ�σrμ�Ae\zú�÷≤�ß����σrC

URL � URL ú�����AHzL Analytic Server D�xnJ��ßC

DΘ
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DΘOqtm�í]wºw�ú��Bo�����Ms�C ziHNDΘ�ñΓ�≤�u�z�v

�u���vC

�q� i²ztm�ß�Ω�¡εC °i�ß�e���	
�íC

v ziH]w�ß�	
�ítBW¡FϕF��¡ε�ALkN≤hΩ�gJ���ßW�	
A

úDMú¼≈�	
�íA²�ß	
�í�qC≤tBC

v ziH]w�ß�	
�í�ih�FϕWX�tB�A��ßW�DΘLkúμ⌠≤	Ru@A

úDMú¼≈�	
�íA²�ß	
�í�qC≤tBC

v ziH]w��ßW≤μ@�íiH⌡μ�¡μu@��W¡FϕWX�tB�A��ßW�DΘ

Lkúμ⌠≤	Ru@AúD�e⌡μñ�u@�¿C

v ziH]wΩ���iHπ��μ���W¡C Cϕ���≤sΩ����A��d�¡εC

v ziH]wΩ���iHπ��O²��W¡C Cϕ���≤sΩ����A��d�¡εF
pA

ϕzsW����≤��]w�C

v ziH]w��jpW¡ (MB)C W	���A��d�¡εC

RWWh

∩≤ Analytic Server ñiH�w�@W��⌠≤��]pΩ����M��AUCWhA�≤�
W�C

v �P�¼�½≤ñAW����@C 
pAΓ�Ω���LkP�RW� insuranceClaimsA²@�Ω���

�@�M�iH	ORW� insuranceClaimsC

v W��	jpgC 
pAinsuranceClaims P InsuranceClaims �°��@W�C

v W�	ñe��	��μC

v UCr�bW�ñL�C

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

SPSS Modeler Oπ�°	�	RΦk�Ω��qu@xC u@ñC�W@LG�	@Aqs�Ω���BX

�O²�gXs����m�¼Abe¼Wú��Iϕ�C �	No
	@��b@��
¿ΩyC

�Fc�i�� Analytic Server Ω���⌡μ� SPSS Modeler ΩyAiq Analytic Serveru��v�I}

lC SPSS Modeler �N�iαh�Ωy�e� Analytic ServerAMß��O²�l�AH�¿b SPSS Mod-

eler °A�ñuH��Φív⌡μΩy]�n���C ziHb Analytic Server Ωy�eñ]w SPSS Mod-

eler NUⁿ�O²��W¡C

pGz�	RHNO²g� HDFS �⌠A�zL Analytic Serveru�Xv�I�¿ΩyC

��\ SPSS Modeler í�σ≤AH�oo
�I���Ω�C

Σ���I

∩≤b HDFS W⌡μAΣ�\h SPSS Modeler �IA²ObY
�Iñ�⌡μiα�@
tºA�B�eú

Σ��
�IC�DD��í�{μΣ�h�C

ºn

v Analytic Server ú	ⁿba

� Modeler μ�ñq�i	ⁿ�Y
r�C

v �F² Modeler Ωyb Analytic Server ñ⌡μAª��H@�h� Analytic Serveru��v�I

}lAH@����I� Analytic Serveru�Xv�I�⌠C

v �
zNs≥���xsΘ]w�Ω�A�úOπ�C∩≤s≥��A�	�¼@
NΩ��gJ

ΘXΩ���A��	�ΘXΩ��¼l����xsC ]�ApGs≥��π�π�xsAhg

J��NP�	�Ω��¼ú�A��ú�ípN�Pb��¬�w�	Ω��o
��C

��

v H Analytic Server ���IH��⌠≤�I}Y�ΩyNb��⌡μC

O²@�

Σ���O²@�AΩy TS � Space-Time-Boxes �Iú�C ß�í�ⁿΣ��I\α�i@B�

N��C

∩�

v Σ�l
�I�Σ���P\α�C

��

v úΣ��⌠h��C

v úΣ��í��ΦkC

E�

v úΣ�s≥≈�C pGz�b½����{�Ωy]wH��Ω�AMßbuE�v�Iñ

���]wA��≤ΩyH�úu��v�IC

v ���pΩ�]ñ��B�@�	��B�T�	����±ⁿpΓA�zLu���v

��iμΣ�C

��

v úΣ�u���v��C
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b	�í⌠�ñAsb�¡���@�AiOdu��v�I����O²��C

