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Viamis Software Solutions

« Vlamis Software founded in 1992 in Kansas City, Missouri
« Developed more than 200 Oracle Bl systems

« Specializes in ORACLE-based:
- Data Warehousing &
« Business Intelligence | ata Visualation o
« Data Mining and Predictive Analytics | i
 Data Visualization = &

« Expert presenter at major Oracle conferences

 Authors of 2014 book “Data Visualization for Oracle Bl 11g”

« Co-author of book “Oracle Essbase & Oracle OLAP”

« www.viamis.com (blog, papers, newsletters, services) ===

« Developer for IRI (former owners of Oracle OLAP) Somais =

« Beta tester for OBIEE 119 = =
e Conference chair for BIWA Summit 2014, 2015
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Tim and Dan Vlamis

Tim (business analyst and academic guy)

25+ years in business modeling, valuation, and scenario analysis
Professional Certified Marketer (PCM) from AMA

Active Member of NICO (Northwestern Institute on Complex Systems)
Adjunct Professor of Business, Benedictine College

MBA Kellogg School of Management (Northwestern University)

BA Economics, Yale University

Dan (OLAP expert and career IT guy)

25+ Years in business intelligence/executive information systems
Led development team at IRI

Founded Vlamis Software Solutions 20 years ago in 1993
Author, speaker, Oracle ACE Director

BA Computer Science, Brown University
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Presentation Agenda

Background on Analytic Options to the Oracle DB

Oracle Advanced Analytics
» Oracle Data Mining
* Oracle R Enterprise

How to start with OAA — comparison of options
Demo of OAA with Oracle Bl Front end - SampleApp
Bonus info on Oracle In Memory

-M ™
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Analytical Options to Oracle Database

 Oracle OLAP

» Defines a multi-dimensional data structure that allows
information for highly complex calculations to done quickly.

» Fast query performance and incremental update
« Simplified access to analytic calculations

« Oracle Advanced Analytics (Data Mining & R)

» Refers to the process of automatically sifting through data to
find hidden patterns and make predictions.

» Series of highly advanced algorithms and procedures.
« Extends the “R” language to the Oracle Database

* Oracle Spatial & Graph

* Provides the capability of relating data to geo positional
coordinates, objects, and constructs.

 Allows the construction and analysis of network topologies.

- ™
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@ Spectrum of Oracle DB Bl & Analytics

Data Mining & R Spatial

Summaries, Knowledge discove )atial relationships

hierarchies and  of hidden patterns
dimensional data

“Analysis” “Insight & Predictic

What is the Who is likely to here were
average purchase a mutua utual funds
iIncome of fund in the next 6 urchased
mutual fund months and why? the last 3
buyers, ears?

by region,

by year?

B viamis
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@ Competitive Advantage of Bl & Analytics

B ORACLE
Optimization What'’s the best thiit/car{ happen?

Predictive Modeling What will happen next?

_ _ Analytic$
Forecasting/Extrapolation What if these trends continue?
Statistical Analysis Why is this happening?

Alerts What actions are needed?

Query/drill down UWLUEEOCHOARRUEIdIENE Access &
Reporting
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Ad hoc reports How many, how often, where?

Standard Reports What happened?

Degree of Intelligence

Source: Competing on Analytics, by T. Davenport & J. Harris r Vla m iS .
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http://search.oraclecorp.com/search/search
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What is Data Mining?

« Automatically sifts through data to
find hidden patterns, discover new insights,

and make predictions Mo N "R
« Data Mining can provide valuable results: -
 Predict customer behavior (Classification) i
 Predict or estimate a value (Regression) QW
« Segment a population (Clustering) S

* |dentify factors more associated with a business
problem (Attribute Importance)

 Find profiles of targeted people or items (Decision Trees)

» Determine important relationships and “market baskets” within the
population (Associations)

 Find fraudulent or “rare events” (Anomaly Detection)

M )
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http://ioug.itconvergence.com/pls/htmldb/DWBISIG.download_my_file?p_file=2410.
http://ioug.itconvergence.com/pls/htmldb/DWBISIG.download_my_file?p_file=2410.

In Database Data Mining

Traditional Analytics Oracle Data Mining i
om— . o . o - Y i
Data Import M \
» Faster time for
Data Mining “Data” to “Insights”

Model “Scoring”  Lower TCO—Eliminates

Data Preparation * Data Movement

g ¢ .
s davings | . o
Transformation h 9 Data Duplication

; « Maintains Securit
Data Mining , k 4 /
Model Building

Model “Scoring”
JData remains in the Database

D P
ata Prep & Embedded data preparation

Transformation
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Cutting edge machine learning
algorithms inside the SQL kernel of
Database

Model “Scoring”

Data Extraction ., Embedied bata re
Model Building

IR I *-.SQL—Most powerful language for data

Hours, Days or Weeks Secs. Mins or Hours x“‘preparatlon and transformation

Source Dataset Anaallytic Process Target OQAC LE ’ D ata re m al n S | n th e D atab a.S e

Data s/ Work Output
Area Process

ing Data Mining

feas || Gses || geas || O9REES _\W
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Oracle Data Mining

« Oracle Data Mining is an option for the Enterprise
Edition of the Oracle Database.

