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IBM SPSS Modeler %, R ¥ Apache Spark %R — + L %3 (Python #H), #EL & Tk I > a v
PHIRLTL X,

R

IBM SPSS Modeler iz R ZHR—F L EF T,

FBARER V2V IR

c XFEXFERIGFRE/  —FD TSRV A | RAWTHBZIVRY TR« 74 —)LEATIE. RICK - Tk
ENZAT— XV FBIXUBEBOABHFEINE T,

 JLIROZEWL ) — FBIXUHIRET N « 77y bDGE, 7—RWERAZV I EFEHLT ( Ny FT)E
ENFET, 20D, BTN - Ra7) B8k IakA s J— RHADODRAZ YT MIE, VY—1+®
HETR Y, T RNOEBDITICE 72032 8EC. BROITEHET2EEED L ZIITEERA,
ZDFIFNC & D, Hadoop BREER, T—AR—AN~YA =V 7D, HEFEIZT — 2P EIXNIIREEIC
RBZEOMHITEZI N TEZ S, IROHES/ — FBXRIRETAME ) — FiZid, Zo®l#Ed b
FH A

« JRERDEWL ) — REHLRETIL - 77y POWTHNDEED, FENy F « T —XiEEE— FOBIMT X
. SPSS Modeler Server T, T—XHNDITE2FH-WEDHAEDEREZY T2 X512k F LT

e« IRTOR/—FEMI L0 —LEB RIBRIEEARTIENTEE T, LEB->T. 2005 fEDR
J— FAT library B ZFHEH T 2BE. MADORAZY T I TRIA T IV EO— RT3 H0ENHD
E

cRRZVZFMAICERINTWVWHERA T =27 bDEZFRRT 5121E. printing BAADHUIH L2 &9
ZRENRDHD FF, HlZIE data EVWIOKFTORA TS 227 FOEZRRT B2 RAZ Y F MK
DITEEDET,
print(data)

« RAZ VM, RDsetwd BFABANDIEUHLZED 222X TEEHA, ZOEHIZ. IBMSPSS
Modeler R A Z VU F+DHIIT7 740D T 7 4L « NZAKIENCHEH T 272HTF,

« CLEMORXBIUAZ Y M TCHAT272DICERINBEIA M) —L « XFX—&X—1F, RAZVTS+T
L THIMINETEA,

« IBMSPSS ModeleriZRDA V&5 27747 oy v E2YFRK—FLTWERA,

Python for Spark
IBM SPSS Modeler 1%, Apache Spark Fi® Python X7 ) v %23 RK— b L E T,
e

« Python / — FiZ Spark FREZICIRTFE L £5°,

« Python 227V 7 b TlE, 57— &% Spark DataFrame JE N THRRE N5 728, Spark API 2§ 2 HE
BHhET,

e N=V 3 ¥ 171 TER SN d W — RiZ, 51 Z#i = IBM SPSS Analytic Server IZ8f L TDOAFEITI N
¥ ¥ (57— &% IBM SPSS Analytic Server AJ1/ — K2 & F(E X 41, IBM SPSS Modeler #— N —Zi&
HENTWEEA), N—Y 2> 18.0 LIETIERIN=H LW Python BEXUD R R L - X470 - ¥
NE—D /) — K& IBM SPSS Modeler #— N— 128 L TEITTE T,

« Python 24 YA b =L BB, T TARTDL—H =T Python £ Y A b = LFABRBICT 72 AT 5
TG LT EE W,



« Machine Learning Library (MLLlib) Z{# 3 2355, NumPy % &t Python D N—Y a ¥ % 4 Y X b —LF
DENDH N T, ZDE, Python £ YR b— )L FABREZ T % X 512 IBM SPSS Modeler #—x
— (£721X IBMSPSS Modeler 7 74 7> DR —H)L « H—N—) ZHERT 20BN DD 3, LK<
X, 2 =YD [Python for Spark ZHH L7=RX 271 7ty 2B TLZE W,

Python for Spark ZfFRL7=X U7+

IBM SPSS Modeler 1, 7 — Z LI § 2 72812 Apache Spark 7L — AV — 7 2 L2435 Python 22
VY2 FRITTHIENTEET, TITE MET 24 & —7x2—Z HD Python APTIZDOWTHEIBH L
S

IBM SPSS Modeler 4 ¥ 2 + —LiZid, Spark 74 A r Vb a—YaryAEaEnitunwEd BlziX, IBM
SPSS Modeler 18.3 i1Z1&. Spark2.4.6 & ENTVWET),

ARSI

« Python/Spark 227 V 7" % IBM SPSS Analytic Server (2% L C54T9 %1213, Analytic Server 2853
ZREDDH Y T, F7z. Analytic Server A3, HHMED B % Apache Spark DA ¥ A b — LB AHIRIFEIC T
JXATEDIRBEIZR > TWBRAENRDH D £3, Apache Spark ZFEfT= P> v LTHAT 3 HIEICD
WX, IBM SPSS Analytic Server DERIZSHIR L TL X\,

« Python/Spark 22 U 7" k % IBM SPSS Modeler Server (£ 721 Windows 64 % 7-1% Mac64 Z N EY T3
IBM SPSS Modeler 7 54 7> M &EN 20— h )L H— =) I8 L THEITT 25E. Python 24 2
b= L7220, Z®D Python £ YA s = VIEAREGEEZHHT 572012 options.cfg MRE L 72D T 54
B3 zbE L, N—Y 2 18.1 DIETIX, IBM SPSS Modeler IZ Python 74 A h Y P a—>a v
DEFENDESTRDE L, 7L, 774D IBMSPSS Modeler Python 74 A bV B2 — 3
VICEENBRVREDEY 2 — LR ERIEEE, <Modeler_installation_directory>/python
WL, B0y r—I% A VA =L TEET,

IBM SPSS Modeler IZ Python TARAMNIPa—arDBEagEhd X5k Lz, MEioy ) —2
YRR, BEIZS U T options.cfg ICRDF T a v Z2BMT 222k b, MED Python £ > &
P VEABIREIEETE LT,

# Set to the full path to the python executable

(including the executable name) to enable use of PySpark.
eas_pyspark_python_path, ""

Windows D l:

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

Linux Ol

eas_pyspark_python_path, "/Your_Python_Install/bin/python"

i MH O Python £ Y R b = VIBABRBEZIEE T 255 NV a ¥y 37X THEM5ENHH £F, IBM
SPSS Modeler 1% Anaconda 3 3 & Uf Python 3.7.6 T7 A MEATT,

IBM SPSS Analytic Server DAY TF XAk A7 x U b+

Python/Spark 22 V) 7+ ®Ff7a > 7 F & Mi&, AnalyticServer Da > 7 F A+ 7227 MZ ko> TE
FINFXF, IBMSPSSModeler #—N—IZH LTHEITT2HE. TOay7FA L - A7Y=27 M,
IBM SPSS Modeler #+—X—D 4 Y A b —)LIZ & EN B AIAAHNN—T 3 > D Analytic Server IZHE L %
T, ZOAVTFAM ATV FREFTAIZIE. A7V T MU TOa— FEREhTn s HE D
HHET,

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

TFDXSIHEET S L. AnalyticServer 23> 7 F A 5 Spark 2> 7F XA b SQLa Y 7T A M EH
B3 TEET,
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sparkContext = asc.getSparkContext()
sglContext = asc.getSparkSQLContext()

Spark 27 F A M ¥ SQL 27 F A MIOWTIX, Apache Spark DERIZ S L TL 72X\,

T—EADTIEX

7 — &%, Spark SOL DataFrame O T. Python/Spark 227V 7+ ¥ FEf7a 7 F X PETHEEZEINE
To F—R2EMBTERZVTE (DED. AN/ —FEBRSITRNTO/—F) Tl UTD X5, av
TERAINDLLT—X 7L —L 2B T2R0ENHD T,

inputData = asContext.getSparkInputData()

T=REERTEAZV TN (DED, X—=3IFL J=FRERSTRTO/ = F) T, LT k3. 7
— R I —L%aAVTFRANMIBRITRERDD T,

asContext.setSparkOutputData(outputData)

DEBEEF UMTDESICSQLay T XA 2#HL T, RDD 26T —X 7L —u%fllT2 It
DTEXT,

outputData = sqlContext.createDataFrame (xrdd)

