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Safe harbor statement

The following is intended to outline our general product direction. It is intended for information
purposes only, and may not be incorporated into any contract. It is not a commitment to deliver any
material, code, or functionality, and should not be relied upon in making purchasing decisions. The
development, release, timing, and pricing of any features or functionality described for Oracle’s
products may change and remains at the sole discretion of Oracle Corporation.
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Agenda

- The Future is Data Driven

- REST APIs with Native JSON Support

- SODA (Simple Oracle Document Access) APIs
- Cl/CD with Oracle Database




The Future 1s Data Driven
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The Future 1s Data Driven

Creating value from data will
Increasingly determine
competitiveness

To become Data Driven,
Enterprises need

Data Driven Apps
and Paradigms




Data Driven Apps Create Value from Data in New Ways

Ll E

Machine Real-Time loT Social Graph
Learning Analytics Analysis

Documents Spatial Blockchain
Processing
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Data Driven Apps Create Value Using Machine Learning

Oracle makes 1t easy for Apps to make Data-Driven Predictions

Over 30 in-database parallel ML algorithms including deep-learning
Real-time recommendations, fraud-detection, sentiment analysis, etc.
2
Database 21c: AutoML enables ML for non-experts 'S

- Automatically finds predictive features and builds high quality models

Use declarative SQL for Machine Learning in OLTP or Warehouse
Or call Python or R algorithms

Previously a priced option, now FREE in all Oracle Database Editions

Machine Learning Made Easy

Copyright © 2020 Oracle and/or its affiliates. All rights reserved
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20 Years of Machine Learning and Data Mining Innovation

CLASSIFICATION
Naive Bayes
| ogistic Regression (GLM)
Decision Tree
Random Forest
Neural Network
Support Vector Machine (SVM)
Explicit Semantic Analysis

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

TIME SERIES

Forecasting - Exponential Smoothing
Includes popular models
e.g. Holt-Winters with trends,
seasonality, irregularity, missing data

ANOMALY DETECTION
One-Class SVM

REGRESSION

Linear Model

Generalized Linear Model (GLM)
Support Vector Machine (SVM)
Stepwise Linear regression
Neural Network

LASSO

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

SQL ANALYTICS
SQL Windows, Patterns, Aggregates

ASSOCIATION RULES
A priori/ market basket

PREDICTIVE QUERIES
Predict, cluster, detect, features

FEATURE EXTRACTION
Principal Comp Analysis (PCA)
Non-negative Matrix Factorization
Singular Value Decomposition (SVD)
Explicit Semantic Analysis (ESA)

TEXT ANALYSIS
Sentiment Analysis
Aliorithms support text columns
Tokenization and theme extraction
Explicit Semantic Analysis (ESA) for
document similarity

STATISTICAL FUNCTIONS
Basic statistics: min, max, median,

stdey, t-test, F-test, Pearson’s, Chi-Sg,
ANOVA, etc.

R AND PYTHON PACKAGES

Third—part\éR and Python Packages
through Embedded Execution
Spark MLIib algorithm integration

Machine Learning for Business Data
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Data Driven Apps Create Value Using Real-Time Analytics

« Oracle makes it easy for Apps to provide
instant data insights

Memory Memory
@&
-_. He—— Ea E . |||| * In-memory columnar formats and automatic
ALEe oaL e parallel processing enable Analytics to
ALE ALE
c— e transparently run 100x faster
Format Format

* No app changes needed - easy to deploy in
Data Warehouse or OLTP database

Real-Time Analytics Made Easy

Copyright © 2020 Oracle and/or its affiliates. All rights reserv




Data Driven Apps Create Value

Example: Insert Temperature Readings

/,—"/l,’_‘/ 4 £ & = - LSRN

Using Io

loT -
1TEMPERATURE sensorR ¢ Oracle makes it easy to stream and
analyze loT Data
In-Memory
« Standard SQL INSERT quickly deposits
Memony! o550 o loT Data into memory buffers
end ! ] )
PPEEL osss  sa » Bulk loaded into DB in background
i 06:00 540
>[06:05 55 » Ultra-fast - 25 million inserts per

A EREUND BULK < > second on two socket server
LOAD TO STORAGE 'ﬁ' - - :
 |ntegrated time-series analytics

creates value from loT data

Time-Series Analytics
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Data Driven Apps Create Value Using Graph Analytics

 Oracle makes it easy for Apps to discover:

o . . .
* Influencers, dependencies, communities, ranking, customer 360, etc.

b
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S—*~n < Over 50 in-memory parallel analytic graph functions
* Declarative SQL-like queries make development easy
* Previously a priced option, now FREE in all Database Editions

