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RZIX

RiZ. #ist > Ea—FTa >0 0774w IRTOA =T —
7\0)7«7 ) 7 REBEBLUVEE (http://www.R-project.org/)

1994E CSAS. SPSS. £ DMDER DOFETIREICI
DEREKC L THE

T—2RE BTR. 27« AILKRTRAITDY T U T T EEEEDHT

BX1—h
RI——IFEHFFTHELA
« RFTLLAZRBNTWVDS
« ZLDEETFTVARNET—H - AT YT 1 X SHRZEIH
H L MER
UFZIELHET2H EEMZR LT STCODET
DA =T =R« N —IhFEE
Bioinformatics with R
 Spatial Statistics with R
Financial Market Analysis with R

Linear and Non Linear Modeling
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@ R File Edit Format Workspac

B> n <= &

R> g <= glin, 100, relO0}

B> x <= rrorm{n#l00} + sgrticodes{gl}

RE> boxplotisplit{x.q}, col="lavender", notch=TREUE}
E> titleimain="Motched Boxplots", xlab="Group", font.main=4, font,lab=13

B> group - gli2,10,20, labels=c{"Ct1", "Trt" 2}
E» weight <- cictl . trtl
B> anovatlm, D9 <- Imfweight™groupl’

Analyszi= of Yariance Table F
Response: weight

If Sum 59 Mean Sg F  PrizEx
group 10,6382 0.B882 1.419 0,243
Pasidi=l 0 o Foaz o ADEA

e Packages & Data Misc Window Help

el )

e B i B o

AU jago
wlim[2] wlim[1]
terrain. colors

=A™

Abort  Source/Load Cuartz Hlxtoly Start X11 Set Colors  Authentication Save Open In Lditor

) A b HRZERT 5

R» ctl <- c¢4,17,5,58.5,18,5,11,4,50,4,61,5,17,4,63,5,33,5, 14>
B> trt - ci4,81.4,17.4.41,2.59,5,87 2,82, 6,02,4,89, 4,22 4 693

Math can be beautiful ...

Given : depth
100 200 300 400 S00 00 TOo
. 1 1 1 f 1 \

e - _ o
1wk o (M f = 4 "8 ‘&i(Charged) Tue 2:14 PM stefano lacus

R Cansaole i e lla R Workspace Browser ]
| ) lq e Quartz (2) - Actlve (F W
bt L3 | i = el "D\
ivan : dapth
on > s @0 ° Object Type Structure
.8 : : * : E‘ B dati data.frame dim: 20 4
— ] i q factor levels: 10
©® O O RData Editor E, : . . I numeric length: 12
du T ey = n numaric length: 1
BT e ! 1 W™ | eopar list length: 2
height waight .. | ™ L) piesales numerie length: &
115 i ’ = pin numerlc length: 2 [
117 - scale numeric length: 1
120 usr numeric Iength: 4
123 ¥ women data.frame dirm: 15 2 GRIGEERS
126 Ii\ o3 3 K & height numerlc length: 15
129 welght numarlc length: 15
654 132 x numeric langth: 87
65 1315 xfl - | "J
139 | Refresh List |
142

146
] 150

BoxDens=function{dato, npts = 200., x = c(@., 7] 159
adg = [RUE, col = 11., border=FALSE,collin 72 164

{
dons = |:I.t||'|.:=1!]yrlf_r:!-n:n.'n:rr n o= npts)
dx == densix

dy == densiy
LF{odd == FALSEY
plot@., 0., axes = F, maln = ""
ylab = "")

Li{orientation == "paysage") {

dx2 =- Cdwx - minCdxd)/CmaxCdx) - minCdxdd * Cx[Z2.]

wl1.]

dy2 =- Cdy - minCdydd/Cmaxdy) - minCdydd * Cvl2.] - |
yl1.]

seghelow <- rep(y[1.]. length{dx3)

FCFLL == T

confshade{d=, seghelow, dyi,
(border==11ili 7 points(dx?, dyZ,

!

e q
dyd <= (dx - min{dx))/Cmaxdx) - minldx}) * {y[2.] - _v|

0 154 i
| "paysage” ,
1

m diiics I{arl'lyri'}

ooxlim = %, ylim = v, J

.
iy

col = col)
typa = "1", col = of

R Package Manager

| Refresh List |

status Package Description
¥ loaded graphics The R Graphics Package
! not loaded  grid The Grid Graphics Package
_ not loaded  [attice Lattice Graphics [.,}
o loaded methods Formal Methods and Classes 3
I Inr\f I et lat] l‘!ﬂl- it A srmmmabthnare aebimatin ¥

