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IntegratedML (%, B Bt 8 #EE% SQL O EBEE AL CFHIET V2 1ERR L OME I T& 5 InterSystems IRIS®
DORETT,

1.1 BH

FRIHL CTODHERIT. KEDT —Z2E RN +57 7V r—al 5T AL EMEATRR L COVvES, 2L T,
B AL CRIR 2T — 22y b b PlET VL —=0 7 L, 20T — XSV CEERE R E%E
TTWTENEEB ZTOET, ZOZE0D, BRTE T 7 VAT 5720 OB HGERE R 72 Rk Z o TR A7
RBUZED IV TVET, A2 Z— 2T LA IntegratedML Z/ERLLTZBEHIZZZI2HVE T,

IntegratedML TlE, BIRZE T —& -7 FUANT., Bl &L V=7V 70 58 7 V3 R A2 BT 5 EE P9 ik
M Th, SQL BIENICHEIR S B =7 L 2B ATAZLNTEET, IntegratedML Z{F 5L, BIFFE 1T SQL 7
TV AL TR E T T VEER, N—=0 7 WRGE, BEONFATTEET,

IntegratedML 12XV, MM ST 20 B0 S ABERENF L THAY, RINTT — 2B FEEE LT T )L ~DHH
RBATAREIZ/ADET, IntegratedML 1L, 7 —F - b AL T AANMZE S TR DAD TIIL F—HF - H AT 4 A
MefisE T HlEE HI9EL TWVET,

12 BRFEOHE

IntegratedML ZBUiF32121%, £, KPS DWL<O0D HFEE BREL TWO L MERHY E T,
etk
TV
ro—=7
FEE 7~ L
ETVORRGE
BRFE LR

BB LlX, T — 2D\ — iR B L O L T, PRIET VARl T 3230 B a—4 - 7LV R A
DOWFFES BT,
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Traditional Programming Machine Learning
Data = Data ==
Computer |== Output Computer |=— Program
Program s Output ——s

WkDT 0TI TE ANT =R U TEITT DL H O NV ERSND T T L% FEITHFEL TOEL
Too BEMUTE ClE, 2 B a—2B o 7L -7 — 2 EBEM O (F3 TREND) A EERL T rr I 0 (CO%E .,
FHRET V) ZBHFEL ., TO®REIORDT —HTH L TEDTRT T L ETTEET,

ETILON—Z=0Y
Ro—=2 7 e Fat AT, RS 7 LTV X LN THIE T Va5 515 TT, TAITVANIF T LT —
A Fhbb e —= 7 F a5 LT, AR BRI~y 7T B8 — R RILET, ZRHD AT

HF) EH ) (F00) X, T By bOFITT, N —=0 TSN T T 7 ATl R E AR SN =7 ~r
LD, TVITVRATENINZERERHVET,

ETIVOWEE

ETNEN—= T Ut AT HENCET VERFEL C, Ne—= P IE R LT — 2 A THLE DT VNE
HThAZLEMER CEET, BT VOMGELIL, BT VO NI EEEOT —2DfER A iR LT, 7 L O THIN
T A=< AL T AT AT, ET VDN —=U FE N — = T e T —H R AU E L, BEEIZIET A
ke =25 ALET, bHEMR 7 —ATIE, TAb T —FByMME, B—=0 75— 2 LT BINTHER L TRV =TT
DT —ZEy DT —HTT,

ETILOER

"No—=r TSN T T VAL, LT —Z SV PRI TWES, 207 —X, h—=07-
T —HRBIOT AR T —ZLRIUFMAZID TOHET N, T-LFNIHVER A, T-VUTET VO T THLNHT
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IntegratedML (%, H Bk BEEESR SQL 2D E R H L C PRI T VA /ER IS L OMEH TS InterSystems IRIS®

DORETT,
2-1: IntegratedML D7 —49 70—
CREATE MODEL
CREATE ML CONFIGURATION
l ;
o ML Configuration
Model Definition oadder 0 o
+ Name + Provider- H
+ Features specific settings '
« Label ;
(seeesssssssesessasnsnsnsaras SET ML CONFIGURATION
N Q:/ i
TRAIN MODEL .
L 4 H
Trained Model
PREDICT > E
VALIDATE MODEL mmmmmnnen Provider (—---a:
PROBABILITY >
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IntegratedML ZfEH 321213, T ATI7 40— R D, TRISNTZZ 40— LR (T00) BEOINLD T 41—
NROT —ZINZEA T HAZ T — 2o G T VERERELET, BT VERITITT —FORIED HDBFEHE
. 7T —% B RIS EE A,

FTvary — No—= T EFTTDHTuNRALEIRET D ML R EIRTEET, FN—=0 7 ORNIZZD
WA DAL AXTDHEL ATLT 73 a w7 I AT AOBEE O A A58 TEET,

TITAT ML TR ESNIZ T m M F 2L, 7 — 2 &> TET N E N —=2 7 LEY, Tu( 213

L7 o A AL C, SEXFRMBEE TV 24T GIEEIR, T Z b TH L ANRE) O/RT 5—=

VART =AYy R LT, BT VAR LET, 2O AL T A F Lo TR ET,
FTvary — T NDIN—=U T TAN T =2 ER L CET VERAEL, T T LD TFHIT F—<
A CTEET,

THT, M= VSR EF A% SQL B CIEHL T, F—2C S\ T Tl T 5 e TEET,

IntegratedML [EAA O HFEIZOWTIE, L FOERES L TLIZEN,

ETIL

5 Ui, IntegratedML TEAINDE T T7A~) AT P2 TT, TN T T AT AT IRD 2 DDOX
AT RHVET,
5 VEF — IntegratedML TiX, BT /UIT — T 00 T v I ALRCINTT —F_R— A A% —<

D—FTI, CREATE MODEL i, HILWET LV ERLAF —<ITEHALET, ZOET/LVERTIL.
Mo—=2 7 HEND ML RS ST, 7L, BEOT —2RE R ELET,

ro—=r 7 E&N72F TV — TRAIN MODEL o< RIFET VEREZH AL, Bl clREshiz7a 1
Boffio CTETINEN —=0 T LET, 2O —=0 7 ENZET AL T, T —ZIZEDSNTF
ZEITNET,

