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8 1 5 TEEE

IBM® SPSS® Modeler 23 R & Apache Spark (#&fE Python) o MFMERAEN > A2 T5IEH o

R

IBM SPSS Modeler 3& R °

BEFHEE;

ERE M) EIRAYEEAIRE ERVEEARAIFR » EBFF R HBIMERAINRINEE

S TIE(REEA) ENRGR: TMIE(RIEEY) 3R> BEEBIB R Script (FEHtR) o it > BB S ERIEIZFE
BLEY R Script AEGEHERPNTETESGESHIEE » GINEIFSRE - SRHIERLLRE > LUk
fREJIATE Hadoop RIFFUKRMNERENETHREREDEIER - NEFEEE) REMAEEZENHRZE
IHEPRAY o

£ NIERERG BRI RR IR RS IR RERHEIXR T » RREAIUTE SPSS Modeler Server HEE
BB RT! ©

FRERY R EIREE A MRABIIAESE R RIE o At > EMEEENY R SHFAEA library RBFEREM
fél R Script HF#EHA R 2IE ©

BEREME R Script PFEHRZ R MHIE » BBHAETIENREBIELY o Fl0 - HEREREA data BY
R ¥MHRE > B TIITEZE R Script A :
print(data)

RESEIESE R setwd REIMEIEESE R Script th > 2 IBM SPSS Modeler 16 ILE SRS R
Sript Wt HEBOREERE -
JRAE R Script PRAEHAMI CLEM st Scripting MRS > ARARBELSH -

Python for Spark
IBM SPSS Modeler 3% Python Script FA#Y Apache Spark ©

i

Python EAEEEUARRS Spark IRIR °

Python Script @4ZB{£F Spark API> RAERAGELL Spark DataFrame RIFZIIZEIR o

£ 17.1 ARPEBIAERNRLDEES ¥ IBM SPSS Analytic Server (BHRIEE IBM SPSS Analytic Server
SRIRERL > 6B ARBREVE IBM SPSS Modeler {AfR28) #1T o 7€ 18.0 hRELE ERTARAFIZIIAVHT Python
B TEFTHEERES) EREIUEE IBM SPSS Modeler fAARZZHIT

24 Python B > HERPIAEAEHBHEFE Python &4k o

NRECREER MERSBERE (MLIb)) > BIAEZEEE NumPy B Python hii7s o 2218 > fG7A
BCE IBM SPSS Modeler fAfR2S (E IBM SPSS Modeler FIFiRABIAIRERES) * MUEAEH Python
L o NFTHMMER! > 55200 | [Python for Spark Scripting |°

Python for Spark Scripting

IBM SPSS Modeler RILAfEA Apache Spark ZRHEIR#IT Python Script > #EMARIEE K} o MERBASHIR MR
IR Z A EH Python API &RPH °
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IBM SPSS Modeler Z4E3E Spark #1TEM (640 > IBM SPSS Modeler 18.1.1 G3E Spark 2.1.0) ol
RICRIFER Spark MWEMARZS » SR LUSBHE eas_spark_path & eas_spark_version ZEFIEE
options.cfg LUEFTACE  eas_spark version S2EAIFEEBMES 1.x I 2.x o a0 :

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

WERF

« WMREEtBNETE IBM SPSS Analytic Server #11T Python/Spark Script > BI#AE#EREL Analytic Server
HYE4R > W H Analytic Server EEBHEZR Apache Spark ZIERITZEVE o WIFEEMA Apache Spark
TEABIT5 | ENERAHAE R > 5528 IBM SPSS Analytic Server sRBAXff o

o WMREEHEE IBM SPSS Modeler Server (3 IBM SPSS Modeler Client FEHiHIAiFARES » BE Win-
dows 64 3% Mac64) #1T Python/Spark Script > BERBEFEELRE Python KAR¥E options.cfg FLET
MMER Python 8% o #E4AKY 18.1 KR > IBM SPSS Modeler IRTEEE1E Python BITEMH o Fi > MR
MEEFERL IBM SPSS Modeler Python ZHITE#HFRBIENRFEEA » GBI UKE
<Modeler_installation_directory>/python i ZEEEHMEH o

BIfE IBM SPSS Modeler IR7TEEE4E Python BE1TEMN » WERE > MNEIERR—K > BBEIME TIIE
IHE options.cfg 2RIEMAEE A Python Z8& :

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

fBlan

eas_pyspark_python_path, "C:/Your_Python Install/python.exe"

IBM SPSS Analytic Server IBiEE&EYG

Python/Spark Script FNHITIRIEEZRHE Analytic Server IRIEERMMHFIER o BFt¥ IBM SPSS Modeler
AARERANITEF > IRIRERYMEAR IBM SPSS Modeler fAlAREEZIEEIEN Analytic Server AIERARZS © &
ERRIRIRERYH » 5% Script W EBETIIAE .