Social Graph Made Easy
Copyright ® 2020 Oracle and/or its affiliates. Al rights reserved
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50+ Sophisticated Graph Analytics Algorithms

DETECTING COMPONENTS AND COMMUNITIES EVALUATING COMMUNITY STRUCTURES

TARJAN'S, KOSARAJIU'S, CONDUCTANCE

WEAKLY CONNECTED COMPONENTS MODULARITY

|LABEL PROPAGATION (W/ VARIANTS) CLUSTERING COEFFICIENT (TRIANGLE COUNTING)

SOMAN AND NARANG'S SPECIFICATION ADAMIC-ADAR
RANKING AND WALKING PATH-FINDING

PAGERANK HopP-DISTANCE (BFS)

PERSONALIZED PAGERANK DIIKSTRA'S

BETWEENNESS CENTRALITY (W/ VARIANTS) BI-DIRECTIONAL DIIKSTRA'S

CLOSENESS CENTRALITY BELLMAN-FORD'S

DEGREE CENTRALITY

EIGENVECTOR CENTRALITY

HITS OTHER CLASSICS

RANDOM WALKING AND SAMPLING (W/ VARIANTS) VERTEX COVER

MINIMUM SPANNING-TREE (PRIM'S)

LINK PREDICTION
SALSA (TWITTER'S WHO-TO-FOLLOW)

Hundreds of Enterprises Use Graph Analytics Today




Data Driven Apps Create Value Using Document Data

*  Oracle makes it easy for Apps to use JSON and XML documents
« Use native JSON and XML types when data format is dynamic

u  Use relational columns when data format is well-known

- Enables data checking, code-generation, reporting tools

* Index any JSON element for fast OLTP
« ACID and Declarative Parallel SQL analytics across all-formats

Document Data Made Easy E
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Data Driven Apps Create Value using Spatial Data

* Oracle makes it easy for Apps to use and analyze locations and
networks using declarative SQL
« Compute distance between places, assets, people
* Analyze transportation, telecom, utilities networks; sales territories
* Plan land management, public safety, defense é Q

» 100s of in-database spatial operators and functions

* Previously a priced option, now FREE in all Oracle Database Editions

Spatial Made Easy E
Copyright © 2020 Oracle and/or its affiliates. All rights reserved




Oracle Spatial Powers the World’s Most Demanding Geospatial Apps

SPATIAL OPERATORS SPATIAL GEOMETRY SPATIAL ANALYSIS AND MINING  SPATIAL GEORASTER
DO ANYINTERACT ) SDO_SAM.AGGREGATES_FOR_GEOMETRY
2D0-CONTAINS 2DO-CEOMSDO ALPHA SHAPE ~ SDO_SAM.AGGREGATES FOR_LAYER i X
SDO_COVEREDBY SDO_GEOM.SDO_ARC_DENSIFY SDO_SAM.BIN_GEOMETRY - - '
SDO_COVERS SDO_GEOM.SDO_AREA SDO_SAM.BIN_LAYER SDO_GEOR_AGGR.GETMOSAICRESOLUTIONS
SDO_EQUAL SDO_GEOM.SDO_BUFFER SDO_SAM.COLOCATED_REFERENCE SDO_GEOR_AGGR.GETMOSAICSTATISTICS
SDO_FILTER SDO_GEOM.SDO_CENTROID _FEATURES SDO_GEOR_AGGR.GETMOSAICSUBSET
SDO_INSIDE SDO_GEOM.SDO_CLOSEST_POINTS ~ SDO_SAM.SIMPLIEY. GEOMETRY SDO GEOR AGGRMOSAICSUBSET
SDO_JOIN SDO_GEOM.SDO_CONCAVEHULL SDO_SAM.SIMPLIFY_LAYER - = :
SDO NN SDO GEOM.SDO CONVEXHULL SDO_SAM.SPATIAL_CLUSTERS SDO_GEOR_AGGRVALIDATEFORMOSAICSUBSET
SDO_NN_DISTANCE SDO_GEOM.SDO_DIAMETER SDO_SAM.TILED_AGGREGATES SDO_GEOR_RA.CLASSIFY
§D8_8N SDO_GEOM.SDO_DIAMETER_LINE SDO_SAM.TILED_BINS SDO_GEOR_RA.DIFF
DO_OVERLAPBDYDISJOINT ~ SDO_GEOM.SDO_DIFFERENCE
SDO_OVERLAPBDYINTERSECT SDO_GEOM.SDO_DISTANCE SpATIAL 3D POINT CLOUDS SDO_GEOR RAFINDCELLS
SDO_OVERLAPS SDO_GEOM.SDO_INTERSECTION SDO_GEOR_RA.ISOVERLAP
SDO_POINTINPOLYGON SDO_GEOM.SDO_LENGTH SDO_PC_PKG.CLIP_PC SDO_GEOR_RA.OVER
SDO_RELATE SDO_GEOM.SDO_MAX_MBR_ORDINATE SDO_PC_PKG.CLIP_PC_FLAT SDO_GEOR_RA.RASTERMATHOP
SDO_WITHIN_DISTANCE SDO_GEOM.SDO_MAXDISTANCE_LINE  SDO”PC_PKG.CREATE CONTOUR SDO GEOR RASTACK
SDO_GEOM.SDO_MBC _GEOMETRIES - — —
SPATIAL AGGREGATION SDO_GEOM.SDO_MBC_RADIUS SDO_PC_PKG.CREATE_PC SDO_GEOR_IP.DODGE
SDO_GEOM.SDO_MBR SDO_PC_PKG.DROP_DEPENDENCIES SDO_GEOR_IP.EQUALIZE
FUNCTIONS SDO_GEOM.SDO_MIN_MBR ORDINATE  SDO_PC_PKG.GET_PT IDS SDO GEOR IPFILTER
SDO AGGR CENTROID SDO_GEOM.SDO_POINTONSURFACE SDO_PC_PKG.HAS_PYRAMID SDO_GEOR_IPIHISTOGRAMMATCH
SDO_AGGR_CONCAT_LINES SDO_GEOM.SDO_SELF_UNION SDO_PC_PKG.INIT — -
SDO AGGR CONCAVEHULL SDO_GEOM.SDO_TRIANGULATE SDO_PC_PKG.PC2DEM SDO_GEOR_IP.NORMALIZE
SDO_AGGR_CONVEXHULL SDO_GEOM.SDO_UNION SDO_PC_PKG.PRESERVES_LEVEL1 SDO_GEOR _IP.PIECEWISESTRETCH
SDO_AGGR_LRS_CONCAT SDO_GEOM.SDO_VOLUME SDO_PC_PKG.SDO_PC_NN SDO_GEOR_IP.STRETCH
SDO_AGGR_MBR SDO_PC_PKG.SDO_PC_NN_FOR_EACH
SDO_AGGR_SET_UNION SDO_PC_PKG.TO_GEOMETRY

