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WHAT

@brendantierney http://www.oralytics.com @chandlerDBA http://chandlerDBA.com [

HiELE



= ?amma = - integral(0-inf) 4

:1/1—1/3+1/5—:‘/7|-0;al

= {/E) oin= 1l/E] p|r2k
\BSOLUTE VALUE

pirlr2r3 yram|

L=50,000 = ‘
99 = XCI% Gamma(x+1) = x Ga
Cert Sz al - |b

e

v=5,00052MmM el G
)

—

@brendantierney http://www.oralytics.com @chandlerDBA http://chandlerDBA.com



@brendantierney http://www.oralytics.com @chandlerDBA http://chandlerDBA.com



! |
25

TIME

@brendantierney http://www.oralytics.com @chandlerDBA http://chandlerDBA.com




= Hsrr 71,2-9?'+".5'mu
- l 1o ). %28
6 243 4 76,5
3 , £

_ 2 /Ly\uz cop
A /z(h ey = ] (g'!‘}‘”“' )

./Q’ N HTaa (,4 + )som'z 3

)'L

- 4,8 Y%
./‘( -/u.‘n,‘js ;”f_ULL(”\*

7] Sl T
'("' S P-4t
?2)
FFE

Y

@brendantierney http://www.oralytics.com @chandlerDBA http://chandlerDBA.com




Portuguese Customer Marketing data set

Want to use machine learning to predict what customers are likely to open a new type of

bank account.
https://archive.ics.uci.edu/ml/datasets/Bank+Marketing
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https://archive.ics.uci.edu/ml/datasets/Bank+Marketing

WHY
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MACHINE
LEARNING

Ineet all your financing needs, Which one are you looking for right now?
(Don't worry, you can switch later)
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The forgotten part / The
part that is not talked
about or discussed

Nobody talks about this

Business ( } Data
Understanding { Understanding
\‘f

Data
Preparation

Deployment

ol

Everyone only talks up to
this point

Evaluation
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HOW
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* All the inputs are connected each neuron in the hidden layer (red circles).

*  Weights are applied to each input to a neuron
* A neuron takes a set of numeric values as input and maps them to a single output value.
* A neuron is a simple multi-input linear regression function, where the output is passed through an activation function.
*  Two common activations functions are logistic and tanh functions. There are many others including logistic sigmoid function, arctan

function, bipolar sigmoid function, etc.

Input

Inputg

Input

Input

Hidden Layer
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» Additional hidden layers can be added
» The complexity of the computations involved can increases dramatically.
» But the addition of additional hidden layers gives the Neural Network to find additional and at
time very complex patterns hidden in the data.
* Deep Learning
« Each hidden layer finds deeper connections between the different input features
* More hidden layers => more complex processing and time

<«— Deep Learning ——m
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* Back Propagation Neural Networks
* Training Data Set and Error rates are fed into the network (hidden layers)
* The processing at each neuron is updated and the weights rules adjusted to reduce the error rate.
* The Neural Network model starts by assuming random weights to each of the connections in the network. The algorithm then
iteratively updates the weights in the network by showing training data to the network and updating the network weights until

the network is optimized, in a generalized way to avoid over fitting.
* Neural Networks learn and then relearn/update themselves

/\ Errors
[ : Output

<«— Deep Learning ——m
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HOW

do we create a Neural Network Model?
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Oracle Machine Learning Algorit

CLASSIFICATION
. Naive Bayes
. Logistic Regression (GLM)
. Decision Tree

. Neural Network

. Explicit Semantic Analysis

CLUSTERING
. Hierarchical K-Means
. Hierarchical O-Cluster
. Expectation Maximization (EM)

ANOMALY DETECTION
. One-Class SVM

TIME SERIES
. State of the art forecasting using
Exponential Smoothing.
. Includes all popular models
e.g. Holt-Winters with trends, seasons,
irregularity, missing data

REGRESSION
. Linear Model
. Generalized Linear Model
. Support Vector Machine (SVM)
. Stepwise Linear regression
. Neural Network
. LASSO

ATTRIBUTE IMPORTANCE
. Minimum Description Length
. Principal Comp Analysis (PCA)
. Unsupervised Pair-wise KL Div
. CUR decomposition for row & Al

ASSOCIATION RULES
*  Apriori/ market basket

PREDICTIVE QUERIES
. Predict, cluster, detect, features

SQL ANALYTICS
. SQL Windows, SQL Patterns,
SQL Aggregates

FEATU

TEXT MINING SUPPORT
. Algorithms support text type
. Tokenization and theme extraction
. Explicit Semantic Analysis (ESA) for
document similarity

STATISTICAL FUNCTIONS
. Basic statistics: min, max,
median, stdev, t-test, F-test,
Pearson’s, Chi-Sq, ANOVA, etc.