0

The R Graphics Package

D EY)
Documantation for package graphics' wvarsien 2.0.0

Halp Pages

ABCDEFGHILMNPESTA
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https://blogs.oracle.com/R/entry/addressing analytic _pain_points
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APPLICATIONS

Oracle Machine Learning
OMLASQL OML/— kT wo

SQL API Autonomous Database =T
Apache Zeppelin% & 3

OMLA4R Oracle Data Miner

ORACLE
APPLICATIONS

R AP Oracle SQL Developerfl:sEHERE
OML4Py* OML4Spark
Python API Big DatalCXt9 2R API

OML AutoML Ul*

Autonomous Database F T®D
d— R 71 —OAutoML-1 >~
J1T—XK

OML Services”

ETIILDOT IO CFE,
A0 =F7«47 « TEIL

T HENTE
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Oracle Database~®Oracle Machine Learningf >3 7 T — X

V=l

,é Apache Zeppelin

;@r PythonZ S+ 7 > k.

; ” Jupyter Notebook

~— Oracle SQL Developer

S0  Oracle SQI*Plus
eStudlo RTZ 172 b

RStudio
o _
:6 SQL Developer
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« TURLTHLAbK
« ZTa—JI) Ry rT=7
« GR—F - RTHZ—-T> > (SYM)
« BRIt T a0 v IR
« XGBoost*
HERL
« One-Class SVM
« MSET-SPRT™
TSRR2) >0
o [EERKIETEA
- [FEREALIO-Cluster
- HAFERAIL (EM)
- KRS
o TR - ERIEE
s — N ETILESZD
Bl s> R FEE. AREE. RIET—H
% % S Holt-Winters
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o] R

- BEETIL « ERPPT (PCA)

- —MRLAREEETIL (GLM) - Non-negative Matrix Factorization

« HR—F - RTZ—-T>> (SUM) - BEEDHE (SVD)

« AT v TUA ZAFHEINE - BARHNEY YT 1 v oo (ESA)

g 32257}[/ s Xy T —7 . ﬁd)ﬁgfﬁ

. LN\

« XGBoost* _C\U Fi\iﬁzg 5
BHOBEEE -7ng /t*

. B/ EEE Roes o

o ED M (PCA) e THFAF XA ZVTDHHR—F
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€ Back

Credit Score Predictions _ I
Review Data by Occupation FINISHED [> 3% BB &

%#sql

-- This shows an alternative presentation style - a pie chart. MNote that Zepplin
visualizations are limited. In lab 488 we will use Oracle Data Visualization to
create more more interesting perspectives.

select customer_id, age, income, tenure, loan_type, loan_amount, occupation,

marital status
from credit scoring 1eek v where rownum < 1000

E m ¢ | |~ = & |~ settings~

@ Professional Clerical @ Farmer Manager @ Worker NaN @ Army

Technician
Technician

Army ofessional
Worka»\
‘Ciericai

armer

Manager
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1) BIWA DMUSER - Learn Predictive An
i1 CBERGER dbpm23 Cloud instance Cc
L‘Ja Charlie Database 12¢ laptop dmuser,
2-[51] AAA Customer Analytics

gt afg 350 View Star Schems Aral;
el BUY INSLRANCE

E] u{: Clairms aAnomaly Detection
& Q{: Customer 360 Clustering
#1-af3 Customer analytics NEW
el-={g Fun Analytics WF
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+ ag Mew Buy Insurance WF
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T TR T worksheet | Query Buider
1 B B e
- \dbms_data mining.create model {'CLAIMSMOTEL', 'CLASSIFICATION',
"CLAIMS', 'POLICYNUMBER', null, "GLATIMS SET');
rend;
if
| E—— Icp § most suspicious fraud policy holder claims
BUY INSURANCE - Structure = BESEJ:‘?Et * from
_____ & Clustering Seamientation 1 - I.:.|I {select POLICYNUMBER, round({prob fraud*100,2) percent fraud, -
----- {4 Explore Data (== - ——
..... 1 Explore Data 1 [l sript output x| [ Query Result X |
""" By Fiter Colmns 3 B W [ 50 | AlRowsFetched: 5in 0,237 seconds
----- Mitiple Classification Models : = :
..... 58 Fiter Columrs Detais 1 { PoLicyuveER [{ peRceNT FrAD [ K | \
----- ﬁ Scatter Box plots etc. 1 : 634 €l.87 1 ~
..... % CUST_INSUR_LTW1 2 11068 5737 2 3
----- {3 CUST_INSUR_LTV_APPLY1 5 7435 55.47 3 -
------ % Most Likely Customers — —
----- {4 LIKELY_BUY_INSURANCE cusmms @Wmmwmde&mpemes -
=] Links o # Q Fnd
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ﬁ From "Filter Columns™ to "Multipl . | Build :Model Settings
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Oracle Machine Learning for R
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Oracle Machine Learning for Spark
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Oracle R Distribution

