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def to_sqgl _iris(cursor, dataFrame, tableNane, schemaNane='SQ.User', drop_tabl e=Fal se

):

Dynamically insert datafrane into an IRIS table via SQ. by "excutenany"

| nput s:
cursor: Pyt hon JDBC or PyODBC cursor froma valid and establised DB
connection
dat aFr ane: Pandas dat af rane
t abl enane: IRIS SQ. table to be created, inserted or apended
schemaNane: | RIS schemaNanme, default to "SQUser"
drop_table: |If the table already exsits, drop it and re-
create it if True; othrew se keep it and appen
Cut put :
True is successful; False if there is any exception
if drop_table:
try:

curs. execut e("DROP TABLE %s. %" 9% schemaNane, tabl eNane))
except Exception:
pass

try:
dat aFrane. col ums = dat aFrane. col uims. str.replace("[() -]1", "_")
curs. execute(pd.io.sqgl.get_schema(dat aFrane, tabl eNane))
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except Exception:
pass

curs. fast_executemany = True

cols =", " join([str(i) for i in dataFrane.colums.tolist()])

wildec ="".join('?, ' * len(dataFrane.colums))

wildec =" (' + wldc[:-2] + ")’

sql = "INSERT INTO" + tableNanme + " ( " + cols.replace('-', '_') + " ) VALUE
S" + wildc

#print(sql)

curs. executenany(sqgl, list(dataFrane.itertupl es(index=Fal se, name=None)) )

return True

#

PythonJDBCO O OO OOODODO

i mport nunpy as np
i nport pandas as pd

from skl earn.inpute inmport Sinplelnmuter

import matplotlib. pyplot as plt

from skl earn. linear_nodel inport LogisticRegression

from skl earn. nodel _sel ection inport train_test _split

fromsklearn.metrics inport classification report, roc_auc_score, roc_curve
i mport seaborn as sns

sns. set (styl e="whitegrid")

i mport | aydebeapi

url = "jdbc: IR S://irisimsvr:51773/ USER'
driver = 'comintersystens.jdbc.| Rl SDriver'
user = "SUPERUSER"

password = "SYS"

jarfile = "./intersystens-jdbc-3.1.0.jar"
conn = jaydebeapi.connect(driver, url, [user, password], jarfile)
curs = conn. cursor()

goobobobbboooooobooo

ggooboobobdoooooobbooooooobboooooobo -gbbbboooobobuooooooobo
ooooboooboobObpbataSO 00D 0O0OD0OO0ODOODDODOODOODOODOO

data = dataS

data = pd. get _dummi es(dat a)

dat a. AGE_ABOVEG5 = dat a. AGE_ABOVEG5. ast ype(i nt)
data.l CU = data. | CU. astype(int)