v ß	u�Xv�I�u��v�ú
w���Ω���C

v ß	π��@ºO²��ºu��v�I�u��v�	�� N ºO²C

v ß	π�w∩D�j¼Ω���
���]½g⌠�Bu�BC&R ≡¼�cBjM�

CHAID�º���I�u��v∩≤��HUΦkAH≈�πO²�ÑAOD����¼

�Gbl
�
�ΣW��AHKb∩
lO²iμ���Aú
iα�
J�¼�mt

Γk��tC

@δ�ÑAz���iα±aANu��v�I±mb�n��O²º@��
ΣC

X�

v úΣ�u���X�vC

v úΣ�u���v��C

v �eúΣ�Nud
v�I��¼⌠±mb Analytic Serveru��v�IPuX�v�Iº

íC @δiHⁿwu∩�v�I��Nu��v�I�\αC

v Analytic Server ú��X�rΩ�
ΣFτYApGzn��X���
Σ]t�rΩAh

�qX�ΘX�Rú]t�rΩ���O²C

v X�@��∩wCC pGzb HDFS ñ�i��íAhiH≤�a@�X�Ω���A�

bUCΩyñ��X����A�úObC@�ΩyñX�Ω���C

R α½

�Iñ� R yk��]t@�@ºO²@�C

μ�@�

Σ���μ�@�A�αB�ííj��{�Iú�C ß�í�ⁿΣ��I\α�i@B�N��C

��Ω���

v úΣ�Vm�IC Σ�NwVm�u�	Ω���v�Iñ�α½M��sΩ�C

�¼

v úΣ�u�dv	μC

v úΣ�uμí�v��C

l


v Σ���ul
v\αA��\αú�C

v úαb��	�μ�@�	����PΩyñl
	�μ�FzN�n��Γ�ΩyF@

��≤l
	�μ�At@���μ�@�	��C

v biμ±��AX�μ�úα�Σ�¡��FYAif (flagField) then ... endif N�P��F

�μ�MΦkO�� if (flagField=trueValue) then ... endif

v b�� ** BΓlⁿwⁿ��Ω�]
pAx**2.0A�úO x**2�AH�X Modeler ñ�

�G��
o≥�

±R�

v Σ�l
�I�Σ���P\α�C

i� úΣ�UC\αC

v ��i


v Ñ�

v �� -> ��G���M

v �� -> s��íGO�{μ�H≈ⁿú
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v �� -> �q NGWL 100 ��AH� 100 % N úÑ≤s�⌠≤ N �C