* A collection of APIs and specialized SQL functions.

* Includes a large number of specialized algorithms and
built-in procedures.

« Makes use of many built-in capabilities of the Oracle
Database

« ODM typically refers to “Oracle Data Mining”

-M ™
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Data Mining Provides

Better Information, Valuable Insights and Predictions

* Cell Phone Churners vs. Loyal Customers f

1l
Segment #3:

IF CUST_MO > 7 AND
INCOME < $175K, THEN
Prediction = Cell Phone
Churner, Confidence =
83%, Support = 6/39

.

Income

Segment #1.:
IF CUST_MO > 14 AND

f » X
.Y LY.,
INCOME < $90K, THEN
o / Prediction = Cell Phone
g Churner, Confidence =
’ 100%, Support = 8/39
"“ -
e - .

Customer Months

™m
Source: Inspired from Data Mining Techniques: For Marketing, Sales, and Customer Relationship Management by Michael J. A. Berry, Gordon S. Linoff M
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Problem Algorithm Applicability
Classification Logistic Regression (GLM) Classical statistical technique

A Popular / Rules / transparency

Lot AL Decision Trees
00— Naive Bayes Embedded app
Regression X’Q\& Linear Regression (GLM) Classical statistical technique
. O Support Vector Machine Wide / narrow data / text
Anomaly .,z One Class SVM Unknown fraud cases
Detection St or anomalies
Attribute o‘atlA g Minimum Description Length Attribute reduction
Importance-"fo?"’fa- + o Principal Component Analysis Identify useful data
: LA AT AL ASIAGAT Reduce data noise
Association e (5] v o Market basket analysis
Rules o > Apriori Next Best Offer
OWE AA .
Clustering o s .~ “4+  Hierarchical K-Means _'?ro‘tjuc_t grouping
R . . ext minin
s Qs °O Hierarchical O-Cluster g _ _
Hie# \...'I" Gene and protein analysis
*
Feature e+g's™ Nonnegative Matrix Factorization (NMF) = Text analysis
Extraction .1-_?:: o280 Singular Value Decomposition (SVD) Feature reduction

F1F2F3F4
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11g Statistics & SQL Analytics (Free)

« Ranking functions Descriptive Statistics
* rank, dense_rank, cume_dist, « DBMS_STAT FUNCS: summarizes
percent_rank, ntile numerical columns of a table and returns
count, min, max, range, mean, median,
« Window Aggregate functions stats_mode, variance, standard deviation,

guantile values, +/- n sigma values,
top/bottom 5 values

Correlations

(moving and cumulative)

* Avg, sum, min, max, count, variance,
stddey, first_value, last_value

 LAG/LEAD functions e Pearson’s C9rrelation coefficients_, Spearman's
. . _ and Kendall's (both nonparametric).
* Direct inter-row reference using offsets
* Reporting Aggregate functions » Cross Tabs
P g .gg g . » Enhanced with % statistics: chi squared, phi
* Sum, avg, min, max, variance, stddev, coefficient, Cramer's V, contingency
count, ratio_to_report coefficient, Cohen's kappa
- Statistical Aggregates « Hypothesis Testing
» Correlation, linear regression family, « Student t-test , F-test, Binomial test, Wilcoxon
covariance Signed Ranks test, Chi-square, Mann Whitney
e Linear regression test, Kolmogorov-Smirnov test, One-way
ANOVA

« Fitting of an ordinary-least-squares
regression line to a set of number pairs.

Distribution Fitting

* Frequently combined with the » Kolmogorov-Smirnov Test, Anderson-Darling
COVAR_POP, COVAR_SAMP, and Test, Chi-Squared Test, Normal, Uniform,
CORR functions Weibull, Exponential

- ™
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Oracle Data Miner

e e - Easy to Use

R e ————— * Oracle Data Miner GUI
) . - ’ for data analysts
% T % xmﬁ:» ran%u:- rq«-:l::m “ 7] .
Cro - . . o « “Work flow” paradigm
3 _ 3 > € % <o ol e
¢ B e ecmes we | = Powerful
e T N e = « Multiple algorithms &
x . |8- 8 —B-F-&-[4- % = & 2 data transformations
B ' a g -’;_T: | * Runs 100% in-DB
R B * Build, evaluate and
- 3 % s apply models
_— ‘e = = |+ Automate and Deploy
e — . % |« Saveand share
T analytical workflows
et e AR AT e M el — » Generate SQL scripts

for deployment

m )
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o Patient Outcomes | (A-CLAS_DT_1_7 | [(A.clas_clm_1 7

Q Q|?5% v| @ 513 % [‘.L @ Maximurn Target Yalues: |§|

Spht BMI

Spht: ADM_BUN

I

Node: 38
Predsction: 0
Support 24 {1.9%)
Confidence: 100%

Node: 39
Prediction: 1
Support: 40 {3.16%)
Confidence: 52.5%
W 019 (47 .50%) W 024 (100.00%)
-2 (5250%) W10 0.00%)

e |

Node: 12

Predicton: 1

Support: 168 (13.28%)
Confidence: 54.76%
W0 76 (45 24%)
192 (5476%)