F—2 ETILDESE
TFT—REERTE /) —FTE, 2O/ —FDFRTRREINE 74—V FEILRTE27—KX ETNLHEFR
TEZRENRHD FF, Spark SQL DFFETIE, T— X ETVREAF—< LN F T,

Python/Spark 22 V) 7+ TlX. pyspsark.sql.types.StructType A7 =27 bR TH I F— &
ETFUNERINF T, StructType iX. StructField A 7Y =27+ DV R v sl Eh, HhT—
X I7L—LNOfTERARLET, Z02ND StructField ik h . HNHT—X ETVHAD 1 OD T 4 —
VDR ENET,

UTD ks, ANWNTF—&Z 7L —20 :schema@EEFERAL T, ANWNFT—XDF—X EFLE2HIET 3
ZEMTEET,

inputSchema = inputData.schema
EHEINDZeRAZIELENDE 74—V & ANWT—=F ETARGHNT—& EFMICaL—F 3

TEYMTEFET, LUITD X512 StructField a YA S 2722 HHL T, HHF—& EFLHAOH LWL
T4 =NV RREBEINE 74—V REERTEZZNTEET,

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

CDAYALT 7 RITOWTIX, Spark DERIZESIRL TL ZX W,

DYl b, 74—V FHKLEZEDT 4 —ILFDT—XBIBRIEETINENIDD FT, BEIWISLC T, 74
— L FORE, %E, HHEZRETE27-DDXEXT—RE/ETHLIENTEEFT (IR—YD IF—X%
DXRT—=&1 BHH),

DataModelOnly E— F

THMTORELZAMIT 2120 FHED/ — FEFETT L. 20/ —Foih7—% 7% IBM
SPSS Modeler IZF8ik X € 2 B H D £5, HHAEER 7T — & 272 0WI5E. IBM SPSS Modeler 1.
Python/Spark / — RO 17 —&2 ETAEZEET 572012, 7T —X ETVEHAE-F W FHFRE—F
TRZ VT 2FEITLE T, AnalyticServer 2> 7F R+ 7Y 22 T isComputeDataModelOnly
XYy FEFHT 2, A7V T M TZORKREBRE-RE#RINTE2 N TEET,

B ) — FDRAZ YT ITIE, UTOL S — R REZ -V 2 FHT 222 TEE T,

HIEYIR-TFENEE5

o
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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)
ETILDIER

ETNUEERTZ/ — FiE, ZOETAEZBEUNGERT MO0 a > 7Y 2FETaryTF A MIRT
RERHDET, ZHCED, ZOETALZHEATS// — R, B TEFDETLR FHEICEERTE 3 X
SWITHDET,

ETNADAYTIUVIE, FEHEHDRTEWVWHBEANPLERINE T, ZOHEAE. F—HEHOEKIIL L
R /—FeRay )—RTOAEHEN., Modeler F — L HOBKREZHERIT 223D b FHA. DE
BGEE. /— KT MIME 24 72 REDMEICEI D BT, 22— -2 TE % %4 7DfE% Modeler D
ETIN FTY MCERTEIENTEET,

ZOayTFAFDOEIZ. PMML, HTML, E2 Xk 3, 7L ary TV IEZENT %113,
ELRZXZUTFMNTUTDESIHEELE T,

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

EFN AVFUYRLMEERETAI2E. 227 A7V TUTDOESICEELET,

value = asContext.getModelContentToString(key)

EFILBEERZETILD BT 7 AN ZATLAND T 7 A NVFEEZIEX T A NVRICHEEZINTWBIGE
Z. LR HEL LT, ZO7 7 ALFERET7ANVRICHEEINRTVWEITXRTOaY TV % 1 EOFENR
HLUTAYFILTAZeNTEET, TAEITIWE. EALRF ZZ Y PR TUTOESWIBELE T,

asContext.setModelContentFromPath (key, path)

DFE MIME X4 TRIEET 247> a VIZRWI EIRERELTLEZI WV, ZhE AV R
itn/T/V&47#aim1méﬁ%ﬁ#bétmfﬁo

EFNLDERERCa Y T Y R RET B0 —RRIGIBPHELRIGER. LUTO XS IHEET S L.
WY G ay TX¥ A MNpOBE T2 I8N TEET

path = asContext.createTemporaryFoldex ()

BFEoary7 Y%7 740 AT 5 NO—FRRIGANICE D ATICE, Ra7 A2 VTN TUTD LS
WKIEELE T,

path = asContext.getModelContentToPath (key)

I 5 —41g

I —%RREIEZI12E. A2V T oh4 e 2a— L, 2Dt % IBM SPSS Modeler 2 —H —1xf L
TERRLET, —HDHIFIZONWTIZ, spss.pyspark.exceptions EY 2 — L THANIERI N T
F3, UTWhHlzERLET,

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

Analytic Server A>T*X b

Analytic Server 2 > 7 % Z FZ X D, IBM SPSS Analytic Server ¥ OX}3E %17 5 72 @ Analytic Server ® 2
VTFAMNAVR—T AP R-FINET,
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AnalyticServerContext # 7 ¥ k

AnalyticServerContext 4 7Y = 7 hi&, IBM SPSS Analytic Server ¥ DXFFE%1T 5 7= DEE D A >~
=Tz =A% RMT2a07FAMNREZHRELET, ZOAYTFAM A VARV AZERT 2045
MH2Z7 TV —a Tk, spss.pyspark.runtime.getContext() 4 Y X —7 = — % EHEFE
T5DTIEH L., spss.pyspark.runtime.getContext() f ¥ X —7=—X & #HHLTa>y7* A b
A VAR RARERT 2B DD 5,

LIFD X 5I1Z48%E T % & Pyspark Python SparkContext £ Y 2 X Y AR EINFE T,

cxt.getSparkContext() : SparkContext

BIFD X 5I1Z48E T % &, Pyspark Python SQLContext 4 Y AR Y AMIRENE T,

cxt.getSparkSQLContext() : SQLContext

MUTo L5 EETD e, HIT—X ETLVEHET 27207 HTRIEDRFETINHE1E True 28R X
NE3T, 2N OGEIX False BNIRENE T,

cxt.isComputeDataModelOnly () : Boolean

UTDESIHEET S, Spark BRIEAN TR Z V) 7 b WFEITEIN TV EEGEIE True 2RI N F 3, BiRRL
TlE. HIZ True BSRENFE T,

cxt.isSparkExecution() : Boolean

LTo X248 ET 5. LRO—K7 7 A VD6 AT —X25iAAE N, pyspark.sql.DataFrame
A VAR YADPERINE T,

cxt.getSparkInputData() : DataFrame

DT LS HEET L. ANT =X ETADLAEME NI pyspark.sql.StructType £ Y A& VR
PIREINET, ANT =X ETADNFEELRVEGEIX None 2RI NLE T,

cxt.getSparkInputSchema() : StructType

PIFD X5 I1248ET % . AnalyticServer 27X X MIHHF—& 7L —AapESLE R, arFF R
FONRENE T,

cxt.setSparkOutputData( outDF) : AnalyticServerContext

NI RX =K —:
- outDF (DataFrame) : HHF—% 7L — AL DfH
144

. DataOutputNotSupported : 2D A > &X—7 = —ZA pyspark:buildmodel BXXCIEUNH Xz
Eé\&zxm*éﬂij—o

« ASContextException : /17 —%& 7L — 247 None DIGAICAR—I N E T,

. InconsistentOutputDataModel MREBIZMADA T =7 MTHEBETZ 74—V RFHER T
5(/{ 7@[%%&7\7))%%1/(11\5 @El \-XD‘_éﬂij—o

DIFD &S IHEET % £, outSchema StructType 4 Y AR Y AMF— R EFNMICEBREN, ZDF—
& ' 7UH Analytic Server 2> 7 F X MCEFHLE N, a Y TFAMDIREINE T,

cxt.setSparkOutputSchema(outSchema) : AnalyticServerContext

NRIR—R—:
« outSchema(StructType) : HJj StructType A7 =7 b

BIEYIR-TFENLE5

Um



4N
« ASContextException : H/IAF—< £ YRRV ZAH None DFHICAR—INFE T,

« InconsistentOutputDataModel : MR ZZ2MADA 7Y =2 MIHBETE2 74—V FHE A
L= 24 TOERPFEL TV RLEICAR - ET,