SDOLAGRIR SO PLUS OVER 60 SPATIAL TOPOLOGY FUNCTIONS AND PROCEDURES

OVER 125 SPATIAL NETWORK FUNCTIONS AND PROCEDURES AND MORE...

Thousands of Enterprises Use Spatial Today

Copyright © 2020 Oracle and




Data Driven Apps Create Value Using Blockchain Data

* QOracle makes it easy for Apps to use Blockchain

T e T r eI o I algorithms to help identify and prevent fraud
Trade Ledger (..); ) ) ]
 Native in Database 21c: Blockchain Table

* Inserted rows are cryptographically chained
« Chain can be verified and signed by participants

* Blockchain Tables are simple to integrate into apps

« Look like standard tables with declarative SQL
 Full analytics and transactions on blockchain data

Blockchain Made Easy
Copyright © 2020 Oracle and/or its affiliates. All rights reserved E




Events Distributed Data

Microservices

- o~ —

. ‘-
-’ - 4
Cl/CD API Driven Defense Low Code

Development in Depth

Copyright © 2020 Oracle and/or its affiliates. All rights reserved




Pluggable Databases Simplify Microservice Architectures

* Oracle makes it easy for each Microservice to store its data in a
logically separate Data Container called a Pluggable Database

* Pluggable Databases can be physically combined to simplify
deployment, or separated to improve isolation and scalability

______________________________ Microservice
<— App Containers
On Kubernetes

|

-— e emles e e e - - - - - e e e e e e e . . . . ..

= . Pluggable
Databases

Physical Database Physical Database

Microservices Made Easy

Copyright © 2020 Oracle and/or its affiliates. All rights reserved




Data as a Microservice Simplifies API Driven Architecture

* Oracle makes it easy to access Data as a Microservice (DaaM)

|+ Oracle automatically generates a REST APl on top of SQL or
8 -~ stored procedures

 Applications access data like any other service — with REST call
E « Simplifies and standardizes APIs to access data

« Java or PL/SQL stored procedures extend microservices with
in-DB functions (lambdas), avoiding slow network round trips

* Like JavaScript in the browser avoids network round trips

Data as a
Microsenvice API Driven Data Architecture Made Easy

Copyright © 2020 Oracle and/or its affiliates. All rights reserved
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Pluggable Databases Simplify SaaS Architectures

* Oracle makes it easy to implement secure and modular SaaS Apps

» Use a separate logical database (PDB) for each SaaS tenant

» Easier to develop - tenants are transparent to App Pluggable Databases (PDB)