Janga4

EHDOFRED ML-as—a-Service ZALL TRV, AR DT —F By MIFESW T E T VAR T
72O — )VRR R RE IR L QO ET, OO BBV a— T aid—fRICAZ R T ay s T r—
vartL RSN, R OT =Xty MCERERHE T 7L — 2T — 3BV E A, 20720 HEFE T
L =AU =S UTEALTBEMEITHES T, T —H e thOU — 77 a—Z 2 AR — T AEERN MR
F7,

IntegratedML 1%, B BhiM B MEFES InterSystems IRIS® T —& « 7T 7 4 — AN B LI A T |
InterSystems IRIS OF —Z L Bk &N =TU—r7a0—LOROEEGZ BH T HZET, OO RIS
ALUFE9, 7 a A XL, IntegratedML OIFA L AT 2 — ANTT 7B ATEX LM g8 71 — 20—
ICT, I TCELT oA AZL, LT OEBY T,

AutoML — AL X —3 AT BADEAFE LTk E =2 C., InterSystems IRIS [ZIRAESILCWVET
H20 — A —7" Y —20 B #2877 v 7 4 — 4
DataRobot — B JER T Z—F T4 X HEWER T 7TV 7 4+ — A
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ML #&RL

ML # %L, IntegratedML 23T VDO —= AT 2% EDEFVTT, K CTIIELL T, f—=
VT FAT T DR A F R ELE T, T F 2L TE, URL X° AP h—2 2 72 EHEGE T
SAMERBER TR ELET, BEED ML AERRINA » AN—/VERZE BICE N2 5720 b Bz r— =2
TIEFREIIAE T, A7 var T il x D=—XZHbE TBMOBREERBIOLE TS0 TEE
7,

21 ETILEEDIER

T NN —=0 7 T 5RMC, CREATE MODEL X&EHE AL CET /VEREIRTETILENHVET, TTIVER
IZ. IntegratedML 23T /L DR —= ZNFE T2 7 0 7L —h T AT 70—V R )., TRIENTZ7 40— VR (F
V), BEIOINOD T 4— VR OT =4I HAS T — NG ENFE T, TTVEBRITNIT —HDOEED LD
WS, 7T —Z BRI EE A,

2.1.1 ¥#X — CREATE MODEL

CREATE MODEL X O SCZLL T DERBYTT,

CREATE MODEL nodel - name PREDICTING (Il abel -colum) [ WITH feature-col um-cl ause ] FROM nodel - source [
USING j son-object-string ]

E i

CREATE MODEL nodel - name PREDICTING (I abel -col uim) WITH f eature-col um-cl ause [ FROM nodel -source ] [
USING j son-object-string ]

EJele
CREATE MODEL nodel - nane PREDICTING (I abel -col umm) WITH f eat ur e- col umm- cl ause FROM nodel - source [ USING

j son-object-string ]

2.1.2 {5l — CREATE MODEL
LU F o Clt. CREATE MODEL XIZBITASIEIFEofE HiEE RLET,

FROM (2 & 5455 MiER

A FOa< 2 RiX, €5 /VEF HousePriceModel Z1ELET, 7L (FHISNDF)) iL. Price T
9, HouseData 7 —7 /L D¥|iZ, FROM fiZzf 4252 Lickh, BEERICE T VE RO RS E LTI
SNET,

CREATE MODEL HousePriceModel PREDICTING (Price) FROM HouseData

i CREATE MODEL 3 C FROM #fif L7254 . TRAIN MODEL 3CC FROM N E 72
nE9,

WITH (& 54551 DFER
L Foa<RiE, FEERIUET VESE HousePriceModel Z1ERLL £4775, WITH Eiz{# I L CE41
EFOT —HT BRI ELET,

CREATE MODEL HousePriceModel PREDICTING (Price) WITH (TotSqgft numeric, num_beds integer, num_baths
numeric)
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USING [Z&KBRL—=2 5 - I8TA—2D&EIR

PIFDa<Rid, A7 var® USING Fizf#EHL T, R —=0 Z i) 7oA F DTG A= g ELE
4, USING HiDFEANL, "F—=0 7 - T 2—Z OB (USING i)” 22 MR TLIEE,

CREATE MODEL HousePriceModel PREDICTING (Price) FROM HouseData USING {'seed": 3}

213 ETILDE=HDT—50 %Sk

ETIVEREERT DN, LTOHBEZZE L TT — Xy ¥H T 26 ERHVET,
F BB —D a—F 3T — T T EED E T,
FHSAEFHmL £,

- BV O DITFITREMBE- I NUl R HHE, N —=2 735 VL K F T Al REME A H AT
B S OFEEIRTAIENMLEICRYET, CASE RA&H L T, 5100 NULL ZAEE DOEIC E & #z 528
LRSI cEET,

- XFEEOLNT—EEFERT AL BETF DR = T R0 ELIRET,

2.1.4 FEBER

INFORMATION SCHEMA.ML MODELS ¥ o2—T., FF N EREHRTHIENTIET,
T NVERICBEL CEITTEDZOMDOBAIEDOFEMIL, "TET VDA TF R BB L TLTEEN,
CREATE MODEL ORI, “InterSystems SQL V7 7L R” 5L T,

22 ETIDN—=2%

ETIVEREIERM LI . TRAIN MODEL X&2FEHL CTRET VAR —= 7 T&XET, IntegratedML 1X, ML ##
B CHRESN- 7oA H AL TCZDOET NVERN —=0 7 L ET, T F 3G et A2 AL T, S8
FIMER LB TV HAT RIEIANR, T I T H VU ANRE) DIRT e~ AT — X LB C W@y v
PRLUFET,

2.2.1 $#3C — TRAIN MODEL

TRAIN MODEL XORESILL T DOERBY T,

TRAIN MODEL nodel -nanme [ AS preferred-nodel -name ] [ NOT DEFAULT ] [ FOR | abel -colum ] [ WITH
feature-colum-clause ] [ FROM nodel -source ] [ USING json-object-string ]

2.2.2 {5l — TRAIN MODEL
PLUF BT, TRAIN MODEL 2RI AIEX F 8l HiEE2 RLET,

xREEHTEX
LA F =< RiZ. HousePriceModel EF VERZFEHAL CETFT LVEZN —= 7 LET,

TRAIN MODEL HousePriceModel
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L CREATE MODEL 3T FROM #1{# L7272 > 7-334 . TRAIN MODEL 3CC FROM 7233
2720 E 9,