Spht: TREATMENT _FLAN

Node: 11
Prediction: 0
Support: 71({5.61%)
Confidence: 83.1%
m0s0 E310%)
112 (1680%)

Spat: ADM_BUN

—I

Node: 31 Node: 32 Node: 20 Node: 3
Predscon Predicon: 0 Predsction: Predcic
SBupport: 117 (2.25%) Bupport: 51 (4.03%) Bupport 31 {245%) Support
Confidence: 67 52% Confidence: 74.51% Confidence: §1.28% ] Confides
mo03E Gzaen) W03 7519 o1 @209 mo 40
o1 7o B752%) 113 (2540%) w1012 (8719 w100
e I . L

| Rule | Surrogates rTarget Values |

IF SIZE_REDUCTION > 1.055
BHD STAGE isIn [ "27 "3" r4v |
BHD 21.05 < BMI <= 36.65

AWD ADM BUN <= 6.5

THEH 0
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e Interactive model

.
% Pabient Oubcomes |[.CLAS_GLM_1_7 | ¥ 0utcome predictive models

Target Walue: |1

Sort by absolute value

Coefficients: 297 out of 297

Attribute

=Interc
TREATMENT_PLAM
WEEKDAY
WEEKDAY
RECURREMT
STAGE
FREQ_CHEMO
FREQ_CHEMO
I¥_PAIMMED
TREATMEMNT _PLAM
TYPE_PROCED
PRECFP_GI_MED
MALIGRANCY
QUARTER
SIZE_REDUCTION
TYPE_PROCED
EPIDURAL
IMSURANCE
OR_TRANSFUSIONS
TYPE_AEX

EKiG

IV _PAINMED
IMNCISION
IMSURANCE
WT_LOSS_TIME
WEEKDAY

Chemo_only

i

Th

1

3

1

o

DEM
ChemogRadiation

closed

1
Cipro
5B
TORD
KMEE
C
MULL
Sa

Details | Coefficients | Compare | Settings

Coefficient

[ R
D 4041526
S . 52993936

0.29916333

0.29378459
[ il
-0 25055950
I 025534174
025466832
0.25194913
024061736
0.23306129
022915110
-0.22759025
-0.22715954
0.21168257
020613024
0.20245206
0.19228831
B 019105185
B 0132516

015359100
Bl 017535293

017096336

Standardized Coeffici. ..

0,11735002
0,0569471
0,058583753
0,073487583
-0.06150943
-0.06262496
0,05597175
0,036163
0,03324906
-0.01992572
-0.06373117
-0.05486614
-0,05746447
-0,15356344
0,03546051
0,05119796
-0,05517357
-0,0550411
-0.02044352
-0.02216336
0,01912302
0,01573139
-0,02710514
0,11368976
-0,0267 4537

| [ Query |
10,000@

Fetch Size:

& - )

Exp{Coefficient)

1.59222067
1.50227193
1.418238
1.4048624
0,74143341
0,74543705
1.30182635
129804567
1,2909027
0,77517356
0,77728425
0,78614235
0,79210302
0,79520337
1.25557075
1.25503009
0,80922152
0,81372709
0,81670114
0, 52506596
121052222
1,20783338
0,82512514
119166672
0, 84285240
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Oracle Data Mining & OBl 119

/ODM’S \

predictions &
_ probabilities are
8.4 Orade Datamining RN . ) : ashboards + | [
| L7V Prediction | LTV Detals * Classification Tree ' LTV Probabilties | WhatIfScoring | GeoLTVH aval I able in the
w Classification Tree D atab ase fo r
[ Page Information (cick to collapse or expand) r e p 0 rtl n g u S I n g