R PACKAGES
. CRAN R Algorithm Packages
through Embedded R Execution
. Spark MLIlib algorithm integration

ExPORTABLE ML MODELS
. REST APIs for deployment
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(@

BEGIN -
DBMS DATA MINING.CREATE MODEL ( @
model name => 'DEMO NNET MODEL 1',
mining function => dbms _data mining.classification, e
data table name => 'banking marketing Training v',
case_id column name => 'ID',
target column name => 'TARGET',
settings table name => 'demo nnet settings default');
END; {} SETTING_NAME |€} SETTING_VALUE |€¢ SETTING,
1 ALGO_NAME ALGO_NEURAL_METWORK INPUT
2 NMET_HIDDEN_LAYERS 1 DEFAULT
3 NMET_ITERATIONS 200 DEFAULT
drop table demo nnet settings default; 4 PREP_ALTO oM INPUT
CREATE TABLE demoﬂnetﬁ;eggmg s_default 5 NNET_ACTIVATIONS *NNET_ACTIVATIONS_LOG_SIG' DEFAULT
( setting name VARCHARZ(30), & ODMS_RANDOM_SEED ) DEFAULT
setting value VARCHARZ2 (4000)) ;
- 7 NNET_HELDASIDE_RATIO .25 DEFAULT
-- insert the settings records for a Neural Network & NNET_HELDASIDE_MAX_FAIL b DEFAULT
-- ADP is turned on. By default ADP is turned off. 9 LBFGS_HISTORY_DEPTH 20 DEFAULT
BEGIN 10 CLAS_WEIGHTS_BALANCED OFF DEFAULT
INSERT INTO demo_nnet settings default (setting name, setting value) 11 NMET TOLERANCE . poEDDL DEFAULT
values (dbms data mining.algo name, dbms data mining.algo neural network); 12 ODMS_DETATLS 0DMS_ENABLE DEFAULT
INSERT INTO demo_nnet settings default (setting name, setting value) 13 |LBFGS_SCALE_HESSIAN LBRGS_SCALE_HESSIAN_FNARLE DEFAULT
VALUES (dbms data mining.prep auto, dbms data mining.prep auto on); 14 L BFGS_GRADTENT_TOLERANCE - 0000000801 DEFAULT
END; 15 0DMS_MISSING_VALUE_TREATMENT ODMS_MISSING_VALUE_AUTO  DEFAULT
16 ODMS_SAMPLING 0DMS_SAMPLING_DISABLE DEFAULT
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BEGIN
DBMS DATA MINING.CREATE MODEL ( -
model name => 'DEMO NNET MODEL 1°', e : '
mining function => dbms_data mining.classification,
data table name => 'banking marketing Training v',

case_id column name => 'ID',
target column name => 'TARGET',

settings table name => 'demo nnet settings default');

END;

<:>2W

drop table demo nnet settings default 2;
CREATE TABLE demo_nnet settings default 2
( setting name VARCHAR2 (30),

setting value VARCHAR2 (4000));

BEGIN
INSERT INTO demo nnet settings default 2 (setting name, setting
values (dbms_data mining.algo name, dbms data mining.algo neural

INSERT INTO demo nnet settings default 2 (setting name, setting
VALUES (dbms data mining.prep auto, dbms data mining.prep auto o

INSERT INTO demo nnet settings default 2 (setting name, setting
VALUES (dbms_data mining.nnet_nodes_per layer, '20,10,6');

{+ SETTING_NAME [ seTTiNG_vALUE 4 SETTIN

1 ALGO_NAME ALGO_NEURAL_NETWORK INPUT
2 NNET_HIDDEN_LAYERS 3 DEFAULT
3 NNET_ITERATIONS 200 DEFAULT

4 PREP_AUTO N INPUT
5 NNET_ACTIVATIONS ‘NNET_ACTIVATIONS_LOG_SIG', 'NNET_ACTIVATIONS_LOG_SIG', ‘NNET_ACTIVATIONS_L0G_SIG' DEFAULT
& 0DMS_RANDOM_SEED ] DEFAULT
7 NNET_HELDASTDE_RATTO .25 DEFAULT
8 NNET_HELDASIDE_MAX_FAIL 6 DEFAULT
9 LBFGS_HISTORY_DEPTH 20 DEFAULT
10 CLAS_WELGHTS_BALANCED OFF DEFAULT
11 NNET_TOLERANCE 800001 DEFAULT

12 NNET_NODES_PER_LAYER 20,10,6 INPUT
13 ODMS_DETAILS 0DMS_ENABLE DEFAULT
14 LBFGS_SCALE_HESSIAN LBFGS_SCALE_HESSIAN_ENABLE DEFAULT
15 LBFGS_GRADIENT_TOLERANCE  .@800000801 DEFAULT
16 0DMS_MISSING_VALUE_TREATMENT ODMS_MISSING_VALUE_AUTO DEFAULT
17 0DMS_SAMPLING 0DMS_SAMPLING_DISABLE DEFAULT

END;
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HOW

good Is It/
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I

“there’

no such thing|
as a free
lunch.

S

0
(condition negative)

0

(test outcome
negative)

True Negative

1
(condition positive)

_Testing & Evaluating

e Other Models

_

False Negative
(Type 11 Errors)

Negative Prediction Rate =
ET\‘UC Negative

¥ Total Negative

1

Precision = Positive Prediction

(test outcome positive] | False Positive True Positive | Rate= True Positi
e | Errors E rue Fositive
(Typ ) Y Total Positive
Negative Rate = Accuracy =

{ZFalse Negative +
¥ False Positive}
¥ Total Population

{ETrue Negative + 3True Positive}

¥ Total Population

True Negative Rate =
Specificity =
¥.True Negative
FAll Negative

True Positive Rate =
Sensitivity = Recall

Y. True Positive

S All Positive

Decision Trees, Naive Bayes, GLM, SVM

Algorithm

Accuracy

Precision

Recall

GLM

83%

86%

41%

Decision Tree

82%

88%

40%

Naive Bayes

80%

64%

34%

SVM

82%

88%

39%
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True Negative Rate =
Specificity =
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True Positive Rate =
Sensitivity = Recall
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Decision Trees, Naive Bayes, GLM, SVM

Algorithm

Accuracy

Precision

Recall

GLM

83%

86%

41%

Decision Tree

82%

88%

40%

Naive Bayes

80%

64%

34%

SVM

82%

88%

39%

Neural Network 1

90%

54%

58%

Neural Network 2

92%

96%

89%

Neural Network 3

93%

99%

88%

20,10,6

20,8,4
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How Quick is it?

