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0. Workshop Overview
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Introducing Oracle Autonomous Database

Oracle redefines data management with the world’s first autonomous database. Oracle
Autonomous Database eliminates complexity, human error, and manual management, helping to
ensure higher reliability, security, and more operational efficiency at the lowest cost. Compared to
traditional database technology, an autonomous database cloud has greater availability greater
security, and lower operating costs.

Other industry terms for autonomous database are self-driving database, self-repairing and self-
securing.

e Self-driving means that the database can automatically provision, or deploy databases; and
monitor, back-up, recover, and troubleshoot those databases. It also means to instantly grow
and shrink compute or storage without downtime.

e Self-securing refers to adaptive Al-enabled threat detection and remediation, along with
automatic data encryption. A self-security database can also apply security patches
automatically.

e Self-repairing databases are automatically protected from downtime. With up to 99.995
percent availability, a self-repairing database experiences less than 2.5 minutes of downtime
per month, including planned maintenance.

With Oracle Autonomous Database you do not need to configure or manage any hardware or
install any software. Autonomous database handles database creation at the push of a button,
database backups, patching and upgrading the database, and growing or shrinking the database.

Oracle Autonomous Database is built upon the Oracle Database, so that all applications and tools
that support Oracle Database also support Oracle Autonomous Database. These tools and
applications connect to autonomous database using standard SQL*Net connections. The tools and
applications can either be in your data center or in a public cloud. Oracle Analytics Cloud and
other Oracle Cloud services are preconfigured for autonomous database.

Optimized for Workload Types

Modern automobiles are specialized by workload: family car, van, pickup truck, sports car, etc. In
the same way, the Autonomous Database consists of a single set of technologies available in
multiple products, each tailored to a different workload:

Oracle Autonomous Data Warehouse

Autonomous Data Warehouse is a fully managed database tuned and optimized for data
warehouse workloads with the market-leading performance of Oracle Database. As a data
warehouse developer, business user, or data scientist, Autonomous Data Warehouse lets you use
all your existing data warehouse design, data integration, analysis, and reporting tools.

Oracle Autonomous Transaction Processing

Autonomous Transaction Processing is designed to run mission-critical enterprise applications,
including mixed workloads and real-time analytics, with no compromise on application
performance. It provides a high-performance Oracle Database in an environment that is tuned and
optimized for transaction processing workloads.

0-3
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This workshop walks you through all the steps to get started using Oracle Autonomous
Database.

Workshop Objectives

The Oracle Autonomous Database hands-on workshop is focused on the following (some topics
are dependent on whether the workshop is Transaction Processing focused or Data Warehouse
focused):

e Provisioning and Connectivity: Learn to provision a new autonomous database and connect
your favorite client tools.

e Management and Monitoring: Learn to Manage and Monitor the service, and scale
dynamically to experience the elasticity of autonomous database.

e Data Loading and Integration: Learn to load data into the autonomous database and
integrate with data residing in Cloud storage or other RDBMs (e.g. using Oracle Data Sync).

e Migration to Autonomous Database: Migrate Oracle Databases on premise or Cloud to the
autonomous database.

e Build Applications using Autonomous Database (ATP): Learn to use your favorite
development environments to connect and build applications using the autonomous
database.

This is an instructor-led workshop, please follow the guidance from the instructor before
attempting the lab exercises.

Lab Environment Setup

Cloud Accounts

Obtain your access to the following Cloud Services and lab accounts. Your instructor will provide
this information.

e Oracle Cloud Account (includes Oracle Autonomous Database):
- URL:
- Cloud Tenant:
- User Name:
- Password:
- Cloud Region :
e Lab VM Account:
- Remote Desktop IP :

- User Name :
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- Password:
e  OCI Compartment to Create Autonomous Services

- ADB Compartment:

Required Software

Alab VM hosted in Oracle Cloud Infrastructure is provided to you to run the hands-on lab
exercises. However, to connect to the lab VM, you would need the following software:

For Microsoft Windows hosts:

o Windows 10, Server 2012 R2, 2016
- Install the Remote Desktop App from the Microsoft Store from the link:

. https://www.microsoft.com/en-us/store/p/microsoft-remote-desktop/9wzdncrfi3ps
e Windows 8

- Use the built-in Remote Desktop Connection application with the following Hotfix:

. http: //www.microsoft.com/en-us/download/confirmation.aspx?id=35387

e Windows 7, Server 2008 R2
- Use the built-in Remote Desktop Connection application with the following Hotfix:

e  https://support.microsoft.com/en-us/help/2923545 /update-for-rdp-8-1-is-
available-for-windows-7-sp1

For macOS, Mac OS X hosts:
e Install Microsoft Remote Desktop 10 from the App Store

About the Lab VM

The lab VM is a preconfigured virtual machine that is available to you to assist with the lab
exercises. Without the lab VM, you would need to install quite a few software components which
would take valuable time away from the class.

The lab VM is hosted in the Oracle Compute Cloud and you would connect to it from your
laptop/desktop using the RDP protocol.

The lab VM includes some of your favorite client tools and other required software preinstalled to
help you complete the labs. Below is a partial list of software packages that are preinstalled and
configured in the VM:

e Oracle SQL Developer
e  Oracle Database Client

e  Swingbench load generator
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e Node.js & Docker

Lab VM Setup Steps

Perform the following setup before starting the lab exercises.

STEP 1: Connect to the Lab VM

e To access the lab VM, start Microsoft Remote Desktop 10 App on macOS, or Remote
Desktop Connection or Remote Desktop for Windows.

Windows Mac

Apps

Bl Remote Desktop

Settings

3 Remote Desktop settings

B Allow remote aCcess 1o your computer
% RemoteApp and Desktop Connections

Select users who can use remote desktop a Mic msnft Remote Des ktﬂp

Search suggestions

A2 remote desktop - See welb results

L2 remote drshud

e Add a new connection for the lab VM. If this is your first time using the App, click on Add
Desktop, or you may click on (+) then Desktop.

Windows Mac
4+ v
Choose what to add Remote Resources

Desktop

Remote resources
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VM as PC Name and.

Windows

Add a desktop
PC name
User account

Ask me every time

Oracle Autonomous Database

On the Add Desktop pop-up, enter the Remote Desktop IP or the domain name of the lab

Mac

Add Desktop

Show More

PC Nama: 1293

User Account:

Ask me every time

L4 ]

cancel  (EEIEHN

Click on (+) to add a user account, or the User Account and select Add User Account.

Windows

Add a desktop
PC name

122232232222 X

User account

_|_

Ask me every time

Mac
Add Desktop
PC Name: 129
User Account v Ask me every time ’
opc
Add User Account..,
Show More Cancel Save

Enter User Name and Password provided to you for the lab VM. Click Save.

Windows
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Add an account Add User Account

Username User Name:
Password:
aracle
Frigndly Mame:
Password Cancel m
Cancel
e (Click Save one more time to Save the connection.
Windows Mac
Add a dlE_‘_?,l::_tCerl Add Desktop
PC Mame: 124
PC name User Account:  ©pc v
129.146.59.225
User account
Show More Cancel m
oracie

Display name

e  Connect to the lab VM by Double Clicking the connection.

=
3

Windows
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e  C(lick Continue when prompted that the certificate couldn’t be verified.

P You are connecting to the RDP host "129.146.59.225". The certificate
couldn't be verified back to a root certificate. Your connection may not be

m secure. Do you want to continue?

Show Certificate Cancel

*  You should now be connected to the VM and the following desktop should be displayed.

Note: If you have issues connecting, check if your firewall is blocking port 3389 as the Remote
Desktop connection uses this port. This is usually the case when you are connected to your
corporate VPN.

2 Appications  Places Sn2is6 o O
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e Ifyou see the above desktop, you have successfully connected to the lab VM.

Optional Downloads

Ideally, you should use the lab VM to run all labs. But you may be able to run some labs directly
from your Desktop, for example, labs that only require only a Web browser. Therefore, it may be
beneficial to have a local copy of the lab manual and/or the lab support files on your desktop.
Please download the files from the locations below.

Lab Manual

https://objectstorage.us-ashburn-
l.oraclecloud.com/n/oraclepartnersas/b/ATPWorkshop/o/ATPLabs.pdf

Lab Support Files

https://objectstorage.us-ashburn-
1l.oraclecloud.com/n/oraclepartnersas/b/ATPWorkshop/o/ATPLabfiles.zip

ORACLE

© 2019 Oracle Corporation


https://objectstorage.us-ashburn-1.oraclecloud.com/n/oraclepartnersas/b/ATPWorkshop/o/ATPLabs.pdf
https://objectstorage.us-ashburn-1.oraclecloud.com/n/oraclepartnersas/b/ATPWorkshop/o/ATPLabs.pdf
https://objectstorage.us-ashburn-1.oraclecloud.com/n/oraclepartnersas/b/ATPWorkshop/o/ATPLabfiles.zip
https://objectstorage.us-ashburn-1.oraclecloud.com/n/oraclepartnersas/b/ATPWorkshop/o/ATPLabfiles.zip

Oracle Autonomous Database (_.=_?

1. Provisioning and Connectivity

ORACLE

© 2019 Oracle Corporation



Oracle Autonomous Database @

5,

Lab 1-1: Sign-In to Oracle Cloud Infrastructure
Console

This lab walks you through the steps to log in to the Oracle Cloud Infrastructure console.

Objectives

e Learn to sign-in to Oracle Cloud Infrastructure console.

Required Artifacts

e An active Oracle Public Cloud account. You may use your own cloud account or a cloud
account that you obtained through a trial or the lab account provided by the instructor.

e Ifyou are using a laptop or a desktop, ensure that you have a supported version of web
browser for Oracle Cloud. Alternatively, you may use the lab VM that has a supported
browser pre-installed.

Lab Steps

STEP 1: Sign-In to Oracle Cloud Infrastructure Console

e Using a web browser on your laptop/desktop or the lab VM, browse to the ADB Cloud
Account URL provided to you by your instructor.

In the screenshot below, the URL assigned is https://console.us-phoenix-1.oraclecloud.com
(yours may be different so please check your lab handout).

Mew Tab = <+

C |b https://console.us-phoenix-1.oraclecloud.com | Doo® ©:

e  On the Oracle Cloud Infrastructure Sign In page, enter the Cloud Tenant assigned to you
and click Continue.

In the screenshot below, the Cloud Tenant assigned is oraclepartnersas (yours may be
different so please check your lab handout).

ORACLE
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ORACLE" Cloud Infrastructure

Cloud Tenant

oraclepartnersas

e  You will be presented one of the following options to login, depending on whether the
authentication is federated to an external identity provider such as Oracle Identity Cloud
Services, or if it is done locally by Oracle Cloud Infrastructure.

Choose to Sign In with your Oracle Cloud Infrastructure credentials as the lab accounts are
not federated.

Signing in to claud tenant: Single Sign-0On (SS0)

oracley We have detected that your tenancy has been federated to

Change tenant another ldentity Provider.
Sign in with your Oracle Cloud Infrastructure credentials Select your ldentity Provider below.
USER MAME
(OI‘) IDENTITY PROVIDER
[ cracleidentitycloudsarvice £
PASSWORD

=

e Enter your Oracle Cloud User Name and Password supplied to you by the instructor and
click Sign In.

ORACLE
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Signing in to cloud tenant:
oraclepartnersas
Change tenant

Sign in with your Oracle Cloud Infrastructure credentials

USER MAME

PASSWORD

m Fomot password ?

e Optionally, you may be prompted to change the password, especially if you are logging in for
the first time or after a password reset.

Enter the Current Password supplied to you by the instructor, the New Password, Confirm
New Password and click Save New Password.

| Note the password requirements in the screenshot below.

CHANGE PASSWORD

Change Your Password

You must change your password other
because this is your first time signing In, your

PRSSWONT Was resel, Of you opted 10 change

t Password requreTents:
12 or maore characters

Current Password Al loast 0ne lowercase leter
Al loast 0ne Uppercase lomer
Al loast one number

New Password Al least one special character
Cannot be the same as the user
ra~e

Confirm New Password

Save New Password

e Upon a successful login you will be presented OCI Console Home Page. Notice that Quick
Actions, Solutions and Learn sections in the main pane and Action Center on the right.
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ORACLE Cloud

Quick Actions

Action Center
Create a VM instance Create a database

04 User Management

What's New

Create a data warehouse Create a virtual cioud network

Store data Manage a doman

STEP 2: Select your Cloud Data Center Region

e  From the Region drop-down menu on the top, select the Cloud Region assigned to you by
your instructor (check your lab handout).

IMPORTANT: The drop-down displays all Cloud Data
Center regions that are assigned to your account.
Ensure that you are in the correct region at all times as
you work through the labs.

Y us-phoenix-1 -

eu-frankfurt-1
us-ashburn-1
uk-london-1
Lus-phoenix-1

Manage Regions

e  You have successfully logged into the Oracle Cloud Infrastructure console.
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Lab 1-2:Provisioning an Autonomous
Transaction Processing Database

This lab walks you through the steps to create a new Oracle Autonomous Transaction
Processing database.

Objectives

e Learn to provision a new Oracle Autonomous Transaction Processing database.

Required Artifacts

e  An active Oracle Public Cloud account. You may use your own cloud account or a cloud
account that you obtained through a trial or the lab account provided by the instructor.

e Ifyou are using a laptop or a desktop, ensure that you have a supported version of web
browser for Oracle Cloud. Alternatively, you may use the lab VM that has a supported
browser pre-installed.

Lab Steps

STEP 1: Sign-In to Oracle Cloud Infrastructure Console

e  Sign-in to Oracle Cloud Infrastructure console by following the steps outlined in Sign-In to
Oracle Cloud Infrastructure Console lab.

STEP 2: Browse to Autonomous Database Home Page

e  From the OCI Console Home Page, browse to i N
Autonomous Database Home Page by clicking the = ORACLE Cloud
hamburger Menu on the top-left and selecting
Autonomous Transaction Processing from the
Database section. Compute

Block Storage

Autonomous Data Warehoussa

Autenomous Transaction Processing

Anmalytics

ORACLE
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*  You will be presented the Autonomous Database Home Page where you will see the list of
ADB Databases created in your compartment and for the Region selected.

Autonomous Databases in Q03 Compartment

Corpale Auleromaus Databaie
Mame Stale Database Mami CPU Core Coumt Sorage (TB) Warkload Type Croatad
COMPARTMENT
Qo3 v Thate sra no Aulenemss Databases in Q03 that match the fiter criters

Mo Autonomous Catabases Page 1

STATE

Ary @Ebe -
WOREKLOAD TYRE

ATP

s | Chaar

Ciszhbi Pridad erstid Cofryfighl @ 2000, Oridh ind'o

o  Verify the Workload Type is ATP.

WORKLOAD TYPE

<>

ATP

e  Oracle Cloud Infrastructure allows logical isolation of users within a tenant through
Compartments. This allows multiple users and business units to share a tenant account
while being isolated from each other. More information about Compartments and Policies is
provided in the OCI Identity and Access Management documentation here.

e  From the Compartment drop-down menu on the left, choose the pre-created compartment
assigned to you by your instructor (check your lab handout). Again, ensure that you are in the
correct Region and the assigned Compartment at all times, especially when you work
through the lab steps.

Note: The below screenshot assigns Q03 compartment. Please change it to your assigned
compartment instead.

ORACLE
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Autonomous Database

Enter your assigned

List Scope compartment

COMPARTMENT

Qo3 v ’/

oraclepartnersas (root)/QLOUDABLE/QO3

Don't see what you're looking for? @

Note: If you have chosen the compartment you do not have privileges on, you will not be able to
see or provision any instances in it.

e Note that the list of ATP Databases shown is filtered for the Compartment selected and may
be further filtered using State and Tags Filters.

Filters

STATE

<>

Any state

WORKLOAD TYPE

ATP

<>

Tag Filters add | clear

No tag filters applied

STEP 3: Create an Autonomous Transaction Processing Database Instance

e  Provision a new Autonomous Transaction Processing instance from the Autonomous
Database Home Page.

e (lick on Create Autonomous Database button to start the instance creation process.

ORACLE
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ORACLE Cloud

s Database Autonomous Databases in Q03 Compartment

Create ACROMoUE DaLBDasS

Mame State Databases Hame CPU Core Count Storage [TH) Worklcad Type Created
COMPARTMENT
Qo3 : Thene are rd Auternomous Databases n Q0D that match the fter criteria,
BLEID
Ma Autoromaus Databases Page 1

e  This will bring up Create Autonomous Database screen where you specify the
configurations for the autonomous database.

e  First, validate the Workload Type selected is Autonomous Transaction Processing.

Create Autonomous Database help cancel

Workload Type

AUTONOMOUS DATA WAREHOUSE
Configures the database for a decision support or data warehouse workload, with a bias towards large data scan+
ning operations.

© AUTONOMOUS TRANSACTION PROCESSING
Configures the database for a transactional workload, with a bias towards high volumes of random data access.

e Second, verify that your assigned Compartment is selected (check your lab handout).

Database Information Enter your
assigned
covPRMeT / compartment

Qo3 3*

e Next, specify a Display Name and a unique Database Name for the instance.

IMPORTANT: Since the lab account may be shared by others, append a unique (and unused)
integer or initials to ATPLab to come up with a unique name, for e.g. ATPLabMA (the name must
contain only letters and numbers, starting with a letter, 14 characters max).

ORACLE
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DISPLAY MAME

ATPLabMA

DATABASE NAME
ATPLabMA

Thes narme mMust contain only letbers and numbers, Starting with a letter, 14 characters max,

*  You can choose an instance shape, specified by the CPU count and storage size. Default CPU
Core Count is 1 and Storage is 1 TB. Please keep default selections at this time.