E classifica:t?ionTree ‘ Oracle BI EE ils-

20 Actual Unit Price Kand Other tOOIS )\

Predicted #of 1- l
" 008 [209 [a010 [Grand] | 2 FlRle LTV Cust Revenue [Jed
[ | | Total M_MARITAL_ST in 'DIVORCED', ‘SINGLE' ; AN
|5 0 - All Individuals |MEDIUM | 9302 9.302| 9.332]9.331 12 | AND M_CRDT_RATE <= 657.5; @ 0 /\
| El1- M_MARITAL ST in 'DIVORCED', 'SINGLE' MEDIUM | 9.207| 9.329|¢9.421|9322 AND M INCOME LVL in 'LEVEL 5, 'LEVEL 6, !
‘ ! - Rt M_MARITAL_ST in 'DIVORCED', 'SINGLE' ; -
512 - M_CRDT_RATE <= 657.5 |Low | 9.225| 9.164| 9.377|9.261 13| AND M_CRDT RATE <= 657.5: E Low 0 ‘ /\
12 - M_INCOME_LVL in 'LEVEL 5, 'LEVEL &, 'LEVEL 7, "LEVEL &, MEDIUM @s.904| 9.131|9?9670 ‘ 9.261 AND M INCOME LVL in "LEVEL 1, "LEVEL %, 1 \
LEVEL Y M_MARITAL_ST in 'DIVORCED', 'SINGLE' ; - 1
13 - M_INCOME_LVL in 'LEVEL 1, 'LEVEL 2, "LEVEL 3, "LEVEL 4' Low 9.345| 9.176| 9.259|9.261 14| AND M_CRDT_RATE > 657.5; A VERY HIGH 0 /\’\
| [=]3 - M_CRDT_RATE > 657.5 |MEDIUM | 9.193| 9,462 | 3,454 | 9.370 ANELM MONTHES COMTACE <= 25 —
| L I M_MARITAL_ST in 'DIVORCED), ‘SINGLE' ; -
14 - M_MONTHS_CONTACT <= 12.5 VERY HIGH ©3.315 |+ 9.413 | @ 5,690 | 8.951 15 | AND M_CRDT_RATE > 657.5; ® MEDIUM 0 /\
| M_MONTHS_CONTACT > 12.5 |MEDIUM | 9.242| ¥ 9,468 | 9,543 | 9.421 _____|AND M MONTHS CONTACT > 12.5; 2 L
== N S SN S D S s e e 1 T SRR & ST T ey M_MARITA in 'DIVORCED, 'SINGLE' ;
[£] 7- M_MARITAL_ST in ‘"MARRIED', WIDOW' |HIGH | 9.397| 9.276| 9.343|9.341 8| CR;;STR:;: > 657(; GLE ‘@ oW g /\
o AND M _MONTHS CONTACT > 12.5; 2
evene |M_MARITAL_ST in ‘DIVORCED, ‘SINGLE ; ~|
- T e e P 1 17 | AND M_CRDT_RATE > 657.5; © MEDIUM 0 /\\
2008 2002 2010 ‘G"a“:’ AND M MONTHS CONTACT > 12.5; =
L ‘ Tota M_MARITAL_ST in 'DIVORCED', ‘SINGLE' ; ~
|l 0 - All Individuals |MEDIUM 116,500,000 15,000,000 18,500,000 50,000,000 18 | AND M_MONTHS_CONTACT > 12.5; & HIGH 18 48,866 /\—\
11~ M_MARITAL ST in ‘DIVORCED, SINGLE MEDIM | 8,155,247| 7,569,505| 3,289,014 |25,033,766 MO INCOME U bABVELE 1veLy,
| E2-M_CROT RATE <=6575 [Low 3,560,875 3,340,550 | 4,015,646 10,917,071 M MARTEAL ST MABRIED, MIDOW: ; = P
- e e I 1 19| AND M_INCOME_LVL in LEVEL 1, 'LEVEL 2, @ 0
12 - M_INCOME_LVL in "LEVEL 5, 'LEVEL &, 'LEVEL 7, 'LEVEL 8, iMEDIUM 933,983 889,059 1,189,016 ‘ 3,017,058 SEVEL 3 B4 -
e Y ! ! ! M_MARITAL_ST in "MARRIED, 'WIDOW ; X
13 - M_INCOME_LVL in "LEVEL 1', "LEVEL 2, "LEVEL 3, 'LEVEL 4' |Low 2,621,892 2,451,491| 2,826,630 [ 7,900,013 20 |AND M_INCOME_LVL in 'LEVEL 1', 'LEVEL 2, & HIGH 0 /—\

™
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Dynamically Using ODM From Oracle Bl

Model Attributes Significance

Time runi: 5/15/2014 7:37:48 AM

Most Significant Attributes in the Model

Predicted LTV

Time run: 5715/2014 7:37:48 AM

LTV Probability by Ages

Reports

fﬂ All Reports
[+ Data Dictionarv Reports

AGE 1 0.117 5g 1924
555—590.0% 29
MARITAL_ST 2 0.089 55 24
54 25
‘CROT_RATE 3 § 0.028 53 26
52 27
INCOME_LVL 4 | 0.027 51 28
MONTHS_CONTACT 5 | 0,005 50 20
. 1 49 30
43 M
Explanatory Value
47 32
45 33
_ - 45 34
Select Table Details By Credit Rate - 44 15
43
42 4 a5 37
Cé Credit ) 4038
# of Custs | 1- Revenue |Proba Low LTV [Probab Very High LTV )
Rate — Probab Very High LTV — 13 Cust Probab Low LTV
500 63| 4,578,456 31.0% 11.0%
615 72| 4,378,773 27.3% 5.0%
630 76| 5,302,133 30.0% 7.6% .
545 189 | 14,404,249 28 1% 9.7% LTV Probability by Income Level
650 45| 3,663,435 12,0% 12,9% P
665 q L‘U‘H;H;l AHMF_USCRES _FRUALICS
4| =-EH saMp_USERS VIS
:gg 14 @ 5vS IEJT D'M'EI_K 148455 CREATE OR REPLACE FORCE VIEW "BISAMPLE™.™0DM SABMP CUSTOMERS LTV™ ("CUST_KEY™", "M INCOME ILVL", "M MARITI
5.
700 1 j@we;‘w i - SELECT C."CUST_KEY",
Z> 4|  @-§2 oDM_REGRDEMO_DATA €. "M_INCOME_LVL",
- I = £ ODM_REGRDEMO_DATA_LOB €. "M_MERTIAL ST,
745 g - - = C."™M CRDT RATE",
750 1| ©-£% ODM_REGRDEMO_TRAIN e
C."M LTV",
| 755 =R =2 fo0M_SAMP_CUSTOMERS_LTV S —
4 - r
] CODM_SAMP_CUSTOMERS_TRAII -
—— g % DDM_SAMP_CUSTDMERS_V C."M_MONTHS_COMNTACT",
5-89) DLAP- CUST-SEGMENT HI-ER . to_number (extractValue (FREDICTION DETATLS(ODM LTV BIN USING *), 'Details/@node')) M_FRED LTV _NODE,
-89 OLAP CUST SEGMENT VIEW. PREDICTION PROBABILITY (ODM LTV _BIN, 'VERY HIGH' USING #) M_FRED FROB VH,
- ~ - PEEDICTION PROBABILITY (ODM LTV BIN, 'HIGH' USING *) M PRED FROB H,
-] OLAP_EMPLOYEE_CRG_VIEW — == - - -

