IBM SPSS Modeler 2%t

S E——  E— —
I IS S S—
- - ——
- Y E————
[ —— -
- - . .
I S S W E—
I 7 E—




23

o] 1ot o] Hurk A Ak A E S AL7] Holl, 49 Ho) ] [ Folatt g of 9

L,

AE AR

o] 7| Te A 7l ol = 2 Y A5}A] 9= 5 IBM® SPSS® Modeler2] 18 HA, &
Aol 285U},

© Copyright International Business Machines Corporation .




-

At

L I B N 1 = [ T |

[ SRR 1
gV A0 ol AR (o] S o - Ut SRRt 1
Python for SparkE AR TE ATRIBI .ottt ettt an 2
B Rl L ettt ettt e et et e e e et e e et e e et e et e e teraateanae st aaraesaateante st aantesateartenteaantenntesaseeareeaaeeaneeneeans 11
PR LHEELHZ] Lo Sttt e st s sttt st st et e ettt eseseas sttt st eesaesetenne 11
oL OO 12
Rl L et e et ee e e et e e e e e e ee e e s et e e eesaseeeaesaseeaseesseeaseesaeteasee s eeeaseesnaesaseenneeeaseenneesareeaneesnean 14
Lol L B OO 15
PR BHEE LD ettt ettt ettt ettt sttt et ettt e bt et e r e ettt et et et et ettt nenens 17
=T Ll B OO 18

T 2 Rl iiiiiiiieeeeeeennnneeseesnnsssessssnnsssesesssnnssssessnnssssssssnnsssssessnnsssssessnnssssssannns 1O

Rl B ettt ettt ettt ettt ea et et ea et et et e et et eeeae e et es et et ene it et eae st et esene et et eae e et enenanesenearenen 19
B A B et ee et e oot e e et et e et e e et et et et eae et et et et eae st et et et et ene et et ene et eueeaentese et ereaaeneeaeateneereneenennes 20
A R B ettt ettt et et et ea et et e et et ete et et e et et eae e et ese e et enentat et eneteses et et eaetatenennateaeneana 20
A T ettt ettt et ettt eu ettt a et et ea et et ea et et et eae et et er et et ea et et en et et eseseateaene et et erenearenes 21
BERE MIELAFEE .ottt ettt et et et et e s et e e et et es e et eaees et eae et eneese e esees et ese e eseat et eaenteaenaeneenenes 21
B2 BEEEEHE K| oottt ettt et et e et e et e e e e et et e et e eee et er et eaeea et eae et et ea et eae et ene et et ene et entene e enennene 21
BERFO] ATK| LKL .ottt ettt et e e e et es e et eeeee et ese et esesseseesentesessensesenseseaseneesensesessenessensenessensaneneas 22
T2 RIHTIE] ettt ettt et ettt e st eee et et eae et eseeseseasestesesseseesensssesenesseneesesenesseseesenseresseneans 22
AFEEE THO Lo FEA BE ZEE] .ottt e et ea et ee e et esese et eseseeeesesetaseseseasesesesesenesesesenessenen 22
AFEXE T O] THSE AKE ZEAT] BIJOJOFR ...ttt ettt et et ee e ete e e eteseseeeeeseseeseseneseesenenen 23
AFEXE O L L THSE AERE EEA ettt ettt et et e e et et e s et eae st e e eae et enesseaseseeenennens 23
CHSE AERE B ettt a et e e et et ese et eee et e e eae st esess et ese et eresaentenesseaseseneeneaseneseenene 24
CHSE AFRE ZHEH A O A FHIOT2] I IOJOFR ..ottt e et tee e tese e et eseneseeteseseeessenesesesenennene 24
ATRIE BIZE|E ZE oot e et e et e e et et ea et e e st et es et ese et et ea et e s et et et et eae et et ereeenennenes 25
AEXE O LT THSE AR DI EIEE T ]ttt et e et eaeee et ese et esess et ene e snessenessesenena 26
IO, B ettt ettt ettt et e et et e et er e et et es et et et et et eatertesenterentenesaetenensenesaenes 26
B R ettt ettt et et et et et et et eae et er e et et ese et et et et ere et ereesenterentereetentenensenesaenes 41
AFEXE O] LT THBE AERE ZER] .ottt ettt et sa et ene st et e s et eae st e e esetenesneaesaeeeneeens 43
AFEXE Ol Lo E CHSE AFKFO] SAKISEEI BT A oottt ettt e et et es e eana 45
Python for SparkE AFESH OB 7K 27| SLLHELHZ | e 46
RE AP0 CIO|E] ZER 7] B LHEELHZ |ttt tee et ee e e et ne et e e e eneneaes 46