DUTDEOWHEET 2. ETAEERT 570D TIERDOEH Analytic Server 2 > 7 F X MZRE
SN, AaVFTFFRANRIRINFE T,

cxt.setModelContentFromPath(key, path, mimetype=None) : AnalyticServerContext

CDHAEDRRE, B E NS cxt.createTemporaryFolder () API {3274 L2 YDA
TEZENTEET (ZDTALZ MY HDIRTDHDBETIL a7y Ve LTy r—I{bENT
W358,

NIR—R—:

« key (string) : *—oXFHIHE

« path (string) : EF7VIERH D1 D& DX FH| A

« mimetype (string, optional) : 2> 7>V ® MIME %4 7
Bt

« ModelOutputNotSupported : Z @ API 23 pyspark:buildmodel BI%( &N X e dr - 7255
Alrn—snE T,
« KeyError : ¥—JEM2I None DIGER. XFHDPEDHZEITA T —INET,

DTOESHEET D . ETMEBHAa YTy, X&7F =%, ZOMMoOEMED Analytic Server 2 > 7
FZ MO, avTFRAMPREINET,

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

NRIRA—=R—:

- key (string) : F—0OXFHIHE

« value (string) : EF/I X RF—XDOXFHIE

- mimetype (string, optional) : 2> 7>V ®d MIME X4 7/
Bt

« ModelOutputNotSupported : Z®d API %3 pyspark:buildmodel BI%(H &L X e dr - 7245
/EI\GCXD——%#’L??O
« KeyError : ¥—J@!5I None DILER. XFHINEDLEICAT—-INE T,

T X 5I148E T % &, Analytic Server WE T 32— 7 A VX DGR EINE T, TO—FF7 4L
REMHALT, TETL0ars Y ERETZIeNTEET,

cxt.createTemporaryFolder() : string

P2

« ModelOutputNotSupported : Z® API %’ pyspark:buildmodel BA¥ih & FEUH X ie e o 7235
{E}G:XU*—%“?TO

UTo X518 ETR. ANTF—I—HTR3EFLOBEHRBEINET,

cxt.getModelContentToPath(key) : string

NI R—=K—:
« key (string) : F—DOFHHE
B4t
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« ModelInputNotSupported : Z® API %3 pyspark:applymodel BEf0: & FEUNH X iz b o 12855
@:X D_éﬂi \3—0

« KeyError : ¥—JEM2I None DIGER. LFHNREDHZEITA T —INE T,

« IncompatibleModelContentType : EFNLDALT VY XA THarFFTEEVWESICAD—X
NnNEI,

LT3 ETAL. AHF—IZ—HTRAEFLDIAYTIY., EFADXRTF—X, ZOMDEF
VBHEDIRENE T,

cxt.getModelContentToString(key) : string

NRITR—=K—:
- key (string) : F—DOXFHHE
LIPAS

« ModelInputNotSupported : Z® API 75 pyspark:applymodel BI%iH &N X iz o 72355
WA —ENET,

« KeyError : ¥—@MD  None DA, XFHNEDLE., T3 F—PEELRVWEAICA AT -1
9,

« IncompatibleModelContentType : ETADAYTVY ZA THFEFELTWEHEICA0—3NZE
K

UTo X518 ET s, ATF—I2EH YU THATWS MIME &4 7R ENET, IREXhzar T
UWVIZMIME 24 I3 E&ENTWHRWESIX. None 2RI N E T,

cxt.getModelContentMimeType(key) : string

NI A =& —:
- key (string) : F—0DOXXFFHIH
Bt

« ModelInputNotSupported : Z® API % pyspark:applymodel BE50: & FEUNH X iz o 12855
&:X D‘—“éﬂi 3‘0

« KeyError : ¥—JBMA  None DA, XFHNEDEE, FHREF—PFELEVWEEICZAR—Xh
£9,
TF=RADRARAT—3

ZDt 2”7 a Tl pyspark.sql.StructField IZHESWTTF—& EFL DB ERE T 3 HIEICD
WTHHL £7,

spss.datamodel.Role 771 b
ZDZFRE, TR ETNVHADETZ 14—V ROBEMNREEZHEL ET,
BOTH: 2D 7 4 —/L Fid, FHERMICT LI b, MRICTEILDTEET,

FREQWEIGHT: 2D 7 4 —/L R, BEOEAL LTHEHEAINE T, ZHE. 2—HF—RIEERRINELE
Aoo

INPUT: 2D 74— RiE, THlEE 23RS OVWIThdicih £5,
NONE: EFNVDIERRRFIC, TD 74 — LV RBEEFEHIN2 Z1EH D THA,
TARGET: 2D 74—V FiE, FHHEE ZI3HEROWTIH,ITRD 5,
PARTITION: 2D 74—V FZMHL T, 7= XKool g3,
RECORDID: 2D 74 —/L FZHHL T, La—FIDA@HlEhE T,

HIEYR-—TFENLEE 7

o



SPLIT: 2D 74—V REMEALT, 7—XB0EINFET,

spss.datamodel.Measure 77 x ¥ k

ZDYIRF T—=RETNAVADET 4 =V FOREZFIZEL X,

UNKNOWN: FRHAZBIORETH 2 Z L ZRLE T,

CONTINUOUS: HitBORETH B Z e 2R L £75,

NOMINAL: HRBEORETH L 2R LE T,

FLAG: 7 4 =L RED 2 DDEOVWT I TH B Z L BRLE T,

DISCRETE: 7 4 — /L FfEZ{EDt Y b L THRT 2 MENH L R LE T,
ORDINAL: JEFFEIOWE R A T TH B ZRLE T,

TYPELESS: 74 — /L FDRA P L =W WHIETBETHIUL, TEDEEZFDT7 4 — LV RICERETZIeH
TEX7,

pyspark.sql.StructField A7 k

StructType AD 7 4 =L FZ KL ¥F, StructField 47V =2 M. MUTICRT 42D 74—V K
PORREINET,

« name (string):StructField D%

. dataType (pyspark.sql.DataType): fED T — &%l

« nullable (bool):StructField DfEIZ None DIEEIEIATE 2008 5 H

- metadata (dictionary): * 7> a > EHZHEE T 272D Python k&

RRF—BROWEL VARV AZHEHT 2, BFED 74 — L RIZoWT, RE, %E., SNLOENER
RETZZeNTEET, Zho0EEOF—TY—FEUTIORLETS,

- measure: measure BEOF—v—F

« role:role EHDOF—U—F

« displayLabel:label EDF—v—F
fil:

from spss.datamodel.Role import Role

from spss.datamodel.Measure import Measure

_metadata = §%

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

Hi. BZl. 21L X227

HATRL REARL, 7201384 6 AZ Y TRIOF — X2 2T 28ED0SE. 1970-01-01:00:00:00 & \»
SE (E AR 2 ) 1ITHEOWT, 7 — X DEPEBROEICEBINE T,

HifF—ZDEBE, F—XDfEiX. 1970-01-01 W5 (e REE#H) IcE IS HEZR L F9,
K7 — Z DA, T — X OEIZ 24 R OHFPHNIC BT 2082 R L 3,

BALRRY T F—=RDEE. T—XDfEIZ. 1970-01-01:00:00:00 &\ 5 (H T HF 2 /) 12
HOLKHEERLZT,

8 IBM SPSS Modeler OHLiEM&RE



B4
Dty arTlE, BETIHEELEDL D 2604 > 2 X ZZOWTHBHAL T,

MetadataException # 7 ¥ k
Python At D472 5 2,
ZOFINE. XRT =X ATV 27 FOBETCZ S —PRELBHICRAE-—SNET,

UnsupportedOperationException 77 x o b
Python SV D872 5 =2,
ZOBIMNE. FFRI SN TOWRWREDBRIENFITEIN GBI A e -3 NE T,

InconsistentOutputDataModel 7 17 bk
Python It D472 5 2,

Z OflAME, setSparkOutputSchema + 7Y = 7 b & setSparkOutputData A 7Y = 2 b DIl f5 D3
OCHiEh, MDA 7Y 2l MZHET 274 =V FHERX ML= X4 TOEWMHTEL TVEHEIC
A —ZNFET,

IncompatibleModelContentType 7 7S k
Python B4k ¥ 727 5 2,
ZofistE. UTOHEIAr—ShET,

. setModelContentFormStrlng EHEALCETAZHREL, getModelContentToPath ZfHH L T
EZ B L7

« setModelContentFormPath 2 L TET L2 BE L. getModelContentToString ZfHA L T
EZ BT L7358