Oracle - Model Build Timings (seconds)

1000

Number of Records in Training Data Set (minutes) 500

72K 210K 660K M 10M 800
» Naive Bayes 003 0.08 0.40 117 542 | o
E Decision Tree 0.08 0.08 0.53 3.08 1498 |
'g GLM 0.02 0.05 0.18 0.67 3.85 222
2 SyM 0.02 0.03 0.30 0.85 397 | wo P —
- 0]
Neural Network 1.37 5.87 26.67 67.97 340.02 ’ 2k 10K cs0 . oM
=== Naive Bayes ==l==Decision Tree ==l==GLM SVM
A~
?‘.‘-(-:_,._4— Algorithm Accuracy | Precision | Recall
= J GLM 83% 86% 41%
s 4 Decision Tree 82% 88% 40%
- * > J Naive Bayes 80% 64% 34%
)/ ‘ SVM 82% 88% 39%
. ‘o Neural Network 1 90% 54% 58%
/ Neural Network 2 | 92% 96% 89%
, y Neural Network 3 | 93% 99% 88%
—— LY
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Nobody talks about this

Business ¢ > Data
Understanding < Understanding|

~
~n

Data
Preparation
Data

~
v

Modeling

Everyone only talks up to
this point

Evaluation ¢

HOW

do we use this Neural Network Model?
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Making Predictions

-— Using the Neural Network to label data (make a prediction)

PREDICTION
PREDICTION PROBABILITY

AN LERLEEEE L
- gt
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Making Predictions

-— Using the Neural Network to label data (make a prediction)

PREDICTION (DEMO NNET MODEL 3 USING *)
PREDICTION PROBABILITY (DEMO NNET MODEL 3 USING *)
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Making Predictions

-— Using the Neural Network to label data (make a prediction)

PREDICTION (DEMO NNET MODEL 3 USING *)
PREDICTION PROBABILITY (DEMO NNET MODEL 3 USING *)
FROM banking marketing data
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Making Predictions

—— Using the Neural Network to label data (make a prediction)

SELECT id, age, Jjob, marital, target,
PREDICTION (DEMO NNET MODEL 3 USING *) Predicted Value,
PREDICTION PROBABILITY (DEMO NNET MODEL 3 USING *) Prob

FROM banking marketing data

WHERE rownum <= 8;

{t 1D |4 AGE |} JoB [{} MARITAL £t TARGFFI{; PREDICTED_VALUE |{} PROB

1 AAATBYAAMALAAAEZ AAN 3@ technician married no no @.9998720931645994

2 AAATBVAAMAAAAEZAMB 33 services divorced no no @.9998586131862865

3 AAATBVAAMAAAAEZAMC 32 technician single no no @.9598648012493204

4 AAATBVAAMAAAAEZAAD 36 technician single no no @.9998630908547513

5 AMATBYAAMAAAAEZAAE 36 blue=collar single  no no 0.999690048182365

6 AAATBVAAMAAAAEZAMF 33 services single no no B.5875531335343148 |
7 AAATBVAAMAAAAEZ AMG 48 technician divorced no no @.999842670818056

B AAATBYVAAMAAAAEZAAH 41 blue=collar married no no ®.9998319477050562
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What-If Analysis

SELECT prediction (DEMO NNET MODEL 3

USING 30 AS age, Add more attributes.
'single' AS marital,
'technician' AS job, Change the values
'yes' AS housing, => see what happens to predicted outcome

'university.degree' AS education) Predicted Value,

prediction probability (DEMO NNET MODEL 3, 'no'
USING 30 AS age,
'single' AS marital,
'technician' AS job,
'yes' AS housing,
'university.degree' AS education) Predicted Prob NO,

prediction probability (DEMO NNET MODEL 3, 'yes'
USING 30 AS age,
'single' AS marital,
'technician' AS job,

'yes' AS housing,
'university.degree' AS education) Predicted Prob YES
FROM dual;
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HOW
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How best to expose this analysis?
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How best to expose this analysis?
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What is REST?

REpresentational State Transfer e\

A URI request will elicit a response with a payload
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WHY REST?

It is easy! e GET (select)
e POST (update)

4 verbs... e PUT (insert)
« DELETE (delete)
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RESﬂtat OdEes

Not Found
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k.
1xx - Hold On

2xx - Well Done

3xXx - Go Away

4xx - you messed up

REST StatUS COdES 5xx-|messed up
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1 =
1xx - Informational

2XX - Success
3xx - Redirection
4xx - Client Error

REST Status Codes sx-serverError
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How do we do this with an Oracle database?