E B - TR PRRORY: L

A B ettt ettt ue et et et et euet et et et eueat et et et eeeteee et et eteateneateaeeee e en e et et ee et eee et et eee e eneaneneaeene 50
T B A O O] 2 B ettt ettt et et et et et e e e e e e e eeeeeeeeeee e e et eeeeeeeeeeeeeeeaeaeaeaeeaeeaeeaeeaaeaeeaeeaneaeeaneanens 50






Al 17 A A== o

IBM SPSS Modeler= R 2 Apache SparkZ A9 th(Pythong E3l)). AHA|F HHE oS A& = sH4IA]
Q.

R

IBM SPSS Modeler= RS A gyt

58 7Sttt HEE
ChFet 2 w = o] P& Hof 9l 8 2 E Yol Roll 93 A4 H = g E 2 g4 5 SH Y

- S g T ey ve q7lo] 9 RAIHEE Sl v x| PA S =2 dlo|E7F A YT, o] o] &
Z2rd AF0jY A TZAA =0 s R AT HEoE= HH =& 553} 7Ho| o] e 2] 3 ¥ Qo] Ax|A
U & 2ot 220l 23k 4= glg Ut o] AlgtAker2 Hlo]Ej7}F Hadoop #7 % In-Database to]'d
St EeE QA= E of7| Yol HE&EUct & 2 W I Bdl A4 L Eofl= o] 3 A AR o] A&
= A k&Y

- S e T gl S B e H 7oA v d 2 2] dlo]E] AE BTV} S71E] o] SPSS Modeler Serverol| A |
olE] & st AT 4 AEsU

« RERLEEE SHA FEYH SAAM EAE £ ASH It F 1Y M x| R e =0 1ibrary &4
E AMg5tEH REto| BEjg] & F R AIYE B Fof 2Tsfof ghc,

« R2IHE|A A= R 7hA| 2] ZHS ZAISHH <2l shroll st S&8 EA| Ak ULt ol & &
datagh= SE 9 R7NAS 3HE EAISHW R AT HE| th3 42 TS A 2.

print(data)

+ 0] &4 IBM SPSS Modelerol| A R 23 Y E &8 u} o] utd Z 22 #|o]5}7] 93l AF& = B2 AR&212] R
AAHEO|| R setwd &40l theh &5 x3tsfof Yt

« CLEM &4 9 AT HY oA ALESIEE Ao H AERY tf7H 4= R 2T HEo| A ARS8 QA= X] 9
sS4t

« IBM SPSS Modeler+= RollA thated =8 & 2| A5kA| F5UH.

Python for Spark
IBM SPSS Modelerol| A+ Apache Sparkol| o3| Python 23 HEE 2| 4gytt,
2

+ Python =&+ Spark g7 of| u}g} ch5yct,

- ©|o]E]7} Spark DataFrame YA O & HEA|E]| B & Python ALY E = Spark APIE AF&-3fjoF ghuch,

- B 1710014 2H/dE o]H ==+ IBM SPSS Analytic Serverol] tha A1 gt of 5] Asi gy chE o] el =
IBM SPSS Analytic Server 2A =Eoj|A 7} 2 11 IBM SPSS Modeler2 %5 A= ¢4-2). H{# 18.0 o)A
ol A 2H/dE M= Python B! AR&AL 74 o] thsh 42t 21/ 7] ==+ IBM SPSS Modeler Servere] thsl] A3
2 A5y

* Python2 AX|g uf =E AF&2}7} Python A 2| of] M| ASH 4> Q= HTHo] Ql=x] EHQlstal A

« MLlib(Machine Learning Library)E AF2-5l& " NumPy S Z s} Python S A x| afjoF oot 1# ot
2 Python 2] & AH-8-3F =& IBM SPSS Modeler Server(S+= IBM SPSS Modeler Cliente] 272 )&
AsfloF gttt AbHIgH &2 2 o] x| 9] [Python for SparkE AF&SE AT 78] o] Y& FR3H4]A|
Q.