FROM [Z&BrL—=25 - T—H20D&EIR

PLIF o< RiX, HousePriceModel €7 /L EFRFB LN HouseData Zh—=7 57— LU T LT
EF NN —= T LUET,

TRAIN MODEL HousePriceModel FROM HouseData
AS [ZkBIL—=U T RITDE4

PLUF D=~ RiX, HousePriceModel ET VEREHEHL TET VAN —= 7 LET, 2O —=2 7
S 7-EF/LZ. HousePriceModel Trained W4 B CIRESNVE T,

TRAIN MODEL HousePriceModel AS HousePriceModelTrained FROM HouseData

WITH K285 Dy Fo T

I F =<2 RiZ. HousePriceModel EF /L EFRTEF LA —=71L FOR it WITH fiz{#H AL
T h—= 7 ey b BTV EFREDREI T, T-ULFI LS 2 F N E BRI E DY ET,

TRAIN MODEL HousePriceModel FOR house_price WITH (TotSqgft = house_area, num_beds = beds, num_baths
= bathrooms) FROM OtherHouseData

USING IZ&BrL—=2 4 - 18T A—EDER

LT Oa< R, A7 a0 ® USING fizfEHL T, No—=u ZE) P a A E DTG A= B R ELE
4, USING EiDFEMIL, "F—=0 7 8T 2—Z DB 1 (USING £i)” 22 L TLIEE,

TRAIN MODEL HousePriceModel USING {"'seed": 3}

223 NL—=2% 135 2A—42M BN (USING &)

USING iz i 4 2L, 7oA NET NV —= 7T B IR B E 52 B /RT A=A DEZIRE CTEET, #
W E OEMAFIL, ZOREEHEAL T, =—XZADbE T —=0 7 E TN TEET,

FIZIE, LF DI TR TEET,

TRAIN MODEL my-model USING {"'seed": 3}

USING HizfEHAL T, 7oA X B/ DN —=0 7 TG A= BT ENTEE T, ZOHINL, /ST A—FZ LT

A—HNEDF—EED T ZFLR L7 JSON SLFHN A TEET, ZRODEDO T TR FE/NCFRIXFlE
E®

CREATE MODEL 3¢ TRAIN MODEL 3C721) C7a< ML A% T USING §iz i3 ZemTEEd, LT DI
NET,

TRAIN MODEL == F® USING i T ELZ/ T A—ZT, CREATE MODEL 2t~ REZIZEEE D ML ik
THRELEZRIL ST A—=2DfEZ EEELUET,

CREATE MODEL <> RF® USING HiCHE L7z 37 A—#%, TRAIN MODEL =~ RIZRFERAIAHE S0,
BEED ML A CHRELZRIU AT A2 D% L EELET,

CREATE MODEL =i=>RF£721Z TRAIN MODEL == R USING #fELRWEES ., BT /L TIZEEED ML
R TR E S~ USING HiaME SN ET,

FTRTONTA=ZZNTLFHNEL TET LEERHY AT ST A=ZZEH OB TEST LERHYE T, UAMNE, 72
Y TR XXFFITAT T OMENRHYET,

IntegratedML D {% 7
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KT ASAE TEATELATA=ZOFEMIL, LT A2 L TIZEN,
AutoML
H20
DataRobot

224 FMFER

"No—=o 7 &N T NV EN —= 0 T EITORERIL, TN INFORMATION_SCHEMA.ML_TRAINED_MODELS
a2 — B LN INFORMATION SCHEMA.ML,_TRAINING RUNS F 2 — TR TEXET, "N —=2 7 ENTF-EF T,
Ro—= o 7 SN =TTV E I B E AT STV ET,

R == 7 ENTET UL TEITTELZDMOBYEDOREMIL, £ T /L DAL T TR ZB LU TIZEN,
TRAIN MODEL X DFE#fiiE, “InterSystems SQL V7 7L 2" 2B ML TLIEEY,

23 BT ILOEE

No—=2 7 Ta LI — = TSN T Ve )T 57 a b AR KA B L Tl 2 32/ TL £, IntegratedML
DAL 2 VALIDATE MODEL X% L T, &7 /WXL T B OfRGEEE 1T C& 9, VALIDATE MODEL (3,
RSN T AN By MZEESWTC, BRET A ESFEET VO OG0 AN v 7 &R LUET,

2.3.1 $#3C — VALIDATE MODEL

VALIDATE MODEL XOESZLA T OERBYTY,

VALIDATE MODEL trai ned-nodel -name [ AS validation-run-name ] [ USE preferred-trai ned-nodel -nane ] [
WITH feature-col um-clause ] FROM testing-data-set

2.3.2 {5l — VALIDATE MODEL
LU F o Cl, VALIDATE MODEL BT ASEIFAHIOMEAEEZRLUET,

ROLEMTEX

LU Fo=<RiL, HouseTesting &7 Ak 7 —# oy b L THEHAL T, hb—=0 7 &7
HousePriceModel ZRFELF 9,

VALIDATE MODEL HousePriceModel From HouseTesting
AS 2L BDIREERITDE B

LU F D=~ RiE, HouseTesting 7 Ak 7 —# -y LU THEHAL T, Rb—=227 &7
HousePriceModel ZH:EEL | HizF 32174 HousePriceValidation &L TIRIEL £7,

VALIDATE MODEL HousePriceModel AS HousePriceValidation From HouseTesting

8 IntegratedML {5



Al

WITH 2k 245 5D vF T
LLFOa<RiL, hb—=r27&7- HousePriceModel ZfEEL . WITH iz iL CT A7 —% &
I HouseTesting OFHESNZ BRI~y TF 7 LET,

VALIDATE MODEL HousePriceModel WITH (TotSqft = area, num_beds = beds, num_baths = baths) From
HouseTesting

2.3.3 SEHATER

WEE AT L DORERIZ SOV T, FHEH INFORMATION SCHEMA.ML_VALIDATION RUNS B =—& INFORMA-
TION_SCHEMA.ML_VALIDATION METRICS ¥ 2 — CHRTXE 1,