PREDICTION PROBRBILITY (ODM LIV BIN,
PREDICTION PROEABILITY (ODM LIV BIN,
PREDICTION (ODM_LTV_BIN USING

FROM ODM_SAMP_CUSTOMERS V C:

"MEDIUM' USING
'"LOW' USING

Copyright © 2014, Vlamis Software Solutions, Inc.

*) M _PRED PROE M,
*) M_PRED PROE I,
*) M_PRED_BIN
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What I1s R?

. . . ﬁ mjcmm%m
* R Is an Open Source scripting —
language and environment for gl resryl

statistical computing and graphics = SR

ExpenmeshiDesion Desan of Expermmenss (I0E) & Asalvss of Expenmests! Data

http://www.R-project.org/ e i

» Popular alternative to SAS, SPSS  ficcmminimmmmcamn:
& other proprietary statistical e ——

environments e e

Natural avovaseProcessne Natoral Lasgrase Processing

* Around 2 million R users e

worldwide Prngeets Paghgmens Egecaly Compre Mo

Poychometrycs Psychometnic Models and Metiods
odocitleRzsoarch  Reprodocible Research

» Thousands of R packages = s s

SoctalScienoes Seamstics foe e Social Scsences

I I S Asalyss of Spatial Dats
aval ab e SpatioTemson! Fandlieg 20 Anatyzio Spatio- Temporal Dtz
Sarvrml Sermval Ambyn
TemzSenes Teme Senes Analis
Raghical Model: R

M )
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http://www.r-project.org/

2013 Rexer Analytics Data Miner Survey

« 6™ survey since 2007
e 68 questions

« 10,000+ invitations emailed,
plus promoted by
newsgroups, vendors,
and bloggers

* Respondents:
1,259 data miners
from 75 countries

« Data collected in
first half of 2013

*Data from software vendors is excluded from
analyses in this presentation unless otherwise noted.

Copyright © 2014, Vlamis Software Solutions, Inc.

Vendors*

Corporate

NGO / Gov’t (6%)

Academics

Vendors are
included in this
analysis.

Consultants

Central & South America (4%)

* Brazil 2% _ _
Middle East & Africa (3%)
/
Asia Pacific
 India 5%\ North America

« USA 37%
 Canada 3%

* Australia 3%

Europe
* Germany 8%
* UK 5%
* France 4%
* Poland 3%

M )
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2013 Rexer Analytics Data Miner Survey (2)

The proportion of data miners using R is rapidly growing, and since 2010, R has been the
most-used data mining tool. While R is frequently used along with other tools, an increasing
number of data miners also select R as their primary tool. Among data miners who say they
are likely to switch their primary package in the coming year, R is frequently identified as the
tool they are plan to switch to — more than 2.5 times more often that any other tool.

80%
70%
60%
50%
40%
30%
20%
10%

0%

R Usage

2007 2008 2009 2010 2011 2012 2013

Copyright © 2014, Vlamis Software Solutions, Inc.

70% of data miners
report using R

24% of data miners
select R as their
primary tool

-M ™
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Oracle R Enterprise

 Part of the Advanced Analytics Option to the Oracle
Database Enterprise Edition

* Provides transparent access to database-resident data
from R

 Embedded R script execution through database
managed R engines with SQL language integration

* Provides data and task parallelism and full power of
Oracle database for R

« Enables advanced statistics for in-database execution
* Integrates R into the IT software stack
« Extends and enhances open source R

- ™
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Oracle R Distribution

ability to dynamically load:

Intel Math Kernel Library (MKL) Oracle
+ AMD Core Math Library + S rt
Solaris Sun Performance Library UppO

* Improved scalability at client and database for
embedded R execution

« Enhanced linear algebra performance using Intel’s
MKL, AMD’s ACML, and Solaris Sun Performance
Library