CPU CORE CIOUNT STORALE (TH]

L ] L |

—
Th reambar of CPL coms b0 enable. Avnilabls cons and subsct 1o you That amount of S2orngs to allacals
Ay SR it

e  Specify the Password for the instance. For this lab, we will be using the following as
password:

| WElcome 123#

Administrator Credentials

‘Set the password for your Autonomous Transaction Processing database ADMIN user
here.

USERANAME READ-OWLY

iiiiiiiiiiiii

e For License Type, you will see the following two options:

- My organization already owns Oracle database software licenses: Oracle allows you to
bring your unused on-premise licenses to the cloud and your instances are billed at a
discounted rate. This is the default option so ensure you have the right license type for
this subscription.

- Subscribe to new database software licenses and the database cloud service: Your
cloud service instance should include database license. This is an all-inclusive cost and
you do not need to bring any additional licenses to cloud.

e  Select My Organization Already Owns Oracle Database Software Licenses for the purpose
of this lab.

ORACLE
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License Type

° MY ORGANIZATION ALREADY OWNS ORACLE DATABASE SOFTWARE LICENSES

Bring my existing database software licenses to the database cloud service (details).

SUBSCRIBE TO NEW DATABASE SOFTWARE LICENSES AMND THE DATABASE CLOUD SERVICE

e Optionally, you may create Tags. Tagging is a metadata system that allows you to organize
and track resources within your tenancy. Tags are composed of keys and values that can be
attached to resources. More information about Tags and Tag Namespaces is provided in the
OCI Identity and Access Management documentation here.

| For lab purposes, you will not create a Tag Namespace.

e Click on Create Autonomous Database to start provisioning the instance.

Create Autonomous Database |

*  You will see the database in Provisioning status as follows:

PROVISIONING...

e  (Click on Autonomous Database link on the top breadcrumb to go back to Autonomous
Database Home Page.

| Autonomous Database » I‘xutc}ncmous Database Details

e  Note that the Autonomous Database is in Provisioning state.

Autonomous Databases /in Q03 Compartment

Marme State Database Mame CPU Core Count — Storage (TB)  Weorklead Type Created
ATPLabMA @ Provisioning... R0 1 1 Transaction Processing 51, 00 Mar 2019 05:26:60 GMT

Displaying 1 Autonomous Databases ¢ Pagel

ORACLE
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e In afew minutes, the status will automatically change to Available indicating the database is
ready and provisioned.

Autonomous Databases in Q03 Compartment

Mame State Database Mame | CPU Core Count  Storage [TB)  Workload Type Creatad
ATPLabhA @ Available  ATPLabMA 1 1 Transaction Processing Sat, 09 Mar 2019 05:25:60 GMT
Displaying 1 Autonomous Databases Page 1

STEP 4: Browse to Autonomous Database Details page

e  From the Autonomous Database Home Page, click on your instance name that was just
created to browse to Autonomous Database Details Page.

Autonomous Databases in Q03 Compartment

Name State Database Name = CPU Core Count Storage (TB)  Workload Type Created ~
ATPLabMA | Available  ATPLabMA 1 1 Transaction Processing Sat, 09 Mar 2019 05:25:59 GMT
Displaying 1 Autonomous Databases Page 1

e The Autonomous Database Details Page displays more information about the instance.
Take a note of the various menu buttons that help you manage your autonomous database
instance. Notice the green color of the ATP logo indicating the service is available.

ORACLE
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Autonomous Datebese = Aulonomous Database Delals

DB Connestian [+ Servica Conicle Scale Up/Down Sep Acticnd v
Autonamous Database Information | Tags

‘Workload Type: Transaction Processing Created: Sat, 09 Mar 2010 05:25:59 GMT

DHapliy Hasne: ATPLISWL

Campartmeat: oracleni e (reet)OLOUDABLE)D0Z

AVAILABL Databane Mame; ATPLIGAA OCID; cn?gla Show Copy
CRU Core Count: 1 Lisenes Typa: Bring Your Own Licern
Storage (TA): 1 LiHscycle State: Avallable

Backups

Backups are astomatically created daiy.

Cranta Mirusal Backhon

Hama Statn Type Started

Backups

Mo Aems Pound.

Shoawing O Rem|s] Page 1

e  You have successfully created your first Autonomous Database of type ATP.
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Lab 1-3:Connecting to Oracle Autonomous
Database

Oracle Autonomous Database is preconfigured to support Oracle Net Services with secure TCPS
connections which allows the clients to connect using secure client credentials.

This lab will walk you through the steps of connecting to Oracle Autonomous Database using
credentials wallets for secure connections. The tool you will use to connect is Oracle SQL
Developer. You will also perform simple queries to validate the connection.

Objectives

e Download client credentials of autonomous database for secure connectivity.
e  Connect to the autonomous database using a secure connection from Oracle SQL Developer.

e  Run sample queries to validate the connection.

Required Artifacts

e Please ensure you have already provisioned an Oracle Autonomous Transaction
Processing or an Autonomous Data Warehouse database.

» Ifyou are not using the instructor supplied lab VM, ensure that your laptop/desktop has the
following software installed:

- Oracle SQL Developer (version 18.3 or above)
- A Web browser supported for Oracle Cloud

- Download Lab Support Files from the Lab Setup section

Lab Steps

STEP 1: Sign-In to Autonomous Database Service Console

e Signin to Oracle Cloud Infrastructure Home Page using the credentials provided and the
instructions from an earlier lab.

e  Browse to your Autonomous Database Home Page (either Autonomous Transaction
Processing or Autonomous Data Warehouse), based on what you created in the previous
labs.

ORACLE
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ORACLE Cloud

Compute

Blo rage
Object Storage
File Storage

Metworking

Bare Metal, VM, and Exadata
Autonomous Data Warehouse

Autonomous Tra

o From the Autonomous Database Home Page, browse to the Autonomous Database Details
page by clicking on the service name.

Autonomous Databases in Q03 Compartment

Hama State Databass Mame CPU Sare Count Storage (TH) Warklaad Type Created =

Labtia | i Aeailable ATPLabMA 1 1 Transsclion Processing S, 09 Mar 2000 05:25:50 GMT

Digplaying 1 Autonomaous Dathbades Page 1

e  Click on Service Console to sign in to Autonomous Database Service Console.

ATPLabMA

oncorain S s | i
Tops
Workload Type: Trarsaction Processing Creatod: Sat, 09 Mar 2010 0525 49 GMT
Display Name: ATFLatAMA Compartment: oracieparteersas (1ot QLOVDARE/QDI
Ostabase Name: ATPLaZMA OCID: _endgta - o)
CPU Core Coummt: 1 Liosnse Type: Bring Your Own License
$rorage (TR Y Lifecytie State: Ay wie

e Sometimes you may be prompted to Sign In (due to timeout). Fill in the following User and
Password and select Sign In:

- Username: ADMIN

ORACLE
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- Password: <Password> specified during ADB provisioning (e.g. WElcome 123#)

| Note: The database is initially created with only one user i.e. the ADMIN user.

Database name:
ATPLABUSEROS

Sign in with your Oracle Autonomous Transaction Processing database credentials

USERNAME
ADMIN

-------------

*  You will be placed in the Overview page. Notice there is no activity displayed because this is a
new instance.

M tonomous Slorage Lsed ) OP utiization %) - | CPL alocaied i Running 501 siatemants.
Transaction Processing
a0
-1 ] L]
40
o
Crvarview 0% 08 1
R aog ] -
Ativity 005 L00PW
BB MB/1TE TR TR
Aderarintraticn
Ayemge SO0 Siatement fesponse Tme (5} 0 S0 staiements eneputed per seoond
TRATRHLEE
ATPLABLISERDS DOO0000TE
L
DO00000TE
000000008 e it B climplary
Q00000000

e C(Click on Administration link in the left menu to go to the service Administration page.
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OoRACLE P o

Autonomous

Ovorvaw

Actvity

Transaction Processing

Administration

DATABASE
ATPLASUSEROS

Download Cllent Credentials
(Wallet)

Cornections 1o Autonomous Transaction
Processing use a securs conmmction. Your
ensting 1oois and appicatons wil need 10 use
this waliet Sl 10 CONTECT 10 Your AULONOMOUS
Transaction Processng nstance, I you are
farmilar with using an Oracie Database within your
Own catn Coner you My NOt have Dreviously
used T secire comechons

Manage Oracle ML Users

Creato pew Oracle Machine Laaming user
accounts and marage the credentals for existing
Oracie Machine Loarming users.

Set Resource Managemaent

Rules

Specifies how 10 set rukes for Autonomous
Transacson Processing to manage SOL
statements automatcally based on thew runtime
o the amount of 10,

Download Oracle Instant Client

Ths is o feee, ight-weight set of tocls, Sraries
and SDKs for bulcing and cornecting
apphcations. These Sbrares underty e Oracle
APts of lnrguages nciuding Node js, Pyhon and
PP and provice acoess for OCIL, OCCL, JOBC,

Set Administrator Password

Sot or reset your database administrator user's
(ADMIN) password and whien iocked uniock your
Acmmigtrator User accourt 0N AUSSNOMoUS
Transaction Processing

Send Feedback to Oracle

Use cur CouaCustomenConnect forum 10 provide
feodback about the servce 1o Oracle, post
QuESHIOns, CONNECt With experts, and share your
Thouphis and icess. Cick here 10 link % the
forum

O0BC and Pro*C appications. Tools such as
SQLPea and Oeacte Data Pusp are also
Inchuded - Oracie recommends using this version
of Data Pumg for moving existing Oracle
Dutstase scharas to Autonomons Transacton
Processing.

e Notice the six options on the Administration page:

- Download a Connection Wallet: This contains the credentials files used for
connectivity to the instance from client applications, tools.

-  Set Administrator Password: Used to change the “Admin” account password
Download Oracle.

- Instant Client: Points to different clients that can be used to connect to the database
(like SQL*Plus).

-  Set Resource Management Rules: ADB has pre-created resource consumer groups
which are managed here.

- Manage Oracle ML Users: ML Notebook development environment that can be used
with the ADB.

- Send Feedback to Oracle: Email feedback to Oracle.

STEP 2: Download the Client Credentials Wallet

The connection wallet provides a secure authentication method that can be used to connect to
your ADB database. This wallet must be downloaded to the client that will be connecting to the
database.

The wallet is downloaded either from the autonomous database Service Console or the
Administration page within the console.

e  From the service Administration page click on Download Client Credentials Wallet.

ORACLE
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Download Client Credentials

(Wallet)

Connections to Autonomous Transaction
Processing use a secure connection. Your
existing tools and applications will need to use
this wallet file to connect to your Autonomous
Transaction Processing instance. If you are
familiar with using an Oracle Database within your
own data center, you may not have previously
used these secure connections.

e  On the Download Client Credentials (Wallet) menu, enter a password for the wallet and
click Download.

- Note that this password is separate from the ADMIN user password created earlier
(but the same password can be used).

Download Client Credentials (Wallet) %

Database connections to your Autonomous Transaction Processing database use a secure
connection. The wallet file will be required to configure your database clients and tools to access
Autonomous Transaction Processing.

Please create a password for this wallet. Some database clients will require that you provide both the
wallet and password to connect to your database (other clients will aute-login using the wallet without
a password).

Password

CCTTRTErTTTes

Confirm password

sEssEsErEEREE

Help o+, Download Cancel

e  Save this file in a secure location. The credentials zip file contains the encryption wallet, Java
Keystore and other relevant files to make a secure TLS 1.2 connection to your database from
client applications.

e  Navigate to the location in your system where the file was downloaded (typically your
Downloads directory).

e The format of the file is always Wallet_<dbname>.zip. Extract the contents of the wallet into
a directory (using a zip utility, usually by right clicking on the file), you will find the following
files:

ORACLE
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¥ wallet ATPLABUSEROS
cwallet.sso
ewallet.p12
keystore.jks
ojdbc.properties
sqlnet.ora
tnsnames.ora
truststore.jks

Today at 2:55 PM
Today at 7:01 PM
Today at 7:01 PM
Today at 7:01 PM
Today at 7:01 PM
Today at 7:01 PM
Today at 7:01 PM
Today at 7:01 PM

7 KB

7 KB

3KB

87 bytes
114 bytes
48 KB
3KB

Folder
Document
person...nge file
Document
Document
Document
Document
Document

e There are a few files from the list that you will work with during the hands-on labs. Some
tools use the wallet file (.zip) directly whereas some use specific files contained in the wallet.

Here is the description of some

- Wallet_<dbname>.zip :

of these files:

The wallet.

-  sqlnet.ora : Points to the location of the wallet for sqlnet connections.

- tnsnames.ora : Connection description for the database service (please note this file
contains connection description for all the databases that exist in that cloud account).

- ojdbc.properties : Points to the location of the wallet for JDBC connections.

STEP 3: Connect to Autonomous Database using Oracle SQL Developer

Create a connection for your database using the default administrator account, ADMIN, by

following these steps.

e Launch SQL Developer and click Add Connection on top left.

Orade WS Comectors 20O SOL Developer
e Datatiase Schema Seroce Corvecion
Database Connection
------ Dastabases Detoctod

123 oo

o ey Vew Reoon
2 Dats Dxctorwry Resorts
# 1 Data Modeder faports

Resources
¥ B O R
v TwesTen Regr
¥ 15 User Defred Seports Community Stendons
SOU Dewwioper ENchonge
1 Dwveloper Forum
Tearm Sloge and Maganew Articies
e 1 0B

onrecton Maruisdy

Getting Started

Get 3 Database A ASLON Tisrah

Orache VWtusBox Apphisnce
Coxher bmages

Ouacle Database XE

Related Tools

B Modeler - Dsta modeling and database design
§8 50L¢1 - The power of SQL Developer in a CLI
. Oracle Live SQL - Learn and share SQL, for free

U ORDS - REST Enable the Oracke Database

Verson: 18.1.0.095.1630
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e Enter the following in New database connection
-  Connection Name: Name for your connection
- Username: ADMIN
- Password: ADMIN user’s password (e.g. WElcome_123#)
-  Save Password: Checked
- Connection Type: Cloud Wallet
- Role: Default
-  Configuration File: Click on Browse and select the wallet file you downloaded

- Service: <Database_Name>_TP. The service name is the Database Name followed by
suffix of either TP, TP_URGENT, LOW, MEDIUM, or HIGH. These suffixes determine
degree of parallelism used and are relevant for a DSS workload. For OLTP workloads
it's safe to select any of them.

- Inthe screenshot below, the <Database_Name> is ATPLab02 and the Service being
connected to is atplab02_tp.

New / Select Database Connection 1

Connection Name Connection Details Connection Name ATPLab02_TP |
Lisernarme ADMIN |
Password [ — |

¥] Save Password F‘, Connection Color

Oracle

Connection Type |Cluud wallet = Role  default o

Configuration File  racle/Downloads/Wallet ATPLab02.zip|»|  Browse...

Service |atplabo2_tp -

" | Use HTTP Proxy Host | | Port |

Configure QS5

[] 05 Authentication | | Kerberos Authentication  Advanced. ..

IEHII.IS- .

Help Save Clear Test Connect Cancel

e Test your connection by clicking Test. The Status bar will show Success if it is a successful
connection.

I Status - Success I
Help Save Clear Connect Cancel

e  Save the Connection by clicking Save.

ORACLE
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Status : Success

Help Clear Test Connect Cancel

o Click on Connect.

Status : Success

Help Save Clear Test I Connect I Cancel

e Upon a successful connection you will see a SQL Developer Worksheet.

Note: If you do not see a Worksheet for your connection, just click the Worksheet drop-down on

the top "% and select your connection to force open a worksheet.

Bl walcoma Page. | i arrLan_e el
FlE-A0 A RoaR ke ATPLaB_TP

‘Workibeat Cruery Busilder

o

e  Run atest query. The autonomous database you created contains the sample Sales History
(SH) schema, we will use this schema to run a test query to make sure everything is working

correctly.

. Copy the contents of the file /home/oracle/labfiles/select_sqll.sql from thelab
VM (or from a locally downloaded location on your computer) and paste it in the SQL
Worksheet. Below is the SQL that you would be copying.

| Note: Do not copy/paste directly from below because sometimes copy/paste from PDF has issues.

SELECT channel desc,

TO_CHAR (SUM (amount_sold), '9,999,999,999') SALESS,

RANK () OVER (ORDER BY SUM(amount sold)) AS default rank,

RANK () OVER (ORDER BY SUM(amount sold) DESC NULLS LAST) AS custom rank
FROM sh.sales, sh.products, sh.customers, sh.times, sh.channels,
sh.countries

WHERE sales.prod id=products.prod id

AND sales.cust id=customers.cust id

AND customers.country id=countries.country id

AND sales.time id=times.time id

AND sales.channel id=channels.channel id

AND times.calendar month desc IN ('2000-09',6'2000-10")

1-31
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AND country iso code='US'
GROUP BY channel_desc;

e  Click F5 or the Run Script button. Verify the query executes and results are displayed.
(oL
PEiw-B B30 Roan @ ATPLab TP v
channel_desc, TO_CHAR(SUM{amount_sold), "9, 90 SALESS, RAMK(} OVER (ORDER BY SUM{amount_sold)) AS default .
| OWER [ORDER BY SUM[amount_scld) DESC MULLS LAS
L_1 CUST it
id AND sales.t times. time_id
, "Ho09-18°) AND count ry_iso_codes L5
[ Query Result ®
o 5§ [ sou 0 Al Rows Fetched: 3 in 0.204 seconds
{} CHANNEL_DESC |} sALESS [ DerFauLT_Rarx [ cusTom_Rank
1 Direct Sales 1,328,497 3 1 1
2 Partners B, BT 2 z
3 Internet 261,278 1 3
[ ]

You have successfully connected SQL Developer to autonomous database and validated the
connection.
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2. Data Loading and Integration
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Lab 2-1:Loading Data Using SQL Developer
Import Data Wizard

Traditionally transaction processing systems ingest data through routine transactions or DML
operations; Data Warehouses normally perform bulk data loads using Oracle Database tools, and
Oracle or other 3rd party data integration tools.