Oracle Rest Data Services - ORDS

- ety
Glass* Standalone/Jetty LA
ORACLE

Application Express

d&%\ ORACLE'

| / Weblogic
Apache

SOFTWARE FOUNDATION

Apache Tomcat

WebLogic Server
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How do we do this with an Oracle database?

Oracle Rest Data Services - ORDS

Vap & Bind
JSON, CSV
SQL Result Set
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Install

Download the latest version here:
https://www.oracle.com/technetwork/developer-tools/rest-data-services/downloads/index.html

Oracle REST Dats Services
Downloads

License Agreement

Thank you for accepting the OTN License Agreement; you may now download this software.

Oracle REST Data Services 18.3
Version 18.3.0.270.1456, October 3, 2018

Readme, Forum, Documentation

Oracle REST Data Services

(325dcd18715256c022f0d4434fb4490e) +
SO MB Download =mm

WESELEENLELELERNANLE ANl
LilELEENLELE LA
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Install ORDS

3 Oracle SQL Developer

unzip the file you downloaded

File Edit View Navigate Run Team BIELISS Window Help

= H @ L‘? '{}j @ - @ 1 Data Modeler ]
Connections. Database Copy
= N i il Database Diff... L - -
chnn‘jjﬁonus %‘ @ Da.tabase Export.. AC'—Ex $ J ava vers 1 on
gms ;ogmttorSessi ...... ' EVBIODEI’ java VerSion "1-8.0_171"
S Real Time QL Menitor...
S 501 Worksheet Alt-F10
?doc:""'fl_c . Unit Test » hnection
R oo St Comeciors. | _DtaMinr . $ cd /ul0l/app/oracle/product/ords
atabases Detected - - -
— - $ java -jar ords.war install
EEETTN  oreo- cornciors
= Quick Action... CiriAlA Run...
Etemal Too L sty ]
. e prompted install

(or you can pre-fill a response file)

You don't need APEX installed in the DB, but it's a good idea
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Install ORDS

This Oracle REST Data Services instance has not yet been configured.
Please complete the following prompts

Enter the location to store configuration data:/u0l/app/oracle/product/ords
Enter the name of the database server [localhost]: EEI18AHP

Enter the database listen port [1521]: 1521

Enter the database service name: pdbl

Enter the database password for ORDS PUBLIC USER: paroladOrdine

Requires SYS AS SYSDBA to verify Oracle REST Data Services schema.

Enter the database password for SYS AS SYSDBA: change on install

Enter 1 if you want to use PL/SQL Gateway or 2 to skip this step.

If using Oracle Application Express or migrating from mod plsgl then you must enter 1 [1]:
Enter the database password for APEX PUBLIC USER: paroladOrdine

Enter the database password for APEX LISTENER: paroladOrdine

Enter the database password for APEX REST PUBLIC USER: paroladOrdine

Completed installation

And VALIDATE the install
$ java -jar ords.war validate
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Start ORDS

JAVA OPTIONGS=
"-Dorg.eclipse.jetty.server.Request.maxFormContentSi1ze=2000000"

cd /u0l/ords

SJAVA HOME/bin/Jjava ${JAVA OPTIONS} \
-Jar ords.war standalone > ords.log 2>¢&l

URI: http://144.21.70.32:8080/ords
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it COUNTRY_ID |=i} COUNTRY_IS0_CODE |:i} COUNTRY_NAME

Simple Data Example sa77a —

52774 RO Australia
52775 BR Brazil
SELECT * FROM 22772 CA Canada
52771 CH China
schema.countries 52776 DE Germany
ORDER BY country iso code; 52777/ Denmark
- - 52778 E3 Spain
52779 FR France
52785 GB United Eingdom
52730 IE Ireland
52781 IN India
52770 IT Italy
52782 JP Japan
L2783 MY Malaysia
52784 NL The Netherlands
52785 N2 Hew Zealand
52786 PL Poland
52787 5L Saudi Arakia
22765 5G Singapore
52788 TR Turkey
227501735 United States of America
527491 Zn South Africa

@brendantierney http://www.oralytics.com @chandlerDBA http://chandlerDBA.com %




AUTOREST for a schema: ORDS.ENABLE_SCHEMA

| wanted to play with ORDS before this talk:

http://144.21.70.32:8080/ords/.....

Old Cloud DB, and it no longer exists... always free AWD to the rescue!

DBADW1

" DBADW1 e

Autonomous Datavase Information | Tooks | Tags

DB Connection Performance HubI [= Service Console IScaIe Up/Down Stop Actions =

’ General Information

Database name: DBADW!

Autonomous Database Information | Tools | Tags

General Information

AVAILABLE Database name: DBADW1
Workload Type: Data Warehouse

Compartment: ocloud? (root)
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AUTOREST for a schema: ORDS.ENABLE_SCHEMA

[> Service Console Autonomous Data Oracle APEX

Warehouse Oracle APEX is a low code application development framework for building and deploying world-class data centric
applications. APEX provides an easy-to-use browser-based environment to load data, manage database objects, develop
REST interfaces, and build applications which look and run great on both deskiop and mobile devices.

Overview

Activity

SQL Developer Web

Oracle SQL Developer Web provides a browser-based integrated development environment and administration interface for
é Oracle Autonomous Database. It provides a subset of the features available in the desktop product.

