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� 1 � 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 HDFSB÷píΩ�wBHCatalog

�az�íW���]w�σrBTwe�σrBExcel�C Ω��¼�wq�RΩ���n��� meta Ω�

]μ�W�BxsΘB�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

– ��\� 19��yRWWhzAH�oziH�Ω���ú�ºW��¡εC

– i���e�¼�u��vBuΩ�wvBHCatalog �uazvC

�G�ϕwtm Analytic Server HBz��Ω����AHCatalog ∩�	i�C

�G∩��e�¼ºßANLksΦC

v ÷@URúAH�úΩ���C o��@�²PΩ����÷�����úO��nC

v ÷@U½sπzAH≤sMμC

v u�@vU�Mμ�⌡μ�∩���@C

1. ∩��XAH��Ω����Os�A
NΣxs�����t�C Os�]tHM��í�Ω���

�ísW�Ω��������C

2. ∩��JAH�Ju�Xv�@����Os�C

3. ∩��sAH��Ω������C

�OΩ�����Ω�

�e����Yz��qA°Ω�����e�¼�wC
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��Ω�

o�]w∩���e�¼úOq��C

W� @�isΦ�σrμ�Aπ�Ω����W�C

π�W�

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

���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@

B�JA�C

÷@UxsAHxs]w�{μ¼AC

@�

o�]w∩���e�¼úOq��C

ziHzLN���Ms�sW�@��¬�A�@�Ω������vC

v bσr�ñΘJ�eiLoW�ñt�jMrΩ����Ms�C qU�Mμñ∩�@��¬�H

ⁿúΣbΩ�����ñΓC ÷@UsW¿�ANΣsW�¿�MμC

v Yn�ú�P�A�b¿�Mμñ∩�����s�A
÷@U�ú¿�C

�Gπ��z�ñΓ����π�C�Ω����¬gvA�L�L�O�@�¿�SϕCXC

��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

�G���W����í��t�C ziHb /analytic-root �²�cñAϕ��ßBΩ

����M�]�M≤�∩���í��lΩ�¿UΣ
wW����C �pApGzG

1. nJ�ß ibm

2. ��W� fraudDetection �Ω���

3. ∩�Ω����í

4. ��W� historicalData �lΩ�¿

5. W��� charges2015.csv

MßAiHb /analytic-root/ibm/.datasource/fraudDetection/historicalData/

charges2015.csv ñ���í��t�WΣ
���Ct@Φ�ApGzG
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1. nJ�ß ibm

2. ��W� fraudDetection �Ω���

3. ∩�M��í

4. ∩�W� creditProcessing �{�M�

5. ��W� historicalData �lΩ�¿

6. W��� charges2015.csv

MßAiHb /analytic-root/ibm/creditProcessing/historicalData/charges2015.csv ñ

���í��t�WΣ
���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

ϕΩ���ñ]th����Aª�	�@�@δ meta Ω�FYC@���	�π��P�

μ���Aμ�	�bC@���ñH�P���σRABC@���	�≤����π�

�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 qUC��ñiμ∩�GD B 2BG r e e n p l u mBA m a z o n

RedshiftBMySQLBNetezzaBOracleBSQL ServerBSybase IQ � TeraDataC pGz
bMΣ

��¼�CXA�nD°A��z�A��Aϕ� JDBC X�{íA∩ Analytic Server iμ

tmC

°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
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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

pGzn�� Shape �A�∩��W� Shape �C ��NAShape �Ω��π�@��WA

Bxsb�P�²ñ�@���C �∩�r�� SHP ���C Analytic Server NMΣ
�

�ΣL��C 	�@�sbΓ�B����Ar�� SHX M DBFF° Shape ��wA]i

αsbh��[��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. pGz�ΘX� CSVABrΩμ�]t�O�sW@μ�½μr
A�∩�iH⌡XsW@μC

oN�PΓC@�sW@μg���uß≥r�“n”BΓ½μg���uß≥r�“r”A���u

g�Γ�s≥���uC 	����P]w�¬���Ω�C 
�jP��zbBz]tsW

@μ�½μr
�rΩΩ����i���Gi�μíC

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
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]w]��Ω����

u]wv∩��i²zwq�≤¬���¼Ω��WμC bΩ�¿��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��\� 6��yw����¼]wzC

Tw���¼

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

p��÷ΩTA��\� 7��yTw���¼]wzC

b�c����¼

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

w����≥¬C p��÷ΩTA��\� 7��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 o����¼iHNϕ�� Analytic Server μ��¼]P CSV

úPACSV ��LkNϕMμμ�AB�nSϕ]w	αBz�O�sW@μ�½μ�C ∩≤����¼A

ú�nbu]wv��Wiμi@B]wC

�����¼

���� (*.seq) O�c��Σ
��σr�C ª�q��@ MapReduce u@ñ�ñ�μíC
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Excel ���¼

ⁿw���¼� Microsoft Excel ��]*.xlsB*.xlsx�C p��÷ΩTA��\� 8��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

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

�≤ 	≤L���
��CC

�N� NC@�L���
��C�N��w�μ�r
C

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��
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∩� ��
°��
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�

ⁿXσR�O�N��uß≥r� ″n″Br� ″r″ �t@°��u�O���sW@μB½μ���u
r
C pG�⌡XsW@μAho�r
��Nσr�a¬@��uAß≥r� ″n″AH���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

�≤ 	≤L���
��CC

�N� NC@�L���
��C�N��w�μ�r
C

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� ��wq��ñ�Uμ�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
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�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

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
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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

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
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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

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
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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

�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≤]wU�≥ª NoSQL Ω�wC

bjí�ípUAz���\����í�σ≤AHA� Hive πXC

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

Apache Cassandra
� 12��yApache Cassandraz

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 Ω���

� 13��yXML Ω���z
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Apache Cassandra
Analytic Server ú�∩b Apache Cassandra ñπ�≥ª�eº HCatalog Ω����Σ�C

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 '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>");

�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 'org.apache.hadoop.hive.cassandra.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 '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>");

�pA∩≤UC CQL3 ϕμwqG

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

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 '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 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>"

);
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�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

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>
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{"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>"

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"}}
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��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"

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
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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

�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 ��\� 19��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
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nOd�		�

ϕ���WXⁿw����A
�Rú���wTwM���C w]
� 25C
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