VALIDATE MODEL B I OREFEAN 7 OFEMIL, “InterSystems SQL V7 7L A7 SR TZEVY,

2.4 Tl

"N —=2 T ENTZET VTIFZENZ L, DRSS PREDICT 2360, ZO RN T oA X 2N LT, #5475
1TV DOEITORERZTHILET, 8T T /UIZIZESIZ PROBABILITY B HY . ZO BN 7 /S A &2 2R
HU T B EESNIZENET VICHT L TIELWE R THAMERZ KL £,

INBIEFANZEETHY, SQL 7 =Y DIEZ DT T, o7 4 — LV FREBEM A GO T TEET,

2.4.1 PREDICT

PREDICT B L., F8ESNTZET L (LIER- T, T0nAKR) 23445178y b BATICE AL T, -7/\w§lJ
OTRUE (BFET L O%A) 13RS FATREED @BWME (T T VORE) KT ZENTEET, FATITIEAT
Bl (A mHY ., T MEIZDOATFINLH T (T00) #iRLET, 1By NI, z\%fﬂ%@zﬂb«ﬂ/ﬁu% Toft
BEOITORY T HZENTEET,

B
PREDICT BA#OHEIILL T LBV TY,

PREDICT(nodel - nane [ USE trai ned-nodel -name ] [ WITH feature-colum-clause ] )
il
LUFO3CTIE, £7 /v HousePriceModel OH DA% PREDICT 2SI EXEREA T L TWET,

SELECT *, PREDICT(HousePriceModel) FROM NewHouseData

SELECT * FROM NewHouseData WHERE PREDICT(HousePriceModel) > 500000

WITH 812 HL T, T _XTOTFT —Z o MIHESLDOTIEARL, Fb—=0 7 sy b T 58 EDEIZEES N
THFETEET, K51%0%. CREATEMODEL X THELNE/FE BRI 2LERHVET, RELTWSHE%
132eDa < TRETEXET, iz L. LTFTOXTIE 2 By ROH|F —ZIZ ST FRIDREI TSN ET,

SELECT PREDICT(HousePriceModel WITH ({4200, 5, 4},{3800, , 3)))

F7- WITHZ L T, =T VOMERRITTOT —F By b T B 57T —F 2o bDOFILET VDL D~ 7 548 5E
THIELTEET, LTFOUL, ETANSRIDOT —Z vy OIS 2~ 7L ET,

SELECT PREDICT(HousePriceModel WITH (TotSqft = house_area, num_beds = beds, num_baths = bathrooms) FROM
OtherHouseData
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HER
PREDICT BA%DEEMNIZL, “InterSystems SQL U7 7L A" ZH LTSN,

2.4.2 PROBABILITY

SHEET VDA PROBABILITY B3 a L T, F8E LT~ VUUEN RIS =T~ THOMEREITZ LITIR
TZENTEET, JL 280, EDMED TR OFE ;) 7250 A 5Tl CEFET,

BX
PROBABILITY B ORESCELL FDEBY T,

PROBABILITY(nodel - nane [ USE trai ned- nodel -nane ] FOR | abel -value [ WITH feature-colum-clause ] )

i
PLFDOCTIE, £7 /v Iris_mdoel B ORI PROBABILITY 28 FX F B CEHAL TOET,

SELECT *, PROBABILITY(Iris_Model FOR "iris-setosa") FROM Iris_Flower_Set

SELECT * FROM Iris_Flower_Set WHERE PROBABILITY(Iris_Model FOR "iris-setosa®) < 0.3

PAFOC T, =50 Emai IFi lter OEHOEI% PROBABILITY 2 AL CWEd, 2T, 7 —UT7 1l 0 £7-
1T 1 ZME— D AT A T HSEET LV THH-O, BEEAYZ: FOR B 1 2L T, FOR fizAME CXE7,

SELECT * EmailData WHERE PROBABILITY(EmailFilter) > 0.7

BT
PROBABILITY BI¥O ML, “InterSystems SQL V7 7L 27 ZBHALTEEN,

2.5 )= ARIL—

ZDOTF—7 AL —"TIL, IntegratedML N7 7V /r—aBU CEIROF IR T DT o288k )70k
LERLUET, 22— % 0 SQL 72V L, BH DT —# %o TIRAEEAO THRIET VAR LET,

EFR AT LAOFEEE L, BEOBEAPBLENHIML QDI EEEEL TCWET, BEVAT LETHEI§ 55, EE N
AIRIICH - LIEE| fﬁé/\é‘b%bﬁ’biﬁ/\ﬂ)x (2RI LV E R R EE N EREN TOVER A, LWV
Va—a IS KGR EEITORNS, BHENST —X T T IVAMIR L, HARLIZBED T a7 7 /L T\ % R

ONFBHET N RHIZB R T HHENEE SN ET, T —#1X InterSystems IRIS® T —H_— 2+ 7T 73— AT
KRS TND T 7 FUANT IntegratedML 2 T 4L, FENCED T 4+ —< v NEERT Ty M7 4 — LG50
SOF —2OBENEZVLELTAMOVa—aJ0h, TR TEXAZ LA HS>TWET,

T3NSR

IntegratedML Zf 92812, 7T IVANIT —# &ML, T —F 057V —0 T N —=0 ZIEHTEB2 8%
HERBLET, DT NI, BT —F 2 EROT =T ADLHE—DE 2—IZ AIVET, ZOHITIE, Ea—IC
Hospital .PatientDataView &V )HARIN T DIV TWET,

BROARGT(X

T FUANT, BEE DAL T IntegratedML 2 FHTAHZEEBINLET, BT VDN —=0 VICSEIFR T 04 H
PR CELZEITN 2 TNET A, A =R LN TIN5, B IO U R RBEE O A 52212l
FL7-,
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JA—DRIL—

EFILOER
T AR, DO 2 —|ZE LD BNTEOT, 7FUANI BB B RE T — =0 7 T 5T IV EREAERK
L%, PatientReadmission Y\ \HZDEFEIL, IsReadmitted Z FHIT57~LFEL CTHELET,

CREATE MODEL PatientReadmission PREDICTING (IsReadmitted) FROM Hospital .PatientDataView