Administration

DATABASE
DBADWA1

RESTful Services and SODA

Oracle REST Data Services (ORDS) provides HTTPS interfaces for working with the contents of your Oracle Database in
S one or more REST enabled schemas.

All ORDS delivered resources for your Autonomous Database will have the following common base URL:

https:/nvwagjvzedngfini-dbadw1 adb uk-london-1 oraclecloudapps comiords/ Copy URL

load data and models, and ORDS enable it. DONE!

@brendantierney http://www.oralytics.com @chandlerDBA http://chandlerDBA.com %&




AUTOREST for a schema: ORDS.ENABLE_SCHEMA

| wanted to play with ORDS before this talk:

http://144.21.70.32:8080/ords/.....

https://vw8gjvzédngfihi-dbadwl.adb.uk-london-
1l.oraclecloudapps.com/ords/.....

(for slide readability)
https://o-c-a.com/ords
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AUTOREST for a schema: ORDS.ENABLE_SCHEMA

BEGIN BEGIN
ORDS .ENABLE SCHEMA ( ORDS .ENABLE OBJECT (
p_enabled => TRUE, p_enabled => TRUE,
P _schema => 'ADMIN', p_schema => 'ADMIN',
p_url mapping type => 'BASE PATH', p _object => 'COUNTRIES',
p_url mapping pattern => 'auto', p_object type => 'TABLE',
p_auto rest auth => TRUE) p object alias => 'countries'

p _auto rest auth=>
COMMIT; )7

END; COMMIT;
/ END;
/

https://o-c-a.com/ords/auto/countries/
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AUTOREST for a schema - metadata

http://o-c-a.com/ords/admin/metadata-catalog/countries/

IS Raw Drata Headers

Sawve Copw Collapse All

- items:
- a2
name :
= links:
bl = H
rel:

- href:

rel:

- href

mediaType:

rel:

- hiref:

mediaType:

hasmore:
1imit:
offset:
count:
= links:
-
rel:

- href:

rel:

- href:

Expand All W Filter JSO

“COUNTRIES™

“"describes"™

bl & o ol R A ) ool
“canonical”™

“hRttos S veSg T vz edn e el
“applicationsjson™

“"alternate”™

“hittps: S5 vwewSg oot v

"applicationsopenap
false

25

L=

a

REC L

“hRttos S veSg T vz edn

“first"™

“hRttos S e Sg T v e

i-cotalogcountriess

-
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AUTOREST for a schema - queries

http://o-c-a.com/ords/admin/countries/?q={"country_iso_code":"IT"}

{"country_id":52770,"country_iso_code":"IT","country_name":"ltaly".......}

JSOM Raw Data Headers

Save Copy Collapse All Expand All W Filter JSCOM
country_id: S277a

country_iso_code:

country_name: “Italy”™
= links:
- e
rel: "selfT
- href: “https:/ S vwBgivzedmn tries/ s277e"

hasmore: false
1imit: 25
offset:
count: 1

= links:

i = H
rel: “self”
 href: "hittps: Ladb . wk-London-1.oracleclovdapes . comsordsSaadmingcountries s 2g=RFER22country_iso codef 22 R22ITR22E70D"
w 1:
rel: "edit™
- href: “https: /A vwsgivzeangrihi -gbadwl . adb. uk-London-1.oracleclowdapes . comsords,aaminScountries / 2g=R7BR22country_1iso codeX32:X322ITXE23X7D"
w 2:
rel: “describedby™
- href: hittps:  Aowsgiuzedng, adb. uk-London-1.oraclecloudopps . com ords /admin/metodata-catalog/countriess "
href - D= 1 A S T Edng . L orid T L L dapp R S — i o Logs -
w 3
rel: “First"”
- href: "https: . AvwsgiveeadngFihi-dbadwl . adb. uk-London-1.oraclec lovdapps . comsords admincountries 2g=R7eR22country_iso codef22:X822ITR22870"
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AUTOREST for a schema - insert

curl -X POST -H "Content-Type: application/json" \
-d '"{"country id":1,"country iso code":"UR","country name":"Uruguay"}' \
http://o-c-a.com/ords/admin/countries/

select * from countries order by country id;

COUNTRY ID CO COUNTRY NAME
1 UR Uruguay

52769 SG Singapore

52770 IT Italy

52771 CN China
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AUTOREST for a schema - delete

curl -i -X DELETE
http://o-c-a.com/ords/admin/countries/?q=%7B%22country_iso_code%22:%22UR%22%7D

HTTP/1.1 200 OK

Date: Thu, 18 Oct 2018 10:22:42 GMT
Content-Type: application/json
Transfer-Encoding: chunked

select * from countries where country 1d=1;

no rows selected
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AUTOREST Conclusion

« AUTOREST is easy to enable.
Too easy!
You then need to secure it...

