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7 4/

\ \\
/ Sepal.Length Sepal. Width Petal.Length Petal. Width Species

1 51 3.5 14 0.2 setosa

| 2 4.9 3.0 14 0.2 setosa

O M L4 R{ g 7 I. Z % 1%% l./ 7:_ 1§J 3 4.7 3.2 1.3 0.2 setosa
4 4.6 31 1.5 0.2 setosa

5 5.0 3.6 14 0.2 setosa

h 54 39 17 N4 =etnsa

= str{iris)

‘data.frame’: 150 obs. of 5 wvariables:
$ sepal.Length: num 5.1 4.9 4.7 4.6 5 5.4 4.6 5 4.4 4,9 .,
$ Sepal.width : num 3.5 3 3.2 3.1 3.6 3.9 3.4 3.4 2.9 3.1
data,frame % petal.Length: num 1.4 1.4 1.31.51.4 1.7 1.4 1.5 1.4 1. 5 ...
% petal.width : num 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.2 0.2 0.1 ...
$ Species : Factor w/ 3 levels "setosa”,"versicolor”,..: 1 111111111...
= str{IRIS)
"data.frame’: 150 obs. of 5 variables:
Formal class 'ore.frame’ [package "OREbase"] with 12 slots
- ..@ _pata 1 1ist()
— ..@® datagry : Named chr "({ select /*+ no_merge(t) */ ’"sepal.Length%" vaL00l,%"sepal.wid
7"g:’:) thy" vaL002,%"Petal.Length'” vaL003,"\"Petal.widthy" vaL004,%"s5p"| _truncated__
. ..— attr{®*, "names")= chr "25%39_1"
‘ .. @ dataobj : chr "2539_1"
.. @ desc :'data.frame': 5 obs. of 2 variables:
dataframe ..% name : chr "sepal.Length” "sepal.width” "petal.Length” "pPetal.width”
.. ..% sclass: chr "numeric” "numeric” "numeric” "numeric"”
..@ sqlName : chr

L@ sglvalue : chr "\ "Sepal.Lenath"" "\ "Sepal.width"" "“"Petal.Llenath"" "\"Petal.width

"( select /*+ no_merge(t) */ R”EEpa1 Length'" wAL0O1, E”SepaW W1dthi” VAL
002,%"Petal.Length” wvaL003,%\"Petal.width'” HALﬂﬂd,R”SpEE1E51 VALOOS fro
m “RQUSERY".“"IRIS\" ©t )"
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OML4R

OML4Py*

library(ORE)

ore.connect("oml_user" ...)

import oml|

import pandas as pd

import matplotlib.pyplot as plt
oml.connect("oml_user",...)

ore.sync()
ore.attach()
ore.ls()
head(ONTIME_S)

TMP_ONTIME <- ore.get("ONTIME_S")

t=oml.sync(table="""regex_match=True)
t.keys()

oml.dir()
ONTIME_S =t.get("ONTIME_S","none")

ONTIME_S.head()

dim(ONTIME_S)
summary(ONTIME_S)

cor(ONTIME_S[,c('ARRDELAY''DEPDELAY")],
use="complete.obs")

ONTIME_S.shape()
ONTIME_S.describe()
ONTIME_S[['ARRDELAY''DEPDELAY']].corr()
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OML4Py*

DF <-
ONTIME_S[ONTIME_S$DEST=="SFO" 1:21])

DF =
ONTIME_S[ONTIME_S["DEST"]=="SFQ" 1:21]

hist(DFSARRDELAY,breaks=100,color="green",
main="Histogram of Arrival Delay/,
xlab ="Arrival Delay (minutes)’,
ylab="# of flights')

_=oml.graphics.hist(DF['ARRDELAY",

100, color="green’)
plt.title('Histogram of Arrival Delay')
plt.xlabel('Arrival Delay (minutes)')
plt.ylabel('#of flights')

boxplot(SEPAL_WIDTH ~ Species, data=IRIS,
notch=TRUE, ylab='cm,
main= 'Distribution of IRIS Attributes')

oml.graphics.boxplot(IRIS[:,:4], notch=True,

showmeans = True, labels=['Sepal Length', 'Sepal
Width''Petal Length’,'Petal Width'])
plt.title('Distribution of IRIS Attributes')

plt.ylabel('cm’);
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OML4R

OML4Py*

dfl <-data.frame(x1=1:5,y1=letters[1:5]) df2 <-

data.frame(x1=5:1y2=letters[11:15])

ore.drop(table="TEST_DF1")
ore.drop(table="TEST_DF2")

ore.create(dfl, table="TEST_DF1")
ore.create(df2, table="TEST_DF2")

letters = list(map(chr, range(97, 123)))

dfl=pd.DataFrame({'x1":range(1,6),
'x2":letters[1:6]}) df2=

pd.DataFrame({'x1":range(1,6),
'x2":letters[11:16]})

oml.drop("TEST_DF1")

oml.drop("TEST_DF2")