DataOutputNotSupported 7717 k
Python Bt D372 5 %,

Z DRI, pyspark:buildmodel BIETHE% 54T L 7235812 setSparkOutputData A 7Y = 27 b
NTHRAELET,

ModelInputNotSupported # 7 ¥ b
Python At D472 5 =,

ZDRIME. A2V 7 A pyspark:applymodel BIEA T getModelContentPathByKey API &
getModelContentToString API ZIEUNH X 2o 125 B ICDAREL £ 5,

ModelOutputNotSupported 7 7 b+
Python B4k ¥ 727 5 2,

ZofIANE. A7) T D pyspark:buildmodel BN T setModelContentFromPath API ¥
setModelContentFromString API ZIEUH X e o 725 BICDAFEL T3,

ASContextException 77z +
Python S\ D872 5 =2,
ZofstE. TEILRWETRANIRAE L G An -3 E T,



11l

D+t a »TlE. Pythonfor Spark D227 1) 7 h ORI ZFENL £ T,

F— R EWIET 3 HOBENLEZ YU T kDb

import spss.pyspark.runtime
from pyspark.sqgl.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)

LinearRegressionWithSGD 7LV X LZER T3 ETILIERRZR I ) 7 D fl

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=9%%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()3)])
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]))

# 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))
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tval = getattr(zrow,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)

LinearRegressionWithSGD 7LV X LZFERISIETIL XAAT7VVT A9V T D
1l

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(xrdict[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)
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# 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)

ik / — K

IBMSPSS Modeler BEUZDT—& - A =V e BT 572012, LR/ — FTIE, =F 28—
ke 2—H—DMMBEDRZZ Y F M %7213 Python forSpark 227V 7+ 2 AN LT, F—XUHE, £571
ERBLXUOETN - 2a7 ) IR FEITTELLSCLTVET,

HERDIT O AKR—bk « /—F
PROTZ 7 AR—b - 7= FZEHT 2. RAZ Y T /& Python for Spark 27 V) 7' + 25T LT,
T—RELIJAR—PFTEET,
WERDITVAR—=b « J—=F- 208991 27

YRy IZADEA T (R F 7213 Python for Spark) Z3#IRL £3, FLIE UTDkI7yavi2HE1L
TREIWV, YV Ry 7V RADMERERTES, T9f7) 227 Vv 7 LT, BRODZ I AR—F - /J—F%EH
TCE %3,

ROVAYIR
RIVRY IR |, T—RGWHADHARZRLDRAZY T« VR I RA%, TDT4—ILFIZANTT
20, Wbz encEtd,

(250874 —NVERDEW, 777874 — L RO GEERELE T, XFHIERRTIC, BB X
CHEBZIEREERC) BXO THBME (B, ) 0220047 arahb 3, THMYE (E, 4B)) 28R
L7zGa, 7727874 =LA FOTRDEIXREDONET, HlZIE. 74— RIZ TMale] BXU Female]
CWOERDHZHE. ThoDEE TE) BXU Ma) KEEINE T,

TRIE(EZ R ORIEMHE (NA) 122, #IRT 2 2, RIEMHEIZTANT, RO NAHICERXNE T, R TIX.

RIEEDOFHANAENA DMERHENE T, HHT 2 REKICEI>TE, 7T—XINADBFENTVWIGAEDE
BOBERHIET 2 7-DICEHINA5IMBEENTVAREESRH D F5, HlZIE BEEICE->oTNAZE
DL a—FZHEWRN T2 e 2BIRTE25808HD0 %3, 2047y a VBRI WGE,

FTARTOREEIZIZFOEFZERICEINE T, TNOLDORIEMEIZR A2 7 FOETRICZ S —DFRKF L 72
ZA[REMED D D 7,

M2 Z B LR AHETHE 74 — L R 2 ROZ 5 AW, &3 2. HMERE23HM/
R RDOZEED R DRI RICERINE T, ROWITNHhDA Ty a v B IRT 20BN H D

£9,

« [RPOSIXct), HEHEAF XA M/RLERDELRD R D POSIXct A 7P 7 MTEBEINE T,

« TRPOSIXIt (VA b)) 1o AR F ZIEHM/RAFERDEED R D POSIXLt A 7Y =7 MZEH X
x7,

E:POSIX ERUZ., HEEA T2 a > TF, ZhbeDF Ty a ik, ZHHORAZ Y I T, TALDE
RENEY T3 ETHM/ELA 7 4 — L F2 T3 X5 IHEEL TWAIBAICOAH LT ZE W,
POSIX ek, WX DOZEIIZEH SN E A,
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Python > 2v I X

Python 3> &Y 7R |, T—XOHHADH AR LD Python A7 U Tk « VR 7 RA%, TDT 14—
FIZANT 20, BiDF 2 Z e TE %3, Python for Spark I2DWTEEL < 1%, Python for Spark. ¥
X O¥ Python for Spark 2 L7222V 7+ 2SI TLZ X0,

WROIIVRAR—bk « /J—F- TOAVY—=ILHI) 27

ravy—nh) 2700, o0&y 272 BTDRAZ Y 7+ %7213 Python for Spark 227 1) 7 v 53
FITEINZ ZIXRZETEIIRTOENIAEENET BIZIX, RAZV I E2ERATHE, vy
DA BTD TRIVREY VAR 74—V RIZHBRRAZ) T IPFEFTINIEEICRAYY AN ER
BI2HNPFREINET), ZOHNITIE R RZ Y 7 b 721k Python 227V 7 s DEITRICER XS
REIEPython DL — « X vt —IREENEINIGEERDD ET, BN, FITRAZ VT ETFA
v 7T BDIHEHTEREY, Tavyy—ithih 27123 IRYVYEy 2R 74—V F%721Z TPython
SURYIAR] 74—V FDRZY) T FRREINFT,

PERT 7 ZAR— b « 2271 T IWRITENZ 72002, R a ¥ Y —)LF 721 Python for Spark 22 55215 L 7=t
NT rayy—nihjy 27oNEP LEXINET, HOEZRET LTI TEEEA,

8 RV NOVN:

A MY =2 DREINE, BEL AR —F - )= K (F—KXXR—=Z, 77 v} 774/, Statistics =7 AR
— b, ¥ERT 7 AR — k. Data Collection =2 ZK—F, SAS =2 ZK— b, Excel. BXUI XML =7 AR
—FDFK/—R)DWThhZ#H L T, IBMSPSS Modeler 225 E#{TbIEd, =7 AKRK—1++ /—FK
D& A F12XE . IBMSPSS Modeler Solution Publisher Runtime £ 7213957 7V 7 —> a v ZFHL T
FBATEINTZA MY —ADRFETEINZ 720, HEFAFNA2EROERADZIESINE T, HlZIX. FEITEN
7oA MY = ADRFETEINDT-RIERE T —ER—RACEZADEEIEX, 72—+ ZTAKR—1 -

J—FRZEMFHLET,

AM)—=LZRETBICIE
1. A MY —LZEEDHIETHIPHEEL, =7 XAK—F - /J—FERIERLET,

2.2V AKR=bF+ =KD IR 7T, BHT27 740D — b4 (Lpim, .par., BEY .xml D
JEERTDEBMINE 7 7 A V) RIEEL T,

3.RBH 227V w7 LT, ANV —2%8RT 20, TAPY =D Z#IRL T, / — FPFETX
NB7RCA M) =L HEICABT2 X51ICLET,
i NBERB LU TR —Z— « 77 A LDL— B ELE T,
« W{§7 7 AV (%.pim) IZi&. Runtime 23, BITINZA MY =L 2TV AR—-FOFEE Fo72FL
EOWXCFETT2DITRERITRTOERYEDDET, A MV —2DORE AT =%« V=AW N7
—R e T 7 ANRE) BEET ZHRENIRNZ EDHL2RGEIX, BE7 7 AT ZEMTE XTI,

e RNFIRA—=R— 774 (x.pan) IT&, 7—X V=X, Wh774, BXUETAT> a v icBT
LERENRERIERIAEENE T, A MY —2ZHBITETICA N —2D AN EREHE N ZHIET 212
Z. NI R—&— + 77 A LBIUOEKRT 7 L LBHETT,

¢« XRF—=R e 774 (x.xml) IZ, A X—IRFDT—X - ETNVDANBIOH I ZETLALET, 7
VEA L TG4 T —EHAAA, ANT—EZBIOHNT—ROWEEEZRBRTIDERLDH L7 TV 7
—a VIl o THEHT A 7-DICKETENTVWET,