In general, you load data from files local to your client computer or from files stored in a cloud-
based object store.

Oracle SQL Developer provides the ability to import data into tables in autonomous database or
any version of the Oracle Database using the Import Data Wizard. The import wizard allows you
to import data from a delimited format file or a Microsoft Excel XLS file.

Objectives
e Learn to use the SQL Developer Import Data Wizard.

Required Artifacts

e Please ensure you have provisioned an Oracle Autonomous Transaction Processing or an
Autonomous Data Warehouse database.

o Ifyou are not using the instructor supplied lab VM, ensure that your laptop/desktop has the
following software installed:

- Oracle SQL Developer (version 18.3 or above)
- A Web browser supported for Oracle Cloud

-  Download Lab Support Files from the Lab Setup section

Lab Steps

STEP 1: Load a Local File to ADB using SQL Developer

e Start SQL Developer (from your desktop or the lab VM).

e Connect to your autonomous database (ATP or ADW) using the connection configured earlier
and right-click Tables and click Import Data.

ORACLE
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QOracle SQL Developer

Connections = e Page &ATFL&I:]DZ TP

+-RTHD I-IE BARBR &Kodam

a Oracle Connections ol Worksheet Query Builder
= &3 ATPLabO2_TP |

:7]

& gm E Mew Table...

¥ [af Indexes  Qpen

- Ll Packao [
-] Proced: - _

Iil Lﬁ Functio
[i'.I [} operan it Refresh

I;I I:B Queues || Apply Filter...

9 queues Clear Filter

-8 Trigger

1 Help

(gl Types .

Note: SQL Developer Import Data Wizard is accessible by right-clicking an existing table on the
database explorer menu, and also by right-clicking on the Tables tree of the database explorer (as
above), where you can import data and also create the table in a one-step operation.

e  This will open the Data Import Wizard.

Click Browse and locate channels. csv from the folder /home/oracle/labfiles (or
from a locally downloaded location on your computer). When you select the file, you will see
the file contents on the screen.

e & Data Import Wizard - Step 1 of 5

Data Preview

i [Data Preview J Restore State
. Impor Method Impadt Data File: ..ILF:ert_n"rbnka.n [ Dovamnlaads | channels £ 5v [H'-n Bromse
File Format
[#] Header |Afrer Skip -] Skip Rows 0 | =
Eormat |esw - [#] Preview Row Limit | 160 [==.
Encoding [uTFes -
Delimiter: [, - Line Terminator: [standard: CR LF, CR or LF|=|
Left Enclosyre: | [l Right Enclasure [ pr
Lontents
CHANMEL D CHANMEL . CHANMEL _ CHANMEL .. CHANMEL _ CHANMEL .
] Direct Sales  Direct 12 Channel total 1
G Telbe Sales Direct 12 Channel total 1
H] Catalog Indirect 13 Channel total 1
4 Internet Indirect 13 Channel toral 1
2 Partmers Dakiers 14 Channel total 1
Help Heat = Cancel
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e  (Click Next. In the next screen enter SALES_CHANNELS as the table name that will be created
and the data loaded into.

® 6 Data Import Wizard - Step 2 of 4
Import Method
v Data Preview | Select the method for importing data. For External Table method, an external table will be created to
+ Import Method | read the data in the file. For Staging External Table method, an external table will be created as a
T staging table for importing the target table. For other methods, a new table is created and the data is
¥ Column Definitia  imported.
Import Method: Insert -
Table Name: I
import Row Limit: 1100 =
File Contents - -
|CHANNE... CHANNE... CHANNE... CHANNE... CHANNE... CHANNE...
3 Direct Sa... Direct 12 Channel... 1
9 Tele Sales Direct 12 Channel... 1
5 Catalog Indirect 13 Channel... 1
4 Internet  Indirect 13 Channel... 1
2 Partners Others 14 Channel... 1
Help < Back Next > Cancel

e  C(Click Next. The next screen allows you to select the columns you want for this table. For this
exercise leave the columns as-is which means the table will have all columns available.
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@ L Data import Wizard - Step 3 of 5

Choose Columns

Select the eolumng to wmpart rom the data set and arcange them in the arder you want.

| Available Columns Sebected Columns
Irmgsaal Mtk CHANNEL_ID

« Choose Columns CHANNEL_DESC

CHAMNEL_CLASS

A, Solumn Definivion CHAMNEL CLASS 10

: CHAMNEL_TOTAL

CHANMNEL_TOTAL_IDH

&

i
| & &

File Contents

CHANNEL_ID CHANNEL_... CHANNEL_.. CHAMNEL_.. CHANMEL_.. CHAMMEL_...
3 Direct Sales  Direct 1z Channel total 1 =
9 Tele Sales  Diregt 12 Channel total 1
H Catalog Indirect 13 Channel total 1
]
Help < fack BHext = Cancel

e Click Next. The next screen allows you to look at the data types for each column, which you
can change if there is a need. For this exercise leave the data types as default.

Column Definition

Far each coblurmn on left, define the column details of the database table that will be created to import this data into.
Sowrce Data Columns Target Table Calumns
, Chooss Calumas ' Name CHANNEL D
T Col Definiti CHANNEL DESC =
:..Ia, olumn Definition CHANNEL CLASS Drata Type | NUMBER ]
w Finish CHAMNEL_ CLASS D [ =
CHANNEL TOTAL Size/Precision .3 "!
CHAMNEL TOTAL_ID Scale O
[+ Mullable?  Default |
Cammant
Duata
F
£
H]
4
2
Statui
Help < Back Hext = Cancel
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Click Next. The next page will display a summary for the import operation.

[ e Drata Import Wizard - Step 5 of 5
Finish
1 Data Preview Lo Save State
. import Method = import Summary
Chonie Colymnt - [ Destination Connectien: admin_low

T N i+ B Lource File: [Uiers fybaskan Downloads fchannels c5v

Column Delinigion
T F @ Selected Fields
« Finish 4 Fields Mot Selected

== Import Method: Inser
-3 Wethod Opions
Help

< fack

Finith

Cancel

finishes you will see a message saying the import was completed.

1)

Import Data

Import Data into table SALES_CHANNELS
from file channels.csv . Task successful and
import committed.

OK

table to validate rows returned.

| SELECT * FROM SALES CHANNELS;

© 2019 Oracle Corporation

Click Finish to complete the import wizard and start the data load. When the data load

Your source file is now loaded into the autonomous database. You can run a query on the
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& oo I
PEW9-BQ B0 Bodn (@ ADMIN@ADB_TP ~

Worksheet Query Bullder

s
[ query Result =

A 5 @) Gk soL | Al Rows Fetehed: 5 in 0.078 seconds

I {} CHANNEL_ID |=3 CHANNEL DESC |=} CHANNEL CLASS |=} CHANNEL_CLASS_ID |} -::HnNHEL_Tmu]Ei CHANNEL TOTAL ID |
1 3Direct Sales  Direct 12 channel total 1 i
2 9Tele Sales Direct 12 Channel total 1
3 SCatalog Indirect 13 Channel total 1
4 4Internet Indirect 13 Channel total 1
5 2Partners Others 14 Channel total 1

*  You have successfully loaded data to your autonomous database using Oracle SQL Developer
Data Import Wizard.
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Lab 2-2: Loading Data from Object Storage

For the fastest data loading experience Oracle recommends uploading the source files to a cloud-
based object store, such as Oracle Cloud Infrastructure Object Storage, before loading data into
the autonomous database. Oracle also provides support for loading files that are located locally in
your data center (as you have seen in the previous step), but when using this method of data
loading you should factor in the transmission speeds across the Internet which may be
significantly slower.

Objectives
e Learn to upload files to the OCI Object Storage

e Learn to load data from the Object Store into the autonomous database

Required Artifacts

e Please ensure you have provisioned an Oracle Autonomous Transaction Processing or an
Autonomous Data Warehouse database.

o Ifyou are not using the instructor supplied lab VM, ensure that your laptop/desktop has the
following software installed:

- Oracle SQL Developer (version 18.3 or above)
- A Web browser supported for Oracle Cloud

-  Download Lab Support Files from the Lab Setup section

Lab Steps

STEP 1: Create an Object Storage Bucket

One of the first steps is to create a Storage Bucket in OCI Object Storage and upload files you
plan on loading to the storage bucket.

Note: In OCI Object Storage, a Bucket is the terminology for a container of multiple files (similar
to a folder).

e Login to your OCI console with the instructions from earlier labs and click on the hamburger
menu on the top-left and select Object Storage -> Object Storage.

ORACLE
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ORACLE Cloud

Compute
Block Storage

Object Storage Object Storage

OUS TRANSACTION PROCESSING
File Storage Data Transfer b database

Networking

Bare Metal, VM, and Exadata
OBJECT STORAGE

Autonomous Data Warehouse Store data

Autonomous Transaction Processing

e To create a new Bucket, select a Compartment from the drop-down (choose your assigned
compartment).

= PN w, | A
Uoect slorage

Object Storage

Data Transfer

Ensure that you

COMPARTMENT select your
PTS-US | assigned
oracleparinersas [root)/PTS-US Compartment

Daon't see what you'ns looking for? (T)

e  C(lick on Create Bucket to create the object storage bucket.

Buckets in PTS-US Compartment

Create Buckst |

e In the Create Bucket dialog box, enter the following:

- Bucket Name: ATPLabUser<XX> (where <XX> is a unique number that no one has
used)

ORACLE
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-  Storage Tier: Standard
- Encrypt Using Key Management: Unchecked

. Click on Create Bucket.

Note: Bucket names must be unique within the namespace and cannot be nested. The name
cannot be changed from the Console. The name can contain letters, numbers, dashes, and periods.
Buckets do not have Oracle-assigned Oracle Cloud Identifiers (OCIDs).

Create Bucket hedp

I®

Specify the storage tier for this bucket. Storage tier for a bucket can only be specified during creation.

BUCKET NAME
ATPLabUser03

STORAGE TIER
* STANDARD

ARCHIVE

TAGS

Tagging is a metadata system that allows you to organize and track resources within your tenancy. Tags are composed of keys and values
that can be attached to rescurces.

Learn more about tagging

TAG NAMESPACE TAG KEY VALUE

Mone (apply a free-form tag)

+ Additional Tag

| ENCRYET USING KEY MANAGEMENT

Craate Buckst

STEP 2: Upload the Customers Sample Data File

You can now upload the customers.csv file to the bucket.

e  (Click on your bucket name to view details:

Buckets in PTS-US Compartment
E=rEm

0 e
=]

*  You will be presented the Bucket Details page.
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Dot Sacwrags - Bk [

ATPLabUser03
e el == | = | |

Bahi gy Taga

L e ] Orewiet Sun, 1 Dec B0 8204 00T
g M2 Sl 1 - - M T Vil Pt

Wrscrpomion My o ban

Cbjects
owts | uokous et | i et |

e T

LT

Ho Objects were found.

by Py dem

X i e e B G Prerim

e  C(lick on the Upload Object button.

Objects

e Use the Browse button to locate the customers. esv file located in

/home/oracle/labfiles folder in the lab VM (or from a locally downloaded location on
your computer).

| Note: Alternatively, you may also drag-and-drop the file into this pane.

Upload Object

You can use the Conscle to upload objects up to 2 GiB in size. Usa either the Oracle Cloud Infrastructure command line interface (CLI) or
the muttipart upload AP| to upload larger objects. See Managing Objects for guidance.

Choosa a file from your computer:

e  Select the customers.csv file and click Open.
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Favorites Mame
Recents O channels.csv
- . 0 customers.csv
& iCloud Drive I |

#d: Applications

Options Cancel
e (Click Upload Object

Upload Object heln  cancal
“ou can use the Conzole to upload objects up to 2 GIB in size, Use either the Oracle Cloud Infrastructure command line imterface (CLI) or

the multipart upload AP to upload langer objects. Sea Managing Objects for guidance.
Chocse a file from your computer:

OBJECT NAME

Customers.csv

Y=
=]

Uptoad Object

e Once the file is uploaded, it will be listed under Objects as follows:

Objects

STEP 3: Construct the URL of the File

Construct the URL that points to the location of the customers.csv file staged in the OCI Object
Storage. The URL is structured as follows. The values for you to specify are in bold:

https://swiftobjectstorage.<region_name>.oraclecloud.com/v1l/<tenant_name>/<bucket_n
ame>/<file_name>

e region_name : The region you have created the Object Storage Bucket (i.e. the Region
supplied to you by the instructor). Typically, this would be us-phoenix-1, us-ashburn-1, etc.

e tenant_name : The Tenant name supplied to you by the instructor (in lower case)

e  bucket_name : The bucket name
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o file_name : customers.csv

The below example of the constructed URL, the region name is us-phoenix-1, the tenant name is
oraclepartnersas, and the bucket name is ATPLabUser03, hence the URL of the customers.csv
file is:

https://swiftobjectstorage.us-phoenix-
1.oraclecloud.com/vl/oraclepartnersas/ATPLabUser@3/customers.csv

*  Your URL would be different, so please modify accordingly and Save the URL to a notepad.
We will use this URL at a later step.

STEP 4: Generate an Auth Token

An Auth Token is an Oracle-generated token string that you can use to authenticate with third-
party APIs that do not support Oracle Cloud Infrastructure's signature-based authentication. For
example, use an Auth Token to authenticate with a Swift client with the Object Storage Service.

The auth token is associated with the user's Console login. Auth tokens never expire. A user can
have up to two auth tokens at a time.

Note: The token is always an Oracle-generated string and you can't change it to a string of your
choice.

e  Your instructor may have pre-generated an Auth Token for your OCI login. This will be the
case when you are sharing the login with other students.

e  To check if the Auth Token has been generated. Start a Terminal session in the lab VM.

Terminal

o Check the contents of auth_token.txt file. If it is seeded with a value, then you would use this
as the Auth Token in the later steps.

| $ cat ~/labs/keys/auth token.txt

[oracle@adble9-dallas-mar28-01 ~]$ cat ~/labs/keys/auth token.txt
IRoj4{9yUU{>.1glD2t0( je

= Auth Token

STOP!

If you have located the Auth Token from the above steps, skip the remaining instructions
and proceed directly to Step 5.
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e Ifthe Auth Token has not been generated for you, create a new auth token as follows:

o Inthe top-right corner of the Console, open the User menu Bl and then click User Settings
to view the details.

Nvmgurnd. & R L. _.COM

Tenancy: oraclepartnersas
Change Password
User Settings

Sign Out

o Click on Auth Tokens under Resources.

Resources

API Keys (0)

Auth Tokens (0)

SMTP Credentials (0)
Customer Secret Keys (0)

Groups

e On the Auth Tokens page, click Generate Token. Note that you can only have two Auth
Tokens and you need to delete an existing one before generating another one.

Auth Tokens

Generate Token

e Enter a friendly description for the auth token. Avoid entering confidential information.
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Generate Token help cance

DESCRIPTION

Token for Database Credentials

Generate Token

e C(lick Generate Token. The new auth token is displayed.

Generate Token help glose

GENERATED TOKEN

BjIWYEGCFU{[qy3Wi+

Copy.

Close

e  Copy the auth token immediately to a secure location from where you can retrieve it later,
because you won't see the auth token again in the Console.

e  Close the Generate Token dialog.

STEP 5: Create Database Credential

Create a database credential object that holds the credentials of the object store (i.e. where your
data is staged). The credential information is stored encrypted in the database and only usable for
your user schema.

e Open SQL Developer and connect to your autonomous database as the ADMIN user.

) In the worksheet, run the following CREATE_CREDENTIAL statement to create the
WORKSHOP_CREDENTIAL credential object while replacing the <Auth Token> with the
values from the previous step. Also, the <OCI Lab User> is the OCI User that you used to sign-

in to the OCI Console (NOT the ADMIN user).

Note: Run the following SQL statements by selecting them both and executing them using Run

Script (F5)

SET DEFINE OFF;

BEGIN
DBMS_CLOUD.create_credential( <OCI Lab User>is
credential_name => 'WORKSHOP_CREDENTIAL', the OCI user provided
username => '<OCI Lab User>',<— to you by the
password => '<Auth Token>'); instructor.

END;
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e  Verify the credential object got successfully created.

Worksheet Query Builder

DBMS_CLOUD. create_credentiall
credential_name == “WORKSHOP_CREDENTIAL® ;

wiErnane => "adw_warkihop_user',
password == "4 .- i aaim

3 =

il Seript Output = | [ Query Result X
’ é‘ E ,";],, h.l Task completed in 0308 seconds

PL/SOL procedure successfully completed,

e Now you are ready to load data from the Object Store using the credentials just created.

STEP 6: Load Data from the Object Store to the Autonomous Database

Autonomous database provides a new PL/SQL package called DBMS_CLOUD to load data from
files from the cloud storage into your database. The DBMS_CLOUD package supports loading data
files from the following Cloud sources: Oracle Cloud Infrastructure Object Storage, Oracle Cloud
Infrastructure Object Storage Classic and Amazon AWS S3.

e The COPY_DATA procedure of DBMS_CLOUD package requires that target tables must
already exist in your autonomous database.

e  Connect as the ADMIN user in SQL Developer and create the target CUSTOMERS table.

e Copy the table creation DDL from the file
/home/oracle/labfiles/create customers.sql (or from alocally downloaded
location on your computer).