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

émtr
Fl}

# Analytic Server IRIRERT » BRI LENE Spark IRIRERK SQL IRt

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

WMFE Spark IRIEEHRK SQL RIEEZHRMERME > 5526 Apache Spark sREAXfF o
FIER

BHRIE7E Python/Spark Script EHITIRIBEZRZME Spark SQL DataFrame &IUEEX o F#ERAERIAY Script
(TREMBRICRENFELASNAIFR B B RG) W RTEIRIR E & P RAEVE R FUE ¢

inputData = asContext.getSparkInputData()

EEENB Script (TREIFRAEIRIEERREUINOFRAENRL) LARBERESOEIRIEES !

asContext.setSparkOutputData(outputData)

e UEEERFER SQL IRIBEEHRMN RDD B EREE :

outputData = sqlContext.createDataFrame(rdd)

2 IBM SPSS Modeler iEf#



ERERHER
ELBERNER TS RERERHER > DIERBARIMUAT R BVEREE T 7€ Spark SQL fiisEH » EXMERIAMEE -

Python/Spark Script LA pyspsark.sql.types.StructType ¥4 HNEREHEHERMER o StructType R
BRE H EREAEFR B —F) > MU StructField ¥ /EEEMEMIK o 8—1{E StructField EPEREAEIHBERIEEY
RV E—IRI ©

TR A EFAMA B RIEMED cschema BIREUSEABTRINERIER |

inputSchema = inputData.schema

REABIERN R AT A BREERZHERIER « AJLUERA StructField ERFREHHENRER
RIS IE B RIRIL |

field = StructField(name, dataType, nullable=True, metadata=None)
MERBTFHERAE > 5528 Spark sREASH o

C AR VIR BB R EEREE o A LUEEMHITETE meta BERILURERAIIAIEE - ABTRA G5
2% 6 Bf VSR meta BHily ) o

DataModelOnly &=

TEHITEIREZ AT > IBM SPSS Modeler FEFAIEENRLAVEI L ERHEE A SERUA TR - #EUS Python/
Spark ENRSAVEAHHEEIMEER > IBM SPSS Modeler BTER B ERIAI AR MEBERMERE BXPHIT Script ©
b Script BIBATE Analytic Server IRIZEZYIM EEMA isComputeDataModelOnly 75 AZRMAILLER o

ERIMETZERY Script ATLUBIE T 5 —AREUAR :

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)
EEEE

BEERUNBMUARIER D RARENERBSERGITIRIEER » FERRMNER A UEHEREIER
o

REANTZRRBEMEKRER  HPRAREAT D HRNERRENTE > Modeler ERLUERIT TUINLAE
Z o MR A AEEIEEFE AT MIME $RENEIRAGREE - HEETEN Modeler FIAEER AR BRENNERT
MEEENRPRERE o

IIRIBERPHEAER PMML ~ HIML ~» f5FF - EEREMEERERE (FEZE Script §) 5
TRYIENE

asContext.setModelContentFromString(key, value, mimeType=None)

GERENASEEE (E5F9 Script ) BT FYIENE !
value = asContext.getModelContentToString(key)

MRBR Y IO BERRBEFIERARPOREERNERR > AE—ERES AR » SR UE—RFMHE
BFFEREFIIZMUENAE (EZE Script #)
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asContext.setModelContentFromPath(key, path)
AR FLERTHREEENIEE MIME 88 AAZBSTEEsSRBRREE o

MRCHERERAKRREEFUERRFEFAS  JURREERNSEENIE :

path = asContext.createTemporaryFolder()

-

EERRARNSHIEIERARPNEFUE (TEFD Scipt F) > FHITFIIEE:

path = asContext.getModelContentToPath(key)
HH R IR

EERHER B Script BEEENRR > U EETRE IBM SPSS Modeler RAE o 84
spss.pyspark.exceptions HTESESR T —LLEERT o Fl0 :

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

Analytic Server IRIZESH
It BRIRESR] RM¥E Analytic Server IRIZEZRTHEAIZIR > ZITHEE IBM SPSS Analytic Server EEj °