Python for SparkE A28t A3 EE!

IBM SPSS Modeler+= Apache Spark Z&l| | 2& A-8-51o] |o] & X 2|5tH A Python ATHEE A
4 F Ut o] 4= Ala-E Qg H o] 20f thsl Python API A& Al5-3H .

IBM SPSS Modeler A x]oll+= Spark B 27} 23t o] QL& Ut} of & E0] IBM SPSS Modeler 18.2.200+=
Spark 2.1.00] Z3t%] o] Ql&Uth Sparke] t}2 WA & AFRSl = 449 eas_spark_path ¥
eas_spark_version #j7H¥4E options.cfgoll F7}sto] Hste= HHS LA 4 A&
eas_spark_version WIZHHo] 7hesh gF2 1. x B 2. x4 YT ol

Ooi'
ek

eas_spark_path, "C:/spark_1.5"
eas_spark_version, "1.x"

M3 =7

—

- IBM SPSS Analytic Serverol|A] Python/Spark A3 & E & Als§staH Analytic Serverol] dZ = o] 9lojof 5}
11, Analytic Server”} ©2 7153t Apache Spark Ad %] of] YA A& 4= Qlojof gk}, A8l X 22 Apache
Spark AFg-ofl thSt M FAF-2 IBM SPSS Analytic Server A& 23 Al 2.

« IBM SPSS Modeler Server(X2+= IBM SPSS Modeler 22to| A Eof] X3 27 AH - Windows 64 =
Mac647} E 23holl i3l Python/Spark 23 HEE Ad5ta = %%, Pythons A 2|51l PythonS A2 &
AESIEE options.cfgE HYT 271 gl& Yt H{# 18.1 - IBM SPSS Modeler©l| ©]A| Python HY
27 23U a2y 7] 2 IBM SPSS Modeler Python Bl of] Z3HE| 2] 52 EX W Eo] W Q3 7 Qof =
<Modeler_installation_directory>/pythonS 2 o|5sto] 7} wfi7|x| & AX|& 4+ lF Ut

Python HiZL7} o] #| IBM SPSS Modeleroll Z = | T Hot= 49 o3 F4-& options. cfgoll 715}
of o] | 20X T Python A2 S 712 4= & ULh

# Set to the full path to the python executable
(including the executable name) to enable use of PySpark.
eas_pyspark_python_path, ""

ol

eas_pyspark_python_path, "C:/Your_Python_Install/python.exe"

IBM SPSS Analytic Server ZIEIA E Jjj}|

Python/Spark Z1E] A Eof tj5t A8 A3 E X Analytic Server ZAEIAE 7 Aol A A o]t ch IBM SPSS
Modeler Serverol Tl Al&)st uj), AHAE @ HAE L BM SPSS Modeler Server A x| 2} 314 ZaHE
Analytic Server?] UM = HH & AEAE /WA & 74 2 W AT Eo] tf3o] Z3tE ofof g},

import spss.pyspark.runtime
asContext = spss.pyspark.runtime.getContext()

Analytic Server ZIEIAE o] A Spark ZIEIAE QL SQL HEHAEES 7F4 2 4 S5 UTh

sparkContext = asc.getSparkContext()
sqlContext = asc.getSparkSQLContext()

Spark ZIE]AE 2} SQL E| A Eof oSt 2kA| S W]-8-2 Apache Spark &A1& ZRSHI A L.