DROP TABLE customers;

CREATE TABLE customers (

cust_id NUMBER NOT NULL,

cust first name VARCHAR2 (20) NOT NULL,
cust last name VARCHAR2 (40) NOT NULL,

cust _gender CHAR(l) NOT NULL,

cust year of birth NUMBER (4) NOT NULL,
cust marital status VARCHAR2 (20),

cust street address VARCHAR2 (40) NOT NULL,
cust postal code VARCHAR2 (10) NOT NULL,
cust _city VARCHAR2 (30) NOT NULL,

cust city id NUMBER NOT NULL,

cust state province VARCHAR2 (40) NOT NULL,
cust state province id NUMBER NOT NULL,
country id NUMBER NOT NULL,

cust main phone number VARCHARZ2 (25) NOT NULL,
cust_income_level VARCHAR2(30),
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cust credit limit NUMBER,

cust _email VARCHAR2 (50),

cust total VARCHAR2(14) NOT NULL,
cust total id NUMBER NOT NULL,
cust src_id NUMBER,

cust_eff from DATE,

cust eff to DATE,

cust valid VARCHAR2(1)) ;

ALTER TABLE customers ADD CONSTRAINT customers pk PRIMARY KEY (cust_id);
e  Verify the table was successfully created (ignore the ORA-00942 during DROP).

Error starting at line : 85 in command -

DROP TABLE customers

Error report -

ORA-@0942: table or view does not exist

20942, 00R0B - "“table or view does not exist"
*Cause:

*Action:

Table CUSTOMERS created.

Table CUSTOMERS altered.

e  Now run the DBMS_CLOUD.COPY_DATA procedure to copy the data staged in your object
store to your autonomous database tables.

e  Modify the SQL provided below by replacing the highlighted values as appropriate:
- table_name : CUSTOMERS
- credential_name : WORKSHOP_CREDENTIAL

- file_uri_list : <your_file_uri_list> => This is the URL you saved earlier in Construct the
URL of the File section.

begin

dbms cloud.copy data(

table name=>'CUSTOMERS',

credential name=>'WORKSHOP CREDENTIAL',

file uri list=>'<your file uri 1list>',

format=>json_object('ignoremissingcolumns' value 'true', 'removequotes' value 'true',
'dateformat' value 'YYYY-MM-DD HH24:MI:SS',6 'blankasnull' value 'true')

)

end;

/
e  Execute the above PL/SQL block and verify the COPY_DATA was successful.
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file
format

&l script Owtput = | [ Query Result
g B 8 B | Taskcompleted in 29939 seconds

FL/SOL procedure successfully completed.

STEP 7: Verify the Data Loads

e Query the CUSTOMERS table and validate rows loaded:

| SELECT * FROM CUSTOMERS ;

i sowmenrasuseros [

FEY-BO 34 Boan (S ADMINEATPLABUSERDS =

Warlcs haet Cruery Builder

SELECT = FROM CUSTOMERS; ™

1 3

wlSeriptOutput * (= Query Result =
f & “ |i S0L | Fetcheed 50 rows in 0.181 seconds
{ CUST_ID |} CUST_FIRST_MAME | {} CUST_LAST_NAME |{ CUST_GENDER |{} CUST_YEAR_OF_BIRTH |{} CUST_MARITAL_STATUS |{} CUST_STREET_ADDRESS

1 49671 Abigail Ruddy M 1976 married 27 North Sagadahoc Boule
i 3228 Abigail Ruddy M 1964 (null) 37 West Geneva Street

3 6783 Abigail Ruddy M 1942 single 47 Toa Alta Read

4 19338 Abigail Ruddy M 1977 married 47 South Kanabec Road

5 13894 Abigail Ruddy M 1%49 (nulll} 57 Morth 3Ird Drive

] 17449 Abigail Rusddy M 1558 2 ing Le 67 Easit Mcintosh Avenus

T 21085 Abigail Ruddy M 1846 married 17 Bradford Avenue

& 24561 Abigail Ruddy M 1978 (null) 77 Narth Packard Avenue

9 28116 Abigail Ruddy M 1949 single 87 West Coshocton Avenue
10 311671 Abigail Ruddy M 1951 marr ied 97 Sagadahoc Avenus
11 35227 Abigail Ruddy M 1948 (nul 1)} 97 South Geneva Avenue
12 36117 Abner Everett M 1954 [null) 187 Covimgton Avenue
13 39672 Abner Everett M 1975 married 187 North Saguache Aven. -

i 3

e Dataloads performed by DBMS_CLOUD are logged in the following dictionary tables:
- DBA_LOAD_OPERATIONS : Shows all load operations.
- USER_LOAD_OPERATIONS : Shows the load operations in your schema.

e Query thee above tables to see information about ongoing and completed data loads. For
example:
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SELECT table name, status, rows loaded, logfile table, badfile table
FROM user_ load operations WHERE type = 'COPY';

e Examine the results. The log and bad files are accessible as tables.

TABLE_NAME STATUS ROWS_LOADED LOGFILE_TABLE BADFILE_TABLE

CUSTOMERS COMPLETED 55500 COPY$1_LOG COPY$1_BAD

e Validate using LOGFILE_TABLE and BADFILE_TABLE (COPY$1_LOG and COPY$1_BAD from
above).

SELECT * FROM copy$l log;
SELECT * FROM copy$l bad;

e  You have successfully loaded data to your autonomous database using the Object Storage.
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Lab 2-3:Loading Data Using SQL Loader

You can use Oracle SQL Loader to load data from local files on your client machine to the
autonomous database.

Note: SQL Loader may be suitable for loading small volumes of data, as the load performance
depends on the network bandwidth between your client and the ADB. For large data loads, Oracle
recommends loading data from the OCI Object Storage.

Objectives
e  Generate SQL*Loader scripts using SQL Developer

e Load a Local CSV file to the autonomous database using SQL Loader scripts

Required Artifacts

e Please ensure you have provisioned an Oracle Autonomous Transaction Processing or an
Autonomous Data Warehouse database.

e This lab needs to be completed using the lab VM.

e  Ensure that you have previously downloaded the secure credentials wallet to ~/Downloads
directory

Lab Steps

STEP 1: Generate SQL Loader Scripts Using SQL Developer

SQL Loader requires a control file that specifies the data definition and structure of input data. You
may manually create the control file or use Oracle SQL Developer to generate them. We will use
the latter method of control file generation in this lab.

e Sign in to the lab VM with the login credentials provided to you by the instructor.

e  From the lab VM, start SQL Developer and connect to your autonomous database as the
ADMIN user.

I Note: You may use an existing connection from a previous lab.
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Comnecins | @ s - [

+-RTYD :
B ] ORACLE
ma m_wwc — S0L DEVELOPER

GRS | = :

8 oo, ...
I}}a Source L

@ Orade Nos¢

2 Database S| Reset Password...
Schema Browser
@8 Find DB Object
Rename Connection...
x Delete Delete

e In the left pane, right-click Tables and select Import Data.

Connections - (=l welcome Page &AW@TP&M&;_?T .
+-B@TH= ER-BA BRQA Koeda o
3 oOracle Connections ol worksheat | Query Bullder
=g ADMN@ATPLALOZS_TP — -

4 E = hasain
[ Hew Table...
I Open 'y
g % P SHOP_CREDENTIAL',
mport Data ¥
& G]P Jl 3 : frewlftobjectston
& §-phoenis -
8K | a i} pefresh Cerf P
&) |? Apphy Filter, ..
B E Q Clear Filter
-8 T .
T Help gnoremissingcolum

e  The Data Import wizard will pop-up. Click Browse and locate the orders. csv file from
/home/oracle/labfiles (or from alocally downloaded location on your computer) and
click Open.
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Open ®

Location: |[jﬂwmu.fnra:iefbnnrﬂuadu = 0 @ i .3 =

= [ instantclient-basic-linuwco64-12.1.0.2.0.5ip
l [ Wallet_ATPLab03b zip
E channels. cav

'i customers, ¢sv

Downloads

N

oracle

Ki®

Desktop

FEile Mame: |urdcr5.:w

File Type: [E:«:el 95-2003 (.ds), Excel 2003+ (xdsx). C5V [osv), Text (tsvor b ... =

e Uncheck the Preview Row Limit and ensure the Delimiter is “,” and click Next.

Data import Wizard - Step 1of 5 "
Data Preview

i Data Preview ZF Rastare Stabe

I |

. import Mefhad Source: |Local File =
File ihasreefer mtbe Domnloadaforders. o |- Bromds..
Fibe: Farmat
— —_—
[+ Hesder Mter Skip = Ship Aows: ) =
o oo
Encodng uTre -
Debrriter: E Lt Terrsinabsr: standard: CR LF, CR or LF|=
Lot Emclaagre: |- - Eight Enclaaure g |-
File Contents
CRDER_EEY ORDER_ST... UNITS DISCHT V... COET FMED COST VAR . BEVENUE TRME_BILL .. TIHME_PAID... PRIOD _ITE... CUST HUL..
14928 S-Faid 4 a7 A7 5532 400 TR A1W5T 134an-11 i-Har-11 11438 227 1
E1GNLED T-Fulfiied L] 1883 .74 750 AT2.09 B-Dec-13 iojan-13 L3 1558 1
ZEARL1E a-Piled & 17.65% 794§ TE.TH GIT.50 0-0ec-i1 11-Feb-12  GED 7571 L]
SELATT sDnkgld 9 &0 L A= 43 6T 108.0% M1 Ti-Agr-13  BXR 4787 4
2EE0NZE F-0wHgld 1D 106 B4 6.7 AT LR T 13jun-13 I-Bug-12 1208 5391 ]
Fal IFublilled # in.1n 767 ITae nen.21 1n-Feb-11  BApr-ll 1521 MGG J
A1ER0OT TFubilled 12 2.48 29,18 MLy 202,74 aM-Dec-i Fdan-ll 1260 a5 i
A01LTILE ¥Shipped 12 6.17 12351 505 ek 615 54 1djul-12 1-5ep-13 B55 631 i
ASG0ENE -Shipped B 57.81 FLER 1080 36 1465 15 AT-0ct-kT Teow-li 1105 5581 i
20BATHE T#ulfilled § 52.96 16558 15841 550.08 d-Feb-11 Di-Mar-11 1501 Fa LIS

e In the Import Method choose SQL Loader Utility. Enter a table name where you like the data
to be loaded, e.g. ORDERS.

Note: The Table need not be pre-created at this time. The Create Table DDL will be generated as
a part of this process and you can run it to create the table.

2-54
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e Ensure that Send Create Script to SQL Worksheet is Checked. Click Next.

Data Import Wizard - Step 2 of 5 ®

impert Method

Dlata Pravies Specify the mathad for imperting dats.  Fer indart methed, data i imparted directly into the table. Insen mathad indert acnipt crestes & Acript
B and gends it e a workihast
i Import Method

mpsrt Hethod

{

w Lheose Calumna

! [Elsnd creme scree 1o 0L werksneat
Takla Nama GentRs
[_] Impart Raw Limne 160 =
Fils Contants
ORDER_NET ORGER_ST. UNITS DISCNT V.. COST_MXDD COST VAR RIVINUL  TIME_DILL.. TIME_PAID.. PROD L. CUST_NU
14929 Sead 4 147 8632 40078 41857  13andl  lMardl 1143 228
AL63180  DAubilled & 1883 8474 57.58 47208 #0scd? 153 6ES 3858 ‘
2488816 4Biled & 1765 4546 76.75 82758 MDecdl IlFeb-ll 660 7571 i
344877 SOmMeld  § 404 8.0 4267 10805 IMal3  Hgedd B3 4r87 '
640828 S-Dnbeld 18 10684 462 SHILET 284542  13und?  lewgli  1nte 6351 I
1498 DFubilled  § 1818 6.7 2738 88031 18Febll  Segedl 1521 3456 I
4198007 2fubiled 13 248 2518 Lls 0274 I0eclr onld 1268 7852 ;
WI7ILE  SShipped 12 £37 12351 50548 ALSS4  laqubl2  LeSepdl  &SS 631
1960836 Shipped 8 5783 396 108036 146519 1Dl MeMewl? 1105 5583 ;
8736 pAubilled  $ §2 56 16658 19841  SSA.0  dfebll  24Maril 1830 a1 i
WOTTLE  SOnbald Lo 253 1356 45.35 13518 Sebegl?  16Sepl? 43 7128 I
451130 1Bocked % 528 w7z 2518 21872 Iand?  I3Febll M 5078 i
1486528 SPmd 10 1174 55,06 63437 62503 I6jundl  Sljulll  TEE BES3 y
85243 adiled 3 561 5775 24.31 18585  13Febll 17Marll 134 3288 |
550056 SPad 13 S145 44413 225238 229171 174and2  17Febdz 148 663 i
13961 Shipped B L34 523 25.26 3104 l4Febll  d-dgrdl TR BESs i
2638485 S-OnMold 10 .78 B5.24 3468 8787 Mapl? T2 1B BL5E '

o cace

e  The next screen allows you to select the columns you like to include as part of the load and
also as part of the table column list for the DDL. For this lab, keep all settings as default, the
effect of which is to include all columns. Click Next.

Cata import Wizard - Step 3aof 5 ]
Coldumn Definition

4 Fer each column on left. define the column detsls of the detabase table that will be created te impert this data into
)

B impert Hethad Seirce Dats Columng Target Takle ©obases
i Columm Definidon ] Harma [ORDER_REY
I ROER_STA TUS
4. Qotions LTS Dta Type |MUBSBER -
fg:::;:_:;”s Size/Precisn |38 -
COST_ VARMBLE Scale [0
;i'ff"a,f or 7| Mullable?  Default
TIME_PAID_DT L.
FROD_JTEM_KEY
CLST_WUMBER
CLST_RAME
CLST BB TH_OT
CUST_CADT_RATE
CUST_GENDER Eas
CLIST_SEG MENT
g 14555
CLST_MARITAL_STATUS iex80
cusr_m:s 480515
oo o
lpcagss: S
= 274505
Status b ] S0
o 17NN
RIS
FUTET
WAATTIE
Help = Hack Hest = Cancel

e This screen allows you to set SQL Loader options. For this exercise just note the location
where the scripts will be generated. Leave the rest of the options as default. Click Next.
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Data Import Wizard - Step 4 of 5
Options
Sqikdr Optans
Log Ple Directony: [-none ]-_ BromEs
I Bad Fle Directony: none |'l-_ Bromse...
Jp. Lolumn Oufinesn |
e Opti
pitens | Generated Files Directory:
= Boish &1 Swe In Import Fle Directory (heme/orscleTawnlosds]
Sevain: | I*  erewse.
Generated File Line Terminabor | Blatform default -,
araric Opiicng
Number of Charsoters in a buffer: 4900
[ | Generake File Character Set Clause
Help

<z

Cancel

¢ On the summary screen, click Finish.

Data Import Wizard - Step 5 of §

Finish

T

a Imggrt Methed &= impont Summany

'T' Cobsenn Definifion i [ Destination Connection: ADHME@ATFLAbO_TP
i [ Source Rle mame/oraeDomnlosdsiorders cov

T HELICR B B Selected Malde

w« Fimlzh 4 Feelds et Selected

B 3 Import Methed SOLFLesder LRilty

= Bk

= Save State

e A new SQL Worksheet is created with the create table DDL command.
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bE9-a@ B8 Soan 8 -

Worksheet Query Builder

SET DEFINE OFF 8
CREATE TABLE ORDERS ( ORDER_KEY NUMBER(38),
ORDER_STATUS VARCHAR2(26),

UNITS NUMBER(38),

DISCNT_VALUE NUMBER(38, 2),
COST_FIXED NUMBER(38, 2),
COST_VARIABLE NUMBER(38, 2),
REVENUE NUMBER(38, 2),
TIME_BILL_DT DATE,

TIME_PAID_DT DATE,

PROD_ITEM_KEY NUMBER(38),
CUST_NUMBER NUMBER(38),

CUST_NAME VARCHAR2(26),
CUST_BIRTH_DT DATE,
CUST_CROT_RATE NUMBER(38),
CUST_GENDER VARCHAR2(26),
CUST_SEGMENT VARCHAR2(26),
CUST_MARITAL_STATUS VARCHAR2(26),
CUST_TYPE VARCHAR2(26),

ADDR_KEY NUHBER(38),

ADDRESS1 NUMBER(38),

ADDRESS2 VARCHAR2(128),
POSTAL_CODE VARCHAR2(26),

CITY VARCHAR2(26),

STATE_PROV VARCHAR2(26),

REGION VARCHARZ2(26),
COUNTRY_CODE VARCHAR2(26),
COUNTRY_NAME VARCHAR2(128),

AREA VARCHAR2(26),

CHANNEL_NAME VARCHAR2(26),
PROD_BRAND VARCHAR2(26),
PROD_LOB VARCHAR2(26),

PROD_TYPE VARCHAR2(26),

PRODUCT VARCHAR2(128),

PROD_ITEM DSC VARCHAR2(128)); v

AV

e Execute the Create Table script. Click F5 or the Run Script & putton.

*  You will be presented with Select a Connection dialog. Ensure that it points to the right
autonomous database connection and click OK.

Select Connection »

Choose an existing connection or create a new one to
proceed

Connection: [a ADMIN@ATPLab03a_TP '] & 7

Help | oK Cancel

e  Verify the table creation was successful.
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%S:ript Output X

f é E a @ Task completed in 0.27 seconds

Table ORDERS created.

e Scroll to the bottom of the Worksheet and note the location of the generated scripts.

Worksheet Query Builder
POSTAL_CODE VARCHARZ(26],
CITY VARCHARZ(25),

STATE PROV VARCHARZ2(26),
REGION VARCHARZ(25),
COUNTRY_CODE VARCHARZ(26),
COUNTRY_MNAME VARCHARZ(128),
AREA VARCHARZ2(26G),
CHANNEL_MNAME VARCHARZ2(26),
PROD_BRAND VARCHARZ(26),
FROD_LOB VARCHARZ(2G),
FPROD_TYPE VARCHAR2(25),
PRODUCT VARCHARZ(128),
PROD_ITEM DSC VARCHARZ(128));

¥ ctl .sh and .bat files are found in /homesoracle/Downloads, */

i, W

e Note that your scripts were generated in /home/oracle/Downloads folder.

STEP 2: Setup Oracle Client to Connect using the Wallet

. Start a Terminal session in the lab VM.