Per Tenant

Tenant
PDB
Tenant Tenant
PDB PDB ‘

» Enables tenants to use standard tools (e.g. analytics) @ me®mo

Single Physical Container DB

Saas Apps Made Easy Used by NetSuite, Fusion Apps, Taleo

» More agile - tenants are easily cloned, moved, etc.
- Database enforces tenant security

No need for risky coding of tenant separation in every App

Pluggable

Copyright © 2020 Oracle and/or its affiliates. All rights reserved




Online Data Evolution Simplifies Continuous Delivery

* Oracle makes it easy to perform Continuous Delivery (Cl/CD)
of application enhancements N
‘ Cl CD ’
 Oracle architecturally supports fully online schema "B tan
and data evolution
« Edition Based Redefinition, Online Table Redefinition, native JSON and XML
- Extensively used by Salesforce, E-biz, and Fusion Applications

* No need to batch app changes into infrequent downtime windows

Cl/CD Made Easy

Copyright © 2020 Oracle and/or its affiliates. All rights reserved E




s 7 &

Native Sharding Simplifies Distributed Data Architecture

* Oracle makes it easy for Apps to deliver Data Sovereignty or Massive-
Scale using native Sharding

« Shard monolith databases into a farm of smaller databases
« Shards can be placed in-country to satisfy data sovereignty
« Shards are fully isolated - linear scalability of data and users o e -
» Routes SQL based on shard key, or runs cross shard SQL
* Online addition and reorganization of shards

 Benefits of sharding with all the benefits of a mature SQL Database

Distributed Data Architecture Made Easy

Copyright © 2020 Oracle and/or its affiliates. All rights reserved




Apex Simplifies Low-Code App Creation

* Oracle makes it easy to create Low-Code Apps

*  Oracle APEX Low-Code IDE automatically creates an App starting
from a spreadsheet or a table — data driven dev

$ - APEXis usable by IT professionals or tech-savvy business users

y © Deep integration with database eliminates the complexity of

—a - Middle-tiers, connection management, state management,
mapping database types to app types, scaling, and HA

* Create an App in hours - fastest time-to-value
- Easily iterate the App to match evolving needs of business

App Creation Made Easy
Copyright © 2020 Oracle and/or its affiliates. All rights reserved E




REST APIs w/ Native JSON Support




Oracle REST Data Services (ORDS)

REST-enable your data

30  Copyright © 2020, Oracle and/or its affiliates




Oracle REST Data Services

REST-enable your data

Oracle Database
(Relational)

-

REST >

Oracle Database
(Document Store)

Oracle
REST Data Services

Oracle NoSQL Database

31 Copyright © 2020, Oracle and/or its affiliates




Oracle REST Data Services

« ORDS maps standard URI requests to corresponding relational SQL (not
schemaless): e.g. SQL SELECT * FROM CUSTOMERS

 ORDS also transforms the SQL results into JSON
- Other formats include HTML, binary and CSV

« Fully committed to supporting any and all standards required by Fusion /
SaaS / FMW

- Actively engaged in the ongoing dialog

32 Copyright © 2020, Oracle and/or its affiliates




Oracle REST Data Services
HTTP(s) APl App-Dev with Relational Tables in Oracle Database

URI Request or HTTP(s)
post mapped to SQL
request

Context Root Module Template

URI \ / /\ HTTP(s)

E https://myhost/myapp/hr/customerorders/1001 - JDBC
Connection
Oracle REST Pool
Data Services
saL
{ “custno”: 1001, .

“name”: “Scott King”,
“address”: “500 Main street, Innovation CA”, P
“orders”: [ { “orderno”: 404’ SQL result to
JSON JSON
“orderdate”: “Feb 27, 2014”, S ——
“status”: “in process”} } }
{ “orderno”: 303,
“orderdate”: “Feb 26, 2014”,

”,

“status”: “in process”} ]}

A4

ORACLE

33 Copyright © 2020, Oracle and/or its affiliates




Management REST API

Manage & Monitor your Oracle Database

35  Copyright © 2020, Oracle and/or its affiliates




Oracle Data REST Services (ORDS)

Database Management And Monitoring

ORDS provides REST services for both REST APIs for Oracle Database
application development and administration g * .. Dictionary REST Endpoints e
et - -
ORDS 191 provides REST endpoints to - R
enable Oracle Database management and -
monitoring o8 o
« General, Data Dictionary, Monitoring, g
Performance, & PDB Lifecycle e
Management -a
) | | e
Additional end points to be rolled out in —
future updates -

36  Copyright © 2020, Oracle and/or its affiliates




L~ &
- % _ ¥y 4 ’
_ B —

Quick Overview

« Manage & Monitor your Oracle Database
» Supports 11gR2 or higher
 REST Endpoints backed by ORDS