 Enterprise support for customers of Oracle Advanced
Analytics option, Big Data Appliance, and Oracle Linux

 Available as a free download from Oracle

 Oracle to contribute bug fixes and enhancements to
open source R

- ™
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Other R Offerings

ROracle

* Open source Oracle database interface driver for R based on OCI

« Maintained by Oracle, optimizations and bug fixes released to open
source community

Oracle R Connector for Hadoop
* R interface to Oracle Hadoop Cluster on Big Data Appliance
« Access and manipulate data in HDFS, database, and file system
» Write MapReduce functions using R and execute through R
Rstudio
* Popular open source user interface for R
* Integrated Development Environment
Rcommander
« Extended GUI for R
» Used for plugins (e.g. text mining)
« Often used with Rstudio

-M ™

Copyright © 2014, Vlamis Software Solutions, Inc. SOFTWARE SOLUTIONS




8.13 Oracle R Enterprise
R Integration

4

Clear All Filters

Script Name
() Balloon Plot
() BusiestAirports-1
() Conditional Histogram
7) Correlation Matrix Elipses

R End-User Interaction

R Workbench

Param 1:

cursor(select g'ALL' UNIQUE_CARRIERS,gboth' GR&  |cursor(select 550 "ore.png.height”, 550 "ore.| Apply

R Sourcing from BI CEIM R Sourcing from BI CEIM (end-user)

Param 2:

QCC-1 Graphics Result

xbar Chart for arrival delay - years 1987 - 1999
new data 2000 - 2008

R Results Object in RFD

In As Paulo R

BIP Sourdng from R Quality Control Chart (BIF)

C-1

function{dat) {
uniguecarrier <- datfUNIQUE_CRARRAIERS
delayType <- dat$DELAY TYDE
start¥Year <- dat55TART YEZR
end¥ear <- datsEND YERR
newlDataStart¥ear <- dat$NEW_DATR STARRT_YERR

() Correlation matrix drdes =
~ Enh o Bar Flat = Calibmation data in set! New data in set2 newlataZndY¥ear <- dat$NEW_DATA_END YERR
_) Enhanced bar Flo = (=T L] graphTypes <- dat$CRAPH TYDES

f ) Heatmap -E - ./ \ ore_sync({table="ONTIME 5")

@) Multipanel Geo Lattice Plot = m REE— I N (1T cre.attach(]

- Multivariate Star Plot E L likrary{"gcc™, lib.loc="/home/oracle/B/library™)

= uinvaria r o E @ o trrtromeymmooomrmsoeef s me e ——— LCL if {graphTypes == “"both") graphTypes <- c{"xbar", "5")

) PredictDelays-build = | / dat <- ONTIME §
™) PredictDelays-score o oo - .- if (mewDataStart¥ear!= -1)

.:. ool s I R D D O D I I O I R B I | dat <- dat[{dats¥YEAR>=start¥ear & dat$YEAR<=endYear) |
2Q (7] {dat$¥YERR>=newDataStart¥ear & datf¥ERR<=newDataEnd¥ear),]
= RandomRedDots 1987 1989 1991 1993 1995 1997 1998 2001 2003 2005 2007 } else {

[ ) Times Series Forecasting e dat <- dat[dat3YEIRRs>=start¥ear & dat3¥YIRR«<=end¥Year,K ]

- nau

() Volcano Perspective Plot e if{uniq’uecarrier i= vAIL) |

-;-VD|EanD Perspective Plot2 Mumber of groups = 22 dat <- dat[dat3UNIQUECARRIER == uniguecarrier, |

() sincFunction Cenler = 7.008499 LCL is variable Number beyond limits = 16 ! )