HIOIE] M A

t|o] Bl SQL DataFrame @A) 2 & Python/Spark A3 E 9} A3 HAEAE 7ho] EH U] tlo]E & AR
Ste AAHE(S, 22 LEE A QR B E L E)= HEAEA HlojE el S 7 AsoF gyt

inputData = asContext.getSparkInputData()

HlolH 2 St ATYE(S, Huld =S A Qs BE E) Ho|y Zele A AER elslsjof 3y

=

asContext.setSparkOutputData(outputData)
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SQL AEAE S Al-gsto] 3 RDDOIA &9 dlo]g =2 4T 4= As U

outputData = sglContext.createDataFrame(xrdd)

HolE] 2 el

HlolH S A/dohe e Ex B0 BE BA| R AEH S AR5k HlolH & A osfoF Ut Spark SQL
golo| A& d|o]E] melo] A7jutqlut},

Python/Spark 23 E+= pyspsark.sql.types.StructType 7iA|e] Al o2 = dlo|H ZE-S % 9]
Yt StructType2 9 tloE =) )& Ao, StructField 7H7<ﬂ = —.01]/\‘] Yo 7z
StructField+ £ tlojg Zdle] & =5 Aygyrt

A glogof tigh Hlojg 2El2 A dlo]8 L 9] :schema £/dE& AHESH 7HA = 4 AsU
inputSchema = inputData.schema

BE A ore ARE Bo HEE WL A2 Holy BYoA 22 lols RuE BA 4 daUth 23
dlo]E) RelojA] Al 27bE ALt A8 WEE StructField AAAHE AF8alo] 238 4 glaUnt,

field = StructField(name, dataType, nullable=True, metadata=None)

ALl Tt AL RIS 82 Spark BAE FEFHI AL,

4% U ol83 dlolel 92 A 3slot et s o2, ool Aot Aol of e, o4
5 492 AEY 4 Y&UTHe HolAe] Tejo]e netejole]; =

u:°|

DataModelOnly 2 E

IBM SPSS Modelere i E7F A3E] 7] Hof] £ to|g ZEE ¢l lojof hAEd WA o] 7hadyTh

Python/Spark oo st &9 glojg REl S 7}11]234‘1‘ IBM SPSS Modeler= AHg 7Hs-SH Hlol g7} Ql= &
23k "dlojE] mall A8 E‘Zoﬂﬁ AAYEE APt AT HE = Analytic Server Z1EIAE 7] 4| of| A

isComputeDataModelOnly HAEE /\}30}01 o] REE AT 4 9l& T}

HeH coo) thgt AT Y E = o] I & & 4 E YT

if asContext.isComputeDataModelOnly():
inputSchema = asContext.getSparkInputSchema()
outputSchema = ... # construct the output data model
asContext.setSparkOutputSchema (outputSchema)

else:
inputData = asContext.getSparkInputData()
outputData = ... # construct the output data frame
asContext.setSparkOutputData(outputData)
DY RY
RS Aot b EL RES Mot T} o) S Lo HESHA Tl AT 5 YRS RSS20 4
ke A ZAglxg Ay el Aso] gels)o} gk,
2 ARE L 7]/3t o) BN Aoyt o] 49 7|9k gto] ojn|S AA et Axo] oMo 4
A3l Modelerof| A} of i HH O 2 &= o] oju| & 5|4 oPXl °“LIE} Modeler7} LRI RE PA 01]*1 AHEAol| A 2R
RYS 2 BAY 5 TS MY 02 e SIh MIME §32 Fol A 5 Uitk
o] ZE|AE 9| Zhe PMML, HTML, ol ul %] 5% 4 QlUich. mel Ziel o) 2 F7lstels 293 238
E):

asContext.setModelContentFromString(key, value, mimeType=None)
2 Zelzo) A ghe ANl (LT AT YE):

value = asContext.getModelContentToString(key)

A1 A LEE= o] 3



29 £ mdo] AR} 7 N Axe] T £ Erjo] AgE vtz 1712, s 9ixlo] AHE nE Aux
2 Shue] 22 WEYT 5 ASUThEY 237 E),

asContext.setModelContentFromPath(key, path)

o] 4% Hsol ot 'l = f-3 o] 3= 1o B2 MIME /92 A4 sk 40| glayth

2e 2 Fol ANZE HFE YA 937t R 49 AelAedq ATt 938 7ML 4 Asyt
path = asContext.createTemporaryFoldexr ()

ol A|ARIO A QX2 7] E -2 E FAstE = P (&2 2™ E):

path = asContext.getModelContentToPath (key)