R:ZD77A40F, T ARF—=REZRHTE) A7 a2 BRLTOWAEEICOA, ERENFET,
NIRA=R—="RHT 2 DEWILC T, x.par 77 A VA M) — L RIRX—R—%EDDH LN TE
FT, ARXA—EFITTEEGE. x.par ZEL T E2 T VXA L APIICE > TINSEDA MY — L4
NRIRXA—R—EEEEHTEIENTEET,

DT arvEERTZE, IAFRXA—& ] RERVEHHTEZ X5k DET, TORXVEZIZ Y
T2, IRFX—Z—NRH EA 70T « Ry ZANFEREINE T,

TG FNOBE T 24 7Y a V2R T, AFERICEDZ 7 X —ZEEIRLE T,
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APV —LDFETH: /) — FOFETEINE ZIZA MY — 2P HENICRBHEIN 20 S 1 2iEEL T,

¢« T=RDIZIAR—b: A M) =22 RBETIC, BHEDQHIETZ I AKR—-b /= FNEFITLET, G
ANz, 7 — Fid IBM SPSS Modeler T IBM SPSS Modeler Solution Publisher 23f#iFC Z 7\ W5 & L [F
CHETFITLET)ZDOA T a v 2 @ERLEEGEE. 22 AKR—-b - )—=F) X470 - Ky 2
AT TRB) ZBRINCZ Uy ZLRWER D, A MY =2 3RS ERA, /20 V=L N=D IR
Bl V=2 fElT 50, A2V MEFRAT 22T, BEDRX M) —LEHTTEET,

« A MY —ALD2PH: IBM SPSS Modeler Solution Publisher Z{#iH LT, BAHICZA MY —4Z RN L %
T, FITT22CICA MY — 22 HEWICHETIT 2581, 207> a vy E#FRLET,

bE

« FITEADA M) — AR ELREHRINETF— X L HAEDETETT A Z L 2EH L TWAEA.
A7 4=V FRHADT 4 =L RDJEFRIZ. NBEADA ) —ATIEESINIZAN  —FDODANL 774 v
YRICTH B BRETT,

« WNERT TV —a VIR 35EE. BRI 74—V FR T4 XY T LTI o ATISEMAFICHENL

L7274 = NVRZEETAZ 2B LTIV, e d, T RAR—F+ /) —FORNIZ T 4 L&
— e J—FRFEHTAZI L TCENTEET,

RO/ — K

LEROH 1 7 — K - X4 7u 7o TWh 27C THECH ) BRI TWa 58 770y
— U4 Y FYOHEEEICHEAORFREINET, HE Hii~x—Yry— b EBMXnEs, 77
Y — -4 v REUE. FREERICHENRERE 23R E 2R THEI R AR—FTES
RAZa— -ty FRHEATVET, ) X=2—-12&8FATVWEDE Ma—) 7> a>DATT,
RO /) — RO I 779 =12k, 7F XA MVEAOBRREINE FFAMNh 278, 7’5978
FUOKERFRREND (75711 RTD2O0DXTHRFRRINET,

WO/ —F - Z47a70 TWh 27T M2 40l BRI ATWAIEE. RO
J— RFOFETORIRFICHE I T IO — - 4 V FORFBRINEEA,

WROBH/ —KD T2y 01 27

SRy 7 ADXRAT (R £7213 Python for Spark) ZEIRL £3, FHL X UTotr>ary22L
TREEV, VR JADEEFHRTES, 197 227 Vv 7 LT, RO/ — REETTEZE
T, HNA 7V 27 Mg~ =Yy —1BMEN 2, A 7>a>T, "Wy 270 IT774)1V4)
T4 =R THREINET 7 A MBINENE T,

RIVAYIR

RIVEY IR, T—EONMHADHARLDRAZ YT« VR I RA%, TDT74—LRIZANT
B2, BiDftrszenTcEET,

(250874 — NV ERDEW, 757874 — 1 ROWUHGEREELE T, CFHERAIC, BB X
CEBZIREE ) BXO TR (B, 58)) 022904 7> avypdb $3, THRPME (E, B)) 28R
L7586, 7727874 — A FOROEIZRONET, HlZiE. 74— RIiZ TMale] BXU Female]
CWOHOEED ZGE. ThHDMHEIE TE)] BXU Ma) KEZEXNET,

TR iEffi%Z R DREE(R (NA) IC£H ), #EIRT 52, RIBEIXTANT, RONAEICEHRINE T, RTIE.

RABMEDFRANAE NA DIMFEH XN E T, HHT2 REFBICL > T, 7—XINADBEENTWHEDH
BOBWEZ RIS 2 7-DICEHINA5 ARG ETNATVIEELHD T, HIZIE BEBICE>TNA RS
DLa—FEABMICRAT 2 e 2BIRTEZHAPHD £F, T4 Ty a VBRI WRWEE,

FTRTOREMZZOFEFRICEINE T, TAODORIEMEIZR A2 Y FFOETRICZS —DERA L 72
LAREMED DD 5,

M 2 & B8 L = RiR R HIICHIRE 7 4 —V R 2 ROV S RAICEM, #IRT 2 & BB E 73BN/
RATE R DA R O HF/IRAIIERICE RSN T T, ROWTNLDA T a v 2B IRT 2080 H D
£35

« [RPOSIXct|, HEHEAF-IZHMA/RLAERDZEEHN R D POSIXct 7P =7 MBI T,
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« TRPOSIXIt (VR b)), AR F 2 IEBAM/RAFERDEL DI R D POSIX1t A 7Y =7 MZEH X
9,

¥ : POSIX FERE, #EBEA 7> a v TF, ThbDF Ty avid,. ZHHADORAZ Y ST, ThabDiE
KELEY T2 HETHMNRA 7 4 =V FERUIETZ XS IHEEL TWAGEEICOAFRAL TLZE W0,
POSIX ek, WRZIEROZEIIZEH I N E A,

Python > > &y X
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—¥—E THOHHIZIET S b TEXT,

WS, HAOZERL, Fiflv 4 Y FOIERTIIE. 20T aryE28RLEST, Bk H
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21203, B EREX Y (L) BV 7L TLEEW, (774000 Fny Xy « YA NTY
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%Identifier®% O D a >y bu— LBl FZ2EML $9, 2T, Identifierid, a>v bu—n
DA T T a7 4 —DIET T,

« oY bur—Li#ERlFEHRAT I Bl TFOT -V TITEERLTHEZ Yy 2L, A2 -
7> 7V — MBI (Add to script template) ] Z3#ERLE3, £/, Fv "X Eoaryite—L%
HG27Vv 27 LT TRAZYF S « 77— MZIBN (Add to script template) ] Z3#E RS2 Z itk -
Thay be— Ll FefMATE LT,

o Ctrl F—ZH LB HRAR=R - X=2H LT, HHEERa Y be— LBl FD VU X b2 55E RS
5ZCHAAETT, VA MZIE, AZ V7 PEHEBANKETHHATZ 2IHEHORIC2 > b a—Li#5]

THERREINET,
AT TIEAR—REITRTHERDT, FEHTHINTZANT 258 EFAR—ABRFL TS
W,

FITRC, Fxzv P - R IR, Fxvl R 7RI —7 BIXUOENTFAL -aryin—i
ZRREIRTOay vr—nA T, &2, BEffshtcwdaryie—1o A2V F ) 7
X7 4 —DOHREDETEESHI ONE T, BITRICaYy ha—BEDGE. 22710 7 MIEREHR
FHA FrvZ Ry ZReFzvZ + Ry VR ZA—TDOEEIF. #HATFI1E. BREDORRE (2>
FE—ARF 2y 7ENTVEINF 2y ZEINTVWRWR) LT, BET2ayre—l0Fzy
JEINRAZY TS -Tanx74 —FRE3Fzv 7 ENTVWEWRAZ YT Tax7 4 —D HIE
DETEXHZONTT, FLAZ 32R—YD Maryrog—n - - X4 7] DMy 27 2BRLTL
72V,
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Fl:RRIVFTE s 7oL —=MIETRDEZZSH S

COFITIE, HDARL ) —F « B4 7002k oT, TZWRTSIT=F v —2EELR 1In BEAD
MOHLZHEALT, FRERETLOMEL 2a7 ) V72175 RAZ Y T BRI, EITEhE
‘j—o

Im(formula,data)