* General, Data Dictionary, Monitoring, Performance, & PDB
Lifecycle Management

 Database User Authentication via REST Enabled Schemas

37  Copyright © 2020, Oracle and/or its affiliates




Getting Started

* Install ORDS 191 or higher and configure your database
» Enable the DB API

<entry key=“database.api.enabled”>true</entry>

 REST Enable an ADMIN Schema w/DBA (11g) or PDB_DBA (12c+)
role

* OpenAPI {Swagger.JSON} doc available at

/ords/hr/ /db-api/latest/metadata-catalog/openapi.json

38  Copyright © 2020, Oracle and/or its affiliates E




API Docs

OQMLG Medp Conter

REST APIs for Oracle Database

ntredwbos ae
E Data Dictionary REST Endpoints

Soet by [ERFTRE ST N VRS

. Got Started
L —
Dots Déctionery
A
& e & Grtvtne Sub
Task TR
° |
Gt » partiton

Ot & prommdars thal it defiand in pachage

Gt 0 e

Oracle Docs
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Swagger.JSON Mounted to API



https://docs.oracle.com/en/database/oracle/oracle-database/19/dbrst/api-data-dictionary.html

Management REST APl Example

List Invalid Objects

41 Copyright © 2020, Oracle and/or its affiliates




Documentation

* Find the right

42

end point

Try i1t out

Copyright © 2020, Oracle and/or its affiliate

Data Dictionary
Get » database link
Get a parttion

Get 3 procedure that is
defined in package

Get a specific column

Get a specific foreign keys
Get a speaific function
Get 3 specific index

Get a specific object

Get 2 specific table

Get 3 synonym

Get all arguments for
functions and procedures

Get all database links
Get all databaze objects
Get all foreign keys

Get all functions

Get all indexes

Get all materialized view
logs
Get all object types

Get all partitions in the
database

Get all procedures defined

n package

Get all synonyms in the
database

Get all table columns
Get all 1ables

Get an argument
Get an object type

Get information on a

Get all database objects < >

/database/objects/

Jumptow
Retums all records from DBA_OB8JECTS,

Request
Supported Media Types

apphication/json
Query Parameters
limit{optional) integer(int32)

The maximum number of records to retum,

gloptionalk stnng

Filtening is the process of Bmiting a collection resource by using a per-request dynamic filter definstion across multiple page
resources. where each page contains a subset of items found in the complete collection. Filterng enables efficient traversal of large
collections.

Back to Top

Response
Supported Media Types

application/json

200 Response
All database objects in the database. Returns all records from DBA_OBJECTS,
Body (ItemsCollection)
Type: cbiect
Show Socece
count{optionalk integer
hasMore(optionalk boolean

items{optionalk array items

Emit{optionalk integer



Response
DBA_OBJECTS in {JSON} with links to individual objects
{ "created vsnid": null,
"items": [ "modified appid": null,
{ "modified vsnid": null,
"owner": "SYS", "links": [
"object name": "I FILE# BLOCK#", {
"subobject name": null, "rel": "self",
"object id": 9, "href": "http://localhost:8080/ords/hr/ /db-
"data object id": 9, api/19.1.0/database/objects/SYS,I FILE%$23 BLOCK%23"
"object type": "INDEX", }
"created": "2017-01-26T18:52:532", ]
"last ddl time": "2017-01-26T18:52:532", },
"timestamp": "2017-01-26:13:52:53",
"status": "VALID",

(PEY-BA 3Q Koan

Workaheet Query Bl dee

"temporary": "N",
"generated": "N",

1. SELECT *
"secondary": "N", y FROM dba obiects
"namespace": 4,
"edition name": null, ~
"sharing": "NONE", IR O 2 R
- L 0 o 2 O8RS Ferded 9 rows in 005 seconds
editionable": null, OVER | CRECT_NAME SUSORIECT_NAME | () CRJECT ID | DATA_ORJECT_JID |+ OBXECT_TYFE | (& OREATED 0 asy_
"oracle maintained": "Y", qsyYS | ‘ " 9 GIINDEX | I 13.52.53126-
n Ccation: "N :SYS 1.08J3 (null) 38 38 INDEX 26-JAN-17 13.52.5326-.
"application®: "NT, 1SYS 1_TS] (null) 45 45INDEX  26-JAN-17 13.52.53 26-.
default_collation": null, +SYS I_CON1 (null) 51 51 INDEX 26-JAN-17 13.52.53 26-.
"duplicated": "N", sSYS INDS (null) 19 2TABLE 26-JAN-17 13.52.53 26-.
"sharded": "N" ¢«SYS CDEF$ (null) 31 29TABLE 26-JAN-17 13.52.5326-.
: ’ *SYS C_TS# (null) 6 6 CLUSTER 26-JAN-17 13.52.53 26~.
"created appid": null, s SYS I_CCOL2 (null) 58 58INDEX 26-JAN-17 13.52.5326-.
- s SYS I _PROXY_DATAS (null) 24 24 INDEX 26-JAN-17 13.52.5326-.
= SYS T_CDEF4 (null) 56 56 INDEX 26-JAN-17 13.52.53 26-.
44 Copyright © 2020, Oracle and/or its affiliates #SYS I _TAB1 (null) 33 33INDEX 26-JAN-17 13.52.5326-.
2SYS CLUS (null) 5 2TABLE 26-JAN-17 13.52.5326-.
AEVE T DONYY DU E DATAC 1 Fensl 1N 26 YETINAEY DE_TAN_17 117 £79 €7 79