Terminal

e Unzip the Credential Wallet zip file that was downloaded earlier to the ~/wallets folder. The
below example assumes that the full path to your downloaded wallet zip file is
<your_wallet file.zip>.

| $ unzip <your wallet file.zip> -d ~/wallets

| Note: If prompted to replace existing files in ~/wallets folder, enter [y]es for all.
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oracle@localhost:~/labs/node - o x

File Edit View Search Terminal Help

[oracle@localhost node]$ 1s ~/Downloads/Wallet ATPLabe2.zip
Jhome/foracle/Downloads/Wallet ATPLab@Z2.zip
[oracle@localhost node]$ unzip ~/Downloads/Wallet ATPLabe2.zip -d ~/wallets
Archive: /home/oracle/Downloads/Wallet ATPLabe2.zip

inflating: /home/oracle/wallets/cwallet.sso

inflating: /home/oracle/wallets/tnsnames.ora

inflating: /home/oracle/wallets/truststore.jks

inflating: /home/oracle/wallets/ojdbc.properties

inflating: shomeforacle/wallets/sqlnet.ora

inflating: /home/oracle/wallets/ewallet.pl2

inflating: /home/oracle/wallets/keystore.jks
[oracle@localhost nodel$ I

e  Copy the tnsnames.ora file from your wallet folder to SORACLE_HOME /network/admin.

| $ cp ~/wallets/tnsnames.ora $ORACLE HOME/network/admin

Note: In a real-world scenario, you would want to append the entries from the wallet's
tnsnames.ora file to SORACLE_HOME /network/admin/tnsnames.ora, not overwrite it as you

just did.

e  Verify connectivity to your ADB service using sqlplus. The <ADB_Service_Name> in the
below example is one of the predefined service names of your ADB sevice (e.g. _high, _tp,
_low, etc.)

| $ sqlplus ADMING<ADB Service Name>

e  Provide your ADMIN password and verify that you were able to connect successfully.

oracle@localhost:~/wallets - B x

File Edit View Search Terminal Help
[oracle@localhost wallets]$ sqlplus ADMINBATPLabMag high

SQL*Plus: Release 18.0.0.0.8 - Production on Mon Dec 17 17:56:20 2818
Version 18.3.0.0.0

Copyright (c) 1982, 2018, Oracle. ALl rights reserved.

Enter password:
Last Successful login time: Sun Dec 16 2018 21:06:34 -06:00

onnected to:
Dracle Database 18c Enterprise Edition Release 12.2.08.1.8 - 64bit Production I

o= 1l

e  Exit from the SQL Plus session.

| soL> EXIT;
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STEP 3: Run the Generated SQL Loader Scripts

Let's use the generated scripts from the previous step to load data using SQL Loader.

e Inthe Terminal window, change directory to ~/Downloads as this was the location of the
generated scripts.

| $ cd ~/Downloads

e  Make the orders.sh file executable as by default it is not.

| $ chmod +x orders.sh

oracle@atplabm3:~/Downloads - o x

File Edit View Search Terminal Help

[oracle@atplabm3 ~]% cd ~/Downloads
[oracle@atplabm3 Downloads]$ chmod +x orders.sh
[oracle@atplabm3 Downloads]$ I

e Staying in the ~/Downloads folder, run the orders.sh script to start the SQL Loader process.

| $ ./orders.sh

e When prompted, enter your Username (i.e. the ADMIN user) and the database Password.
Ensure that you specify the TNS Alias (i.e. the connect string) of your service along with the
username follows:

‘ ADMIN@<YourConnect String> ‘

oracle@atplabm3:~/Downloads - 0o x

File Edit View Search Terminal Help

[oracle@atplabm3 Downloads]$ ./orders.sh
sername: ADMIN@ATPLabe3a TP
assword:[j

l

e  Verify that the file gets loads successfully.
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oracle@atplabm3:~/Downloads 7 B

File Edit View Search Terminal Help

Commit point reached - logical record count 5003
Commit point reached - logical record count 5015
Commit point reached - logical record count 5027
Commit point reached - logical record count 5039
Commit point reached - logical record count 5051
Commit point reached - logical record count 5063
Commit point reached - logical record count 5075
Commit point reached - logical record count 5087
Commit point reached - logical record count 5099
Commit point reached - logical record count 5111
Commit point reached - logical record count 5123
Commit point reached - logical record count 5135
Commit point reached - logical record count 5147
Commit point reached - logical record count 5159
Commit point reached - logical record count 5171
Commit point reached - logical record count 5183
Commit point reached - logical record count 5195
Commit point reached - logical record count 5207
Commit point reached - logical record count 5219
Commit point reached - logical record count 5231
Commit point reached - logical record count 5243
Commit point reached - logical record count 5247

Table ORDERS:
|5247 Rows successfully loaded.

Check the log file:

orders.log
for more information about the load. |
[oracle@atplabm3 Downloads]$ I

e Also verify the load using SQL Worksheet and running the following COUNT (*) query:

| SELECT COUNT (*) FROM ORDERS;

PER-BA 2Q Roaw f& ADMIN@ATPLabO3 TP =

Worksheet Query Builder
SELECT COUNT(*) FROH ORDERS;

W
| Script Output % | [B Query Result =

P 5 Bl G sou | Al Rows Fetched: 1in 0.019 seconds

|} COUNTI*)
) 5247 .

e  You have successfully completed this lab.
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3. Migrating to the Autonomous
Database

ORACLE

© 2019 Oracle Corporation



Oracle Autonomous Database C(_.=?

Lab 3-1: Migrating to Autonomous Database
using Data Pump

Oracle Data Pump offers a very fast and easy method for moving data and metadata between
Oracle Databases, including the Oracle Autonomous Database.

Data Pump Import is a utility for loading an export dump file into a target system, using a dump
file previously exported using Data Pump Export.

Data Pump Import lets you import data from Data Pump files residing on the Oracle Cloud
Infrastructure Object Storage, Oracle Cloud Infrastructure Object Storage Classic, and AWS S3. You
can save your data to your Cloud Object Store and use Oracle Data Pump to load data to the
autonomous database.

Objectives

e Use SQL Plus to connect to the ADB Service to validate Oracle Client installation and
credential setup.

e Use Data Pump Import to import a previously exported schema dump into the ADB.

Required Artifacts

e Please ensure you have provisioned an Oracle Autonomous Transaction Processing or an
Autonomous Data Warehouse database.

e Ensure that the Object Storage Bucket and the Database Credential object was created
from the earlier labs.

e This lab needs to be completed using the lab VM.

Lab Steps

STEP 1: Setup Oracle Client to Connect using the Wallet

IMPORTANT: If you have completed Loading Data using SQL Loader lab, proceed directly to
STEP 2.

e Sign in to the lab VM with the login credentials provided to you by the instructor.

. Start a Terminal session in the lab VM.

Terminal
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e  Unzip the Credential Wallet zip file that was downloaded earlier to the ~/wallets folder. The
below example assumes that the full path to your downloaded wallet zip file is
<your_wallet file.zip>.

| $ unzip <your_wallet file.zip> -d ~/wallets

| Note: If prompted to replace existing files in ~/wallets folder, enter [y]es for all.

oracle@localhost:~/labs/node - o x

File Edit View 5Search Terminal Help

[oracle@localhost node]$ 1s ~/Downloads/Wallet ATPLab®2.zip
Jhome/oracle/Downloads/Wallet ATPLab02.zip
[oracle@localhost node]l$ unzip ~/Downloads/Wallet ATPLabb2.zip -d ~/wallets
Archive: /home/oracle/Downloads/Wallet ATPLab@2.zip

inflating: /home/oracle/wallets/cwallet.sso

inflating: /home/oracle/wallets/tnsnames.ora

inflating: /home/oracle/wallets/truststore.jks

inflating: /home/oracle/wallets/ojdbc.properties

inflating: /homeforacle/wallets/sqlnet.ora

inflating: /home/oracle/wallets/ewallet.pl2

inflating: /home/oracle/wallets/keystore.jks
[oracle@localhost nodel$ I

e  Copy the tnsnames.ora file from your wallet folder to $ORACLE_HOME /network/admin.

| $ cp ~/wallets/tnsnames.ora $ORACLE HOME/network/admin

Note: In a real-world implementation, you would want to append the entries from the wallet's
tnsnames.ora file to SORACLE_HOME /network/admin/tnsnames.ora, not overwrite it.

e  Verify connectivity to your ADB service using sqlplus. The <ADB_Service_Name> in the
below example is one of the predefined service names of your ADB sevice (e.g. _high, _tp,
_low, etc.)

| $ sqlplus ADMINQ<ADB Service Name>

e  Provide your ADMIN password and verify that you were able to connect successfully.
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oracle@localhost:~/wallets - 0O x

File Edit View Search Terminal Help
[oracle@localhost wallets]$ sqlplus ADMIN@ATPLabMag high

SOL*Plus: Release 18.8.0.8.8 - Production on Mon Dec 17 17:56:20 2018
Version 18.3.0.0.0

Copyright (c) 1982, 2018, Oracle. All rights reserved.

Enter password:
Last Successful login time: Sun Dec 16 2018 21:86:34 -06:00

Connected to:
Dracle Database 18c Enterprise Edition Release 12.2.0.1.8 - 64bit Production I

soL=

e  Exit from the SQL Plus session.

| SQL> EXIT;

STEP 2: Upload the Data Pump Export File to the Object Storage Bucket

Follow the steps below to upload the soe_export.dmp file to the Object Storage bucket created in
one of the earlier labs.

e  Login to your OCI console, click on the hamburger menu on the top-left and select Object
Storage -> Object Storage.

ORACLE Cloud

Compute

Block Storage

Object Storage Object Storage

VIOUS TRANSACTION PROCESSING
File Storage Data Transfer b database

Networking

Bare Metal, VM, and Exadata
OBJECT STORAGE

Autonomous Data Warehouse Store data

Autonomous Transaction Processing

e  Locate the bucket you created earlier. Click on your bucket name to open Bucket Details.
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Buckets in PTS-US Compartment
=

o e s
B

e On the Bucket Details page click on the Upload Object button.

Objects

*  Use the Browse button to locate the soe_export. dmp file from
/home/oracle/labfiles directory, select the file and click on Open. Alternatively, you
may also drag-and-drop the file into this pane.

Lploag 'l_.._u_ help  cancel

You can use the Conscle to upload objects wp to 2 GiB in size. Usae either the Oracle Cloud Infrastructure command line interface (CLI) or
the multipart upload AP to upload larger objects. See Managing Objects for guidance.

Choose a file from your computer:

OBJECT NAME

soe_gxport.dmp

Upload Object

e Once the file is uploaded, it will be listed under Objects as follows:

Objects
Usloas Gt

DA TS [

Bon_paport ey

e  Construct the URL of soe_export.dmp file. The URL is structured as follows :

https://swiftobjectstorage.<region_name>.oraclecloud.com/vl/<tenant_name>/<bucket_n
ame>/<file_name>

e region_name : The region you have created your Object Storage bucket. Typically, this would
be us-phoenix-1, us-ashburn-1, etc.

. tenant_name : <OCI Tenancy Name>
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e bucket_name : <Object Storage Bucket Name>
o file_name : soe_export.dmp

e Inthe example URL below, the region name is us-phoenix-1, tenant name is
oraclepartnersas, bucket name is ATPLabUser03, and finally, the file name is
soe_export.dmp.

https://swiftobjectstorage.us-phoenix-
1.oraclecloud.com/vl/oraclepartnersas/ATPLabUser@3/soe_export.dmp

e  Your URL would be different, so please modify accordingly.

STEP 3: Importing Data Using Oracle Data Pump

In this step you will import the soe_export.dmp file from the Oracle Object Storage into the ADB.
e  Go back to your Terminal session in the Lab VM.

e Invoke the Data Pump command using the following command line, replacing
<Your_Admin_Password>, <Your_Connect_String> and <SOE_Export_File_URL> as
appropriate (Hint: You just built <SOE_Export_File_URL> in the previous step).

$ impdp userid=ADMIN/<Your Admin Password>@<Your Connect String>
credential=WORKSHOP CREDENTIAL schemas=SOE directory=DATA PUMP DIR
dumpfile=<SOE_Export File URL> logfile=DATA PUMP DIR:soe_import.log

e  This will start the import process. Verify the import output is similar to the following (ignore
the ORA-39082 and ORA-31685 errors):

[oraclefabdlab000 Downloads]$ impdp userid=ADMIN/*******@ATPLab99 TP
credential=WORKSHOP CREDENTIAL schemas=SOE directory=DATA PUMP DIR
dumpfile=https://swiftobjectstorage.us-ashburn-
l.oraclecloud.com/vl/showitbuilditl/USER99/soe_export.dmp
logfile=DATA PUMP_ DIR:soe import.log

Import: Release 18.0.0.0.0 - Production on Sun Jan 20 04:40:36 2019
Version 18.3.0.0.0

Copyright (c) 1982, 2018, Oracle and/or its affiliates. All rights reserved.
Connected to: Oracle Database 18c Enterprise Edition Release 18.0.0.0.0 - Production

Master table "ADMIN"."SYS IMPORT SCHEMA 01" successfully loaded/unloaded
Starting "ADMIN"."SYS IMPORT SCHEMA 01": userid=ADMIN/*****x**QATPLab99 TP
credential=WORKSHOP CREDENTIAL schemas=SOE directory=DATA PUMP DIR
dumpfile=https://swiftobjectstorage.us-ashburn-
l.oraclecloud.com/v1l/showitbuilditl/USER99/soe export.dmp
logfile=DATA PUMP DIR:soe import.log

Processing object type SCHEMA EXPORT/USER

Processing object type SCHEMA EXPORT/SYSTEM GRANT

ORA-31685: Object type SYSTEM GRANT:"SOE"."MANAGE SCHEDULER" failed due to insufficient
privileges. Failing sqgl is:

GRANT MANAGE SCHEDULER TO "SOE"

Processing object type SCHEMA EXPORT/ROLE_ GRANT

Processing object type SCHEMA EXPORT/DEFAULT ROLE

Processing object type SCHEMA EXPORT/TABLESPACE QUOTA

Processing object type SCHEMA EXPORT/PASSWORD HISTORY

Processing object type SCHEMA EXPORT/PRE_ SCHEMA/PROCACT SCHEMA

3-67
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Processing object type SCHEMA EXPORT/SEQUENCE/SEQUENCE
Processing object type SCHEMA EXPORT/TABLE/TABLE
Processing object type SCHEMA EXPORT/TABLE/TABLE DATA

imported "SOE"."INVENTORIES" 15.15 MB 894904 rows
imported "SOE"."ADDRESSES" 32.86 MB 450000 rows
imported "SOE"."LOGON" 14.95 MB 714896 rows
imported "SOE"."ORDER ITEMS" 68.00 MB 1283887 rows
imported "SOE"."PRODUCT DESCRIPTIONS" 220.2 KB 1000 rows
imported "SOE"."ORDERS" 38.46 MB 428938 rows
imported "SOE"."ORDERENTRY METADATA" 5.609 KB 4 rows
imported "SOE"."PRODUCT INFORMATION" 188.1 KB 1000 rows
imported "SOE"."CARD DETAILS" 19.01 MB 450000 rows
imported "SOE"."WAREHOUSES" 35.66 KB 1000 rows
imported "SOE"."CUSTOMERS" 32.23 MB 300000 rows

Processing object type SCHEMA EXPORT/PACKAGE/PACKAGE SPEC

Processing object type SCHEMA_EXPORT/PACKAGE/COMPILE_PACKAGE/PACKAGE_SPEC/ALTER_PACKAGE_SPEC
Processing object type SCHEMA EXPORT/VIEW/VIEW

Processing object type SCHEMA EXPORT/PACKAGE/PACKAGE BODY

Processing object type SCHEMA EXPORT/TABLE/INDEX/INDEX

Processing object type SCHEMA EXPORT/TABLE/INDEX/FUNCTIONAL INDEX/INDEX

Processing object type SCHEMA EXPORT/TABLE/CONSTRAINT/CONSTRAINT

Processing object type SCHEMA EXPORT/TABLE/INDEX/STATISTICS/INDEX STATISTICS

Processing object type SCHEMA_EXPORT/TABLE/INDEX/STATISTICS/FUNCTIONAL_INDEX/INDEX_STATISTICS
Processing object type SCHEMA_EXPORT/TABLE/CONSTRAINT/REF_CONSTRAINT

Processing object type SCHEMA EXPORT/TABLE/STATISTICS/TABLE STATISTICS

Processing object type SCHEMA EXPORT/STATISTICS/MARKER

Processing object type SCHEMA EXPORT/POST SCHEMA/PROCACT SCHEMA

ORA-39082: Object type PACKAGE BODY:"SOE"."ORDERENTRY" created with compilation warnings

Job "ADMIN"."SYS IMPORT SCHEMA 01" completed with 2 error(s) at Sun Jan 20 04:44:19 2019
elapsed 0 00:03:06

[oracle@abdlab000 Downloads]$

STEP 4: Verify Import Logs

The log files for Data Pump Import operations are stored in the directory DATA_PUMP_DIR; this is
the only directory you can specify for the data pump directory parameter.

To access the log file, you would first need to copy the file to your Cloud Object Storage using the
procedure DBMS_CLOUD.PUT_OBJECT and then download it from the Object Storage.

e  Starta SQL Plus session and run the following PL/SQL block, replacing <region_name> with
your Region, <tenant_name> with your Tenant and <bucket_name> with the name of your
cloud storage Bucket:

BEGIN

DBMS_CLOUD.PUT_ OBJECT (

credential name=>'WORKSHOP CREDENTIAL',

object uri=>'https://swiftobjectstorage.<region name>.oraclecloud.com/vl/<te
nant name>/<bucket name>/soe import.log', directory name=>'DATA PUMP DIR',
file name=>'soce import.log');

END ;

/
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opci@adblabd:~ - O x

File Edit View Search Terminal Help

S0L> BEGIN
DBMS CLOUD.PUT OBJECT(
credential name=>'WORKSHOP CREDENTIAL', object uri=='https://swiftobjectstorage.
us-phoenix-1.oraclecloud.com/vl/oraclepartnersas/MAQ/soe import.log', directory
name=>'DATA PUMP DIR', file name=>'soe import.log');
END; 2 3 4

5 /

PL/SOL procedure successfully completed. I

soL> i

e  Verify that the import.log file was copied to the bucket. Go to the Bucket Details page and
locate soe_import.log (Hint: You may have to refresh the page).