StdDev = 26,1959 UCL is variable Number violating runs = 0 if {delayType=="arrival®) {
dat <- dat[,c{"ARRDELAY"™ "YERR")]
. 1 else {
S Chart for arrival delay - years 1987 - 1999 dat <- dat[,c({"DEPDELAY", "YERR")]
. new data 2000 - 2008 ! . I
£ 4 Calbration cata in set1 New i in s=t2 namss {dat) <- o{"DELAY", "YEAR®)
=2 I delayData <- ore.pull (dat)
E library{gee)
= g m group <- geoc.groups (delayDatasDELAY, delayDatas¥ERR)
o = num¥ears <- end¥ear - start¥ear + 1
E o par (mfrow=c {length (grapghTypes) , 1)}
=] o fori{gt in graphTypes) {
: o if (newDataStart¥ear == -1) { £ not using new data compariscon
= title <- pasteigt, "Chart for",delaylype, "delay -
g years"™ start¥Year, "-",end¥Year)
1987 1989 1891 1983 1995 1997 1999 2001 2003 2005 2007 setl <- groupll: numYears, ]
ob] <- gooisetl, type=gt, title=title)
Cranin IS DAY
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R Workbench R Sourcing from BI CEIM R Sourcing from BI CEIM (end-user) R Results Object in RPD BIP Sourcing from R Quality Control Chart (BIP)
MW series require (gplots)
[ prediction
[ 95% confidenceband| /A 0 set.seed(120)
6 = =08 # simulate an AR({1l) process
," coefs <- 0.85
’l' series <- arima.sim({list{ar=coefs),n=250)
s
"
2] 'l' ¢ fit AR(1l) with the 200 first data
[ medel <- arima(series([1:200],c(1l , ¢ AR part
! o, § I orxder
I: a)) $§ MA part
:" £ make forecast frcom the medel
2 — ! forecast <- predict (model,b 80)
o '
|
42 [ ¢ compute the limits cof the graph
o F -t ylim <- c{ min{series[1:200], forecastspred - 1.36 * forecasts$se),
t max (series[1:200], forecastspred + 1.5¢6 * forecasts$se))
[
[}
0 ¢ prepare the space where to plet
opar <- par{mar=c({4,4,2,2),6las=1)
/ plot(series, ylim=ylim, type="n",xlim=c(1,250))
1 usr <- par("usx")
-2 ¢ split the figure in two parts
£ - the part used to fit the model
rect {(usr[1],usx([3],201 ,usr[4] ,border=N2, cel="lemcnchiffon")
- - the part used tc make the forecast
' i rect (201 Jusr([3],usxr[2],usr[4],beorder=NA, col="1lavendexr")
-4 - \ ot
‘\‘;_;," abline{(h= (-3:3)*2 cecl ="gray" lty =3)
1 | ] | I 1
& draw a 95% confidence band
0 50 100 150 200 250 polygeon{ c{201:280,280:201),
cl{forecastspred — l.96*forecasts$se,reviforecastipred + 1.36*L
Time cel = "orange",
lty=2,border=N&)
Refresh
lines({ 201:280 , forecast$pred - l.S%e¢*forecast$se , lty=2)
lines({ 201:280 , forecastspred + l.8¢*forecasts$se , lty=2)
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Search

Administration | Help v

8.4 Oracle Datamining B8 Open v | Signed In As
|| LTV Prediction | LTV Details *{ Classification Tree { LTV Probabiities | WhatIfScoring * Geo LTV Prediction ' Regression | Regression Model | ResultsMap
w Geo LTV Prediction @ Return to Main Index page

El Page Information {cick to collapse or expand)

» Description : This dashboard combines the results of an Oracle Data Mining Classification model with a geographical visual representation of the probabilities in OBIEE maps.

Geo LTV Prediction

/ .
E—— - = ‘ - =
A 4
¢ || [Map Formats View | Q.'? | Q Q ¢ | |Map Formats Vie:
C65 Longitude,C64 Latitude Tk e ; = OBIEE_STATE
I ; cy an ) >
[¥] ElProbabilty of Very High LTV (Variable Mark [ A \ [Z] =l 1-Revenue (Bar Graph)
M First Tenth J 9B [ WHIGH, 1- Revenue
[ BLowW, 1-Revenue
B Second Tenth WMEDIUM, 1- Revenue
M Third Tenth WVERY HIGH, 1- Revenue
B Fourth Tenth s [¥]EIM15 Cust Probab High LTV (Colo
M Fifth Tenth | B First Tenth
Sixth Tenth il R L > T 5, M Second Tenth
|5 e e s 2
| SafiDiegoy . B Third Tenth
Stan N Seventh Tenth I:] Titana » ol
"l Eight Tenth SC Fourth Tenth
Ninth Tenth 0 mi W Fifth Tenth
Broadmogs Ba AC?I.W [ Aarxsb'a_ne Last Tenth > ‘--- Lol *"’f‘ﬁ -
(e % =
oV S
® A 1-Revenue
@ South San Francisco - : . - . -
) ‘ |HIGH LOW MEDIUM |VERY HIGH |Grand Total ;
.0 |alabama 32,041 62,229 124,009 | 218279
omi  ®acfia | Alaska 35,974 127,974| 163,948
£ 1 Lk . deded st
|Arkansas 52,224 | | 56,405 | 108,629
5km Z. » |Califarnia 3215891 1.870.802| 3.142.887 513.177| RGRR 700!

Customer “most likely” be
be HIGH and VERY HIGH

value customer in the future
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What is Spatial Data?

* Business data that contains or describes location
« Street and postal address (customers, stores, factory, etc.)
« Sales data (sales territory, customer registration, etc.)
» Assets (cell towers, pipe lines, electrical transformers, etc.)
» Geographic features (roads, rivers, parks, etc.)

« Anything connected to a physical location

« Any data sets that contain “link and node” relationships
between data objects. Can be directional or non-
directional.