data_new = data

data_new
AG| GE OT| CA| CA|CA|CR|CR|CR|.. |HE| RE| TE | OX] ICUl WI | WI | WI | WI | WI
EA INDEHTN HER|LCIULCIULCIUEATIEATIEATI ART [SPI IMPE|YGE NDOINDONDOINDOINDO
BOVR MM MM (MM ININ_|NIN_[NIN_| RA RAT RAT NS W0 W2 W4 W6 WA
E65 EDI [IN X MEDMEAMIN TE_ [ORYUREJATU 2 4 16 12 BOV
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AN IAN [N DIFFRA DIF [RATI E12
RE [TE_ FR [ON_
L EHFF L ppIFr
RE
1 |o.o0|o00|10]03]03[03]-0.8 -0.8 -0 .. -10 10
3035[3035[303501079107/9107 oooo ooo ooo 000
O pb b B B B
1 |1 |oofo.o0[10]03[03|0.3]-0.8 -0.8-09-.. 4% 4% 1.0
3035[3035[3035001079107/9107 0000j0000j0000000
O p b B B B b b b b
2 |1 [oo]oo[10[01]01]01]-08 -0.8-08 .. [-0.8-0.7-0.7-08
8367|8367/33675836/6836/6836 1780[1914{7132|8698
85 B B b b B b F I P
3 |1 |oo]oo|10]03]03[0.3]-08 -08-08..]-08 -07-1.0 -1.0
3035[3035[3035091079107/9107 1780[1914/000000000
O pb b B B B b F b b
4 |1 [oo0]o0.0]10[03]03]03]-09 -09-09..1]-0200]-02-08 1
P653P653P653P639P639P639 3046/06771228[1443
h b b B B B b kW b B
1.0] 00| 1.0( 0.3 0.3] 0.3[-0.9 -0.8/ -0.8 ... |-1.0 -1.0[ -1.0] -1.0
1920 3035[3035[303501079107/9107 0000j0000j0000P000
O p b B B B 0 B 0 B
1.0[00[10[02]0.2]02[-09 -0.9-09 .. [-1.0 -1.0 -1.0 -1.9
1921 148904489)4489348913489[3489 0000j0000j0000P000
8 B B b b b 0 0
1.0| 0.0] 1.0 0.3[ 0.3] 0.3[ -0.9 -0.8] -0.8] ... |-1.0] -1.0 -1.0] -1.0
1922 3035[3035[3035001079107/9107 0000j0000j0000P000
O pb b B B B 0 0
1.0[0.0[120(0.3|03[0.3]|-08 -0 -09 .. 40L10-10L10
1923 3035[3035[303501079107/9107 0000j0000j0000000
O pb b B B B b b b b
1.0] 00| 1.0( 0.3 0.3] 0.3[-0.9 -0.9 -0.9 ... |-0.7 -0.6] -0.5] -0.8 1
1924 061200612/0612k479044794479 6386[12905133[3505
b b b B B B s B [ P

1925 rows x 62 columns

ooooboooboossibooboboooboooowiINDOWO O Oobooboo40bobbobooobon

gggn

RISOUODOO0O0OO0DOOOOOO00

O0O0Otosqliis ODOOODOOOOIRISOOOOOCovidPPPE20 OO OOOODOODOOO

iris_schema = 'SQ.User'
iris_table ="' Covi dPPP62'
to_sql __iris(curs, data_new,

df 2 = pd.read_sql ("SELECT COUNT(*) from %s. %"

di spl ay(df 2)

iris_table,

iris_schemmn, drop_table=True)

% iris_schenmm,

iris_table), conn)
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Aggregatel
1925

oooobooobooboboboboooboobooboboboobooobobobobobobicvcooboobo
g

dataTable = iris_table
dat aTabl eVi ewlrain = dataTable + ' Trai nl'
dat aTabl ePredi ct = dataTable + 'Predict1’

dat aColumm = 'ICU
dat aCol umPredi ct = ' | CUPredi ct ed'
nodel Nane = "I CUPG621" #7???2?7? - 22222222272?2?2?2?2???7

gbooobooobooboboboboooboovoob0oboobOobobz2s0b0ooonooon
IntegratedMLO 00000000 ODO0OO0OODOOOOOOODOOOODOODOOOOODO

curs. execut e("CREATE VIEW % AS SELECT * FROM % WHERE | D& t; =1700" % (dat aTabl eVi ewT
rain, dataTable))

df 62 = pd.read_sql ("SELECT * from %" % dat aTabl eVi ewTr ai n,
di spl ay(df 62)
print (dat aTabl eVi ewTr ai n,

conn)

nodel Nane, dat aCol um)

Covi dPPP62Trai n1 |1 CUP621 | CU

IntegratedMLO D OO OO0 DAutoMLO D OO ODOODOODOODOO

curs. execut e(" CREATE MODEL % PREDI CTI NG (%s)
aTabl eVi ewTr ai n))

FROM 98" % (nodel Nanme, dat aCol um, dat

curs. execute("TRAIN MODEL % FROM %" % (nodel Nane, dat aTabl eVi ewTrai n))

df 3 = pd.read_sql ("SELECT * FROM | NFORVATI ON_SCHEMA. M__TRAI NED_MODELS", conn)
di spl ay(df 3)
TRAINEDMO | PROVIDER TRAINEDTIM | MODELTYPE | MODELINFO
MODELNAME [DELNAME ESTAMP
9 ICUP621 ICUP6212 AutoML 2020-07-22 19| classification | ModelType:Ra

128:16.174000

ndom Forest, P

ackage:sklearn,
Prob...