 AUTOREST is noticeably slower than defining your REST services explicitly
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Enable REST for a schema

BEGIN
ORDS .ENABLE SCHEMA (
P enabled => TRUE,
P schema => 'ADMIN',
p url mapping type => 'BASE PATH',
p auto rest auth => FALSE,
p url mapping pattern => 'admin');
commit;
END;

URI: http://o-c-a.com/ords/admin/
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Enable REST for a schema

Now we need to create
* aMODULE a container for 1 or more Templates and has a PATH in the URI
 aTEMPLATE unique within a module and has a PATH in the URI

* aHANDLER The'getual work bit. The SQL.
- GET, RUT,~POST, DELETE - passed in the HTTP header

 a PARAMETER | if you.have input binds

URI: http://o-c-a.com/ords/admin/<module>/<template>?<parameter>=
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Enable REST : Module

ORDS .DEFINE MODULE (

p module name => 'neural',

p base path => '/neural/’,
p items per page => 0,

P status => 'PUBLISHED',
p comments => NULL) ;

URI: http://o-c-a.com/ords/admin/neural/<template>
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Enable REST : Template

ORDS.DEFINE TEMPLATE (

p module name => 'neural',
P pattern > 'nwl',

p priority > 0,

p etag type > '"HASH',

p etag query > NULL,

p comments => NULL)

URI: http://o-c-a.com/ords/admin/neural/nw1
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Enable REST : Handler (an action for the Template)

ORDS .DEFINE HANDLER (

p module name => 'neural',

P pattern => 'nwl',

p method => 'GET',

p source type => 'Json/collection’',
p items per page => 5,

p mimes allowed => '"',

P comments => NULL,

p source =>

'select country name,country iso code from countries
where country iso code like :code order by country name'

) ;
URI: http://o-c-a.com/ords/admin/neural/nw1
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Enable REST : Parameter - bind variable handler

ORDS .DEFINE PARAMETER (

p module name => 'neural',

p pattern => 'nwl',

p method => 'GET',

P name => 'CODE PARAM',
p bind variable name => 'code',

P source type => 'HEADER',

P param type => 'STRING',

p access method => 'IN',

p comments => NULL) ;

}

URI: http://o-c-a.com/ords/admin/neural/nw1?code=
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Do it all in SQL Developer

E} a DBADW 1_admin
: . ETEI::IEE (Filtered)
_l @ Views
E Packages =
Ei| Procedures ;/ OR AL
% Functions ’E« SQL DEVELOPER
Operators ‘ —
:. EETnggers e
l Eﬂ Sequences
E} ‘g REST Data Services Version 18.2.0
=i |
E}% neural Copyright © 2005, 201 8, Orac andlor s afila
BD nwl
‘...[#3| CODE_PARAM

-

RI: http://o-c-a.com/ords/admin/neural/nwl?code=
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Use the URI with "curl"” - Command-line URL

http://o-c-a.com/ords/admin/neural/nw1?code=

curl -i -k https://o-c-a.com/ords/admin/neural/nw1?code=IT

{"items":[{"country_name":"Italy","country_iso_code":"IT"}],"hasMore":false,"limit":5,"offset":0,"cou
nt":1,"links":[{"rel":"self","href":"https://vw8qjvz6dngfihi-dbadw1.adb.uk-london-
1.oraclecloudapps.com/ords/admin/neural/nwi1?code=IT"},{"rel":"describedby","href":"https://vw8q]
vzbdngfihi-dbadw1.adb.uk-london-1.oraclecloudapps.com/ords/admin/metadata-
catalog/neural/item"},{"rel":"first","href":"https://vw8qjvz6dngfihi-dbadw1.adb.uk-london-
1.oraclecloudapps.com/ords/admin/neural/nwi1?code=I1T"}]}
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Use the URI - in Firefox to display the JSON nicely

https://o-c-a.com/ords/admin/neural/nwl1?code=IT

JSON Raw Data Headers

Save Copy Collapse All Expand All
items:
country_name: Italy
country_iso_code:

hasMore: false

e

rel self

hr http aqjvzeangr abad db. uk-London raclecloudapps. com/ords/adm r ode=I
1:

rel describedby

href: https://vwagjvzéangfihi-dbadwi. adb. uk-London-1. oraclecloudapps. com/ords /admin/metadata-catalog/meural /item
2:

rel: first

href: https://vwsgjvzeangfihi-dbadwl . adb. uk-London-1. oraclecloudapps. com/ords/admin/meural /nwl code=IT
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l ' Se t h e l | R I JSOM Raw Data Headers
Save Copy Collapse All Expand All W Filter ISON

w items:
w 8
country_name:
country_iso_code:
w 1:
country_name: "australia”
country_iso_code: Taum
w 2:
. country_name: "Brazil"”
https .//O'C'a.co m/ord country_iso_code: "BR"
v 3:
country_name: “Canada”™
country_iso_code:
b H
country_name:
country_iso_code
hasMore:
limit:
offset:
count:
w links:
w 8
rel: "self”
w href: “https:/ vwagivzedngfihi-db
w 1:
rel: "describedby”
w href: “https: ./ vwsgivzedngfihi-dbaad Sneural sitem™
w 2:
rel: “first®
w href: “https: ./ vwsgivzedngfFihi-dbads -
w 3:
rel: “next™
w href: "hittps: S vwsgivaedng; Bs . comdords Sadminsneural s
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And now with the ML code!