« formulald, Na~Age D L5 HZREZEELE T, ZZTNalZETILDONRTI 4 — L RTHD, Age I3E
TILDASI 7 4 =V KT,

e datali. ZORTIEEINE 74— L FOEREENETFT—X + 7L —LTT,

H—T74 =L FD74—1FK - ¥uoh—--arybu—whbd, HAXL:/ —FK- - X470l (2—%—
D, BFREFLDASI 74—V FEBIRTX ) IOWTHILEST, TRZUFP ) X7 T, EFAEHE
MIBZRAZY T EAERL, EITTZ3AZ7UT b T L — R ANEINE T, AJTREIEK. ULTD
LI YFET,

modelerModel <- 1m(Na~%%input%%,data=modelerData)

o %BIinpUtRBIZ. 74— K - ¥oh— - aryra—LoO#HITFIa 71 —DETYT, ZHuE. EITH
Waryira—i1d TAZYF b)) s, —OREDHEICESHIONET,
« 74— K - ¥Eyuh—--aria—no (RZYF b Fa74—% %%ThisValue%® £ 725 X 51

EFRT R, ZEfFFRC, 7oy —0BREOELEay ra—IL (74— E « o h—DhbEIRXNS
T4 =)L) DEICKRZ XD ITEEEINET,

HARL ) — R « BA70702—F =0, ETILDODANT 4 =L FE L TEMmT74 — L FZ2ERL
YLET, 52, /J—FR - XA70 N2k oT, UTORAZ VI EMEINE T,

modelerModel <- 1lm(Na~Age,data=modelerData)

(227 A2YF b X2, ETAERRAT7YV T ERAZYTMERERL, 7322207 -7
YT —FBRANEINET, ATTAREZ, UTDO X512k 3,

result <- predict(modelerModel,newdata=modelerData)

varl <-c(fieldName="predicted",
fieldLabel="",6fieldStorage="real",fieldMeasure="",fieldFormat="",
fieldRole="")

modelerDataModel<-data.frame(modelerDataModel, varl)

CORAZYFMIZ—HF—FBEDEIIIMMEL TVERTA, TORZ Y TP FBRELTVEDIX. ET
WMERRZAZ V) T 2L THERINEZETLDATT, LR T, EFL - Ra7 Y RAZY
ThERHEE/ —FD TREFN c RAT7YV T VR PIRA| 74—V REFELCIIICANEINE
3

HREL s /=K 447007 LEa—
AARL - BA 707 « EAX—THREROCTWSE /) —F « X470 % L a—T&Fd, (470
7%, IBM SPSS Modeler ND / — R 6 ETT 258 L RMKICER RSN, BREEL 7,
e 74 —LF o h—iTF, XI—+ 74— L RPREZINTVET,
« TOK) RZ>TlE, Fvea—%BUET,

e NIV T ANEEELRGE., ANV REXUBEMCRD, FBELE7 7 A LDHEET, ~IL
T T ANERBELRDIoTGE, TNV T ] REVIT L 2 —RICERI D, EBOXL 70l
MEITINBZBRICIER R ) T3,

HDARL ) — K+ XA70 7% 1L a—F32F. VARXRL - X477 « IR —DX=a—hb,

(274)0) > T&47ur7%2va—) Z2FERLET,
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arkO-=JL- 42147

Vb e XLy M, HARL - ) — R - XA 707 TRELRIA[EMDNH 5, IRTOEREa > b

o—LAHEINTVET,

¢« 74 —=IVEK oI —:1 T4 TRT—R Yy FDITRTDI4—ILEFEDYR b, FHLLIE, 32
— D74 —NEF Eoh—1 ODrEy Z7E2BBLTLEXW,

s Fzv T RV IR —DF v T c Ry 7R, FLLIE 38R—DD Fxvr - Ky Z7R) Db
vy 7SR L TN,

c AR ARy PR Ry XYY « VAMEERT SR Ko 7R, FFLLIE, 34R—=Y0D Ta
VAR IZRI DIy ZESBLTLIEI N,

¢« YA « Ry 7 A B—ERY 2 M FIEBEERV AN EERT 2V AL - Ry 72X, LI 34
=YD TarvFrR Ry 7RI DIy 7B LTLIEFE W,

e THXFAP AP TEOTFAIN2ANE LTZIFIANDTHFAL - Ry 7 X, L LIE. 37
R=IDIFFAF-arre—ilL] Oy ZZZBRBLTLEI W,

s By ba—b: ATDPEUEICHIBREINTVWETF A « Ry 72, F#LLIIE 38—V iz
Yha—] DMy ZESBLTLEEN,

« Hifay bu—n: HROMEEREE T 2 72HDAYF— - a¥ bu—il, HfF, K. BEXOHRDIE F
ATWVET, FHELIE. 39—y THfaYrr—L] O My Z2E2SHRLTIEX N,

RETFAP: T RRVRAITA—HF -2 ANENRTR 2 ENETFRAL - Ry 72, F#LLIE 40
R=ID MFETEFZA+] DIy Z7ESHRLTLIEE N,

cHTERAP A PRI ENTXFR N ER R T ar ba—il, LR 44—V TENT
FZbcaryru—ilg Oy ZESRBLTLEX,

c AS— o —mPEEL. HEfIFONE RGBHEAENRT 200D ay Fua—iL, LT, 41
R=IDTHF7— o h—1 O v 7SR TLIEE N,

e =N carybu—): EEBDINE., TVEA LARICEBINENZ A EROITHEEN-T—T 1, &
L, 22—V FF—I -a>iru—L] Oy ZHRSBRBLTLEX WV,

cHWHHIIN—-T:Fzv T - Ro 72Dty biE, arviru—1bdty v EI7L—{T2arr7rF—,
FHELWE, 4= MMEEIZ V-7 Oy Z7E2BRLTL X,

c GTF TN —=T:5TF  REVDITN—T, FHLLIZE, 44 R=DISTF - TA—T) ODrEY
I RSIL TN,

e F 2T ARV IR ITN—T  F—DF v - Ry ZRAZED, Z1—7¥r LTHMLE =31t
ENhzaryro—iloty bDarysr—, FHLIE 46 R—FD F29 D « Ry I X« IN—F]
DIy 7ESRLUTLIEIN,

« 274N« TSP —: T A NBHL . FRFMFEETEII7ANL c AT LB TZa  tu—
Lo LI 4TR=JD I 774N - T30 —] DIy I7ESRLTLIEE N,

c RTH—DET, FHLIF 48R=—VD X Oy Z72BHLTLEI N,

s B ITRATOY s KRRV TEA Tl BETEREZY, LI 48R—VD 474471
T REVI DIy ZESILUTLEE N,

714—=ILK Evh—

74 —NK VEoh—--arro—E /—F - ZA4A7070VF « 2—PF—DBHEHTEZ 74—
FOVRMEFRRLET, 777477 —X -ty bOITXRTDT 4 =L FERRTS (T 741 8) M
F7203. AT —LOHEELRLEREHSBIET7 4+ — L R Y, 24 TRHEL RVICESVTY R M%7 4
WNR) Y TFRIeNTEFEST, T MO 74—V K o —2HED74—ILE Pyh— T4 —JL
FOY -2 LTIRETZIELITEET, 74— K - ¥uh—-arro— L, XOTa,874
*‘i)i\%bij_o

CEET- 1, 2> ba—LoEH DT

24 V), avire—DRiz€REINEZ T T arDiA M, EEITICHE324 FLDOEE. ¥n
PHEALCSUTERELE T,
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TFREPE ., 2> b — T2 24 MLOMEMMEZEE L ET, HE TE 72 TE TTH,
T BT 740 TT, ZOTAT4 =1k, Eoh—  RATHHE—T7 4 — L FEEIRT B L5ICHKE
ENTVWAREBICOAFEHINET,

W F v T, 2—F—arba—iZh—YLEBHLIGECERINE A TS a Dy —LF
v e TEXb, FEELETFAMI, avbu—noiA bLEBICH—VILERBEILEZE 2R
RENFET, VARENEZT4 =L RFOWTADRL 129D FIZH—YLEBETEE, 74— FZE IR
IMFREINE T,

(m—F=yZ «F—), a2+ —NADF—FKR—F - Ta—+hy b2 LTHEHTS. XL bLDLS
TavDYF, ITNHDXFIE, XA MVAT I ETRREINET, a—bhy NI, Alt F—%#
LN b=o—F=oyy « F—%fiTe 774 TLENET,