000000 IntegratedMLO O ModelTyped OO O OO ORandom Forrest0 OO0 OO0 OO00OODOOOOODOO
O000O0O0OClassification0 000000000000 O0ODOOOOODOODOOOOODOO OODODOObOOOOO
00d0o0000oo0o0ooDo0o0ooDooo0o0DooO000oooDO00oooO00ooOoDO0ooDooOoooDooOd
0000o0000ooooooooOooooooooon

O0:000IntergratedMLO 00 000O0O0OSQLOODO OOOODOOOOODOOOOODOOOODOOOO
goboobooboooMlOboooooboobooboobob oobomMLDOO0DOo0oboobDoonIMLO
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goboobooobooobooboobooboobooboboobooboboboboobooboboboboo
gooobooboboobooboboboboobooo

goooboooboobobboobooobooboobobooobooboobobDoobDoobOoobobbo
googoogooo

guooobbugoooog

gboogobogobivooubonooonbDOoO
gboooboogbzs000gpooobobbooboobo0obo0obobobo0obooOgnSELECT
PREDICTOD O ODOOOO
OO0000000OdataTablePredictD D0 0000000000 0DOOO0OdIG2000000000

dat aTabl eVi ewTest = " SQ.USER. DTT621"
curs. execut e("CREATE VIEW % AS SELECT * FROM % WHERE | D > 1700" % (dat aTabl eVi ewTes
t, dataTable))

curs. execut e("DROP TABLE %" % dat aTabl ePredi ct )
curs. execute("Create Table % (% VARCHAR(100), % VARCHAR(100))" % (dataTabl ePredi ct
, dataCol umPredi ct, dataCol umm))

curs. execute("INSERT | NTO % SELECT PREDI CT(%s) AS %, % FROM %" % (dat aTabl ePredi
ct, nodel Name, dat aCol umPredict, dataCol um, dataTabl eVi ewTest))

df 62 = pd.read_sql ("SELECT * from % ORDER BY | D' % dat aTabl ePredi ct, conn)
di spl ay(df 62)

gbooboobooboobooboobooobobooboob oooobooboobobbobg

TP = df 62[ (df62[' I CUPredicted' ] == '1') & (df62['1CU]=="1")].count()[' ICU ]
TN = df 62[ (df 62[' | CUPredicted' ] == '0') & (df62['I1CU]=="0")].count()["1CU']
FN = df62[(df62[' ICU] == '1') & (df62[' I CUPredicted ]=="0")].count()["ICU']
FP = df 62[ (df 62[' | CUPredicted ] == '1') & (df62[' ICU]=="0")].count()["ICU']

print(TP, FN, "\n', FP, TN)

precision = (TP)/ ( TP+FP)

recall = (TP)/ (TP+FN)

f1 = ((precision*recall)/(precision+trecall))*2
accuracy = (TP+TN) / (TP+TN+FP+FN)

print("Precision: ", precision, " Recall: ", recall, " F1: ", f1, " Accuracy: ", accu
racy)

34 20

8 163

Preci sion: 0.8095238095238095 Recall: 0.6296296296296297 F1: 0.7083333333333334

Accuracy: 0.8755555555555555

O00OIntegratedMLO 0000000000000 O0ODOODOOODODOOOOODOO

curs. execut e("VALI DATE MODEL % FROM %" % (nodel Nane, dat aTabl eVi ewTest) )

df 5 = pd. read_sql ("SELECT * FROM | NFORMATI ON_SCHEMA. M__VALI DATI ON_METRI CS", conn)

df 6 = df 5. pi vot (i ndex=" VALI DATI ON_RUN_NAME', col ums="' METRI C_NAME', val ues=' METRI C_VA
LUE' )
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di spl ay(df 6)