TEST_DF1=oml.create(dfl, table="TEST_DF1")
TEST_DF2=oml.create(df2, table="TEST_DF2")

merge(TEST_DF1, TEST_DF2, by="x1")

df2.merge(dfl,on="x1")
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OML4R OML4Py*

n.rows <- nrow(IRIS) row.names(IRIS) <- from omlimport rf

IRISSSpecies

my.smpl <- sample(1:n.rows, ceiling(n.rows*0.7)) train_dat, test_dat=IRIS.split() train_x=
train.dat <- IRIS[my.smpl,] train_dat.drop('Species') train_y=
test.dat <- IRIS[setdiff(1:n.rows, my.smpl),] train_dat['Species']

rf_mod <- ore.randomForest(Species~. train.dat) rf_mod = rf()

rf_mod = rf_mod.fit(train_x, train_y)

pred <- predict(rf_mod, test.dat, type="all", pred = rf_mod.predict(test_dat.drop('Species’),
supplemental.cols=c("SEPAL_LENGTH","Species")) supplemental_cols = test_dat[;,['SEPAL_LENGTH!
'Species']])
res_ct=
table(pred$Species, pred$Sprediction) pred.crosstab('Species',PREDICTION' pivot=True)

res_ct.sort_values(by="'Species')
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OML4R Im (ore.lm) 1 - . 47 85> 49 85> 2.47X
OML4R Im (ore.lm) 32 - - 19934% 199345 67.7X
OML4RIm (ore.lm) 64 - - 57.97# 5797 110X

CFA =T e V=XORIMOIES VT ILA LY RTEITINET
HF =T =DM TIEIARTDT —XZ XERICKERT 2RENH D70 7 —XIFR Session X EVICBBEIL FXT
A0 GhDRAWT — R & F—TF> « V—XDRSessionD X EVICO— R BHICHH B EFE

Copyright © 2020, Oracle and/or its affiliates.




T—HEXUVARITDINZ LILELT

7 —1—/F E/;E’é%?é“’/\ W T

R e tf—/\'—TE/T
R/Pyz‘honI// @ . T — XS FE TN X X S D
LT B DO /%; FEFTICEH DT > > T (EH
FE T '='
R AT A UDFE&% LC | Troas —Tr>3 b
5 Tr—=XE/N—Tr>3 70— K
SEL TRICZ 7 N INT LU
LIB% F—TF2 V=R SN T —TF
FENIfED =7l

T2y DER/SIE AT
“Q “Q “Q B 7T — 2 =it FIVTU b -
"D "l R

Copyright © 2020, Oracle and/or its affiliates.




XL 0wt o RRRONN RN
T—ABE LUV FRTD/INT LILELT

INT LIS X O T—2D/IX—T 1 > a ML DB 5 BIEE
« BHERILINFAPI-A—)L1 VT
« KEDA—TF> V=R EFTI/INAEMFERALBER. XOA7U>T
e MEX/IIXERICEDT—XD/N—FT 1> 321
« I—H—TFERBEXNZRIADE/NTLILTHELL

R. PythonT> o> DEBEE
o N— R TOFE@AD S
« AIBEREEHTXE - VY=Y Ea—bk - UV —XZHE

TR A —FEEREBHERI >V PythonI > VICHEIO— R
A= =R TAVATLD/)Nw T —2% 5




-----
W &

OMLARE OMLAPYyDLEER - TRDEA (Table Apply)

OML4R

OML4Py*

library(e1071)
buildNB <-
function(dat,dsname){
library(e1071)
datSSpecies <- as.factor(datS$Species)
mod<-naiveBayes(Species ~ ., dat)
ore.save(mod,name=dsname,overwrite=TRUE) mod

def build_nb(dat,dsname):

importoml

from sklearn.naive_bayes import GaussianNB
from sklearn import preprocessing

le = preprocessing.LabelEncoder()

raw_labels = dat[["Species"]].values
le.fit(raw_labels)

y = le.transform(raw_labels)

X =dat[["SEPAL_LENGTH""SEPAL_WIDTH",

"PETAL_LENGTH""PETAL_WIDTH"]].values

mod = GaussianNB().fit(X, y)

oml.ds.save(objs={'mod":mod},name=dsname,
overwrite=True)

mod <- ore.tableApply(IRIS, buildNB,
dsname='NB_Model-1',
ore.connect=TRUE)

mod = oml.table_apply(IRIS, build_nb,
dsname="'NB_Model-1/,
oml_connect=True)
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OML4R Y OMLAPY D LEE: - 170D