Objects

Upload Object Restore Object Search Objects by prefix

CUsSlOMEers.csy ne
soe_export.dmp e
soe_impon.log ses

e  Download the import log by clicking on the elipses (...) and selecting Download as follows:

Objects

Crmat Pyl ar-traten Fogues!

e  View the file in your favorite editor.
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Import: Release 18.8.08.0.0 - Production on Mon Dec 17 22:01:54 2018
Version 18.3.0.0.0

Copyright (c) 1982, 2018, Oracle and/or its affiliates. All rights reserved.

Connected to: Oracle Database 18c Enterprise Edition Release 12.2.0.1.8 - é4bit Production
Master table “ADMIN".*SYS_IMPORT_SCHEMA_@3" successfully loaded/unloaded

Starting "ADMIN","SYS_IMPORT_SCHEMA_@3": userid=admin/*sxxsx=x@ATPLabMaqg_High
credential=WORKSHOP_CREDENTIAL schemas=soe directory=DATA_PUMP_DIR dumpfile=shttps://
swiftobjectstorage.us-phoenix-1.oraclecloud.com/vl/oraclepartnersas/ATPLabMaq/soe_export.dmp
logfile=DATA_PUMP_DIR:soe_import.log

Processing object type SCHEMA_EXPORT/USER

Processing object type SCHEMA_EXPORT/SYSTEM_GRANT

Processing object type SCHEMA_EXPORT/ROLE_GRANT

Processing object type SCHEMA_EXPORT/DEFAULT_ROLE

Processing object type SCHEMA_EXPORT/TABLESPACE_QUOTA

Processing object type SCHEMA_EXPORT/PASSWORD_HISTORY

Processing object type SCHEMA_EXPORT/PRE_SCHEMA/PROCACT_SCHEMA

Processing object type SCHEMA_EXPORT/SEQUENCE/SEQUENCE

Processing object type SCHEMA_EXPORT/TABLE/TABLE

Processing object type SCHEMA_EXPORT/TABLE/TABLE_DATA

. . imported "SOE"."INVENTORIES" 15.15 MB 894904 rows
. . imported “SOE"."ADDRESSES" 32.86 MB 4508000 rows
. + imported "SOE"."LOGON" 14.95 MB 714896 rows
. . imported "SOE"."ORDER_ITEMS" 68.00 MB 1283887 rows
. . imported "SOE"."PRODUCT_DESCRIPTIONS" 2208.2 KB 1000 rows
. . imported "SOE".*ORDERS" 38.46 MB 428938 rows
. . imported "SOE"."ORDERENTRY_METADATA" 5.689 KB 4 rows
. « imported "SOE"."PRODUCT_INFORMATION" 188.1 KB 1000 rows
. . imported "SOE"."CARD_DETAILS" 19.81 MB 450000 rows
. . imported “SOE"."WAREHOUSES" 35.66 KB 1000 rows
. . imported “SOE"."CUSTOMERS" 32.23 MB 300000 rows

Processing object type SCHEMA_EXPORT/PACKAGE/PACKAGE_SPEC

Processing object type SCHEMA_EXPORT/PACKAGE/COMPILE_PACKAGE/PACKAGE_SPEC/ALTER_PACKAGE_SPEC
Processing object type SCHEMA_EXPORT/VIEW/VIEW

Processing object type SCHEMA_EXPORT/PACKAGE/PACKAGE_BODY

Processing object type SCHEMA_EXPORT/TABLE/INDEX/INDEX

Processing object type SCHEMA_EXPORT/TABLE/INDEX/FUNCTIONAL_INDEX/INDEX

Processing object type SCHEMA_EXPORT/TABLE/CONSTRAINT/CONSTRAINT

Processing object type SCHEMA_EXPORT/TABLE/INDEX/STATISTICS/INDEX_STATISTICS

Processing object type SCHEMA_EXPORT/TABLE/INDEX/STATISTICS/FUNCTIONAL_INDEX/INDEX_STATISTICS
Processing object type SCHEMA_EXPORT/TABLE/CONSTRAINT/REF_CONSTRAINT

Processing object type SCHEMA_EXPORT/TABLE/STATISTICS/TABLE_STATISTICS

Processing object type SCHEMA_EXPORT/STATISTICS/MARKER

Processing object type SCHEMA_EXPORT/POST_SCHEMA/PROCACT _SCHEMA

ORA-399882: Object type PACKAGE BODY:*"SOE"."ORDERENTRY" created with compilation warnings

Job *ADMIN".*SYS_IMPORT_SCHEMA_@3" completed with 1 error(s) at Tue Dec 18 84:04:43 2018 elapsed
9 00:92:45

e You have now successfully migrated a database to ADB using Oracle Data Pump.
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4. Developing Applications with
Autonomous Database
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Lab 4-1: Building Node.js Applications with ADB

Node.js is an open source, cross-platform runtime environment for building mid-tier and
networking applications using the popular JavaScript language.

The node-oracledb add-on for Node.js powers high performance Oracle Database applications.
The node-oracledb driver connects to Oracle Database for fast and functional applications. It is an
open source project with Apache 2.0 license. It is maintained by Oracle and is under active
development.

The objective of this lab is to get a Node.js environment running in your lab VM that is capable of

connecting and running database operations against the Oracle Autonomous Database. Javascript
is a very popular language with developers and it's not our objective to teach coding in Javascript,
rather to emphasize that Oracle Autonomous Database supports working with Javascript.

Objectives

e Learn to connect a Node.js application to the Oracle ADB database.

e Run the supplied example applications that selects data from the Oracle Autonomous
Database using Node.js.

Required Artifacts

e A previously provisioned Oracle Autonomous Database, either Autonomous Transaction
Processing or Autonomous Data Warehouse.

e  Ensure that you have setup the Oracle Client to connect using the Wallet, using instructions
from Migrating to Autonomous Database using Oracle Data Pump lab or Loading Local
Data Files using SQL Loader lab.

e Access to alab VM with the following software preinstalled:
- Oracle Instant Client 18c (or the full Client)
- Node,js

- Node.js libraries: oracledb, async, app, express

Lab Steps

STEP 1: Validate Node.js Environment

The lab VM is preinstalled with the required software to run Node.js applications that connects to
Oracle and to the autonomous database. In this step you would validate the lab environment
configuration.

e Login to the lab VM and open a new Terminal window.
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Terminal

Run the following commands to verify Node.js installation:

node --version
npm --version

U

The above commands will print the version of node and npm (Node Package Manager)
installed and they should match the output below:

oracle{@localhost:~ - O X

File Edit View Search Terminal Help
[oracle@localhost ~]% node --version
v10.15.08

[oracle@localhost ~]$% npm --version
6.4.1

[oracle@localhost ~1% D

Also check if oracledb, app, and async packages are installed by running the following npm
commands and checking for errors:

S npm view oracledb
S npm view app
S npm view async

Note: The app package provides the microservices application framework for Node.js, whereas
async provides higher order functions and common patterns for running asynchronous code.

e Once you have checked the installations, let's try building our first hello world node
application.

e Change directory to ~/labs/node.

$ ed ~/labs/node

e Copy the app. js file from /home/oracle/labfiles.

$ cp ~/labfiles/app.js
e Using gedit or your favorite editor browse the app.js file.

const http = require('http')

const hostname = '127.0.0.1';

const port = 3000;

const server = http.createServer((req, res) => {
res.statusCode = 200;
res.setHeader ('Content-Type', 'text/plain');

4-73
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res.end('Hello World\n');
})

server.listen (port, hostname, () => {
console.log( Server running at http://${hostname}:${port}/");

})

e  Run your app.js application using "node app.js" command as follows (it is important that
you stay in the ~/labs/node directory):

\ $S node app.js

File Edit View Search Terminal Help

[oracle@localhost nodel]$ node app.js
Server running at http://127.0.0.1:3000/

e Now, point your browser to http://localhost:3000, and you should see the Hello World
message.

[ 127.0.0.1:3000 x +

< 2> C { 127.0.0.1:3000
i Apps & Oracle Cloud Inf

Helle World

e Ensure the above test is successful. Stop the Node.js application by clicking CTRL-C and
proceed to the next step.

File Edit View Search Terminal Help

[oracle@localhost node]$ node app.js
Server running at http://127.0.0.1:3000/
PE

oracle@localhost nodel$ [}

STEP 2: Validate Connectivity to ADB Using Node.js

The credential wallet files downloaded in the earlier labs will be used to connect a sample Node.js
application to the autonomous database.

e Ifyou have not completed Migrating to ADB Using Data Pump lab, please complete at least
the Setup Oracle Client to Connect using the Wallet step.

e Next, create a file that will store the ADB database credentials. Other node.js scripts will
include this file and use it to initiate the connection to ADB.

e Ensure you are in directory ~/labs/node.

| $ ed ~/labs/node

Using your favorite editor, create a file named dbconfig.js with the following contents:

ORACLE

© 2019 Oracle Corporation



Oracle Autonomous Database m

=
5,

module.exports= {

dbuser: '<ADMIN User>',
dbpassword: '<ADMIN Password>',
connectString: '<ADB Service>'

}

In the above file replace the following:
-  <ADMIN_User>: ADMIN
-  <ADMIN_Password> : <Your ADMIN Password>
- <ADB_Service> : <Your ADB Service Name>

e Next, we need to test the connectivity to ADB. Let's use a pre-built node.js application that
will connect to the ADB database, and if successful, will display the username that was used to
connect to the database on a browser at URL http://localhost:3050/.

e Copy the connectadb. js file from /home/oracle/labfiles.

| $ cp ~/labfiles/connectadb.js .

e Open the connectadb.js file using your favorite editor. Note the first few lines in the file
includes Node.js libraries like oracledb and http. It also includes the previously defined
dbconfig.js script which holds the database credentials.

e  Torun the above code, at the command prompt and staying in the same folder as
connectadb.js, run the following command:

| $ node connectadb.js

e  You should see the following output:

opc@adblabd:~/labs/node - o =

File Edit View Search Terminal Help

[opc@adblab4 node]s node connectadb.js
Check to see if your database connection worked at http://localhost:3850/

e Go to your browser and to the URL http://localhost:3050/ and observe the output is as
expected.

[% localhost:3050 X +

€& 2 C @ localhost:3050
! Apps @ Oracle Cloud Inf

Connection test succeeded. You connected to ATP as ADMIN!

e Ifthe above test is successful, stop the node.js application by hitting CTRL-C and proceed to
the next step.
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STEP 3: Build a Node.js Application to Select Data from ADB

Let's build a Node.js application that will login to ADB, execute a simple SELECT query, and print
the data returned on the terminal.

e Copy the adbselect. jsfile from /home/oracle/labfiles.

$ cp ~/labfiles/adbselect.]js .

e  Open the adbselect.js file in your favorite editor and note the library calls at the beginning
and some Oracle specific calls such as connection.execute and doRelease.

e Torun the above code, at the command prompt and staying in the same folder as
adbselect.js, run the following command:

| $ node adbselect.js

o Observe the results and note that CUST_ID returned below is 5993, as it was part of the
WHERE clause supplied in the select query above.

oracle@localhost:~/labs/node

File Edit View Search Terminal Help

[oracle@localhost nodel$ node atpselect.js
We are specifically looking for customer ID 5992
[ { CUST ID: 5993,

CUST FIRST NAME: 'Briana’,

CUST LAST MAME: 'Rothman' } ]
[oracle@localhost nodel$ I

STEP 4: Build a Node.js Application to Select Data from ADB

In this step you will build on the previous steps and manipulate JSON data into Oracle Objects for
updating, analysis, inserts and deletes from the database.

Copy the adbselectjson. jsfile from /home/oracle/labfiles.

| $ cp ~/labfiles/adbselectjson.js .

e Inspect adbselectjson.js application using your favorite editor.

e  To run the script, at the command prompt and staying in the same folder as adbselectjson.js,
run the following command:

| $ node adbselectjson.js

. Observe the results.
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opc@adblabd:~/labs/node - o x

File Edit View Search Terminal Help

[opc@adblab4 node]$ node adbselectjson.js

Table dropped

Table created

Data inserted successfully.

1. Selecting JSON stored in a VARCHARZ column

Query results: { userId: 1, userName: 'Chris®, location: 'Australia’ }
2. Using dot-notation to extract a value from a JSON column

Query results: Australia

3. Using JSON VALUE to extract a value from a JSON column I

Query results: Australia
[opc@adblab4 nodel$ I

e  The output will show output of the several JSON manipulation functions that were defined in
the code. Please review the code to see what the different functions do.

*  You have completed all steps of this lab. Again, the objective was to set up a working node.js
environment with sample code that can be deployed against an ADB database and we have
successfully demonstrated how that is done.
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Lab 4-2: Building Microservices with Docker

Containers allow us to package applications along with all their dependencies and provide a light-
weight run time environment that provides isolation similar to a virtual machine, but without the
added overhead of a full-fledged operating system.

The topic of containers and microservices is a subject on its own but suffice to say that breaking
up large, complex software into more manageable pieces that run isolated from each other has
many advantages. It's easier to deploy, diagnose and provides better availability since failure of
any microservice limits downtime to a portion of the application.
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It's important to have a similar strategy in the backend for the database tier. But the issue is if you
run multiple databases for each application then you end up having to maintain a large fleet of
databases and the maintenance costs can go through the roof. Add to that having to manage
security and availability for all of them.

This is where the Oracle’s autonomous database cloud service comes in. It is based on a pluggable
architecture similar to application containers where one container database holds multiple
pluggable databases. Each of these pluggable databases or PDBs are completely isolated from each
other, can be deployed quickly and can be managed as a whole so that you incur the cost of
managing a single database while deploying multiple micro services onto these PDBs.

The Autonomous cloud service takes it a step further. It is self-managing, self-securing and highly
available. There is no customer involvement in backing it up, patching it or even tuning it for most
part. You simply provision, connect and run your applications.
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Objectives

e  Build a docker container that runs node.js microservices.

e Configure the microservice to use an Oracle Autonomous Transaction Processing Database.

Required Artifacts

e A previously provisioned Oracle Autonomous Database, either Autonomous Transaction
Processing or Autonomous Data Warehouse.

e A previously downloaded Client credential wallet of your autonomous database.

e Alab VM with the Docker Container platform preinstalled and a downloaded Oracle Instant
Client zip file.

Lab Steps

STEP 1: Download and Configure the Sample Microservice Application

A sample microservice application for an online marketplace use case (i.e. buy/sell products) has
been prebuilt for this lab. The application is named aone and it is a node.js app and requires a
database schema with seed data to be deployed in an Oracle Database.

In this step, you will download and configure the sample application, readying it to be deployed in
the docker container.

e Login to the lab VM and start a Terminal session.

ORACLE

© 2019 Oracle Corporation



Oracle Autonomous Database m

=
5,

Terminal

e  Change directory to ~/labs/docker

| $ ed ~/labs/docker

e  Copy the sample docker microservice application named ATPDocker from
/home/oracle/labfiles directory.

| $ cp ~/labfiles/ATPDocker.tar

e  Run the following tar command to extract the application source in the ~/labs/docker
folder:

| $ tar xzvf ATPDocker.tar

e  Extract the previously downloaded credentials wallet zip file of your ATP service to
~/labs/docker/ATPDocker/wallet. NODEAPPDB2 folder, using the following unzip
command, replacing <Path_to_Your_Wallet_Zip> and <Wallet_Zip_File>.zip with the path and
the name of your credentials wallet zip file, respectively.

Note: Ensure that you use the same folder names/structure as above as the application is
configured to run with those values.

$ unzip <Path to Your Wallet Zip>/<Wallet Zip File>.zip -d
~/labs/docker/ATPDocker/wallet NODEAPPDB2/

o Editsqlnetorain ~/labs/docker/ATPDocker/wallet NODEAPPDB2 folder:

$ cd ~/labs/docker/ATPDocker/wallet NODEAPPDB2/
S gedit sqglnet.ora

e Replace the contents of the file with the following text. This tells the driver to look for the
wallet in the path setup in variable TNS_ADMIN. === the file and exit ( * ).

WALLET_LOCATION = (SOURCE = (METHOD = file) (METHOD_DATA =
(DIRECTORY=$TNS_ADMIN)))

Open = | ®, . -~ ”s_qlrfet.il:»r.a. - Save @ = *

WALLET LOCATION = (SOURCE = (METHOD = file) (METHOD DATA = (DIRECTORY="$TNS_ADMIN")))
55L SERVER_DN MATCH=yes

Plain Text » Tab Width: 8 - Ln 1, Col 82 - INS
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e  Copy the previously downloaded Oracle Instant Client from ~/Downloads/instantclient-
basic-linux.x64-12.1.0.2.0.zip to ~/labs/docker/ATPDocker folder. The Oracle Instant
Client will be installed in the Docker container during container instantiation.

$ cp ~/Downloads/instantclient-*.zip ~/labs/docker/ATPDocker/

e The dbconfig.js file located in ~/labs/docker/ATPDocker/aone/scripts holds the ATP
database user, password and the TNS Alias of the ATP service, which is used by the aone
application.

o Edit the dbconfig.js file and replace the <User>, <Password>, and <ATP_TP_Alias>, as
appropriate, with the info related to your ATP service.