SELECT id,

age, job, marital, education,

FREDICTION (DEMC NNET MODEL_ 3 USING *) Predicted Walue,

E} ) REST Data Services

FREDICTION PROBABILITY (DEMO NWET MODEL_3 USING )

Prob

B ﬂ MﬂdU|EE FROM banking marketing data
where education like MVL(:education,'®")
B - neural
@ order by age
B E GET SELECT prediction (DEMO NNET MODEL 3
= USING :age AS age,
""" Iﬂ CODE_F, imarital AS marital,
E}T__.l. w2 :job AS job,
: shousing AS housing,
E}E GET ieducation AS education) Predicted Valus,
----- (373 EDUCATION_PARAM prediction probability (DEMO_NNET MODEL_3, 'no'
El T__l nw3/:age/:marital/:job/:housing:education, USING :age AS age,
imarital AS marital,
== ] GET p :job AS job,
L Iﬁ AGE_PARAM shousing AS housing,
ieducation AS education) Predicted Prob NO,
""" Iﬁ EDUCATION PAR'AM prediction probability (DEMO NNET MODEL 3, 'yes'
.25 HOUSING _PARAM USING :age AS age,
b Iﬁ JUE_F'AF!M :marlFal AS ]Tlﬂrltﬂl,
— :jobk AS job,
""" Iﬂ MARITAL_PARAM thousing AS housing,

ieducation AS
FEROM dual

education) Predicted_Prob YES3

@brendantierney http://www.oralytics.com

@chandlerDBA http://chandlerDBA.com




And now with the ML code!

ORDS.DEFINE TEMPLATE (

p_module name => 'neural',
p_pattern => 'nw2',
riorit => 1

E‘Ztag tyge —~ 'HASH', http://o-c-a. com/ords/admin/neural/NwW2?%education=basic. 6y
p_etag query => NULL,
p_comments => NULL) ;

ORDS.DEFINE HANDLER (
p_module name => 'neural',
p_pattern => 'nw2',
p_method => 'GET',
p_source_type => 'json/collection’,
p_items per page => 30,
p_mimes_allowed => '',
p_comments => NULL,
p_source =>

'SELECT id, age,job, marital, education,
PREDICTION (DEMO NNET MODEL 3 USING *) Predicted Value,
PREDICTION_PROBABILITY(DEMO_NNET_MODEL_3 USING *) Prob

FROM banking marketing data

where education like NVL (:education,''$'')

order by age'

)i
ORDS.DEFINEiPARAMETER(

p_module name => 'neural',
p_pattern => 'nw2',

p_method => 'GET',

p_name => '"EDUCATION PARAM',
p_bind variable name => 'education',
p_source_ type => 'HEADER',

p_param type => 'STRING',
p_access_method => '"IN',

p_comments => NULL) ;
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And now with the ML code!

J50ON

Save

ve

Raw Data Headers

Copy Collapse All

id:

age:
job:
marital:

education:

predicted_value:

prob:

id:

age:
job:
marital:

education:

predicted_value:

prob:

Expand All 7 Filter JSON

18
"student”
"single”
"basic.ey"”
myes®

8.5866976571765781

18
"student”
"single”
"basic.&y"
myes®

8.3871885817587752

oraclecloudapps.com
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And now with the ML code!

http://o-c-a.com/ords/admin/neural/NW3/30/single/technician/yes/university.degree/

ORDS.DEFINE_ TEMPLATE (

p_module_ name => 'neural',
p_pattern => 'nw3/:age/:marital/:job/:housing/:education/",
p_priority => 0,
p_etag_type => 'HASH',
p_etag _query => NULL,
p_comments => NULL) ;
ORDS.DEFINE_HANDLER (
p_module_ name => 'neural',
p_pattern => 'nw3/:age/:marital/:job/:housing/:education/"',
p_method => 'GET',
p_source type  => 'json/query;type=single’,
p_items_per_page => 0,
p_mimes_allowed => '',
p_comments => NULL,
p_source =>
"SELECT prediction (DEMO NNET MODEL_ 3
USING :age AS age,
:marital AS marital,
:job AS job,
:housing AS housing,
:education AS education) Predicted Value,

prediction probability (DEMO_NNET MODEL_ 3,

USING :age
:marital
:job
:housing
:education

prediction probability (DEMO_NNET MODEL_3,

USING :age
:marital
:job
:housing
:education
FROM dual');

AS
AS
AS
AS
AS

AS
AS
AS
AS
AS

age,
marital,
job,
housing,
education)

age,
marital,
job,
housing,
education)

Predicted_Prob_ NO,

Predicted_Prob_ YES

Ytho't

tryest'!
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And now with the ML code!

< c @ oraclecloudapps.com

J150M Raw Data Headers

Save Copy Collapse All Expand All

predicted_wvalue: i
predicted_prob_no: 8.9999993999384 282
predicted_prob_yes: 6.888695798162844-7
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Pyt h O n C:\Users\neil\requests-requests-a6cd380>pip install

Processing c:\users\neil \onedrive\desktop\ords\requests-requests-

a6cd380

ool e hasdadkeial .0,>=3.0.2 (from requests==2.19.1)
Python 3.6 ted.org/packages/bc/a9/01ffebfb562e4274b6487b
Add "Requests" to Python - a Python HTTP library that simplifies working with HTTP 4c51£14098443b8/chardet-3.0.4-py2.py3-none-

( https://github.com/requests/requests/tarball/master ) and install using pip | 143KB 499KB/s

.5 (from requests==2.19.1)

DoWhLoactng
https://files.pythonhosted.org/packages/4b/2a/027647%a4b3caeb8a8claf
2f8e4355746a97fab05a372e4a2c6a6b876165/idna-2.7-py2.py3-none-any.whl
(58kB)