OML4R

(Row Apply)
OML4Py*

scoreNBmodel <- function(dat,dsname) {

library(e1071)
ore.load(dsname)
datSPRED <- predict(mod, newdata = dat)

def score_nb_mod(dat,dsname):
import oml
from sklearn.naive_bayes import GaussianNB
objs = oml.ds.load(dsname,to_globals=False)

dat mod = objs['mod']
} dat['PREDICTION'] =
mod.predict(dat.drop('Species'axis=1))
return dat
IRIS_PRED <-|RIS[1,]

IRIS_PREDSPRED <-"A"

res <- ore.rowApply(IRIS, scoreNBmodel,
dsname ='NB_Model-1',
parallel =4, rows = 10,
FUN.VALUE = IRIS_PRED,
ore.connect=TRUE)

IRIS_PRED = pd.DataFrame([(1,1,1,1,'a,1)],
columns=["SEPAL_LENGTH""SEPAL_WIDTH",
"PETAL_LENGTH""PETAL_WIDTH"
"Species""PREDICTION"]))
res=oml.row_apply(IRIS,score_nb_mod,
dsname ='NB_Model-1/,
parallel =4, rows=10
func_value = IRIS_PRED,
oml_connect=True)
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OML4R

OML4Py*

BEGIN
sys.rqScriptDrop(‘RandomRedDots');

sys.rqScriptCreate('RandomRedDots’,
‘function(){
id <-1:10
plot( 1:100, rnorm(100), pch = 21,
bg ="red",cex =2, main="Random Red
Dots")
data.frame(id=id, val=id / 100)
)
END;

BEGIN
sys.pygScriptDrop('RandomRedDots');

sys.pyqScriptCreate('‘RandomRedDots’,
'def RandomRedDots ():
Import numpy as np
import pandas as pd
import matplotlib.pyplot as plt

d={"id": range(1,10),
"val": [x/100 forx in range(1,10)]}
df = pd.DataFrame(data=d)
fig = plt.figure(1)
ax = fig.add_subplot(111)
ax.scatter(range(0,100),
np.random.rand(100),c="r")
fig.suptitle("Random Red Dots")
return df', NULL, TRUE);
END;
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OML4Py*

select ID, IMAGE from
table(rgEval(NULL, PNG'RandomRedDots'))

select ID, IMAGE from
table(pygEval(NULL, PNGRandomRedDots'))

select ID, VAL from
table(rgEval(NULL,
'select 1id, 1 val from dual,
'RandomRedDots'))

select ID, VAL from
table(pygEval(NULL,
'select 1id, 1 val from dual,
'RandomRedDots'))

select dbms_lob.substr(VALUE,4000,1) from
table(rgEval(NULL, XML ,RandomRedDots'))

select dbms_lob.substr(VALUE,4000,1) from
table(pygEval(NULL, XML /RandomRedDots'))

#In R, invoke same function by name
ore.doEval(FUN.NAME='"RandomRedDots')

# In Python, invoke same function by name
res =oml.do_eval(func='"RandomRedDots')
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OML4Py

ms = AlgorithmSelection(mining_function = 'classification),
score_metric = 'accuracy,,
parallel = 4)

best_model = ms.select(X_train, y_train)

all_models = ms.select(X_train, y_train, tune=False)
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OML4Py

fs = FeatureSelection(mining_function = 'classification),
score_metric = 'accuracy,

parallel = 4)

selected_features = fs.reduce('dt, X_train, y_train)

X_train =X_train[:,selected_features]
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OML4Py

at = Autotune(mining_function = 'classification,

score_metric = 'accuracy,
parallel =4)

results = at.tune('dt| X_train, y_train)

best_mod = results['best. model']
all_evals=results['all evals']
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Oracle Machine Learning for R/ Python

Oracle Autonomous Databaselc T HEINFE
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Oracle Machine Learning for R / Python
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oracle.com/machine-learning

Database / Technical Details /
Machine Learning

Oracle Machine Learning

The Oracle Machine Learning product family enables scalable data science projects. Data scientists, analysts, developers, and IT can achieve data science

project goals faster while taking full advantage of the Oracle platform.

Oracle Machine Learning consists of complementary components supporting scalable machine learning algorithms for in-database and big data
environments, notebook technology, SQL and R APls, and Hadoop/Spark environments.
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Oracle Cloud Infrastructure

New Free Tier with
Always Free Oracle
Autonomous Database
and Oracle APEX

Always Free

Services you can use for unlimited time

30-Day Free Tnal

Get $500 in free credits

LEARN MORE
Oracle Cloud’s New Free Tier and Always Free Oracle

Autonomous Database
Speaker: Todd Bottger

Session ID: PRO6695

Wednesday, Sept 18th at 10:00am PT
Moscone South #203
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