Eoh— e RAT |, HWAERL ) —F - ZA707D74—1LF - ¥oh—2FHLT, 74—1LFK -
VAP HE—DT7 4 — LV REBIRTEZ200FRE3ERO 74+ — L FEBEIRTEZ200%EELE T,

XYIDEC S o, ARSI Y T PAOBERL7 14— FHEOXYID CFREEL T, EH
TEXYIDNFIR, 7707, arw, BEUEMNS #) T, £k, FEOR-XFZANLT, XY]
DNFEeLTHEHTS2ZedTEET,

RN 74—V EREL. 24 T25E8I1C. aY b a— LIS ETAREDH 2 7 14— RO /NI
MR 74—V B, 24 T28581C, aY PO —LIZIBETE 2 74 —IL RO R

TIATICRE |, EITEHITT27-D12, 202y b a— L THEPBENE I hEIEELET, TH) 245%E
NG E. /J— R X470 —F—3ary b — LN L TEZIEETI2HENDLDET, I
PITOTICOK) A&V %27 Vw 7328, To7—04ERENE T, [False] BNiEEXNHE. 20D
ay hba—LDfEIZ TOK) REDIREEICHER S X 28 A,

B4 NR— ] a2 B —LIZRRENDEZ T4 —NLEDEY "B T4 VR I TR EeNTEET,
T4 =NV FORBIUOPELRLVTI4ANRY I TE, $/20 74— KDY R MIZEMBELY b5
EFENDEIIIHEETEE T, ABIE (L) ARX 27V 7 LT, 40XV V7 B4 7n k%
FF, FrNRLEDT 4=V o h— A R EBXIAIZ Y 7 LT, (T4 08— X477
Q7% TEFET, FHLRIE 4 R—VD T4 —ILF - VRFDTANLERYV YT ] DY

RSB TLEE N,

74— E V=R, BIDZ74 =LK - Evh—DBHEDI4—1LE - Evh—+ 74 —LFDY—RXT
HEZEEBBELET, 74 —NF V=R T T 4 —DPREZINTORVWEE, 74 —1LFDY—
AET I T4 TRT =R £y MRV ET, HRFGE (L) RXYZ7 Vv L, X470 - Ry 7R
ZRWT, 74— F - V—RZEBELET,

(Z2VF by FVRA LT, 2Oy ba—MZkosTERBIUOETIN, X2V T 71—
MIHATARAZEDLTER - RV 2EELET,

« BN RAZ V) +F/=1 Spark | Python 227V 7 M RIEETEZ ¥, HEITOR ) -3 E
W27 )7 MDA, BRES (L) AKX 27 )y 7 LT, AZ VT O Ta T4 — - XA 7R TITA
7YV EANILET,

« {E%%ThisValue¥%% ¥, 2> PR —LDOETHDOME (74— LV FDV AN ZHEELET, IODBT 7+
IV ETY,

FEMEL—V ), BIEEO Y bu— ARG 2562 RETINL—NVERELE T, BRTS ()R
Ry IZVw L, BA70F Ry 725X, L—LZBELET, G¥br—n) Tuxs43. B
ALV — L Z 8 ET A DICHHTEX 2Dy hr— D F v UNRICHFET AL XICDARTRINE
‘3—0

Z14—ILR-Evh—DT1—ILF - V—-ADIEE

(74 —=NVF V=] X477 - KRy ZAF, 74—ILF - ¥oh—IITREINEZT4—ILFEDY—R%
BELET, VREMD T4 —LF - ¥oh -T2 eNnTEZFT, #ERLI-avbte—1ilbhs 7
A=V REFRRTEISICGERTZ D, 7774 TKT—& -ty b6, BERLZa>Ybr—IZ
BWI74 =NV EFERRTDBEIIIGEIRTEZHTEET,
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Z14—=ILFE < VRDT LRI

[(TaNB— ] BAT70T - Ry ZAET74—LF - Eoh—-arybo—ZEEMFTILNATED, VX
MIERRTEBRTITATRT—R 2y IO T4 =V EFEDERA TR TI4NR) U TTERIENTEE
T oy TOZT47KT—R «ty MCHEHEMIONTVWERZERE LY MNEEEED L0 I ndiE
ETEET, BUER 7 1+ —n P2k, BE/RAERMUAN DD 50 2 BEHE LG TN E T,

Frvo Ry IR

FrvZ Ky IZX-arvybep—I, FzyvZ7INLKREEF =2y 7 IR TOVRWVIREBIZNLT, 240
ZFNEL D R A7 YT F7/21% Python for Spark 227 1) 7 M #4ERB L OFETTE 3, BTy 7 -
R ZATT, Fav P Ry ZA-aryba—Ld, ROTaxT74—BHHET,

AT, 3> b a—LoEE DT

T24 MV, avira—ADRcEREINEZ T T arDRA M, EEITICH2%24 FLDEE. ¥n
PHEALTSITEREELET,

W—nNFo T, a—F—arbtoa—NiZh—YLEBHLIGECERINDEI AT a Dy —LF
w7 e TEZ b,

m—FoyZ e X— ), VbR —NADF—FR—F - Za— by b2 LTHHETS, 24 bLOFS
ParvdDYF, INHEDOXFIE. XA FILVAT MG ETRREINET, Ya— by ME. Alt F—%Hf
Ldb=——F=yr - F—%fHIT L7774 T{LEINFE T,

[F2xN M, F2v 2 R ZADTIANFDRE (F2y ZXINERE, FRFFzv 23R TH
T2 WVIREE),

(Frzo 23N /FzovZ73NT0RY] TRAZYUF b, aviro—AxFzy 73N, BXUa
Y= LDF v IRNEINTE FIERB I UOFETENSE R AZ Y b F721d Spark A Python X 2
V7 MEREELE ST, A7V - 77— MIRZ YT b 2E&ED 2120, ERIITF) a5 4 —0D1fl
PEALE T, SN2V 7M. TFzv 78RRV 7 ) Taxsi—r, [FzorX
NTVRWRZ YT ] TaXT4—0D B L05EMINE0Irrbo T, @Al TOHEE LMEIC
WAXNE T, BIZIX. 3BAIT5 checkbox1l THB5E. TV EA LIRSS « 7T L—bD %
%checkbox1%% DA Y AR VA, Ry ZAZF v 7 - v—IPHIFoNTVEEEE [Fov X
NEAZVT ) TaxTs—DHIZ, Ry ZRACFzv 7 « =BT oNTVRWESIE Fov
TENTVWRWRZ Y T ] Tax74 —DHECBERIONET,

« BRI R A2V 7 b 721 Spark H Python 227V F M RIEETE %3, HBITORZ ) 7 ¥/ E
W27 )T MDGE, BRFE (L) REEZYVy 2 LT, AZV 7O TaNT 14—« XL 7RI
ZVTF v EANLET,

I —v ), BEDa Y v a— BB D& ERET LV E2IEELET, BARTS ()R
RoBIVw I L, BAT7A Ry 7 A%RBE, V—L2EELET, [BMtr—in]) Tuxr43.
N — N2 ET ADIFHTEAMDa Y Fa—IDF v UNRICEET I XICOAERRINE
T,

AR Ry IR

avR Ry R -aryiu—zZ2FHT2L, BRLAZV A MEHIEEDR X2 Y 7 b £7213 Spark
F Python 227V 7 M 2ERB L UFEITTED Ry 7RO Y - YR MRERTEET, avR- Ky 7R
T, HEHIZ1OULEIRTEZHA, aVR - Ry 77X aryba—lidd, ROTaX74—=2dHD

£3,

R+, o>y ro—nLoBEFOHNTF. ZHEFRAZUV ST FL—1+D aryba— 25T 5K
WS 2887 T 5,

(R4 M), a>ba—nD EICERRENDZLT TS a DR b, EEITICDE2 X4 FLDOEE. ¥n
EHEALTCRITEIEEL T,

TFENE ], > b — T3 24 PLOHEMVEZIEEL T, HiX B 72 TE] T3,
(F) BFT74LFTT,
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W Fv T, Z—F—ar b — NI H =YL EBELEESICERINZIT TS a DY —ILF
v e TEAL,