METRICNAME Accuracy F-Measure Precision Recall
VALIDATIONRUN _

NAME
ICUP62121 0.88 0.71 0.81 0.63

00010000 00LRODOCO000OO000DOO000ODOO0O0O0ODODO00ODODO0O0DODODORecall
057%0 0 0 0 63%0 Accuracyd 85%0 0 0 088U 000000 OOOOONO
ooodOOIntegratedMLO D O O0D0OOOOOOODOOOOODO

SMOTED OUODUOUOODDOOODOOOODDOODUOO IntegratedMLO DO OOOOODOO

goooooooicuoogbooooobosguoogoooooooboooooo oboobooboooooo
gosMoTED O OoooooooooooooboooomMLOODOoooooboooooobooooooboo

O Xtrainres' and 'ytrainresO 0000000100000 0LROODOCOOODOCOCOOODOOOOODOOOS
MOTED D ODOODOODOD

df _x_train = pd. DataFrame(X_ train_res)
df _y_train = pd. DataFrame(y_train_res)
df _y_train.colums=["'ICU ]

df _snmote = pd.concat ([df _x_train, df_y_ train], 1)
di spl ay(df _snote)

iris_schema = 'SQ.User'

iris_table = ' Covi dSnote'

to_sql _iris(curs, df_snote, iris_table, iris_schema, drop_table=True) # save it into
a new [RIS table of specified nane

df 2 = pd.read_sql ("SELECT COUNT(*) from %. %" %iris_schema, iris_table), conn)

di spl ay(df 2)

Aggregatel

2490

SMOTED OODOOOICU=1000000000000b000b00b0o0obob1voobog24900 000000

dataTable = iris_table
dat aTabl eVi ewlrai n = dataTable + ' Trai nSnot e’
dat aTabl ePredi ct = dataTable + 'Predict Snot e'

dataColum = 'ICU
dat aCol umPredi ct = ' | CUPredi ct edSnot e'
nodel Nane = "| CUSnhot el" #?7?7??27? - ?22?2?2?2?2?2?2?2?2?2??2???? end

curs. execut e("CREATE VIEW % AS SELECT * FROM %" % (dat aTabl eVi ewTrai n, dataTabl e))

df _snote = pd.read_sql ("SELECT * from %" % dat aTabl eVi ewTrai n, conn)
di spl ay(df _snot e)
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print (dat aTabl eVi ewTr ai n,

Covi dSnot eTr ai nSnote | CUSnot el | CU

nodel Nane, dat aCol um)

curs. execut e(" CREATE MODEL % PREDI CTI NG (%s)
aTabl eVi ewTr ai n))

curs. execute("TRAIN MODEL % FROM %" % (nodel Nane, dat aTabl eVi ewTrai n))

FROM %" % (nodel Nanme, dat aCol um, dat

df 3 = pd. read_sql ("SELECT * FROM | NFORMATI ON_SCHENMA. M__TRAI NED_MODELS", conn)
di spl ay(df 3)
TRAINEDMO | PROVIDER TRAINEDTIM | MODELTYPE | MODELINFO
MODELNAME |DELNAME ESTAMP
9 ICUP621 ICUP6212 AutoML 2020-07-22 19| classification | ModelType:Ra
128:16.174000 ndom Forest, P
ackage:sklearn,
Prob...
12 ICUSmotel ICUSmotel2 | AutoML 2020-07-22 20| classification | ModelType:Ra
£49:13.980000 hdom Forest, P
ackage:sklearn,
Prob...

gbobooboobzs0b0oobooboboooboooboobooosMOoTED DD OODOODOODOODOO
goo

df _x_test
df y test
df y test.