RFM �R

v úΣ��≤Bzs��í�uO�{μv∩�C RFM �±BWvMf⌠�	@
ú� Mod-

eler Pq�PΩ�pΓ�o���C �	d≥N�PA²O�	ⁿú]i
���iα�t

@C

�� Σ���u�
v�IC

�� Σ�UCu��v�IGu�B½g⌠�BC&RTBChaidBjMBTCMBTwoStep-ASBSTP �÷pW

hC ß�í�o
�I\α�i@B�N��C

u� ϕbjΩ�W�m�¼�Azq�QnN���≤�D�j¼�Ω��A��ⁿw	�C

v úΣ��≥Vm{�� PSM �¼C

v �ϕ	�μ��wqΦí�oC�	�ñ�túh�O²���]Σñu�jv�wqP

Hadoop O�ñ�O�I�αO�÷�A��
�����¼�m��C �±ºUAz��

np��VATO	�⌠S�wq�L�A�hO²��ALk�m�¼C

v úΣ�uú¬v��C

v úΣ�u
Uv��C

v ϕO²���A�
ún��WjΩ����Fªq�Jú��m�¼ASú��mϕ�

�¼C

v úΣ�u�	Ω���vC ��w∩π�\h≥���Ω��m�¼�Aoiα��P


DFo

Dq�í	kS��	Ω���C �μ�MΦkOzLuiÑv]w��≡¼�

c�¼��½g⌠����∩�o≥��C

v ú�pΓ	��¼�δT��pΩ�C

�½g⌠�

ϕbjΩ�W�m�¼�Azq�QnN���≤�D�j¼�Ω��A��ⁿw	�C

v úΣ��≥Vm{����� PSM �¼C

v �ϕ	�μ��wqΦí�oC�	�ñ�túh�O²���]Σñu�jv�wqP

Hadoop O�ñ�O�I�αO�÷�A��
�����¼�m��C �±ºUAz��

np��VATO	�⌠S�wq�L�A�hO²��ALk�m�¼C

v úΣ�uú¬v��C

v úΣ�u
Uv��C

v ϕO²���A�
ún��WjΩ����Fªq�Jú��m�¼ASú��mϕ�

�¼C

v ϕΩ�ñ�\h≥����A��uiÑv]w���≥���C

v ú�pΓ	��¼�δT��pΩ�C

C&R ≡¼�cBCHAID MnD

ϕbjΩ�W�m�¼�Azq�QnN���≤�D�j¼�Ω��A��ⁿw	�C

v úΣ��≥Vm{�� PSM �¼C

v �ϕ	�μ��wqΦí�oC�	�ñ�túh�O²���]Σñu�jv�wqP

Hadoop O�ñ�O�I�αO�÷�A��
�����¼�m��C �±ºUAz��

np��VATO	�⌠S�wq�L�A�hO²��ALk�m�¼C

v úΣ�uú¬v��C

v úΣ�u
Uv��C
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v ϕO²���A�
ún��WjΩ����Fªq�Jú��m�¼ASú��mϕ�

�¼C

v úΣ�¼	íÑq@�C

v ú�pΓ	��¼�δT��pΩ�C

�¼��

Σ��≤������¼�Σ��≤�	C ��Aw∩UC�I���m��¼⌠]Σ��≤�	G

C&RTBjMBCHAIDBu��½g⌠�]L��¼O���BBoosted BaggedA�O�≤D�j¼Ω

���B�kBC5.0BLogisticBGenlinBGLMMBCoxBSVMBBayes NetBTwoStepBKNNBMªMμB

�O�≤B��

Bº���BAprioriBCarmaBK-MeansBKohonenBR Pσr�qC

v Nú∩
l�w�π�
��	C @��μ�MΦkAziHΓ	��UCϕ�ízLul
v�

I�pΓ
l
�AH�o�P��GG if ’predicted-value’ == ’value-of-interest’ then ’prob-of-that-

value’ else 1-’prob-of-that-value’ endif

v ∩�¼iμ�	�AAnalytic Server ú��dHA�O��¼ñ���μ�úsb≤Ω��ñA]�A

b⌡μ Analytic Server ºeA�TO�¼ñ���μ�úsb≤Ω��ñ

R ⌠ñ� R yk��]t@�@ºO²@�C

ΘX Σ�ux}vBu	RvBuΩ�f�vBuα½vBu�pΩ�vMuΦkv�IC

zL�g]tWσ@��G��� Analytic Server Ω���AΣ�uϕμv�IC uϕμv�IHß

����Ω�����eC

�X ΩyiHq Analytic Server ���I}lAH Analytic Server �X�IH���X�I�⌠A²O

Ω�Nq HDFS �� SPSS Modeler ServerA�ß���X�mC
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