-M ™
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How to Get Started

Lots of internal experts and lots of people who would like to
be involved and learn

Lots of people intimidated by what they don’t know
Start by “level setting” and establishing a strong foundation
with basic training (2 days)

* Bring people along on the journey, establish culture
Immediately conduct a workshop (JAD style session)
Investigation of possibilities

« Evaluation of data sources and data sets

* Recognition of major business issues

» Review of basic algorithms

* |dentification of potential PoC projects (plusses and minuses)

Decide on pilot projects and who works on it
Start simple and return value quickly

- ™
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Need Representatives from Across

Organization

Get different perspectives

Data Mining requires synergistic insights

Builds broad support

Non-siloed

Takes Data mining out of IT and into Line of Business
Participants learn from each other

Formal statistics background not required

* Only prerequisite: analytical mind set / love data

-M ™

Copyright © 2014, Vlamis Software Solutions, Inc. SOFTWARE SOLUTIONS




Methodology

« Implement a highly scalable infrastructure

 Establish a common foundational understanding of
data mining

« Demonstrate the Value of Analytics by Completing a
Market Basket Project Immediately

m )
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ODM Machine Bundle Overview

« Hardware
* Oracle Database Appliance

« Software
* Oracle Database 12c (with options)
« Oracle Advanced Analytics Option including Oracle Data
Mining
* Oracle SQL Developer: Data Miner Add-in (free download)
« Services

* Implementation and configuration from Vlamis Software
Solutions (Oracle Gold Partner)

* Oracle University Oracle Data Mining Techniques course
(taught by Vlamis Software Solutions)

» Market Basket Analysis Project performed on company data
* Time frame: 9 business days (less than 2 weeks)

-M ™
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Compressed Schedule

 Day 1:
« Two consultants meet with client team to review project plan, review data sources, identification

of best data to start with, set technical objectives for project (basic market basket analysis
deliverable)

« Day 2:
» Consultant One: Install ODA and configure to network (need support from client tech staff)
» Consultant Two: Conduct first day of ODM class with client team
« Day 3:
» Consultant One: Install new pluggable Database, SQL Developer
» Consultant Two: Conduct second day of ODM class with client team
* Day 4:
« Two consultants establish data plan for project with client and import data
 Day 5:
» Consultant One: Prepare tables for mining (add keys, new tables, transforms, etc.)
» Consultant Two: Document data plan
* Day 6:
* Consultant Two: Build market basket workflow
 Day7:
« Consultant Two: Conduct market basket analyses
« Day 8:
» Consultant Two: Prepare presentation of findings from market basket analyses
 Day 9:
» Consultant Two: Deliver presentation with client

-M ™
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Oracle Data Mining Training (2 days)

Introduction

Data Mining Concepts and Terminology

The Data Mining Process

Introducing Oracle Data Miner 11g Release 2
 Using Classification Models

» Using Regression Models

Using Clustering Models

Performing Market Basket Analysis
Performing Anomaly Detection

Deploying Data Mining Results

-M ™
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Oracle R Enterprise Training (2 Days)

* Oracle R Enterprise technologies introduction

* Introduction to R hands-on

* ORE transparency layer with hands-on exercises

« ORE embedded R execution with hands-on exercises
« ORE predictive analytics with hands-on exercises

» Using ROracle

« Overview of ORE with OBIEE

-M ™
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Comparison of Training Courses

Oracle Data Mining

« Organized by algorithm
Intro to data mining

MBASs, Bl Admin, DBAs
Focused on business issues
Uses GUI

Approachable for new users

Copyright © 2013, Vlamis Software Solutions, Inc.

Oracle R Enterprise

» Organized by process

Intro to Oracle R Enterprise
Data Scientists, Bl Admin, DBAs

Focused on executing R
In Oracle Database

Uses R scripts
Technical

-M ™
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Oracle In Memory

« Announced at Oracle OpenWorld 2013
* Launched by Larry Ellison June 2014

* Not released yet, so packaging not final —
Option? (likely) Exadata only? (likely not)

 Allows Oracle tables to be loaded into memory

« Super-fast scans of data using SIMD and vector
Instruction sets

* Works with OLTP
* First release likely limited in scope
 Allows for more flexible aggregation

-M ™
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Oracle In Memory Predictions

* In Memory capabilities will start overlapping with
Oracle OLAP capabillities

Allows for more flexible deployments

No need to pre-define hierarchies

Does not have metadata for pre-defined hierarchies yet
Does not have capabilities for OLAP calculations yet

Does not involve misunderstood cube technology —
simple for DBAs to understand

-M ™
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Oracle Test Drive

* Free to try Oracle Bl, Advanced Analytics and Big Data
e Go to www.vlamis.com/td
* Runs off of Amazon AWS

* Test Drives for:
* Oracle Bl
* Oracle Advanced Analytics
« Big Data

« Once sign up, you have private instance for 5 hours
 Available now

m )
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http://www.vlamis.com/td

d -
BIWA SIG

Better Information Better Results
www.oraclebiwa.org

Mark Your Calendars Now!

BIWA Summit 2015, Jan 27-29
Oracle HQ Conference Center

Accepting Abstracts NOW!

Business Intelligence, Warehousing and Analytics
IOUG Special Interest Group

www.biwasummit.com



http://www.biwasummit.com/

Thank You!

Thank You for Attending Session Capitalizing on
Analytics in the Oracle Database in Bl Applications

Presenter Information

Dan Vlamis, President

Vlamis Software Solutions, Inc.
816-781-2880
dvlamis@vlamis.com

For more information go to www.vlamis.com
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