ETILON—ZY
I, T FIVANTET V2 —=0 7 L E T,

TRAIN MODEL PatientReadmission

== T DDA ARG ARSI/ RT A= B 5 E T DB IHVEE A,

T IILDREE

T FUANL, #fHLT1=7 AT —X¥ v (Hospital .PatientDataViewTesting) Z{f L CET /L EZMFEL, /<
T A=< AT HAN 7 BFFL T, ENOD AN 7 Z R L £ 7,

VALIDATE MODEL PatientReadmission FROM Hospital.PatientDataViewTesting
SELECT * FROM INFORMATION_SCHEMA.ML_VALIDATION_METRICS

ETIVEFALETA

ETFNER —= U THREELTZO T, IRICT FIANIET A EREHL T, ACAR —< 2R OSES 2T — 4y
MZEESW TP RIZITVET, Z0 L EBICABE LB O A & Te7 —4 2> Hospital .NewPatientDataView
WCETAERTL, FABEDOATREMEDH 5 BB NNDNEIN TR LET,

SELECT ID FROM Hospital .NewPatientDataView WHERE PREDICT(PatientReadmission) = 1

E3))
FLHDE TFIANMILLT®D SQL 72VE ASIL T, RINLT =25/ T WCE#HLELE,

CREATE MODEL PatientReadmission PREDICTING (IsReadmitted) FROM Hospital .PatientDataView
TRAIN MODEL PatientReadmission

VALIDATE MODEL PatientReadmission FROM Hospital.PatientDataViewTesting

SELECT * FROM INFORMATION_SCHEMA.ML_VALIDATION_METRICS

SELECT ID FROM Hospital .NewPatientDataView WHERE PREDICT(PatientReadmission) = 1
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JO0/\ 45

T A F 1, IntegratedML OIEIF AL Z T 2—ANTT VB A TELB NI 8 71 — 20— ¢4, hb—=1
TVAFER T 270X RN D203, HO T oA X #fRET D ML #EEEIRLET,

USING €z AL T, 2SO 7T a A Z T EH OBINDNRNTGA—=E 5T Z LN TEET, ML, "FL—=2 7 3
FA—ZDEN (USING i) 22 TLIZE,

3.1 AutoML

AutoML 1ZA v HZ — 2T DANBAZEUT- B 8k 538 o 27 A C . InterSystems [RIS® (2N A E L TUVVET, Integrat—
edML, AutoML (X, E7 VA TURIZ N — =07 U CTEMRRE A2 AR L ET, £72, AutoML ITEARRZ: B IR S FEL
B (NLP) 2§ 2 CWDT2D 7 a3 F I EE LS TR N T S AN & T I 2 M 38 5 7 S I

FIATPZENTEET,

%AutoML X IntegratedML O AT ADREED ML # 55T, AutoML 27 a3/ Z LU TR L TWVET,

31.1 =245 185 A—4 — AutoML

USING HizfE LT, ==t 7 e T A—= AT 2N TEET, FIZIE, LT DIINCT HIEN TEET,

TRAIN MODEL my-model USING {"'seed": 3}

AutoML T, L FONRTA—=FH N —=0 7 J DTS LN TEE T,

IntegratedML D{#FH 13
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fo—=2 T - INSA—4

seed

verbosity

TrainMode

MaxTime

MinimumDesiredScore

gal:l

BH

MO —RZEMET BN —K, EHON —=2 T EITTD
BIEMEERTIE-OI2. O—KRELTEEDEREFHTRETE=ET,
BEE Tld. seed & “None” IZEREShET,

P —ZU T ETHNOFMELREELES . COE NI
ML_TRAINING_RUNS E2—THFRTEE T, verbosity IZIZLUTOL
THODA T aVEHR/ETEET,

0 — s/MEfITHALEL,

1—HREEOHAN,

2—FRTOHEA, verbosity DEEEDNHRETT .

DEETILTOETILERDAN) VI EIRELET , TrainMode [ZIE LA
TOWThHhDA T avEEETEET,

“TIME” —ETILOZFEIRT, KYEWL—VJBREEELET.

“BALANCE” — ETILDEIRT. ETI/ILDARAT ERL—ZV T B
EDLEENEFELLIHIEIMNZE>TRETILELRLET,

“SCORE” — ETILDEIRT, FL—=VFJ DETEHREZEELEE
Ao TrainMode DEEEDHRETY ,

NEDEEE—FDHMIL. "AutoML ) 77U R S BLTEALY,

Fo—=U 5 DETERIAT B1-0H12E|Y B THEREIE (9). ChiTso
TRTLEL—=V RN HIRIN S0 (T TIEHYE R A, HIZ X,
MaxTime % 3,000 HZFRELTWT. HAETILDLL—=2F %22 5
BoTOWNIERDETILEN —=2F TEET, BEE TIX. MaxTime (&
14400 FITERESNTLVET,

FEIR ZO/NSA—AIE. TrainMode & “TIME” IZERELTWRES
IZOHERTEET,

BIRLIZM—=20 T - E—FICBEREL. S EETIIVOEIRTHAT 5%
INRTT,0 ~ 1 DEFETEEDEEZRETEET ., BETIE.
MinimumDesiredScore IZ 0 [ZSERESNTLET,

EIR ZO/85A—AIE, TrainMode & “TIME” [ZERELTLSEBE
ICOAHBEATEET,
F—=F LA ATy I RIRETIVERIITUA L-TAL
AR EEFETILOAATH MinimumDesiredScore ##8 % %
1HE . AutoML TIE=a2—FJ)L-RybT—0-FET LA —=V
JEINFRA PEETIVICERT S2EEETILOFHM
[X. “AutoML Y7L R” ZSBBL TS,

14
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AutoML

312 BHETI =TV
AutoML TIE, FHE T V=TV 7% L CREAF O RHEAZE R L T LWRHEEER L . REZRRHEEHIBRL £
T, THBDAT YL ST == VO E LT p—~ AW ELE T,

FIEZAT DABICEY, TN TR E ELLF I C&ET

FASERHIRUC LD TR PERRS AL, IEMEMES A L E

T IV NEFEED One-hot = a—F 42

REERILT — 5y b KA/ Null fED AT

WENZISUT, KR/ B/ H /AR BT 28 LN EAERL L . RSB 27 —#0 b A8 e A AL E 7,

313 ETILMDEIR

[FFTT AR Y THLEHW SN 256 AutoML 1 Z[ENGFET VAR TA7-0DHE—~T A2 E AL £,
SFET LOEA . AutoML [TLL FORIR T ot 2% AL T, &b EfleT T AR ELET,