F M2

Q77| st AT EofA] o9 X & (throw)E 5] ol ]S IBM SPSS Modeler AH-&-AFol| A| ZAJS}
AN Q. YH of| 9] spss. pyspark.exceptions &) A o|x] o] Ql&utt o:

from spss.pyspark.exceptions import ASContextException
if ... some error condition ...:
raise ASContextException("message to display to user")

Analytic Server Z{HIAE
S AE A E = IBM SPSS Analytic Server} /¢ 2 21-8-5}7] 915}l Analytic Server ZIE|AE QI H|o] Aof tfjgh
AL Ay

AnalyticServerContext 7HA|
AnalyticServerContext 7HAl+= IBM SPSS Analytic Serveret 24 S 2-8517] QI ol 2 71A] QIEjHo| A S
A &ote YA E 4 S A o] A AE QIAHAE A5t a1A} oh= o E 8] Al o] -2 QIE]H|o| A S
214 FLAsH= Al spss.pyspark.runtime. getContext () QE|H|o|AE AF8-5lo] o]2idt 7S A A
Eel=g
Pyspark python SparkContext QIAEAZ 2J&ghc},

cxt.getSparkContext() : SparkContext

Pyspark python SQLContext QI ARIAE g|elghct,

cxt.getSparkSQLContext() : SQLContext

22 djo]e] BYS AN SIS UYBA ] o} HE MY Trued AHT UL 134 % B
FalseZ 2leiguch.

cxt.isComputeDataModelOnly () : Boolean

AT ET} Spark B0l A A3 F01 4L TrueS JHAYUTH FAE 4 Trues g
cxt.isSparkExecution() : Boolean

AAEY YA opUoj A Y& oS 25} pyspark.sql.DataFrame AAHAE YA,
cxt.getSparkInputData() : DataFrame

92 djo]E] Beloj A YA E pyspark.sql.StructType JAEHAE et g djolg Zdlo] 1S
749 None= g €1ghyct.

cxt.getSparkInputSchema() : StructType

4 IBM SPSS Modeler &%



Z£9 d|olg =& Y-S Analytic Server ZAE|AE R 2 H3lstal ZIEAES 28]

hUct,

il

cxt.setSparkOutputData( outDF) : AnalyticServerContext
ol 7H e 4=
- outDF (DataFrame) : &% dlo|g Tl gt
o <]
+ DataOutputNotSupported: ©] IEJH 0] A7} pyspark:buildmodel oA S & ¢
+ ASContextException : &% o] Z&|o] None?l 7%
+ InconsistentOutputDataModel : & 7HAjo] 351 B o| 23 A& & JE7F L =|5HA] g5

outSchema StructType AAEAE flo]g] &l 2 H35I0] Analytic Server ZAE]AE 2 2| H5}st & 71

AEE geigdyn
cxt.setSparkOutputSchema(outSchema) : AnalyticServerContext

a7l R =

+ outSchema (StructType) : &3 StructType 7HA|

o]

« ASContextException : &% A7|u} JQAE A7} None?!

« InconsistentOutputDataModel : & 7iAlo] 351 L

2el 44 Z29] 922 Analytic Server A A Eo] A ala AP AES 2agr},

‘H o
o

cxt.setModelContentFromPath(key, path, mimetype=None) : AnalyticServerContext
Azt geEe F2ojol gt o] A2 UYEe ofefo] Y BE §5o] mY ANEE 5)7|x)3hE v
cxt.createTemporaryFolder () APIE ARE35lo] AJAdsloF gttt
o7l 4
+ key (string) : 7] &xrd gt
+ path (string) : 2ZdA/d &4 222 4 29| 914
- mimetype (string, optional) : ZIEl=9] MIME §¥
o <]:
+ ModelOutputNotSupported : ©] APIE pyspark:buildmodel g0l S &3] Y= 7 ¢
* KeyError : 7] &/do] Noneol A #AE o] Hlo 3= 4%
2d 2bg AEl =, Hletd| o] E = 7| $/4d-& Analytic Server ZIEIAEof A&l ZABIAE S 2|E gy,
cxt.setModelContentFromString(key, value, mimetype=None) : AnalyticServerContext
ali P i
« key (string) : 7| &< 4k
« value (string) : 29 weldlolg Ex1< 7k
- mimetype (string, optional) : ZI&l=SIM
o <]
+ ModelOutputNotSupported : ©] APIE pyspark:buildmodel §rollA S &R Y= 7S
+ KeyError : 7] £/d°] Noneo| 7L} EAtH o] H|o] l+= 7%