$ gedit ~/labs/docker/ATPDocker/aone/scripts/dbconfig. js

module.exports= {
user:"<User>",

password: "<Password>",
connectString :"<ATP_TP_Alias>"

}

STEP 2: Create the Application Schema

The SQL script to create the schema for aone application is in the
/home/oracle/labs/docker/ATPDocker/aone/create_schema.sql

e  Configure the TNS_ADMIN variable to enable SQL Plus to connect to your ATP service.

$ export TNS_ADMIN=~/labs/docker/ATPDocker/wallet NODEAPPDB2

Connect to the ATP Service using SQL Plus and run the create_schema.sql script to create the
schema objects, replacing the <User>, <Password>, and <ATP_TP_Alias>, as appropriate.

cd ~/labs/docker/ATPDocker/aone/
sqlplus <User>/<Password>@<ATP TP Alias> @create_schema.sql

U

Verify the objects were created and exit from the SQL Plus session.

$ sqlplus ADMIN/******@ATPLab@6 TP @create_schema.sql

SQL*Plus: Release 18.0.0.0.0 - Production on Sun Jan 6 14:19:20 2019
Version 18.3.0.0.0

Copyright (c) 1982, 2018, Oracle. All rights reserved.

Last Successful login time: Wed Jan 09 2019 19:21:19 -06:00

Connected to:

Oracle Database 18c Enterprise Edition Release 12.2.0.1.0 - 64bit Production
Sequence created.

Sequence created.
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Table altered.
Table altered.
Trigger created.
Trigger altered.
Trigger created.
Trigger altered.
Trigger created.
Trigger altered.
Trigger created.
Trigger altered.
SQL> exit;
Disconnected from Oracle Database 18c Enterprise Edition Release 12.2.0.1.0 - 64bit

Production
[oracle@localhost aone]$

STEP 3: Build the Docker Image

Now you are ready to build the Docker image. An image is an executable package that includes
everything needed to run an application--the code, a runtime, libraries, environment variables,
and configuration files.

e Change directory to ~/labs/docker/ATPDocker

| $ ed ~/labs/docker/ATPDocker

e  Build the Docker image.

o n

Note: Don’t forget to include the “.” at the end of the command below. It means to use the
Dockerfile in the current folder. Also, the -t option is to give your image a tag of aone.

| $ sudo docker build -t aone .

e  Verify the Docker container was built successfully. Note the successfully built message at the
end.

Sending build context to Docker daemon 76.11MB

Step 1/18 : FROM frolvlad/alpine-glibc:alpine-3.8

Trying to pull repository docker.io/frolvlad/alpine-glibc ...
alpine-3.8: Pulling from docker.io/frolvlad/alpine-glibc
cd784148e348: Pull complete

ORACLE

© 2019 Oracle Corporation



Oracle Autonomous Database (.=>

2

3651dac5ddfb: Pull complete

Step 19/19 : CMD [ "node", "/opt/oracle/lib/aone/server.js" ]
---> Using cache
---> cf2666e8fc40

Successfully built cf2666e8fc40

Successfully tagged aone:latest

e  Your image should be ready in less than a minute. The entire image is about 560 MB. Check
the image status using docker images -a.

| $ sudo docker images -a

e Docker creates multiple image files as it builds each layer. Your final image would show at the
top of the list and will have the tag you chose.

[oracle@localhost ATPDocker]$% sudo docker images -a

REPOSITORY TAG IMAGE ID CREATED SIZE
aone latest lebcB968dadb About a minute ago Sﬁﬁﬁﬂ
<none> <none> bldeab682bs54 About a minute ago S60MB
<nones= <none:= d49%9edcbb8as2 About a minute ago  SG68MB
<Mnone> znones 79de7baftee6s About a minute ago 553MB
<none:= <none:= c7faedelbl6s About a minute ago  553MB
<none> <none> 6b2661d2T14d About a minute ago 333ME
<nones= <none:= 77ba3fb133cS About a minute ago  553MB
<none> <none 1586T8F36922 About a minute ago 553MB

STEP 4: Launch the Docker Image

A container is launched by running an image. A container is a runtime instance of an image, i.e. the
instantiation of user processes and memory states when the image gets executed.

e Launch the docker image as follows:

S sudo docker run -i -p 3050:3050 -t aone sh

[oracle@localhost docker]$ sudo docker run -i -p 3050:3050 -t aone sh
/opt/oracle/lib # €4—

e  Observe that you get the OS prompt (/opt/oracle/1lib #) in the docker image, noted by
the arrow above.

STEP 5: Run the Node.js Aone Application

e  Within the docker container navigate to aone folder and run server.js script.

$ ed /opt/oracle/lib/aone/
S node server.js &

*  You should get a response similar to this:
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Jopt/oracle/lib # cd /fopt/oracle/lib/aone/
Jopt/oracle/lib/aone # node server.js &

Jopt/oracle/lib/aone #
Jopt/oracle/lib/aone #

e  To check the app on the browser, you have bridged port 3050 on the container to your

localhost.

Liﬂne listening on port 3050

e  Open browser on your localhost and go to http://localhost:3050. This is what you see if
your app ran successfully (note the items and their prices are pulled from the autonomous

database).

Y locathost:3050/4%/

€ 2 C @ locathost 3050/
i Apps & Oracle Cloud In

o rie

Browse Stuff

Login

BE B e

o Exit the Docker container.

| /opt/oracle/lib # exit

Bicycle
3 years ago

Bicycle
3 yoars ago

Bicycle
3 yoars ago

Bicycle
3 years ago

Bicycle

3 vears ano

e You just built and provisioned an entire application stack consisting of a microservice and an

enterprise grade, self-managing database. You can push your docker image to a

public/private docker repository and it can be pushed to any container orchestration service
either on-premise or with any cloud provider. Your database is autonomous - it provisions
quickly, backs up, patches and tunes itself as needed.

*  You have successfully completed this lab.
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Lab 4-3: Using Python with Autonomous
Database

Python is a popular general-purpose and dynamic scripting language. With the rise of various
programming frameworks, Python is a common language for Web application development. If you
want to use Python with an Oracle Autonomous Database, this tutorial helps you to get started by
giving some examples.

If you are new to Python review Appendix: Python Primer to gain an understanding of the
language.

Objectives

e  Run basic Python code that interacts with an Oracle Autonomous Database

Required Artifacts

e A previously provisioned Oracle Autonomous Database, either Autonomous Transaction
Processing or Autonomous Data Warehouse.

e  Ensure that you have setup the Oracle Client to connect using the Wallet, using instructions
from the lab Migrating to Autonomous Database using Oracle Data Pump or Loading
Local Data Files using SQL Loader.

e Alab VM with Python preinstalled, along with cx_Oracle extension.

Lab Steps

Sample python code is located in the lab VM in /home/oracle/labfiles folder. You will be
using these sample files to run some basic scenarios, mainly connecting to the autonomous
database and running queries.

STEP 1: Connecting to Autonomous Database

In this step, you will run a sample application that connects to the autonomous database using
wallet and TNS configuration, which was performed in the previous labs.

e Login to the lab VM and start a Terminal session.

Terminal

e Change directory to ~/1labs/python.

| $ ed ~/labs/python
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e  Copy the sample python script from /home/oracle/labfiles folder that validates Oracle
database connectivity and prints the database version.

| $ cp ~/labfiles/python connect.py ~/labs/python

e Review the sample Python code using your favorite editor.

| $ gedit python_connect.py

 The cx_Oracle module is imported to provide the API for accessing the Oracle database.
The os module is imported as the Python script needs to access the OS environment variables
(to capture User, Password and TNS Alias). Many inbuilt and third-party modules can be
included in this way in Python scripts.

import os
import cx_Oracle

e The connect () method initiates the connection to the Oracle database. It takes the user
name, password and the TNS Alias. Other connection methods such as Oracle’s Easy Connect
is also supported.

In Python, you would use os.environ. get to access the OS environment variables.

conn = cx_Oracle.connect(os.environ.get(), os.environ.get(), os.environ.get()) ‘

e  Python treats everything as an object. The conn object has a version attribute, which is a
string.

‘print conn.version ‘

e Theclose() method closes the connection. Any connections not explicitly closed will be
automatically released when the script ends.

‘conn.close() ‘

. Exit the editor.

e Next, initialize the Linux shell variables with the database user name, password and the TNS
alias. These variables are used within the Python scripts to connect to the database.

e  Set the user name for the connection. Typically, this is the ADMIN user.

| $ export ORAUSER=<User>

o  Set the password for the user. The password for ADMIN should be set as “WElcome 123#" if
you followed the lab instructions verbatim.

| $ export ORAPASS=<Password>
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e  Setthe TNS Alias that was setup earlier to connect to the autonomous database. Typically,
you would be connecting to the _TP service of Autonomous Transaction Processing or _HIGH
or Autonomous Data Warehouse.

| $ export ORATNS=<TNS Alias>
e Now you are ready to run the script from the command prompt, as follows:
|$ python python connect.py

e  Observe the results. If the connection succeeds, the version number is printed. An exception is
thrown if the connection fails.

[oracle@maq2-v8 python]$% python python connect.py
18.4.0.0.0

STEP 2: Connecting to Autonomous Database

A common task when developing Web applications is to query a database and display the results
in a Web browser. There are a number of functions you can use to query an Oracle database, but
the basics of querying are always the same:

Parse the statement for execution

Bind data values (optional)

Execute the statement

Fetch the results from the database

A sample Python script is placed in your lab VM that runs a simple SQL on the autonomous
database and display the results.

e  First, ensure that you are in the ~/1labs/python directory.
| $ ed ~/labs/python

e  Copy the sample python script python_resultset.py from /home/oracle/labfiles.
|$ cp ~/labfiles/python_resultset.py ~/labs/python

e Review the sample Python code using your favorite editor.
| $ gedit python resultset.py

e  Notice that the variable sql is initialized with a SQL query. Also note that the bind variable
:country code can be passed to the SQL.

sql="""SELECT channel_desc, TO_CHAR(SUM(amount_sold), '9,999,999,999"') SALESS$,
RANK() OVER (ORDER BY SUM(amount_sold)) AS default_rank,
RANK() OVER (ORDER BY SUM(amount_sold) DESC NULLS LAST) AS custom_rank
FROM sh.sales, sh.products, sh.customers, sh.times, sh.channels, sh.countries
WHERE sales.prod_id = products.prod_id

4-87
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AND sales.cust_id = customers.cust_id

AND customers.country_id = countries.country_id

AND sales.time_id = times.time_id

AND sales.channel_id = channels.channel_id

AND times.calendar_month_desc IN ('2000-09', '2000-10")
AND country_iso_code = :country_ code

GROUP BY channel_desc"""

e The cursor () method opens a cursor for statements to use.

cursor = conn.cursor() ‘

e The cursor.execute () method parses and executes the SQL statement. Note that the SQL
is passed as a variable sql and the bind variable country code is set to US.

‘cursor.execute(sql, country code = 'US'") ‘

e The fetchall () method fetches all rows returned by the SQL.

‘cursor.fetchall() ‘

o Exit the editor.

o Ifyou are using a different terminal than the previous step, initialize the Linux shell variables
with the database user name, password and the TNS alias. These variables are used within the
Python scripts to connect to the database.

S export ORAUSER=<User>
S export ORAPASS=<Password>
S export ORATNS=<TNS Alias>

e Now you are ready to run the script from the command prompt, as follows:

| $> python python_resultset.py

e  Observe the results. If the script succeeds, you will see the following results.

[oracle@mag2-vE8 python]$ python python resultset.py

CHAMNMEL DESC SALES DEFAULT RANK CUSTOM RANK
Direct Sales 1,320,497 3 1
Partners 800,871 2 2
Internet 261,278 1 3
[oracle@mag2-v8 python]$ I
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Lab 5-1: Start, Stop and Scale Autonomous
Database

This section outlines the management activities that you would typically perform on Oracle
Autonomous Database. Tasks such as starting and stopping the service and scaling the service are
covered.

Objectives
e  Startand Stop the ADB service

. Scale the ADB service

Required Artifacts

e Please ensure you have provisioned an Oracle Autonomous Transaction Processing or an
Autonomous Data Warehouse instance.

Lab Steps

STEP 1: Stopping ATP Service

e Sign in to your ADB Service Console and browse to the Autonomous Database Details page
of your service.

Note: Please ensure that you ONLY access the service you have created in the previous labs and
not the ones created by others.

Autafssdid Databais = Aubons

ATPLAB

DB Connection | | [5 Serdoe Console || Scale UpfDown || Stop || Actiors =

Tags

Workhodd Typi: Tranaction Procaising Craated: Fri, 11 Jan 20160 2010024 GMT
Digplay Hama: ATFLAD Compartment: ceacheparirarsas [roat]/PTS-US
Databass Hame: ATPLAS OCHD: ... le5pna Show Cogy

CPU Corne Cownt: 1 License Type:! Bring Your Cwn Lcanse
Storage (TH): 1 Lifeorycle State: Avalable

e  Click Stop to stop the service.
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' DB Connection | | [= Service Console H Scale Up/Down || Stop | Actions v |

e  Click Stop again when prompted for confirmation.

Caonfirm gancel

Are you sure you want to stop the Autonomous Database?

e The ADB service will take a few seconds to stop. Notice the status of STOPPING.

STOPPING.

e  When the service is stopped, the status will change to STOPPED.

STOPPED

STEP 2: Starting ADB Service

e  From the Details page of your ADB service, click Start to start your service.

ORACLE

© 2019 Oracle Corporation



Oracle Autonomous Database @

=

ATPLAB

DB Connection [+ Service Console || Scale Up/Down Start Actions -

e  Click Start again when prompted for confirmation.

Confirm cancel

autonomeous-database-unified, confirm.start

Start

e The ADB service will take a few seconds to start. For example, if you provisioned ATP service,
you would notice the status of STARTING as follows:

STARTING...

e  When the service is started, the status will change to AVAILABLE.

AVAILABLE

STEP 3: Scaling ADB Service

e  From the Details page of your ADB service, click Scale Up/Down to scale your service.
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ATPLAB

DE Connection [= Service Console Scale Up/Down Stop || Actions -

e Inthe Scale Up/Down pop up, modify the CPU CORE COUNT to 4 and click Update.

Note: Please do not enter a CPU core count beyond 4 as the instance is shared by all students and
you will run into resource limitations.

Scale Up/Down Pl cancel
CPU CORE COUNT STORAGE (TB)

1
The rumber ol CPU cores 10 enable. Availabile cores any subjsct The amdunt of Somge 1o alocihs

1o your benancy’s serdce limits.

e The ADB service will take a few seconds to scale. Notice the status of SCALING IN PROGRESS.

Note that the ATP square remains green during the scaling process. No interruption to the service
occurs during all scaling operations.

SCALING IN PROGRESS..

e  When the scaling task is complete, the status will change to AVAILABLE.
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AVAILABLE

. Note the new CPU Core Count is reflected in the service details.

OoRACLE

Aatyfaritos Dulbase = Lulonsirosd Daletads Dalet
ATPLAB

08 Conmection | | [ Service Cosscie || Scale Up/Dow= | | Siop || Actions =

Autorarmaus Datsbess Istrmatien | Tags

warkioad Tyse: farmaclion Prozesdiag Craaned: Fri, 11 Jon 2810 301034 GUY
Dinplay Marma: ATPLAB Compartment: craclepatnana (roollPT5-US
Datwbans Mars] ATPULR C0IDy bora Show ooy

e e g o
Starage (TR 1 Litgcycle Srate; Aapiahis

*  You have successfully completed the objectives of this lab.
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Lab 5-2: Using REST APIs to Manage ADB

Often times, you would prefer to interact with your cloud services programmatically over REST
rather than log into the cloud console and click through screens. Besides, by creating your own
deployment and management scripts you can save and reuse your deployments, set gold
standards and in fact store entire application infrastructure stacks as version-controlled code.

The Oracle Cloud Infrastructure APIs are typical REST APIs that use HTTPS requests and
responses and support HTTPS and SSL protocol TLS 1.2, the most secure industry standards.

Also, All Oracle Cloud Infrastructure API requests must be signed for authentication purposes. To
create and sign your API requests, you must:

e  Form the HTTPS request (SSL protocol TLS 1.2 is required).
e  Create the signing string, which is based on parts of the request.

e  Create the signature from the signing string, using your private key and the RSASHA256
algorithm.

e  Add the resulting signature and other required information to the Authorization header in the
request.

While these seem like a lot of steps, they are meant to avoid using username/passwords and are
based on the draft-cavage-httpsignatures-08 specification for secure communication over the
internet.

Let's take a look at how to generate REST calls to the Oracle Cloud Infrastructure using a popular
scripting language like node.js. You may use similar concepts to build scripts in Python, Golang,
Ruby, Perl, Java, C#, bash or even curl!

Objectives

e Learn how to generate REST calls to the Oracle Cloud Infrastructure using node.js scripts.

Required Artifacts

e A previously provisioned Oracle Autonomous Transaction Processing or Autonomous
Data Warehouse Database.

e Access to alab VM with the following software preinstalled:
- Node,js

- Node.js libraries: oracledb, async, app, express

Lab Steps

STEP 1: Setup the Sample Node.js Application

ORACLE

© 2019 Oracle Corporation



Oracle Autonomous Database {F}

A sample set of Node.js scripts that performs a simple create, lookup, delete operations on the
ADB Cloud Services using REST has been prebuilt for this lab. In this step, you will copy the sample
scripts from a location where it was previously downloaded.

e Login to the lab VM and start a Terminal session.

e Change directory to ~/labs/rest
| $ ed ~/labs/rest
e  Copy the sample node.js scripts from /home/oracle/labfiles folder.
| $ cp ~/labfiles/ATPRest.tar .
e  Run the following tar command to extract the application source in the ~/labs/rest folder:

| $ tar xzvf ATPRest.tar

STEP 2: Generate SSH Key Pair in PEM Format and the API Fingerprint

e  First, check if the Fingerprint has already been generated for you. Check the contents of
~/labs/keys/fingerprint.txt file. If it is seeded with a value, then you would use this pre-
generated Fingerprint in the later steps.

| $ cat ~/labs/keys/fingerprint.txt

[uracle@adbl@?f dallas marzﬁ Elll ~]$ cat '-flabsfkeysfflngerprlnt txt
: ; : ;13lloracle@adbleg-dallas-mar28-01 ~]%

o Ifthe above step returns a Fingerprint: Fingerprint

- Copy the Fingerprint and paste it in a notepad as you will need later it to sign your
APl requests.