T =2 ey MR RETEDLL G AutoML L7 —#& X 7 o7 ([EfF) LT, BT VER T 2% =gkl
FT, BT NVOBRRIL, 5IESkETRRT — By bR —=0 2SN ET,

2. WA T YT AN 7 RAE T A0 AutoML 137 —# By M IS FHEORIERH 50890, £21%
I DI TANGDINE I TR LET,

3. AutoML IZEL TN aRZEZREE A ERL T, T —X By MEO N —=2 7 DT D Fd/ 2 ATV 2« AN >
TR OTT VEEIRLET,

—_

EIR ZOFETIERRT e AOFEEMIIL, "AutoML V7 7L R 5L TSN,

3.1.4 BEEN D8

AutoML (2B T AT FVINI2N =8 RHELT A2 A=/ TlE AutoML 70N A X AT CTERNIERNHIET,
TRAIN MODEL SO FELTHIZIE A § 5 %172 =7 —(21%, xgboost.core .XGBoostError 72X D7 X ARG £
NADZERDHVET, TNHDTT— Ay B— VI IRRSIVTCWDMEA N —VE A AN— /LT 52T, ZOREE
BEIETEAAREMELRHVET,

AutoML ai Python Z{# I L THESN TV ET A3, AutoML Python /3247 — L Embedded Python /3w/4r— LD 5y
BEAREYNC 2D ENBHET, TOME, AutoML 2 IELLKEMET BT M B2 S r — D RN OB 2N
&)Diﬁ‘o Z DY E%@ﬁ“@‘é 1. InterSystems IRIS A+ A% A C Python @ sys.path (Z <path to instance>/lib/automl
ZIBINMUET, FO7=0H120%, %SYS.Python.Shell() T Python ¥=/V&BRE, LA FOa~ ReE AN LET,

import sys
sys.path._append(*'<path to instance>\\lib\\automl')

3.1.5 iR

AutoML OAFHADEEMIL, “AutoML V7 7L R B TEEW,

IntegratedML D{#FH 15
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3.2 H20

%H20 Z ML L TRRIETAILE T, H20 27 A X LU THRE TEET,
PROVIDER 23 H20 #5951 LW ML Bk A ERk 45288 TEE T,

321 =24 15 4—5 — H20
USING HizfE LT, == T e RIGRA—=Z T 2N TEET, B2, LRI THIENTEET,
TRAIN MODEL my-model USING {"'seed": 3}

FAEINAANBLOZINED TG A—Z DR T IEIZHOWTIE, H20 ORF 2 AV MEZRLTLEEN, RAR T
A—BEIRETHE, N —=2 T — 33 A LU ET,

H20 7a A Z %L CET VAR —= 79584 max_models /ST A—ZIREET 5 ICRESNET,

322 ETILDER

String | Integer %, F7-1% Binary L U CTHFESND T~ VHIT ., 55T T WD ET, oI+~ C, [BlIFE
T IR0 ET, Integer TLDF % H20 IZE->THEIFET VEL TR —=0 7 ERBEEIT, F—LEOT
"model_type'":""regression" % USING EilZiBIMNTHLERHVET, BlZIZLL FOIHZLET,

TRAIN MODEL h2o-model USING {''model_type'": "regression"}

323 hL—=24 05 H

H20 2L CEF A E R —=2 L7=#% . INFORMATION_SCHEMA.ML,_TRAINING_RUNS B 2—® LOG %%~
TUTCTEET,

3.2.4 BRI R &8
H20 7oA XL T —=0 7T 58 LT OET — At — U NFEIRINDZENHDET,

LogMessage: %ML Provider "%ML.H20.Provider® is not available on this instance
> ERROR #5002: ObjectScript error: <READ>%GetResponse+4~%Net.Remote.Object.1

ZOYE LNV EFATU CCOMBA R 52N TEET,

1. BEHR—2ZVIIaTALET,

AT LEE]-[#ER]—[#E#k1E] > [External Language Servers] (ZBEIL £7,
%IntegratedML Server LUV NOA DT — " Z@IRL £,

UM BI%] 71— L RICUA F & BINL£9,

Ll

-Djava.net.preferlPv6Addresses=true -Djava.net.preferlPv4Addresses=false

USING FizfE L T H20 7a AL Z—R RTA—=F 5 ELThH, A iER N — =2 7 I TIIRFES L
FH A, I H20 OBEED N —=0 7 REICIE. b IR ESNT- max_models /3T A= N &, B
IEE—RBRNITEINDT2HTT, H20 DORF 2 A MIHFEH SV TND LI, H20 OARLT — AT 47 ~ET
JLe T DY LD FEMIIE M’ 7T,
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http://docs.h2o.ai/h2o/latest-stable/h2o-docs/automl.html#optional-miscellaneous-parameters
http://docs.h2o.ai/h2o/latest-stable/h2o-docs/data-science/gbm-faq/reproducibility.html

DataRobot

3.2.5 EEHITER

H20 OFEMIL, H20 DORF 2 AV MEERLTIEE N,

3.3 DataRobot

i DataRobot @ AutoML #HE%# 9" 5121%. DataRobot S E Y RABREFEA TWAMLENHDET,
DataRobot D27 F A7 > MZ IntegratedML 24 L | InterSystems IRIS® IZARFESNTCWAET —ZZF AL TET /L%
ro—=2 7 C&EET,

DataRobot # kA BEE D ML ks L CGEIR 952 L T, DataRobot 27 0N \A X LU THRETEET,

SET ML CONFIGURATION datarobot_configuration

datarobot_configuration X ML #i% M4 RiiC. PROVIDER (% DataRobot Zf&§L T\ E,

331 hL—=2% 185 A—4 — DataRobot

USING Eizfi AL C, No—=u e RFA—H BT ZENTEET, BIZILLL TOININLET,
TRAIN MODEL my-model USING {"'seed": 3}
IntegratedML & DataRobot APl Zf L C HTTP ZRZ(ERk L., €TV 7 ZMtaL £7, THESNDANBLIOZ