Analytic Serverel 4 Tejat YA Bol 9IXE 2Hstn], BY AUZE A gsh of AT 4 AUk

d&

A1 A dEE= Aol 5



cxt.createTemporaryFolder() : string
o<l
« ModelOutputNotSupported : ©] APIE pyspark:buildmodel g0l S &3] Y= 7 ¢
e 712t A3k mdlo) 9115 2Hatc

cxt.getModelContentToPath(key) : string

a7 4=
- key (string) : 7] A€ %t
of| 2]

+ ModelInputNotSupported : ©] APIZ pyspark:applymodel $toq SE5HA| Y= ¢
+ KeyError : 7| £/Jo] Noneo| A &AtH o] Hlo] Q= 7%

+ IncompatibleModelContentType: 2 & #A&l= {3 o] Ag 0|7} opd 4L

R A=, Bdo] wgttolE E= AY 7|9t dX|oh= 7|e BEl £4E gy

cxt.getModelContentToString(key) : string

7R 4
« key (string) : 7] A4 4t
ol <]

+ ModelInputNotSupported : °©] APIE pyspark:applymodel S0l SE5HA] = H-¢

+ KeyError : 7] £/4do] Noneol 7, wAFE o] H]o] QU7 717} gl= B¢

« IncompatibleModelContentType: 2@ A% 83 o] Ax|5}A] L= AL

A 710l AQE MIME 32 et 2 H gzl MIME 53 °] gl 4% NoneZ 2| &i gt
cxt.getModelContentMimeType (key) : string

7R

« key (string) : 7| &< 4k

o]

+ ModelInputNotSupported : ©] APIE pyspark:applymodel $tolM SE5HA| Y= 4

+ KeyError : 7| £7d0] Noneo| A, Z&FE o] Hlo] JAY, 7171 gl 4+

0|0 E{ H|E}Ci| O] Ef

o] oj|A= pyspark.sql.StructFieldE 7|RFO. 2 tjo]g 2dl £/d-8 A5l Whiof oisf A

spss.datamodel.Role 7HA|
o] 2gjAL o]y mulo] z+t T 9
BOTH: o] W7} A3 = 53902 Lhehiiuth,
FREQWEIGHT: o] WEV} HI & 7} 2] 2 AF8-9-S e, AL2R}ol|A] EA|E] A= k& ot
INPUT: o] ZE7} oS4 = Y-S Uebd Yt

NONE: o] BE7} el & 24 A+ = A] &
CC

m

é
E)
ol

TARGET: o] ¥ EZ} o=

6 IBM SPSS Modeler &%



PARTITION: o] @ =7} gjo]g] The]H S AlHstE g *P%Eﬂ] 2 Uehduch
RECORDID: o] =7} g ZE IDE AlH5}+= o] AR EH S Yepdy .
SPLIT: o] @ =7} g|o]g] B&lo)| A}L&=

spss.datamodel .Measure 7}

o] Ze A= tlojg Relo] of gt 5 £F2 ALY
UNKNOWN: =% 83 o] oF 2 g.20] 2 Lhehduc},
CONTINUOUS: 2% 98 o] 940l S Lpehuc},

NOMINAL: &&= f3o] ¥5d2 Uehdyh

FLAG: 2E gto] & 3t 5 stued = vehd Yk

DISCRETE: @& Zlo] gk Z Mo

ORDINAL: S& f3°] &A1 YS Uehd Y

TYPELESS: BE7F A1 323 o8bs] = gt 7He 4 &2 vehdy o

0

pyspark.sql.StructField i
StructTyped Z=Z vepduch StructField 7HAl= thS 479) =2 A E T
» name (string):StructField<d o]&
- dataType (pyspark.sql.DataType): E4 d|o]E &3
« nullable (bool):StructField %toll None Zto] Z3hE 4= Ql=X] of Byt
- metadata (dictionary): 34 $44& A% ste ol AR5+ Python AR U,
Hetdo] E] AP QIARIAS ARESIo] EA HEo| tigh S5, A &= 2ol & £/442 AHEE 4= s Ut
23t £49] 719 E= okt 25 Y
« measure: measure £49] 7]¢ &
- role: role £49 7|9l
- displaylLabel: label £4J9] 7]9l&
o

from spss.datamodel.Role import Role

from spss.datamodel.Measure import Measure

_metadata = {%

_metadatal 'measure'] = Measure.TYPELESS
_metadata['role'] = Role.NONE
_metadatal'displaylLabel'] = "field label description
StructField("usexrName", StringType(), nullable=False,
metadata=_metadata)