AnalyticServerContext 41

AnalyticServerContext MM ERTEIRIRERIRIE » ZIRFAIIZMEUYEELL IBM SPSS Analytic Server E#IH
NHE - BERBILRIE T REHNERERNNEFEIBER spss.pyspark.runtime.getContext () NEMAERE
BEFZNE  RRITILEZE ©

f&[E] Pyspark python SparkContext Ef :

cxt.getSparkContext() : SparkContext

f&[E] Pyspark python SQLContext Ef :
cxt.getSparkSQLContext () : SQLContext

fEE] True LGRAREGEA T stEBHERERMBIT - FAIE[D] False :
cxt.isComputeDataModelOnly() : Boolean

R Script BTE Spark RIFAHHEIT > ANEE True - BAIE—EE True :

cxt.isSparkExecution() : Boolean

REFEFREEABMAER > WESE pyspark.sql.DataFrame B :
cxt.getSparkInputData() : DataFrame

FEREABRMERESR pyspark.sql.StructType Bl o iR A B FHERIARTETE > BIE[E] None :
cxt.getSparkInputSchema() : StructType

i aH BERIFERSIEE] Analytic Server IRIEEERF > M ELIRIEEZ -
cxt.setSparkOutputData( outDF) : AnalyticServerContext

280 .
« outDF (DataFrame) : B HIFIEE

BEEWRR:
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+ DataOutputNotSupported : YIRIEKEL pyspark:buildmodel FRFFEA T ItESTE

+ ASContextException : H1REHHERIFAES None

+ InconsistentOutputDataModel : M{EMHHEBEBURABMEEHEREMNR—

% outSchema StructType BFIEHMELRMER « REFIIEER] Analytic Server IRIFERT > W BEIRIFE
.

cxt.setSparkOutputSchema(outSchema) : AnalyticServerContext

e outSchema(StructType) : Eith StructType ¥4

EEWKR
+ ASContextException : J1R#HAMESHIZ None
+ InconsistentOutputDataModel : M{EMHHEBENBUZBMNEEHEREMNR—

BEBEEHENAERHEES Analytic Server IRIEFE S > WELOIRIBEE !
cxt.setModelContentFromPath(key, path, mimetype=None) : AnalyticServerContext

ZIEE LUZEEA cxt.createTemporaryFolder() API ZRESLMBREE (EZBRTHREARAREEES
HEINREF) o

+ key (string) : E3|BFHRE

 path (string) : EEEEHHFREEWAUE

+ mimetype (string, optional) : RAHK MIME #E#!

HERR

* ModelOutputNotSupported : &% pyspark:buildmodel EREIENE API BF
* KeyError : YIRZES|SREBEMES None HFEHREEN

REREENS  meta ERIHEMBIEREFES) Analytic Server IRIBER > WERIRIEES :

cxt.setModelContentFromString (key, value, mimetype=None) : AnalyticServerContext

* key (string) : R3IEFHE

« value (string) : 2% meta BERFHEE

* mimetype (string, optional) : RAR MIME $&&!

HERR

 ModelOutputNotSupported : & pyspark:buildmodel EREIEDYE API B
« KeyError : YIRZES|BEMES None HFEHEEH

fEOH Analytic Server BEEMEFERRIE ; ErIARFFREANS :

cxt.createTemporaryFolder() : string

HENKR
 ModelOutputNotSupported : &% pyspark:buildmodel EREIEOYtE API BF

%18 XENES D



BFERIFSMARS I RZEENUE !
cxt.getModelContentToPath(key) : string

28

* key (string) : ES|EFRE

HEARR

+ ModelInputNotSupported : R2HE pyspark:applymodel EREXPEAULE API B

* KeyError : IRFR5|RBEA None HFBEEN
+ IncompatibleModelContentType : YN RIER N BSIER R E 7R

FBLEREERA ~ HEW meta Bl FERFESWARS I RNEMEIEM
cxt.getModelContentToString(key) : string

28 .

* key (string) : R3IEFHE

HERR .