Filtering
Getting ONLY Invalid Objects

Query Parameters on the URI
/ords/hr/ /db-api/19.1.0/database/objects/?g={"$eq":{"status":"INVALID"}}

TIME 313 ms SIZE

New query i1s now:

| SELECT *
FROM DBA OBJECTS
WHERE STATUS = ‘INVALID';

1": "2017-83-02702
me": “2017-03

25.00-012




JSON in Oracle Database

Native Support

47  Copyright © 2020, Oracle and/or its affiliates




JSON in Oracle Database 19c¢

Oracle Database provides comprehensive support for JSON:
* Via Standard DML

« NoSQL APlIs (Java, REST, C, Python, JavaScript, PL/SQL)
« Analytics (Dot Notation Access, Parallel Query, QBE, Columnar Access)
« JSON Data Guide to analyze the meta data of JSON Collections

Improvements in Oracle Database 19c¢ include:

« JSON Update operations

« Materialized View Support for Queries containing JSON_TABLE
« JSON Function Simplification

48  Copyright © 2020, Oracle and/or its affiliates




py Py 4 -
_ : . - f!.-‘_,/‘:,/’.l. — .

JSON 121 vs. 19¢

select d.department id, j.* select d.department id, j.*

from departments d, json table ( from departments d, json table (
d.dept data, '$' columns d.dept data columns (

( department,

department path
'$ .department’',

nested path

nested employees]|[*]

columns (

'$.employees[*]' name,
columns ( job
name path '$.name', ) ) ) 3;

job path '$.job'
) ) ) 3

49  Copyright © 2020, Oracle and/or its affiliates



Data Guide : Understanding Your JSON Documents

Metadata discovery

 Discovers the structure of collection of JSON
documents

JSO N « Optional, deep analysis of JSON for List of Values,
ranges, sizing, etc.

Automatically generates

* Virtual columns

« Relational views
De-normalized relational views for arrays

« Reports/Synopsis of JSON structure

50  Copyright © 2020, Oracle and/or its affiliates




Data Guide : Understanding Your JSON Documents

SQL> SELECT JSON DATAGUIDE (t.json_documents)
FROM theater t;

JSON_DATAGUIDE (T.JSON_ DOCUMENTS)

[ {"o:path": "$.Id", "type": “"number", "o:length": 132},
{"o:path": "$.Name", "type": "string", "o:length": 256},
{"o:path": "$.Location", "type": "object", "o:length": 64 },
{"o:path": "$.Location.Street", "type": “"number", "o:length": 132},
{"o:path": "$.Tickets", "type": "object", "o:length": 64 },
{"o:path": "$.Tickets. AdultPrice","type": ”“number", "o:length": 5 1},

51 Copyright © 2020, Oracle and/or its affiliates




JSON Data Guide - Automatic Schema Inference

Table containing Table enhanced with
JSON documents JSON Data Guide virtual columns
SQL> desc MOVIE_ TICKETS SQL> desc MOVIE_ TICKETS
NAME TYPE NAME TYPE
________________________________ DBMS_JSON. e e
BOOKING_ID RAW(16) ADD_VIRTUAL_ COLUMNS BOOKING ID RAW(16)
BOOKING TIME TIMESTAMP (6) ( "MOVIE TICKETS', BOOKING TIME TIMESTAMP (6)
BOOKIOI!\ILS VARCHAR2 (4000) '"BOOKING DETAILS'); BOOKING DETAILS VARCHAR2 (4000)
R BOOKING DETAILS$Movie VARCHAR2 (16)

/

BOOKING DETAILSS$STheater VARCHAR2(16)
BOOKING DETAILSS$Adults NUMBER
BOOKING DETAILSS$Time VARCHAR2 (32)

{
"Theater":"AMC 15",

Movie": "La La Land",
"Time”“: “2017-02-01 18:45:00",
"Tickets":{
"Adults”:2
"show”" : "Evening"”




Materialized View Support for Queries containing JSON_TABLE

* Queries with JSON_EXISTS, JSON VALUE can utilize a materialized
view created over a query that contains a JSON_TABLE function

« A query that matches the query defining a refresh-on-statement MV
over JSON TABLE can be rewritten to a materialized-view table
access

* You can use this feature instead of creating multiple functional
indexes

* Good for performance!