MYy 2 pEHE, ERFE () RZY2 2y 2L T TEEH AT O—BE R 47027« Ry 7R
PRE, oY ro— DY A MNEHEREETEZ S, FyvonNR EoaryR Ry 2 aryte—le2&x7
N2V 73228 T, THETa T4 D—EBFRR) XA 7072 b TEET,

m—FoyZ +F— ), 2B —NADF—FR—F -+ Ta— by b2 LTHHETS, 24 bLOFS
PavDYF, ITNHDXFIE, XA MVAT I ETRREINET, a— by NI, Alt F—%#
Ladb=——F=vr - F—%#HTL 7774 T{LEINFT,

RENRE, oYk - Ry 72 - ary ba— A REFETH 20 I 0EEELET, avta—An
TREARERIGE. TV R A LIS H AR MER AN TE LT,

A2V b, FITRICZoay br—LTERIN, A2V T 7L — b MNIHATELRAZY
7" b %7213 Python for Spark 27V 7 s BHEE L £3,

. fE%%ThisValue¥%% 32> br— L OETROMEZIEEL, 774V beRD T, VR MNEEHITE)
TERINEIGE. TV 2 A LMEHEZ, BIRLEZVAMEHD 2207 ) 74— b %
J, VAMHEABRZX—Fv b VR b -arybn—LEREY 2355 FTROMEIZ. FRLEZUZ T
HHOEE 2D FF, EEEROVZ L - Ry 72 - ay bu—LTld, ETBOMEIT. ZHTRYsN
2o BRUZEHOV R D ET, #FLIE 36 R—VD MaYyR - Ry ZJAL YA b - Ry TR
DYVAMHEHDIEEI DMy Z7E2SBRLTLIEE W,

« BN RAZ VY +F /1% Spark i Python 227V 7 M RIEETE X ¥, EEITOR ) 73R
WRZ ) MDGE, ERFFE (L) REZE )y 7 LT, A2V DT RRT 44— XA T7RIITA
7V AN LET,

TBIRRFOMPE ), 5IAMMEXFHO—EHE LTRAZ Y 7 b a7 412 %%ThisValue®% 23&Eh T
WA A, %%ThisValue®% OFEITRFDOMEICN T A25[HFOMMEZIEEL 3, ZDary7F X MTld,
SRS & X FANEIE 5 A 23 ES A CTH I AT D £5, 5IHMTONIE, %
%ThisValue¥%®s Z 5| LRI XA FO5HFICOABEH INE T, LLTIRTRA 7O 5IHFD
NP FHT 2R TEE T,

Python
B DGR —33 % %%ThisValue%% OFETREOMEDO G HFFIE. HElE ¥) T2 R —7&h
F3, FlZIE. AZUTE - FaT 4 — ' %%ThisValue%% THH, avR - Ry Z2ADT
X A Ll Combo box's value TH2HE, EMEINE A2 Y 7 Mid 'Combo box¥'s
value' 127D %3, %ThisValue%% 2 =H5|HAFTHEN TV 2558, 5IHFOLUBEIZTONR
WOTHEELTL XN,

B DGR —3F % %%ThisValue%% OFETROMED G HFFIE. HElE ¥) T2 R —7&h
F3, FlZIE. RAZUTE - FaT 4 — ' %%ThisValue%% THH, avR - Ry Z2ADT
X A L2 Combo box's value TH2HE, EMEINE A7) 7 Mid 'Combo box¥'s
value' 172 h F3,

2L
AR DEIHFTE —8 3 % %%ThisValue% % DFEITREDED 5 HFFIZ, BEINTIHFFFSINE T,

I —v ), BED Y v a— BB D& ERET LV E2IEELET, BARTS ()R
RoBIVw I L, BAT7A Ry 7 A%RBE, V- 2fEELET, [Btr—in]) Tuaxr743. 5
LN — N2 ET ADIFHTEAMDa Y Fa—IDF v UNRICEET I XICOAERRINE
R

AR RYyOIREVZXb - Ry 22D X FIEBEDIEE

VX MHEHO BT 4 — | B4 787 - Ry JZAZHEHLT, avKR- Ry 77X -aryie—LEiF
YA - Ry 7R -aryira—LDYX MEHZIEETE XS,

(FEICERIN, £V R VEEZHRIIEETE XY,
o TEENT, VR MNEEHODOEE DT
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s THHT, ZOEBRIHLTY R FAIRERENZ &R, HEHEHET 4 —L FTT,

e IF24N b1, AR Ry ZADFEIF, TOVAMEHP QYR Ry ZANCERIND T 7+ L
FEHICRADESDERIEELET, VAL Ry ZZADEEZ. 2OV X MNEEHNT 740 b TEIRX
NEZMEIDEEELET,

« 22 YT b1, VA MEHMBIRINZ ZI/EREINS R A2 Y 7 b %7213 Python for Spark 2 2 1
ThEEELET,

« B R A2 Y Tt F71d Spark il Python 227 ) Fr RIgETE 3, BEITORZV 7N ERIEE
W27 YT MDGE, BB S (L) RXEZ Y7 LT, A7V 7D TaT4— - XA 7RI
VT AN LET,

W RV A MO TEICH S 77V Z74TCH LWY A PEEZBMTE 23, #AlFUAD T a7 4 —
DWFNHEANT 2. EHOBHNTIERINET, Zhud, 2O AT bTEUL, &
32 dARETT, VA MEHIK, K220 TEHIT) 227Uy 7 LTHhS delete F—%43 Z
LIZXDHIBRTE LT,

DAk Ry

YA ARy FZRaryra—nW2fiHfATsL, 120F-3EROEHZERTE, BRLZ-EHIEFD
RZXZ V7 b %721% PythonforSpark 227V M 24T 2HH VA 2R RTEET, VA Ky o
R cayviro—id, ROTaT4—=0B3HHET,

R+, av ro—nLoBEFO#HNTF. ZHEFAZYU ST FL—1rD aryba— 25T 5K
WS 2887 T 5,

R4 MV, a>ba—nD RZEREINDZIT T arDEAL L, EEITICODZ2 %4 FLOBE. ¥n
PHEALTSITEIRELE T,

Y- Fo 7|, 2—HF—Barta—h—YLEBEHLEGEICERENDI AT a vyDYV—1LF
‘770'743’\’21\0

Y2 PIEH, BBTS (L) ARZX U2 27Yy 27 LT THEA AT 4 DO—ERR) 4707 - KRy 7R
ZHIE, avybr—lOV X MNEHZHEETEZET, F¥vONRALEDVAL - Ry 7R -aryir—iL%
EINZYw 7 LT, THH a7 4 D—ERX R A 7072 b TEET,

=—FoyZ e X— ), AV FE—NADF—FR—F - Ta—t+hy b LTHHETE, 24 bLOFS
ParvDYF, TNHEDOXFIE, XA MVAT M ETRRINET, a— by NI, At F—%2#
LEDRb=o—F=y 7 - =% 7774 TbEh T,

YRR TZRARALT |, VAL« Ry ZZABRE—FINZ T 2R — b5 50, FRIBERERE IR —
SR EREELET, HEAXF v - Ry ZJADVRA P LTERREINDIIITHETE2LBHTE
35,

MXYIvid 5o, AN 70 7 MNOER LY X FVEHBORXY D XFrigEL 3, #H
TELZRUYDXFZ, 777, arve, BLXUOERFS ) T, £/ EREOBE—XFEAN LT, KY)
DXFr LTEHT2 I TEET,

THIVEIREL . 24T 38581, 2y ha— L TERTINEDDH 3THH DR/
MRIGEINEL, 24T 3855812, ary o — L TERTE 3IEEHORAE,

22V F b, FEfTRRCZOay b —)LTERIIR, A7V T 7L — b NIHATESERAZY
7"+ %721% Python for Spark 227 U 7 F 2H8E L £75,

. fE%%ThisValue¥%% 32> b — L OFETROMEZIEEL. 774V DT, VR MNEEIFE
TEBINLEE. 7024 AMEIZ. BIRLAZVRMEHD T220 7 ) Faxss—0fEe iz %
T, VANEHBZ—Z v F+ VR L-aybu— 2Ry 3285848, FTROMIT. FEBIRLZY R b
HHOMEE D %, HEERY R - Ry 2R ay bu—Loa, FTHOMIIEE LXK Y
BOBETRYION (T 74V MEIT7 77 XKUID), FRLUZEHDOY A MDY T, #FL LI
3BR—TJD MayR- Ry 2L VYR - Ry ZADY X MEHDIEEI O My ZRBRLTLEX
W,
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« BN RAZ VS l~ F 721X Spark fl Python 227 ) 7 N 2I8ETE 3, BEITOR 7V X M ERIEE
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