+ ModelInputNotSupported : N2t pyspark:applymodel EREXFFAULL API B

« KeyError : IRZRS|BEMES None » FEEEH > HERSIEAEE
+ IncompatibleModelContentType : N RERNBFHEER—

BEERGIMARS|EN MIME B2 - (IRIFENARERE MIME 2 > BIEEEE] None :

cxt.getModelContentMimeType(key) : string

280 .
+ key (string) : E3|BFHRE

EERR
+ ModelInputNotSupported : &M pyspark:applymodel BRISXIFOYLE API ¥
* KeyError : H1RZEFS|IEEBIES None s FEREEEMN > REESIBTEFE

BE meta BF
AERERBBUN{AIARYE pyspark.sql.StructField KRR EERMER B o

spss.datamodel.Role ¥

IEEER S R ERMER PR ES—ER Y RERNAS o

BOTH : #5tH LEAR i T A3 S TR AL SR AR 1R 1L o

FREQWEIGHT : 5L FAZRIEASERINME ; EAGMEAERET °
INPUT : #5H E AL E FRRIMR I S S TR ©

NONE : 35 TS HAR R B3 (E A LR L o

TARGET : 5L LEAR L4 FRRIME (L S B AR 1L o

PARTITION : f5H L (LA REBIE R D EIE o

6 IBM SPSS Modeler iEf#



RECORDID : 5t AR AR sRER RIS ER 1D o
SPLIT : $5HHULHEAI AR D BB}
spss.datamodel.Measure {4

HEEER & S ERHE R AR IR EE R o
UNKNOWN : $5 i8I E 48R RER o

CONTINUOUS : $5HI RIS ERRL BT o

NOMINAL : $5HHAI SRR HERTE ©

FLAG : {5RMERMEEZ—

DISCRETE : f5HHFER B IEMRZEHEES -
ORDINAL : RSB L FE o

TYPELESS : #5H RN AT U B A B EEEFRAASERIE -
pyspark.sql.StructField ¥4

& StructType HAIMENL o StructField ¥4 &S OEREL
* name (string) : StructField MIZF8

+ dataType (pyspark.sql.DataType) : {5 ERERIER

* nullable (bool) : StructField WEEREEES None &

« metadata (dictionary) : FIZR{FFEEB MR Python FH

EEIUfER meta BRI FHEFIZREFHERMUNAIZE - ABRHEREBEE - BLEBENRFERETS :
+ measure : measure BMAIRAEZF

+ role:role BMMEERET

« displaylLabel : label EBMRIBIHETF

gl -

from spss.datamodel.Role import Role

from spss.datamodel.Measure import Measure
_metadata = {}

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

HEHA -~ BFRY ~ BRI BEC
HEFERBE « RS RREEEC AR ER SR » IHEZERARINME 1970-01-01:00:00:00 (FA MEFRE
ZBRFE (UTC) ) MIERRE -

HEHHE > IHERRENME 1970-01-01 (FFE THFRIZZERRE (UTC) ) AIKRE -
SRR IHERREA 24 NREHIBIFLEY o

%18 XEWES 7



SHEEFRBEC » LLERRENE 1970-01-01:00:00:00 (fFFA M FRIZERFR (UTC)) ) BIFVEK-
EENRKNR

A EERAATAER R E AR BB o

MetadataException {4

Python EEMRTHIFLER

MNERTEIRIF meta BERMWIHIABIE LR > EFEBHUILEEAR o
UnsupportedOperationException ¥4

Python EEAMTHIFLER o

MBREREERARFTRT > EEMHILEERR o
InconsistentOutputDataModel ¥){4

Python EHEIRTHIFLER

R BEMEA setSparkOutputSchema & setSparkOutputData @ 1B 2iEMIEMEEHE A BB HEFEREN
A= FEFHILEERR

IncompatibleModelContentType #1{%
Python EEATHIFLER o

ETYERHFIEAR > FEWHIERERRT
« {#HF setModelContentFormString ZREXEMESR » (BEEMA getModelContentToPath ZREVSE
« fEMA setModelContentFormPath ZREREEE! » (BREF A getModelContentToString Z2REVIG{E

DataOutputNotSupported ¥4

Python R EKRAIFER) o

TEEK BN pyspark:buildmodel PREZIERVEITH > setSparkOutputData FRESGIEUILEEI o
ModellnputNotSupported #1{4

Python ERRIITFES o

REBE Script RBTEKEL pyspark:applymodel HPFEDY getModelContentPathByKey /2 getModelContentToString
API B> A58 ILEEKNR o

ModelOutputNotSupported ¥4
Python REMRITFIER o

REE Script ;RBTE pyspark:buildmodel EKELRIFOY setModelContentFromPath 2 setModelContentFromString
API K> A g5|BHEEERT ©