NHD T A—Z DAL FTIEIZDOUVVTIE, DataRobot DRF 2 A MBI TLEEWN, R/ STGA—ZEFEETHE.
"o —= T — N ELET,

DataRobot 7'BNAZX ZFEHL TET VAN —=27 3555 quickrun /X7 2A—2IBEE T true [T ESNE
R

3.4 PMML

IntegratedML (& PMML 22> v 22—, L TO PMML ZY 7R —kLTEY, SQL Z# AL T PMML 5T VEEGITA
A—hBIOEITTEET,

3.4.1 IntegratedML TO PMML ET LD EEDLHHEH

fDT A L[FEFRIC, CREATE MODEL &AL T, FELT VA FBET VERERELET, ZOTT L
EFRITIL, PMML E7 MCEFNLH DO LRILFHHET VPG ENTODREDRDHYET,

TRAIN MODEL XX O#EIF 5720 Ed, TRAIN MODEL 37 —4#% “h—=7" $5OYIZ, PMML £7 /L
AL R—RLET, PMML EF /LT, 0T OIFERE G N — = TSN E T LD T 8T 4 )32
IRENDTD N ==V ZIEARETY, ZOET ML, USING Bl ko TlRBIshET,

g T IVERETHRELIHEEIB LT ~ULFL, PMML &7 /L OB LT~ L8 e—81 5
WBENHYET,
CREATE MODEL 3¢ TRAIN MODEL XXOEH 5128 FROM SN MLE TN, FRESN-T —Z1%
—UfFE S ET A,
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http://docs.h2o.ai/h2o/latest-stable/h2o-docs/automl.html
https://datarobot-public-api-client.readthedocs-hosted.com/en/v2.28.0/autodoc/api_reference.html

wisAve

“P—=7&07=" PMML €5 V&2# L= FHE., IntegratedML OF DD —=2 7 XN7=ET /L EEIFEIC
FEBEL $7°, PREDICT BH#%i%. PMML EFL— T D52 G el DT — 4 THHHTHZENMTEET,

342 PMML ETILDAVR—bA %

PMML &7 V&M 3 5I21%, FFRI1IZ %WPMML 2 ML #&5kE LTk E 9 %2>, PROVIDER 7 PMML Zf53 3l/0> ML #%
RETRIRT LML ERHDET,

PMML &7 /LiZ, USING Hizfli L TIRECTEET, LFTOWTNNO T A—F IR TEET,

D52412k%
"class_name" /"TA—ZZfE L T, PMML 7 VDI TALHFRETEET, BlaLl FIRLET,

USING {"class_name" : "IntegratedML.pmml.PMMLModel"}

TALIR)RRIZ&D
"file_name" /ST A—ZZMEHL T, PMML EF /L ~DF AL IR« S2ZFEETEET, Bl L FTIoRLET,

USING {"file_name"™ : "C:\temp\mydir\pmml_model .xml"}

3.4.3

PLFOFITIE, USING HiZ#EL T PMML EFAEHEETAHEHDAY R E2 R L TWVET,

ML #HTH PMML ETILDIETE

LT O—EDOILTIEL, 77 ANEIZ L > TEEMMKD PMML E5F LA F5ET 5 PMML 82 ERE L . £ D% TRAIN
MODEL X CEF LEALR—RET,

CREATE ML CONFIGURATION pmml_configuration PROVIDER PMML USING {"file_name"
""C:\PMML\pmml_house_model .xmI""}

SET ML CONFIGURATION pmml_configuration

CREATE MODEL HousePriceModel PREDICTING (Price) WITH (TotSqgft numeric, num_beds integer, num_baths
numeric)

TRAIN MODEL HousePriceModel FROM HouseData

SELECT * FROM NewHouseData WHERE PREDICT(HousePriceModel) > 500000

TRAIN MODEL X T® PMML ETILDIEE
LT O—EOITTIL, F5ESIV- WPMML BERk A L. TRAIN MODEL LT/ 24125~ T PMML EF VAR E
L‘ij—o

SET ML CONFIGURATION %PMML

CREATE MODEL HousePriceModel PREDICTING (Price) WITH (TotSqft numeric, num_beds integer, num_baths
numeric)

TRAIN MODEL HousePriceModel FROM HouseData USING {class_name" : "IntegratedML.pmml_.PMMLHouseModel"}
SELECT * FROM NewHouseData WHERE PREDICT(HousePriceModel) > 500000

344 ZDDINTA—4

PMML 77 A /1 Jﬁ%&@%%“/miaimzu%é.\ IntegratedML TiX, BEETTZ 7 A/VNORAIDOET LMEHSVE
T, 77 ANVHNDBIDETT IV EH AL, USING i T model_name /ST A—Z&HHL £,

TRAIN MODEL my_pmml_model FROM data USING {*class_name" : my_pmml_file, "model_name™ : "model_2_name"}
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ML f& R

ML /%I, IntegratedML 23T VDR —=0 FIM T AR EDEEN T, AR TITELL T, MN—=0 0% FE
1T+ oA S ELET, 7oA 125> TiE, URL =2 APl h—2 L A Sl | oL B A i S i il ©
FBELET,

A2 A= VBRI Z BAUtOML 23 AT LDBEED ML AL E L TERESNAT=D . ML #ERIZFHEE %N 2 9712 IntegratedML
EEACEET,

4.1 ML #BRDYERL

AV AN NVEED VAT LOBEED ML A A TEE T, TT LD —=0 T D72DIZH LU ML %2 1ER%
THIELTEET,

411 YRATLEBER—2)LEFERAL ML B OER

ML ¥ A AR T D113, IROFINEZ FATUET,
1. FHAR—ZVIRZALET,
2. [RTLEE]-[#EM]—[Machine Learning Configurations] | 8L £9°,
3. [FRBROER] #RINL T, 74— ARICLLFOEE ALET,
(& 81] — ML ko4 i,
[(TENAF] — ML HERAHef 3 b 78 7 a4,
[DataRobot] Z#IRL 72355 LL T OBMT7 4 — A RIEEZ AT T 0ERHVET,
- [URL] — DataRobot =>R7RA>~® URL,
- [API Token] — DataRobot 777~ APl h—2,

[ERBA] — A 7> ar . ML AR DE T3 A,

[Using Clause] — 47> a2, ML # Rk DBEEE D USING Hi, 36X, "FL—=0 7 < oRT 2—2 DB (USING
) S RLTIEEN,