R a5

Y7 O — M HEEE
Intel Math Kernel Library
AMD Core Math Library

ORACLE' Solaris Sun Performance Library

271D
TR— b

o« ASUNPYR—TBHF—TVY—2ZR (REIEFR36.L) OBEEH/ YT —
s BNICO—RFSNB T TS VICKDREREDNT + —< > X531t

o MHIAARETTIIATURET—EIR—XD/NTF—<X > A %xA_LE

« Oracle Advanced Analytics4 77> 3 > Big Data Appliance. & & TU'Oracle Linux
DBEICHTAIIVX—TT74X - HR—K

. ENXTYO—R

C Y A —T Y — XRDIREEICER S

427 ILHNTEL

Copyright © 2020, Oracle and/or its affiliates.




MKL% {&HH L 7=Oracle R Distribution (ORD) ®/NT7 #—< > X

Oracle R Distribution 3.6.1 + MKL - x64 R F I — U558

ORD.MKL.1 XL v
ORD.MKL.4 XL
ORD.MKL.8 XL v F

BFRE ()

iR 17 17 17 x

- 17 17 VA 5
L " 5] 5l 5l | 7

2 ¥) 5 £ I 7 Z {[El
== il 5 =] val = va)
l VAl r L fi#

val r il

fi# il

Copyright © 2020, Oracle and/or its affiliates.

Oracle R Distribution 3.6.1 + MKL - x64 R F I — 5 R

ORD.Netlib.1 XL w R
ORD.MKL.1 XL w R

ORD.MKL.4 XL w K |
ORD.MKL.8 XL w Rk

B (F9)

mErUNOY

0
L
A
1
pa)
&




ROracle/\w /7 —

Copyright © 2020, Oracle and/or its affiliates.




ROracle
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RElF D Oracle Database Interface (DBI)

s OCIZzEEICBEES L UmEILINLE RN
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Oracle Database

a
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NS YOS 3 VU BERRTAEICY BROracledf

drv <- dbDriver("Oracle")
con <- dbConnect(drv, username = "scott", password = "tiger")

dbReadTable(con, "EMP")
rs <- dbSendQuery(con, "delete from emp where deptno = 10")

dbReadTable(con, "EMP")
if(dbGetInfo(rs, what = "rowsAffected") > 1){

warning("dubious deletion -- rolling back transaction”)
dbRollback(con)

}
dbReadTable(con, "EMP")
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Oracle R Enterprise

Harnessing the Power of R in Oracle Database: Transform
Your Organization’s Big Data Into Valuable Assets
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aggdata <- aggregate(ONTIME_SSDEST,

by = list(ONTIME_SSDEST),

FUN = length)
class(aggdata)
head(aggdata)
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H} aggdata <- aggregatelONTIME_S$DEST,
by = list{ONTIME_S$DEST ).
+ FUM = length)
R clazs{aggdata)
[1] "are,frame"
attr(,"package")
[1] "OREbase"
R headlaggdata)

Group, 1 3
ABE 237
ABI 34
ABLl 1357
ABY 10
ACK 3
ACT 33

select DEST, count(*)
from ONTIME_S

group by DEST
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modList <- ore.groupApply(
X=ONTIME_S,

b;
summary(modListSBOS) ## BostonDET )L Z RS
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 ore.rowApply