8 IBM SPSS Modeler #Ef#



ASContextException {5

Python EEHRAIFHER o

YNSRI RITRIAR EIR  EEBHIERERT o
g4l

AEIEE Python for Spark Scripting 8 ©
BREBEERMNEZL Scripting {5

import spss.pyspark.runtime
from pyspark.sql.types import *

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)

EEIEE Script #565] (£ LinearRegressionWithSGD EHE %)

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.ml1ib.Tinalg 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

1

target = '%%target_field%%'
predictors = [%%predictor_fields%%]

)
%
o

%

%num_iterations%%

[
num_iterations=
eld = "$LR-" + target

prediction_fi
# 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]+"*"+ str(weights[i]))

%1% XENEE 9



# 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 mlTib 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)
# 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)

ERIZES Script 25 (£ LinearRegressionWithSGD jEE %)

import json

import spss.pyspark.runtime

from pyspark.sql import Row

from pyspark.ml1ib.regression import
LabeledPoint,LinearRegressionWithSGD, LinearRegressionModel
from pyspark.ml1ib.Tinalg 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=True))

# 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]))

10 IBM SPSS Modeler iEfd#



estimate = float(model.predict(pvals))

result = []

for field in infields:
result.append(rdict[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 = Toad(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
sq1Ctx = SQLContext(sc)
outdf = sqlCtx.createDataFrame(scores_rdd,schema=outputSchema)

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

HE{RERRS

EEMIT IBM SPSS Modeler REBRHRIEAES] » IEFERPIBERBEAERBAEBSH R Script
Python for Spark Script > MHITERIRRIE « KA R ERRRIST ) o

JIE{EREE B,
B TEREEL) &% AU IT R 3 Python for Spark Script UEEHER! o

IE(REE N ENRL - SEIERE

BEEGEARVEREY - R B Python for Spark  Y1FEMARAEN » F2H T 5IEH - EGHEEFHERE > BJR—
T]AT > DAIT DEREEN ) BARS o

R &’
R 5% o A LI LRI P8 A KBS E AR 2 ERBEET R Scripting 587% ©

BRI - I ERIEFEZRA - EMEREIE . FRERY > BEHHEEHEEREY > UKEEE
(True ~ False) o YIRECERUEEEE (True ~ False) > BIEBELEZHMAUMRIAE o G0 > MMRFEUEE
B B & I » BELEEEEES True £ False ©

& HEmEs 11



REREERS R MEEER) H (NA) - EBENR > SRAAERESENRA R NA EH R EAE N KH
RIERME o CEMRRERD R REFIBERE—ES 180 > AJAIERENES NA BBIREITA © HI0 > REFTE
TIEZEFHRE S NA RUECER o MIRARIEEULEDE > AIEAEREHERERFEE R > LAIFEEHRIT R
Scrlpt RFIE R FEER ©

% BRI/ R (SR A R A R E S RERIERN R 85 o EEULERER - BB ERRERANEHEE
% R BH/REYH o M REI T HA—EIEE :

* R POSIXct. 25 Azl HHAR IS TURE SRS R POSIXct 4fF o

« RPOSIXit (BE) - BEFRHEHRARBRIIAEEERS R POSIXIt Y o

EI POSIX 1 ZHEMEEE o Z7EEH R Script F8ENRRIELEARTURY S TR E B AR ERLE - A RS
LE45218 o POSIX BN EAREARESIIREE

Python &%

Python 587 o IR MATE UL HE A S RE EMBERI DM EABIEET Python Scripting 587% © #1% Python for
Spark HYERAE > 552 %% 1 B Python for Sparkl |5 1 EBHRY IPython for Spark Scriptings |°

IEREELERRE - FIESWLFRE

FESREERES M85 BE LM R Script 3 Python for Spark Script HTRHZWRHIFIAEEL (FI40
WNREEMA R Script > ERERHITEARE L R FEABAIRA R Script B > ft R FIESEWAGL) o
HEISEEIFE#IT R 3 Python Script RFELR R 5 Python #EERASHES o WL IUFEERFL Script FR
5 o EESWHERHE S R 543 Python B AMRAIARY Script ©

BRYITEMEL Script B > # AR R FHEABD Python for Spark UL RIAE EZESWMHEE
AR o ERREED o

BB

ERERIMRZERE L ENRL > BIFE IBM SPSS Modeler SepisEfeEayR - TERIE] ~ TAIXFHE] - [Statis-
tics EEH Y ~ TEMEW] ~ TERUREES] - TSAS BH) ~Excel K XML EW) &gk - EHEIRH
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