[FREE] — 2O ML #REOFTA &,
4. MRE] 28RL T, ZOH LW ML #ERERFELET,
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ZOFLU ML #pl a2 A7 LDOBEEEL TRRE T 2I2E, T AT AOREED ML HRLDORRE” 22 L TTZ3W,

41.2 SQL #HFALT=- ML BERLDERL

CREATE ML CONFIGURATION == RaF L THLVVER 2 ERR TXF9,

BX
CREATE ML CONFIGURATION O IILL FDERBN T,

CREATE ML CONFIGURATION ni -confi guration-nane PROVIDER provi der-name [ %DESCRIPTION description-string
1 [ USING j son-object-string ] provider-connection-settings

1
LA F o ¢lt. CREATE ML CONFIGURATION IZEBITASES RO HEEZRLUET,
REBEHMITEX

LLFOav Rk, H20 78 &2 %6 3% ML Mk H20ConFig Z1ERL £37, H20 28k 4 28, 7
TN Z EGERR EIIARE T,

CREATE ML CONFIGURATION H20Config PROVIDER H20

USING [Z&BL—=2 4 - IS A—52DEIR

PLFOa<2Rid, H20 7 a g # 2L, BEED USING HiztsiE 9% ML k% H20ConFig Z1ERLL £
K

CREATE ML CONFIGURATION H20Config PROVIDER H20 USING {"nfolds": 4}
R
ZOHFH L ML # ik E T AT LAOBEEEL TRET DI, "V AT LDOBEED ML #E R OF%E” #5 R TLIEE,
CREATE ML CONFIGURATION == RDOFEMIL, “InterSystems SQL V7 7L A" ZHBHRL TLIEEW,

42 ML #BRL DR E

IntegratedML T, 3 <IZEHTELHEREL T, LTFTHRHESNLTWET,
%AuUtoML
%H20
%PMML
AL AN—=VIRFIZIE, %AUtOML 233 AT ADOREED ML AR E L TRRESIVET, MEAKIZHHFEZ N2 7712 IntegratedML

2% i C&F 9, TRAIN MODEL CIZfE AT 550 ML #kEFE E LWL L FOWT o HFiETHRE T
=FT,

SQL — fEEENI=7nt 2D ML kAR ETEET
SAT NP~ = VAT AOBEED ML HR AT CEET

INFORMATION_SCHEMA.ML,_TRAINING RUNS ¥ 2—|Z7VZFEITL T, hb—=U 7 T8 O ML A3 H
SN EREFRTEET,
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421 SQL #ERAL- lEESNF-TOEAD ML IR D HRTE

SET ML CONFIGURATION X&fEAL T, €7 vt AD ML #lEfE TEET,

B
SET ML CONFIGURATION O IILL FDEBY T,

SET ML CONFIGURATION mi - confi gurati on-nanme

FHAER
SET ML CONFIGURATION SCOZEMIL, “InterSystems SQL V7 7L A" &L TLIZE Y,

422 AT LEBR—FIEFERALEVATLOBEED ML #BRD%TE

VAT NEBLIR—4 L0 [Machine Learning Configurations] ~X—3"C, A7 LAOBEED ML #kZ R E TEE T,
VAT LOBEED ML MR AR E T HI21E, IROFINEEZ FATLET,

1. BFEHR—2ZVIIa7ALET,

2. [RTLEE]-[#EM]—[Machine Learning Configurations] | EIL £7°,

3. [System Default ML Configuration] DA T, fEE D ML #EkAEINL£7,

R ZOGIETYVAT LOBED ML AR EL Th, LW m v AT 5ETHMNIT R EE A,

43ML B DERE

ML # A E BT 572012, LT O#REEEITTEET,
ML R DS FE
ML # kD HIER

INFORMATION_SCHEMA.ML_TRAINING RUNS ¥ 2—|Z7 V% FEITL T, hb—=0 7 EITITE O ML #R% A3 H
SN ERERTEET,

43TMLEBRODZEE
BEAED ML RSk D7 a5 4 5B X FE9,

4311 VAT LEBR—AL#FERALE ML BROE R

ML #lA 28 89 2I01%, IO FIEEFATLET,

1. FEHAR—ZVIRTZ A LET,

[ AT LEE]—[# ] —[Machine Learning Configurations] |2 &L £4,
VARSI ML BERC DA AR L C R OEZ L £,

MRFE] 28N T, ZOEHE L ML RERIELET,

Ll
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4312 SQL#EAL- ML BRDEE
ALTER ML CONFIGURATION SCZff L CHE AL T CEEd,

1378
ALTER ML CONFIGURATION L XL F D EF0 T,

ALTER ML CONFIGURATION m -configuration-name alter-options

alter-options (FLAFD 1 DLL RIZARVET,
PROVIDER provi der - nanme
%DESCRIPTION description-string
USING j son-object-string
provi der - connecti on-settings

SHRER
ALTER ML CONFIGURATION =zt RDOZEHNIE, “InterSystems SQL V7 7L 2" 2SR TIZE N,

4.3.2 ML #3R D HIFR

ML fkzHIBR TE £,

4321 Y AT LEBR—3)VEFERALE ML B DI

ML #ERRZHIBR T 21203, IRDOFNEZEITLET,

. FEHAR—21icas/ A LET,

2. [RTLEE]-[#E]—[Machine Learning Configurations] | EIL £7°,
3. HIBRT 2 ML 1T o C, [HIBR] 23 RL £9,

43.2.2 SQL #{ERALT- ML 8RO HIRK
DROP ML CONFIGURATION & AL CTHE A HIBR CEET,

X
DROP ML CONFIGURATION L S F D L0 T,

DROP ML CONFIGURATION ni -confi guration-nane

B3
DROP ML CONFIGURATION =~ RO, “InterSystems SQL V7 7L 2" B ML TZEN,
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—t N - .
ETILOATFIR
T INDATF U AL, BT NADOER, BH, BIOHIBRCHEREINET,

51 ETILDRT

IntegratedML 23h—=0 FFI3MRFEE ST THRE, 207 atv AT “F—=0 78T Fa0d “MEESEIT” L
IEnET,

IntegratedML Tld, €T /L, N —=0 7 ENT-ET /L, N —=0 7 EAT . BLOWGEFEITICETAERERIVE
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