53  Copyright © 2020, Oracle and/or its affiliates




Querying JSON For NULLs

 The JSON EXISTS condition allows you to make the distinction between
empty and missing elements

« The default error handling is FALSE ON ERROR

SELECT t.Jjson_document.id

FROM theater t
WHERE JSON EXISTS(t.json document.location, '$.Phone' FALSE ON ERROR)

AND t.Jjson document.location.Phone IS NULL;

Redwood

54  Copyright © 2020, Oracle and/or its affiliates



Partial JSON Update Support

55

New JSON MERGEPATCH SQL
function

Update specific portions of a JSON
document without having to
replace the entire document

Imagine we need to update all of
the JSON documents in the

po document column of the
purchaseorder tab tableto
remove the field "special
Instructions”

Copyright © 2020, Oracle and/or its affiliates

UPDATE purchaseorder tab
SET po document =

json_mergepatch (

) ;

po_document,
'{"Special Instructions":null}’




Simple Oracle Document Access
(SODA)




Ll 0 et TRSEUTR BTN 20 N
Simple Oracle Document Access (SODA)

Simple NoSQL Development experience

Oracle Database

Applications JSON documents SQL based reporting
developed using stored and managed and analytical operations
SODA APIs using Oracle Database on JSON documents
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CRUD operations
Introducing SODA (Simple Oracle Document Access) and SQLcl

SODA APIs SQLcl

* NoSQL-style APIs tor « Modern SQL Developer
Java, JavaScript/Node.js, Python, Command Line interface

REST, PL/SQL, C... for Oracle database

» Used to manage JSON data « Provides
create collections inline editing, statement
store documents in collections completion, command
retrieve documents recall...

SODA commands

query documents
No need to know SQL!
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CRUD operations
Introducing (Simple Oracle Document Access) and

* Modern SQL Developer
Command Line interface
for Oracle Database

e Provides

Inline editing, statement
completion, command
recall...




Oracle SODA examples

Node.js

conn = await oracledb.getConnection(..);
db = conn.getSodaDatabase();

col = await
db.createCollection("purchase_orders");

await col.drop();

Python

conn =cx_Oracle.connect(..);
db = conn.getSodaDatabase();

col =
db.createCollection("purchase_orders");

col.drop();
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Java

OracleClient client = new OracleRDBMSClient();
db = client.getDatabase(jdbcConn);

OracleCollection col =
db.admin.createCollection("purchase_orders");

col.admin().drop();

PL/SQL (and Oracle Application Express)

col :=
dbms_soda.create collection('purchase orders');

select
dbms_soda.drop collection('purchase orders')

from dual;




MongoDB compared to Oracle SODA

MongoClient mongoClient = new MongoClient();

DB database =
mongoClient.getDB("procurement™);

DBCollection coll =
database.getCollection("purchase _orders");

BasicDBObject po = new

BasicDBObject(JSON.parse(jsonl));
coll.insert(po);

DBObject query = new
BasicDBObject("Requestor", "Alexis Bull");

DBCursor cursor = coll.find(query);
DBObject doc = cursor.one();

Copyright © 2020 Oracle and/or its affiliates. All Rights Reserved

OracleDatabase db = new
OracleRDBMSClient().getDatabase(jdbcConnection);

OracleCollection coll =
db.admin().createCollection("purchase _orders");

OracleDocument po =
db.createDocumentFromString(jsonl));

coll.insert(po);

OracleDocument gbe =
db.createDocumentFromString("""{"Requestor":"Alexis
Bullll}ll 1] Il);

OracleCursor cursor =
coll.find().filter(gbe).getCursor();

OracleDocument doc = cursor.next();




CI/CD with Oracle Database
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Database Changes in CI/CD

» Databases and applications should ...
— coexist in the same Cl/CD pipeline
— share a single development lifecycle

 All database changes must follow version control systems (VCS),
and Cl/CD pipeline

« Automation makes Cl pipeline repeatable, reliable, fast and
consistent

« Describe DB change in SQL script and store in VCS (change-log)




Capture Database Changes

State based Migration based

*  From scratch — Declarative or desired « (Changes from its current state —
state approach Imperative approach

«  Script auto generated by a state « (Change script created by developer
comparator