=W, AZH AjZE20l
X

GHE, AR = AIZEAR] 73 BB & ARSshE Al 749 1970-01-01:00:00: 00(H7 AAIA(UTC) At
4
HA

&) e 7=

7r21970-01-01 ZHE A AIAA(UTC) AFHR) S 7120 2 o 22 vebdy o),

AZEAR19] 749 1970-01-01:00:00:00 #(H7G AAA(UTC) AHE)E 7IEL2 2 45 YEd YT

o2l
o] HojA= 7hsgt ol 9] IAF A0 tis) ARttt

A1 A dEE Ao 7



MetadataException ZH]|
Python of| 2] o] A EZejAd Yt
o] of| o= H|ettl| o] E 7HA| &E F 77 AT 73 9ol WYt

UnsupportedOperationException 7H|
Python of| @] o] A B Zej AU,

o] olef= 57 Aol A= 51-&5HA| & 7ol T

InconsistentOutputDataModel 7HA|

Python clle] 2] A BZefjAQdYr}.

o] ofje]&= setSparkOutputSchema ! setSparkOutputDataZ} SZE ARG, F 7)o Z&E2l HE o]
S A 78 EIF LAoHA] B %ol A

IncompatibleModelContentType 7HA|

Python of| 2] o] M EZejAd Yt}

o] ol Q| = ok} 22 Adgol| A WA o}

+ setModelContentFormStringS Ahg3dlo] BE-S A3} A|TF getModelContentToPathS AH&5}Ho]
2 7HA &Y.

+ setModelContentFormPath& AF&35lo] mdl-S A2 51A|2 getModelContentToStringE AH&5}o]
2= 7HA Sy

DataOutputNotSupported 7H|

Python o[ 2] 2] A B ZefAd U}

o] ol 9]+ pyspark:buildmodel <ol A X 2l5t= A3 9] setSparkOutputDataciAl EHAyghych,

ModelInputNotSupported 7HA|
Python of| 2] o] M EZejAd Yt

o] djo]= A~AHET} pyspark:applymodel oA getModelContentPathByKey %
getModelContentToString APIE S &56HA| &g 7--ofvh 2yt

ModelOutputNotSupported 7H|
Python cfl€] 2] A B2 Ay},

o] ol @)= AT HEY} pyspark:buildmodel g<0f|A] setModelContentFromPath &
setModelContentFromString APIS S&351A] &S 7 --oflqh hAyshct,

ASContextException 7HA|

Python of| 2] 9] M EZFejAd U},

o] ol @)= of| 7] %] k-2 FEFQ] of| ) 7F S Z 9ol A Y o
ol =l

o] Hoj|&= Python for Spark 23 Y E of|7} 3+=]of QI Th
HlolE H2IE glst 712 A3 EE of

import spss.pyspark.runtime
from pyspark.sql.types import x
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cxt = spss.pyspark.runtime.getContext()

if cxt.isComputeDataModelOnly():
_schema = cxt.getSparkInputSchema()
cxt.setSparkOutputSchema (_schema)

else:
_structType = cxt.getSparkInputSchema()
df = cxt.getSparkInputData()
_newDF = df.sample(False, 0.01, 1)
cxt.setSparkOutputData (_newDF)

LinearRegressionWithSGD 2 112|ES AI2st= BE 2t ATEE 0o

from pyspark.context import SparkContext

from pyspark.sql.context import SQLContext

from pyspark.sql import Row

from pyspark.mllib.regression import

LabeledPoint, LinearRegressionWithSGD, LinearRegressionModel
from pyspark.mllib.linalg import DenseVector

import numpy

import json

import spss.pyspark.runtime
from spss.pyspark.exceptions import ASContextException

ascontext = spss.pyspark.runtime.getContext()
sc ascontext.getSparkContext ()
df = ascontext.getSparkInputData()