pd. Dat aFr ane( X3_t est)
pd. Dat aFrane(y3_t est)
columms=["' 1 CU ]

df _test_snote = pd.concat ([df_x_test,
di spl ay(df _test_snote)

df y test], 1)

iris_schema =
iris_table =

' SQLUser'
' Covi dTest Snot €'
to sql _iris(curs, df test snote, iris_table, iris_schenma, drop_table=True)
dat aTabl eVi ewTest = " SQ.USER. DTest Snot e225"
curs. execut e("CREATE VIEW % AS SELECT * FROM %" % (dat aTabl eVi ewTest,
curs. execute("Create Table % (% VARCHAR(100),
, dataCol umPredict, dataCol um))

curs. execute("INSERT | NTO % SELECT PREDI CT(%s) AS 9%,

iris_table))
% VARCHAR(100))" 9% (dat aTabl ePredi ct

% FROM %" % (dat aTabl ePr edi

ct, nodel Nanme, dataCol umPredict, dataCol um, dataTabl eVi ewTest))

df 62 = pd.read_sql ("SELECT * from % ORDER BY | D' % dat aTabl ePredi ct, conn)

di spl ay(df 62)

TP = df 62[ (df 62[' I CUPredi ctedSnote'] == '1') & (df62['ICU ]=="1")].count()['ICU]
TN = df 62[ (df 62[' | CUPredi ctedSnote'] == '0") & (df62['ICU]=="0")].count()["ICU']
FN = dfe2[(df62['ICU] == "1") & (df62[' 1 CUPredictedSnote']=="0")].count()["ICU"]
FP = df62[ (df 62[' | CUPredi ctedSnote'] == "1") & (df62['ICU]=="0")].count()["ICU"]
print(TP, FN, "\n', FP, TN
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precision = (TP)/ ( TP+FP)

recall = (TP)/ (TP+FN)

f1 = ((precision*recall)/(precisiontrecall))*2
accuracy = (TP+TN) / ( TP+TN+FP+FN)

print("Precision: ", precision, " Recall: ", recall, " F1: ", f1, " Accuracy: ", accu
racy)

45 15

9 156

Preci sion: 0.8333333333333334 Recall: 0.75 F1: 0.7894736842105262 Accuracy: O.
8933333333333333

curs. execut e(" VALI DATE MODEL % FROM %" % (nodel Nane, dataTabl eVi ewTest) ) #Covi d19
aTest 500, Covi d19aTrai n1000

df 5 = pd.read_sql ("SELECT * FROM | NFORVATI ON_SCHEMA. M__VALI DATI ON_METRI CS", conn)

df 6 = df 5. pi vot (i ndex=" VALI DATI ON_RUN NAME' , col ums="' METRI C_NAME', val ues=' METRI C_VA
LUE' )

di spl ay(df 6)

METRICNAME Accuracy F-Measure Precision Recall
VALIDATIONRUN _

NAME
ICUP62121 0.88 0.71 0.81 0.63
ICUSmotel122 0.89 0.79 0.83 0.75

0063%0000000000075%0RecallU0O0DOOOO0OAccuracy0F1I000D0CO0O0ODOCOO

gooooogognd
goooboobooobobooboobooboooboboobooboboboboobooboboobooboo
gobooboobooooboobooboobooobobooboobobbobooboobobobooboo
googooooboobgoooobooMLlbobooboobuoobobobooboobg
gooooomMLODooboooboboobooobooo

IntegratedMLO H20O0 OO OO OOODOO0O

IMLO AutoMLO DD OD0O 001000000000 0000000000b000b0ob0bo0obooboobooboo
g

curs. execute("SET M. CONFI GURATI ON %12C, ")

nodel Nane = ' | CUSnot eH20O

print (dat aTabl eVi ewTr ai n)

curs. execut e(" CREATE MODEL % PREDI CTI NG (%) FROM %" % (nodel Nane, dat aCol urm, dat
aTabl eVi ewTr ai n))

curs. execute("TRAIN MODEL % FROM %" % (nodel Nane, dat aTabl eVi ewTrai n))

df 3 = pd. read_sql ("SELECT * FROM | NFORVATI ON_SCHEMA. M__TRAI NED_MODELS", conn)
di spl ay(df 3)
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TRAINEDMO | PROVIDER TRAINEDTIM | MODELTYPE | MODELINFO
MODELNAME |DELNAME ESTAMP

12 ICUSmotel ICUSmotel2 | AutoML 2020-07-22 20| classification | ModelType:Ra
£49:13.980000 hdom Forest, P
ackage:sklearn,

Prob...
13 ICUPPP62 ICUPPP622 AutoML 2020-07-22 17| classification | ModelType:Ra
148:10.964000 hdom Forest, P
ackage:sklearn,

Prob...