100+ | N | 1= 627KE/S
Collecting urllib3<1.24,>=1.21.1 (from requests==2.19.1)

Downloading
https://files.pythonhosted.org/packages/bd/c9/6£dd990019071a4a32a5e7
cb78a1d92c53851ef4f56£62a3486e6a7d8ffb/urllib3-1.23-py2.py3-none-
any.whl (133kB)

100+ | I | 13 O41K5/s
Collecting certifi>=2017.4.17 (from requests==2.19.1)

Downloading
https://files.pythonhosted.org/packages/df/£f7/04fee6ac349e915b82171f
8e23cee63644d83663b34c539f7a09%aed18f9%e/certifi-2018.8.24-py2.py3-
none-any.whl (147kB)

100+ | N | 15 591K/ s
Installing collected packages: chardet, idna, urllib3, certifi,
requests
Running setup.py install for requests ... done
Successfully installed certifi-2018.8.24 chardet-3.0.4 idna-2.7
requests-2.19.1 urllib3-1.23
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https://github.com/requests/requests/tarball/master

Python - ML3 (single row return)
(import. 5s0n )

import requests

resp = requests.get ('http://o-c-a.com/ords/admin/neural/nw3/30/single/technician/yes/university.degree/")
json _data = resp.json()

print (json.dumps(json_data, indent=2))

resp = requests.get ('http://o-c-a.com/ords/admin/neural/nw3/30/married/technician/yes/university.degree/"')
json data = resp.json()
print (json.dumps(json data, indent=2))

"predicted value": "no",
"predicted prob no": 0.9999993999304202,
"predicted prob yes": 6.000695798162044e-07

"predicted value": "no",
"predicted prob no": 0.9999950557147201,
"predicted prob yes": 4.944285279825768e-06
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Python - ML2 (multi-row return)
[ import. json )

import requests

resp = requests.get ('http://o-c-a.com/ords/admin/neural/nw2?education=basic.6y"')
for item in resp.json() ["items"]:
1 age = item["age"]

1 job = item["job"]

1 mar = item["marital"]

1 edu = item["education"]

1 pre = item["predicted value"]

1 pro = item["prob"]
\\‘>print (1 age, 1 job, 1 mar, 1 edu, 1 pre, 1 pro) <4//

18 student single basic.6y yes 0.6748360546139632

18 student single basic.6y yes 0.9894107244851258

19 student single basic.6y no 0.5308773044011902

19 student single basic.6y yes 0.9230338821636889

19 student single basic.6y yes 0.9993723454663064

19 student single basic.6y yes 0.999595325304911

22 blue-collar single basic.6y no 0.9999999999848361
22 blue-collar single basic.6y yes 0.9380215286535086
22 blue-collar single basic.6y no 0.9999999998548642
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sSummary
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IS EVERYONE I(N(IW'A[[ING
THEMSELVES DATA SCIENTISTS?
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Datow Scientisty now!

Citizen Data Scientist
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® View Accounts Try Oracle Cloud Free Tier

Understanding, Building and Using Neural

Network Machine Leaning Models using
Oracle 18c

by Brendan Tierney, Oracle Groundbreaker Aml : Oracle ACE Director?

Oracle 18c Database brings prominent new machine learning algorithms, including Neural Networks and Random Forests. While many articles are available on machine learning, most of them
concentrate on how to build a model. Very few talk about how to use these new algorithms in your applications to score or label new data. This article will explain how Neural Networks work, how
to build a Neural Network in Oracle Database, and how to use the model ta score or label new data

What are Neural Networks?

Over the past couple of years, Neural Networks have attracted a lot of attention thanks to their ability to efficiently find patterns in data—traditional transactional data, as well as images, sound,
streaming data, etc. But for some implementations, Meural Networks can require a lot of additional computing resources due to the complexity of the many hidden layers within the network.
Figure 1 gives a very simple representation of a Neural Network with one hidden layer. All the inputs are connected to a neuron in the hidden layer (red circles). A neuron takes a set of numeric
values as input and maps them to a single output value. (A neuron is a simple multi-input linear regression function, where the output is passed through an activation function.) Two common
activation functions are logistic and tanh functions. There are many others, including logistic sigmoid function, arctan function, bipolar sigmeid function, etc.

Input

Inputg

Output

http://bit.ly/Brendan NNets Article

Input

Input 5

@brendantierney http://www.oralytics.com


http://bit.ly/Brendan_NNets_Article
http://bit.ly/Brendan_NNets_Article
http://bit.ly/Brendan_NNets_Article
http://bit.ly/Brendan_NNets_Article

Brendan Tierney

Oracle ORACLE"
Groundbreaker A ACE Director
Ambassador

t. @brendantierney
w. www.oralytics.com

. Ry
Predictive Analytics Using MOrzfcle R
Oracle Data Miner Enterprise X ¥i8
i e SO - bt |
X TR LTS L TF 50
e
[ S

DATA SCIENCE Chinese
Korean
Japanese

ORACLE

MAGAZINE

Real World SQL & PL/SQL
Advice from the Experts

Neil Chandler

ORACLE

ACE Director

A

t. @chandlerDBA
w. http://chandlerDBA.com

@brendantierney http://www.oralytics.com