# field settings amd algorithm parameters

target = '%%target_field%%'

predictors = [%¥predictor_fields%%
num_iterations=%%num_iterations%%
prediction_field = "$LR-" + target

# save linear regression model to a filesystem path

def save(model, sc, path):
data =

sc.parallelize([json.dumps(§"intercept":model.intercept, "weights":model.weights.tolist()})])
data.saveAsTextFile(path)

# print model details to stdout

def dump(model,predictors):
print(prediction_field+" = " + str(model.intercept))
weights = model.weights.tolist()
for i in range(0,len(predictors)):
print("\t+ "+predictors[i]+"x"+ str(weights[i]))

# check that required fields exist in the input data

input_field_names = [ty[0] for ty in df.dtypes[:]]
if target not in input_field_names:
raise ASContextException("target field "+target+" not found") for predictor in
predictors:
if predictor not in input_field_names:
raise ASContextException("predictor field "+predictor+" not found")

# define map function to convert from dataframe Row objects to mllib LabeledPoint
def row2lLabeledPoint(target,predictors,row):
pvals = []
for predictor in predictors:
pval = getattr(row,predictor)
pvals.append(float(pval))
tval = getattr(row,target)
return LabeledPoint(float(tval),DenseVector(pvals))
# convert dataframe to an RDD containing LabeledPoint

training_points = df.rdd.map(lambda row:
row2lLabeledPoint (target, predictors, row))

# build the model

model = LinearRegressionWithSGD.train(training_points,num_iterations,intercept=True)

A1 A dEE Aol 9



# write a text description of the model to stdout
dump (model, predictors)
# save the model to the filesystem and store into the output model content

modelpath = ascontext.createTemporaryFolder()
save(model, sc,modelpath)
ascontext.setModelContentFromPath("model",modelpath)

LinearRegressionWithSGD 2112|ES AI8st= Y AF0{E ATZUE 0f

import json

import spss.pyspark.runtime

from pyspark.sql import Row

from pyspark.mllib.regression import

LabeledPoint, LinearRegressionWithSGD, LinearRegressionModel
from pyspark.mllib.linalg import DenseVector

from pyspark.sql.context import SQLContext

import numpy

from pyspark.sql.types import DoubleType, StructField

ascontext = spss.pyspark.runtime.getContext()
sc = ascontext.getSparkContext()

prediction_field = "$LR-" + '%%target field%%'
predictors = [%¥predictor_fields%%

# compute the output schema by adding the prediction field
outputSchema = ascontext.getSparkInputSchema()
outputSchema.fields.append(StructField(prediction_field,
DoubleType(), nullable=Tzxue))

# make a prediction based on a regression model and Dataframe Row object
# return a list containing the input row values and the predicted value
def predict(row,model,predictors,infields,prediction_field_name):
pvals = []
rdict = row.asDict()
for predictor in predictors:
pvals.append(float(rdict[predictor]))
estimate = float(model.predict(pvals))
result = []
for field in infields:
result.append(xdict[field])
result.append(estimate)
return result

# load a serialized model from the filesystem

def load(sc, path):
js = sc.textFile(path).take(1)[0]
obj = json.loads(js)
weights = numpy.array(obj["weights"])
intercept = obj["intercept"]
return LinearRegressionModel (weights,intercept)

ascontext.setSparkOutputSchema (outputSchema)

if not ascontext.isComputeDataModelOnly () :
# score the data in the input data frame
indf = ascontext.getSparkInputData()

model_path = ascontext.getModelContentToPath("model")
model = load(sc,model_path)

# compute the scores

infield_names = [ty[0] for ty in indf.dtypes[:]]

scores_rdd = indf.rdd.map(lambda
row:predict(row,model,predictors,infield_names,prediction_field))

# create an output DataFrame containing the scores
sqlCtx = SQLContext(sc)
outdf = sqlCtx.createDataFrame(scores_rdd,schema=outputSchema)

# return the output DataFrame as the result
ascontext.setSparkOutputData(outdf)
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