14 ICUSmoteH20 H20 2020-07-22 21| classification | None

ICUSmoteH202 117:06.990000

H 22??7??7?7?77?27?7

curs. execut e(" VALI DATE MODEL % FROM %" % (nodel Nane, dataTabl eVi ewTest) ) #Covi d19
aTest 500, Covi d19aTrai n1000

df 5 = pd.read_sql ("SELECT * FROM | NFORVATI ON_SCHEMA. M__VALI DATI ON_METRI CS", conn)

df 6 = df 5. pi vot (i ndex=" VALI DATI ON_RUN NAME' , col ums="' METRI C_NAME', val ues=' METRI C_VA
LUE' )

di spl ay(df 6)

METRICNAME Accuracy F-Measure Precision Recall
VALIDATIONRUN _

NAME

ICUP62121 0.88 0.71 0.81 0.63
ICUSmotel122 0.89 0.79 0.83 0.75
ICUSmoteH2021 0.90 0.79 0.86 0.73
H20

AutoMLO OO RIOOOOO0ODOAccuracyDOO0O0OO0O0OORecallD 0 O00D0OOOOODOOOODDOOOODO
oOdO00OO0O0OcovdlolCUOOODOOOODODOOUOODOOOODDOOOOUODOODOOODODOOODOO
gbooobogodHzobOobooobooboooobooboobooboboobooono

00000 IntegratedMLO DataRobotD D O OO0 O OOOOOOOODOOOCOODOOO O DataRobotd APIO O O
gooobooobooboobooooboo

ooo:

O00000D0:00000Covid-19ICUO DO ODOOOOODOODOOOOODOIRIS IntegratedMLO OO OO
gooooooMLlOObOoOobOOooboobooboooboobooboboboboooboo booboo
O000O0OIntegratedMLO D00 O0DO0O0O0OODOOODOODOODOOODOODOODOODODOODOODO
goooboooboobobboboooboooboobooboon

OO0:IntegratedMLO DO O0O0ODOCOOMLODOOOODOOOODOOOODOOOODODOOOOO
goooboobooooboobooboooboboobooboobobboboobooboobo
gboooboooboobobobooboobooboooo

0000000000 O0O00DOCoOoUOO0ODCoOoOODoOg dodointegrated-demo-

templateD 0O 00000000 OOOOIntegratedMLO OO0 O0OOODOOOOODOODOOO ODODO
gobooboooboooobooboobooboobobobooboobobboboobooboobo
gboooboooboobobobooboobooboobobAatoMLOD O OO OO0ODOODbOODODO
gooooooogon

Page 9 of 10



MLO IntegratedML Covid-190 ICUD D 0000 O0OOOODO OO 20
Published on InterSystems Developer Community (https://community.intersystems.com)

goooboooboobgob:
oO0o000O0ob0o0ooOO0b0obO0o0oDOobOoooO0bOobOOOoDOobOoOoO ObCovid-19ICUOOODOO
O000bO0bO0oO0obOOobouoboooOobooOoOdiIntegratedMLO OO ODOOOCODODOODOODO
oooobooobooboobobooboobooboboboboooboobooboosMoTELO OO
gooobooobooboboobooboobobooboobuobobobooobOon
0o00O0MLOOODOOOAuoOMLO OO H200000000000000D000O0OO DataRobotd 00O
0000000000000 000000000000 IntegratedMLOSQLOOODODOODOOODODOO
0000000 00oooOooDooOodOdOIntegratedMLOO0O0OOOOO0OOOOOOOODOOOOO

gooobooo:0gbogbooAPIDO0ODOO0DODDOODO0ODOODOODOODOODO0ODOO
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