«  Script changes to apply to the
«  Script contains differences between database

states (elta) « Quality of script depends on SQL skills
« Manual step to review the generated of developer

change script
M~
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Liquibase — Source Control for your DB

- Open source project
- Deploys versions of your database schema/user

- Supports popular DBMS solutions, including Oracle
- Installs, upgrades, or rollbacks
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ontroller/master => many changelogs

D Name

clobs_tablexml

| comments_comments.xml

" comments_table.xml

 conf_abstracts_comments.xml

conf_abstracts_tablexml

. conf_attendee_comments.xml

conf_attendee_tablexml

conferences_commentsaxml

" conferences_table.xml

* controllerxml

d_types_tablexml
dates_tablexml
demo_pkg_package_body.xml
demo_pkg_package_specxml
departments_tablexml

" do_nothing_comments_procedurexml

| employees_tablexml

_ insert_value_procedurexml|

Date modified

6/20/2019 106:5
/2072019 105
6/20/2019 10:56
6/20/2019 10:5
6/20/2019 10:5
§/20/2019 1G:5
6/20/2019 10:5
6/20/2019 18:5
620720191

o AM

5 AM

Type

XML Document
ML Document
XML Document

XML Document
XML Document
XML Document
XML Document
AML Document
ML Document
XML Document
XML Document
XML Document
XML Document
XML Document
AML Document
XML Document
XML Document

ML Document

A <?xml version="1.0" encoding="UTF-8"7>

<databaseChangelog
xmlns="http://www.liguibasa.org/xml/ns/dbchangelog"”
xmlns:xsi="hettp://www.w3.0rg/2001/XMLSchema-instance®
xsi:schemalocation="http://www.liquibase.org/xml/ns/dbchangelog

http://www.

<include
<include
<include
<include
<include
<include
<include
<include
<include
<include
<include
<include
<include
<include
<include
<include

i wVsda

ligquibase.org/xml/ns/dbchangelog/dbchangelog-3.1.xsd">
file="locations table.xml"/>
file="abstracts_table.xml"/>
file="abstracts_comments.xml"/>
file="clobs_table.xml"/>
file="people table.xml"/>
file="people_comments.xml"/>
file="conf_attendee_table.xml"/>
file="conf attendee comments.xml"/>
£ile="blobs table.xml"/>
file="abstracts2 table.xml"/>
file="conferences_table.xml"/>
file="conferences comments.xml"/>
£ile="d types table.xml"/>
file="departments_table.xml"/>
file="test_table.xml"/>

file="persl table.xml"/>
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DATABASECHANGELOG Table
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» £85da%ad-ae2a-4907-aica-eefl
u c6babeZe~cabb~4ade~-atéd-59cl
2 0afe481f-e73b-4b30~-8607~6d7e
n766212%-1d32-4392-9a85~-de35
» 95d52¢cl1a-8¢c7b-410c-9808~-44¢6f
» a5041c7f-06£fd-4094-987b-8f4a
» B8a0a255-1502-4922-a57a-6bfb
» 4386%9alf-7686-44c3-8be0-9d8d
» Tcedc020-c2f0-49ee-9202-0267

w AR T2a~r1 G afl S~ AaAS _QAAN_AfFrn

| B Sengle Racord View

RVIID
= 429c073b~-0856~-40al-a767-6522276524db

i Generated

B locations table.xml

pATIGT® 120-JUN-19 12.00.14.269970000 PM
romesame 1

et [EXECUTED

e B8:e031a6fae264db50e54749711b%4ccld

EEFTN  createSxmlObject objectName=LOCATIONS, ownerName=ORDS DEMO

COMMENTS

TS

g 13.6.3
ConTENTS

LaneL s

OAOReNIP 11046412634

el Spcty

N N NS
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]

“Liquibase uses the DATABASECHANGELOG table to track which changeSets have been ran.”




Multitenant Architecture

ﬁ Develop 1 Feature 11 Feature 12 Feature 13 Release 1

Production Master

Team A

o ill o il o il ] il < Team B

Develop 2 Feature 21 Feature 22 Release 2

Cl Server

Job Planning &
Dev Documentation Repository




Recommendations

» All code covered with automated tests
» (Clautomated tests configured for platform that mimics Prod

» (l systems must be able to properly integrate into development
workflow

* Design proper testing strategies
» Perform proper Cl configuration and maintenance
* Focus on actual problem solving




Benefits

* Reduced integration risks

« Higher code quality

« (Code in Version Control Server always works
» Reduced delivery/deployment time

» Faster go-to-market

« Ease QA team workload

« Eliminate conflicts between team members




Our mission is to help people
see data in new ways, discover insights,
unlock endless possibilities.
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Thank You

Valentin Leonard Tabacaru
valentin.tabacaru@oracle.com
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