- ore.indexApply
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INDEX=ONTIME_SSDEST,
function(dat) {
Im(ARRDELAY ~ DISTANCE + DEPDELAY, dat)

extproc

rq*Apply ()
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@7 OREdemo.R » @7 20150914 Short Demo Script.R 137 20160127 Scaling R to Mew Heights ... 37 SpiralPlot.R
Elsourceonsave | § A -| i [=#Run | [
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440 ore.sync(table="AUTO")
441
442 # Attribute Importance - which wariables are most predictive of the target?
443
444 res <- ore.odmAI(mpg ~ ., AUTO)
445 res
446 resfimportance # No surprise that mpg variants predict mpg very well!
447
448 # the following sets the bottom, left, top and right margins respectively
449 old.par <- par(mar=c(5,8,4,2.1))
450 barplot(resiimportancesimportance, names.arg=row.namesiresiimportance),
451 cex. names=. 75 ,col="red"” ,main="Attribute Importance for AUTO dataset"™,
452 x1ab="Importance Value”,las=1,horiz=TRUE)
453 par(old.par)
454
455 #-- choose wvariables with importance » 0.1
456 wars <- row.names(resiimportance resiimportancefimportance = 0.1,])
457 AUTO.ai <- AUTOL,c("mpg™,"”name”,vars) ]
453
459 # 51ingle Model - Regression
460
461 mpg.svm.mod <- ore.odmSVM(mpg ~ .-name, AUTO.ai, "regression”™) # linear kernel chosen
462 summary(mpg.svm.mod)
463
464 res <- predict(mpg.swvm.mod, AUTO,supplemental.cols=c{"name"”, "mpg"))
465 class(res)
466 headi(res)
467
468 #-- highlight those with the greatest difference from predicted values
469 restdiff «<- resiPREDICTION - resimpg
470 resSabsdiff <- abs(residiff)
jz:_'; P | = : m
454:1 | B (Untitled) 3
Console -/
importance rank
cylinders 0. 657608467 1
weight 0.595553055 2
dizplacement 0.586937157 3
horsepower 0.509443482 4
origin 0.191069576 5
wear 0. 009964736 ]
name 0. 000000000 7
acceleration -0.053014510 8

> resfimportance # No surprise that mpg variants predict mpg very well!

importance rank

cylinders 0. 65 7608467 1
weight 0.595553055 2
displacement 0.586937157 3
har=sepower 0.509443482 4
origin 0.191069576 5
wear 0. 009964736 [
name 0. 000000000 7
acceleration -0.053014510 8

¢ the following setz the bottom, left, top and right margins respectively
old. par «<- par({mar=c(5,8,4,2.1))
barplot(resfimportancefimportance, names.arg=row.names(res§importance),
cex. names=, 75 ,col="red"” ,main="Attribute Importance for AUTO dataset",
w1lab="Importance Value",las=1,horiz=TRUE)
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begin
--sys.rgScriptDrop('Example2")
sys.rqScriptCreate('Example2’,
'function(dat,datastore_name) {
mod <- Im(ARRDELAY ~ DISTANCE + DEPDELAY, dat)
ore.save(mod,name=datastore_name, overwrite=TRUE)
TRUE
F);
end;

/

select *
from table(rgTableEval(
cursor(select ARRDELAY,
DISTANCE,
DEPDELAY
from ontime_s),
cursor(select 1 "ore.connect",
'myDatastore' as "datastore_name"
from dual),
XML,
'Example2'));

begin
--sys.rgScriptDrop('Example3’)
sys.rqScriptCreate('Example3’,
'function(dat, datastore_name){
ore.load(datastore_name)
prd <- predict(mod, newdata=dat)
prd[as.integer(rownames(prd))] <- prd
res <- cbind(dat, PRED = prd)
rest);
end;
/ select”
from table(rgTableEval(
cursor(select ARRDELAY, DISTANCE, DEPDELAY
from ontime_s
where  year=2003
and month =5
and dayofmonth = 2),
cursor(select 1 "ore.connect",
'myDatastore’ as "datastore_name" from dual),
'select ARRDELAY, DISTANCE, DEPDELAY, 1 PRED from ontime_s’,
'Example3'))
orderby 1,2, 3;
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Database / Technical Details [
Machine Learning

Oracle Machine Learning

The Oracle Machine Learming product family enables scalable data science projects. Data saeniists, analysts, developers, and [T can achieve data science
project goals faster while taking full advantage of the Oracle platform.

Oracle Machine Learming consists of complementary components supporting scalable machine learming algonthms for in-database and big data
environments, notebook technology, SQL and R APls, and Hadoop/Spark environments.

AskTOM OML Office Hours®H CE& < 723 L)
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