- Copy the pre-generated Private Key file to ~/labs/rest folder as you would need the
private key in the later steps as well.

| $ cp ~/labs/keys/oci_api_key.pem ~/labs/rest

STOP!

If you have copied the Fingerprint and the Private Key from above steps, skip the
remaining instructions and proceed directly to Step 3.

e Ifthe Fingerprint and Private Key has not been generated, follow the below steps:

5-96
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e  Generate a private key in PEM format that is suitable for openssl.

| $ openssl genrsa -out ~/labs/rest/oci_api_ key.pem 2048

Note: PEM stands for Privacy Enhanced Mail and is a widely used X.509 encoding format used
for security certificates.

e  Modify the permissions of the generated key.
| $ chmod go-rwx ~/labs/rest/oci_api_ key.pem

e Generate a PEM public key using the private key just created.

$ openssl rsa -pubout -in ~/labs/rest/oci_api_key.pem -out \
~/labs/rest/oci_api_ key public.pem

e Now you are ready to generate the API Keys/Fingerprint using the keys you just generated.

e Signin to Oracle Cloud Infrastructure Home Page. Click on the top right user drop-down
and select User Settings.

(@ us-phoenix-1 =

magsood. alam@oracke.co
m

Tenancy: oraclepartnersas

Change Password

User Settings

- Sign Qut

e On the User Details page, click on API Keys from the left Resources menu.

Resources

AP Keys (0)
Auth Tokerns (2)

SMTP Gredentials (0)
Custormer Sacrat Keys (0)

Groups

e C(lick Add Public Keys.
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APl Keys -

Thera are no AP Keys for this Uiser.

Add Public Key

e  Go to the Terminal windows and cat the oci_api_key_public.pem file.
| $ cat ~/labs/rest/oci_api_key public.pem

o From the terminal, select and COPY the output from BEGIN PUBLIC KEY to END PUBLIC
KEY.

| Note: Below is an example output (DO NOT COPY from here):

MIIBIJjANBgkghkiG9wOBAQEFAAOCAQS8AMIIBCgKCAQEALMGOBPWCRAAO3+fzempt
e07VSznMjap3Qy390xv03tCszp9kXir8L1RYg3h02UnBsXYBjVAFBVilgaET976g
0TF8bgSQHWo7iu+E1L8g500UUkkSqCBTyUl8WgLWIGBVGKUAU7UmH]1 9eGZDUH240
66vURTLIREJFDIJz7vdUPouSAUWUE9OVCKNTANeMtOuIQ0WaHhVpVzic5C+2uKvVn
uHcb1l1JSfZnM8MSvmGoiWyeFi8cKDj9gI2ahKaouOF80obOmNoMD31r2zd1KAiDfp
AGIMg4ZRtKCQyx2cdgqyUVVEBPVIXHMIP8HJI/SawNO47eNzf1CQINOXLYOTPcbDh4
YwIDAQAB

e Inthe Add Public Key dialog, paste your oci_api_key_public.pem key and click on Add.

Add Public Key help cance
Note: Public Keys must be in the PEM format.

PUBLIC KEY

----- BEGIN FPUBLIC KEY=====

MIIBIjANBgkghkiG9wlBAQEFAROCAQBANT IBCOKCAQEAQFNUY2EHE1L1A11TRGO
gCzjI7GeHLoL  PRnfBOLSD/ t0X{Da/UKIPGgBtzaSveq/ B IVaVEVCERMGBepl Pw
WpNk/ 9ZMxEPUInE L fdgWi 2 TyQr iVEN+0hqE+gQEEVD5eFWL jRENYDFDT /HDDEV 1
KzB291af4tiTVAGEd2ALyGSHhDNvEhSwILnMgiuld lmE / PhWECSIMgTL fu2G00C0
ImcR254+Y4PQZVQuUULlEBVEPGALEI 1408 /HVOIDs ToUnpexB | E+08CIBAQz5U2tW1
1PHnkUiLwialu+MbeYLELIXLTAKE /UeTAFgpegSFhROSkh09 3KSdasSn/dNg9AyYLE
AwIDAQAD

----- END PUBLIC EEY=====

£

e The service generates a Fingerprint. Copy the fingerprint and paste it in a notepad as you
will need it later to sign your API requests.
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API KEYS Dasplaying 1 API Keys

Add Public Key

Fimgerprint: Time Created: Mon, 07 Jan 2019
|I:|1.E-5.El|:i 5f2¢:b5:29:e5.70:98:¢1:35.56:1b:9 033520 GMT "
e42

STEP 3: Get OCI Authentication Info

e In this step you will:
-  Getthe User OCID
-  Getthe Tenancy OCID
-  Getthe Compartment OCID
e Ensure you are logged in to the Oracle Cloud Infrastructure Home Page.

o Get the User OCID. On the same page, locate the User Information section and COPY the
user OCID and paste it in a notepad. You will need this info later as well.

User Infoermation | Tags

OO . calcos 5"~'~:-'- Status: Actveo

Created: Tun, 17 Jan 2017 17:4731 GMT Federated: Mo
Capabilities

Leenl pasavand: es SMTP credentiala: Yes
APl kays: os Cuslamer Seorel heya: Yot
Auth tokeaic Yes

e  Getthe Tenancy OCID. Click on the top right user drop-down and select Tenancy.

magsood.alam@oracle.co
m

Tenancy: oraclepartnersas

Change Passwaord

. User Sattings

Sign Cut

e  Copy the Tenancy OCID and also paste it in a notepad.
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o

OraclePartnerSAS

Tenancy Information Tags
I Tenancy Information

OC0: b D Home Reglon: Us-promnac-1
Name: OradleParmerSAS Audit Retention Perod

Object Storage Settings
Amaron A [~ Not avelatie at ™ trro SWIFT AP Designated Compartment:  NOt Bvisialio of M time
Chject S10rage Namespace: racepartinersss

¢  Get the Compartment OCID. Click on
the top left Menu and select Identity -> ORACLE Cloud

Compartments.

ATPLAB

Autonomous Transaction Processing
- DE Connection | | [& S¢

Autonomous Database |

A Ii_I|':."| et

Weorkload Type: Tram:
Display Name: ATPL#
Database Name: ATP
Edge Services ’ CPU Core Count: 4

Email Dalivery

Application Integration

Monitoring 3 Storage (TB): 1
Developer Sarvices

Marketplace

Backups

Bilknicg
Identity > Groups
Cynamic Groups

overnance

Administration ; Compartments

Federation

¢ On the Compartment section, locate the compartment assigned to you by your instructor in
the lab handout. Click Copy to copy the Compartment OCID and paste the values to the
notepad as well.

ORACLE

© 2019 Oracle Corporation



Oracle Autonomous Database @

5,

identity Compartments
Users Create Compartment
Groups showtibuiain (roat) Description: The root Compartment of the tenancy
Dynamic Groups OCHD: ..ydziwa Show Copy Created: - »
Authorized: No
Policies Sut % ts: 186
Compartments
auact! Description: auract!
Federation OCID: ..5gthq Show Copy Created: Fri, 07 Sep 2018 14:41:51 GMT
Authorized: Yes
Subcompartments: 0
Description: Aura 001
OCID: ..vyo2bq Shaw | C Created: Wed, 05 Sep 2018 19:06:45 GMT
e
Authorized: Yes
Subcompartments: 0

e The Fingerprint, Tenancy OCID, User OCID, Compartment OCID copied earlier, along with
user's Private Key make up a unique signature that is used to sign the REST requests.

e Your notepad may look something similar to this:

Open ~ M *Untitled Document 1 Save = - o X
Fingerprint:
b1:65:9d:5F:2c:b5:29:e5:70:98:¢c1:35:56:1b:9e:42
User OCID:
ocidl.user.ocl..aaaaaaaastrhfrzxzaqtrigeo3wsbhgwumurdjjsgkircxxbmzfjjhcek3ga
Tenancy:
ocidl.tenancy.ocl. .aaaaaaaafj3Tmytx22oquorcznlfuh?7cd45int7tt7fo27tuejsfgbybzrg
Compartment:
acidl.cnmpartment.ucl..aaaaaaaaS4jv21kh5dbatol4dapwksrspmﬁsrﬁarcllifsj3qvwzjnwh5qjd

Plain Text = Tab Width: 8 = Ln 11, Col 84 - INS

Note: It is extremely important that you do not share this with anyone or expose it over an
unencrypted network.

STEP 4: Create an ATP Database using REST

e  Change directory to the folder where Node.js scripts were uncompressed earlier.

| $ ed ~/labs/rest/ATPRest

e Edit the auth.js script. This module has all the user authentication information used to
generate the signature and other header information including compartments.
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*  You will need to replace the values of the following variables with the values you copied to
the notepad:

- tenancyld : The Tenancy OCID copied earlier.

- authUserld : The User OCID copied earlier.

-  KkeyFingerprint : The Fingerprint copied earlier.

- compartments : The Compartment OCID copied earlier.

-  privateKeyPath : The location of your private key file, mainly
/home/oracle/labs/rest/oci_api_key.pem.

*  Your auth.js file should look similar to:

var tenancyld=
"ocidl.tenancy.ocl..aaaaaaaawrgt5aubhbledhhyas2secm3qg2atqiuvihck45rbi3jyc5tfyfga”;
var authUserId=
"ocidl.user.ocl..aaaaaaaavscszlxxcf2wng73nxpguxtubvpxaklgbspmuuml7xxp26mbxmgqg” ;

var keyFingerprint = "0d:33:d8:eb:9a:48:2a:15:cd:36:2e:f5:20:fe:b3:d3";

var Compartment =

"ocidl.compartment.ocl. .aaaaaaaai75jrzzbfe6t43fd6yivpgngk2tufisqgnohacf3s26p6uhcgz7b
a";

var privateKeyPath = "/home/oracle/labs/rest/oci_api_key.pem";

e  Browse the region.js script. This module lists all the API endpoints for OCI. You do not need
to change anything here unless a new service gets added or Oracle makes a change to the
URLs.

e  Browse the headers.js scripts. This module builds API signing keys and generates https
headers required for your REST calls depending upon whether it's a GET, PUT, POST or
DELETE call. You do not need to modify anything here.

e Italso has an option getUser method used in every REST call to get user information from the
Identity and Access Management services. You may use that example to generate other [AM
REST calls.

e  The other scripts, mainly createAutonomousDatabase.js, listAutonomousDatabase.js,
createVCN.js, getAutonomousDatabase.js, deleteAutonomousDatabase.js, are the scripts
you would need to run. Make sure the variable in each of these scripts are set right before you
run them.

e Edit the createAutonomousDatabase.js script and replace the following to match your
requirements:

- displayName : ATP Database Display Name (Append your initials or a number for
uniqueness)

- dbName : ATP Database Name (Append your initials or a number for uniqueness)

- adminPassword : Password for the ADMIN user
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- cpuCoreCount : CPU Core Count
- dataStoragelnTbs : Storage in TB for the Service
- hostregion : Region for the Service

e For example, here is how createAutonomousDatabase.js will look after your edits:

function createATP (callback) {

var body = JSON.stringify ({
"compartmentId" : auth.Compartment,
"displayName" : "ATPLablQ", Ensure uniqueness by appending your
"dbName" : "ATPLabl0", initials to doName and displayName
"adminPassword" : "AVeryLongPassword321!",
"cpuCoreCount" : 1,
"dataStorageSizeInTBs" : 1

}) g

e  Modify the region as identified by the host variable of the options structure. The valid values
for host for your Region are (use the Region that was allocated to you by the instructor):

us-phoenix-1 :regions.dbPhoenixRegion

us-ashburn-1 :regions.dbAshburnRegion

us-frankfurt-1 :regions.dbFrankfurtRegion

us-london-1 : regions.dbLondonRegion

e  Modify the value of the host variable according to the Region allocated to you:

var options = {
host: <region>,
path: '/20160918/autonomousDatabases’,
method: 'POST',
headers: {
"Content-Type": "application/json"

}

}i

o Now, let's create an ATP Service running the createAutonomousDatabase.js:

| $ node createAutonomousDatabase.js

e  Note the output from the script doesn't have any errors. Also note that the last state of the
REST call was PROVISIONING.

[oracle@localhost ATPRest]$ node createAutonomousDatabase.]js
{ capabilities:
{ canUseConsolePassword: true,
canUseApiKeys: true,
canUseAuthTokens: true,
canUseSmtpCredentials: true,
canUseCustomerSecretKeys: true },
identityProviderId: null,
externalldentifier: null,
timeModified: '2019-01-07T03:35:20.0692"',
id:
'ocidl.user.ocl..aaaaaaaa5f7hft2xz4gtrlgeo3wsbhgwumur4djjsgkircxxbmzfjjhcek3ga',

5-103
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compartmentId:
'ocidl.tenancy.ocl. .aaaaaaaafj37/mytx22oquorcznlfuh77cd45int7tt7fo27tuejsfgbybzrqg’,
name: 'magsood.alam@oracle.com',
description: 'Magsood Alam',
timeCreated: '2017-01-17T17:47:31.8612z",
freeformTags: {1},
definedTags: {1},
lifecycleState: 'ACTIVE' }

CREATING ATP Service:

{ additionalDatabaseStatus: null,
autonomousPodId: null,
compartmentId:

'ocidl.compartment.ocl..aaaaaaaab4jv2ikbsdbatol4dapwksrspmssrbarcllifsj3qgvwzjowb5qgijqg’,
connectionStrings: null,
cpuCoreCount: 1,
dataStorageSizeInTBs: 1,
dbName: 'ATPLablO',
dbVersion: null,
definedTags: {},
displayName: 'ATPLablO',
freeformTags: {1},
id:

'ocidl.autonomousdatabase.ocl.phx.abyhgljs56zurehbnté6anuaim7gofsudgeuild6372v3exojxi2h3n3xcbf
a',

isDedicated: false,

licenseModel: 'BRING YOUR OWN LICENSE',

lifecycleDetails: null,

lifecycleState: "PROVISIONING',

serviceConsoleUrl: null,

timeCreated: '2019-01-07T04:37:54.540Z"' }
[oracle@localhost ATPRest]$

e  Verify the service has started provisioning. Browse to the Autonomous Transaction
Processing page and locate the service with the ATP Service name you provisioned.

| Note: If you do not see your service listed, ensure that you have selected the correct Region.

Autonomous Databases in PTS-US Compartment

Hamg Stata Databaka Nama CPU Core Count Storegd [TE) Worklaad Type Craated +

example_suipnomous databases & Provisioning... adatabasedbs 1 1 Transaction Processing Sun, 10 Mar 3018 DE1T:27 GMT
DB 201803092336 Terminated DBE201S0A082338 1 1 Transaction Processing Sun, 10 Mar 2019 083700 GMT
MAQOD ® Terminabed MAQOD 1 1 Trarsaction Processing Sat, 0D Mar 2000 22-33:28 GMT

e You have successfully created the autonomous database using REST API.
e  You may build similar scripts using Python, Java, golang, Perl, C#, bash and Curl.

*  You have successfully completed this lab.
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6. Performance Monitoring
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Lab 6-1: Database Services and Resource
Management in ATP

The priority of user requests in Autonomous Transaction Processing is determined by the
database service the user is connected with. Users are required to select a service when
connecting to the database. The service names are in the format:

. <database_name>_low
e <database_name>_medium
e <database_name>_high

e <database_name>_tp

<database_name>_tpurgent

These services map to the LOW, MEDIUM, HIGH, TP and TPURGENT resource manager
consumer groups. As a user you need to pick the database service based on your performance and
concurrency requirements.

For example, a user connecting with the *_low service uses the consumer group LOW. The TP
services are focused on high concurrency low parallelism operations whereas low, medium and
high focus on increasing levels of serialized execution of highly parallelized operations. The basic
characteristics of these consumer groups are:

e  HIGH : A high priority application connection service for reporting and batch operations. All
operations run in parallel and are subject to queuing.

e MEDIUM: A typical application connection service for reporting and batch operations. All
operations run in parallel and are subject to queuing.

e LOW: Alowest priority application connection service for reporting or batch processing
operations. This connection service does not run with parallelism.

e TP : Atypical application connection service for transaction processing operations. This
connection service does not run with parallelism.

e  TPURGENT : The highest priority application connection service for time critical transaction
processing operations. This connection service supports manual parallelism.

In this section you will connect to TP database services and observe resource allocations.

Objectives

e  Observe Resource Manager allocations for consumer groups.

Required Artifacts

e Please ensure you have provisioned an Oracle Autonomous Transaction Processing or an
Autonomous Data Warehouse instance.
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e Oracle SQL Developer installed, or access to a lab VM with Oracle SQL Developer.

Lab Steps

STEP 1: Query Resource Manager Allocations

Oracle Database Resource Manager enables you to manage multiple workloads within a database
that are contending for system and database resources. Oracle Autonomous Database utilizes the
Resource Manager extensively to control resource allocation to user sessions, such as for CPU and

Parallelism.

e Inaprevious lab you created a connection to the *_TP service from SQL Developer using the
ADMIN user. Let's connect to this TP service.

Connection Na... Connection De,., | Connection Hame CYIIETE

ADMINGATPM... admin@magte... | Username ADMIN
ADMINEDWCS  ADMINGY/ /loca... I

Password AEEEREE R
ADMINGPDEL ADMING/ floca.. | — ' '
ADBINEVM ADMING/ [loca... | (] Saye Password  []  Connection Color
ATPLab_TP ADMINZatplab...
ATPLAN ADMINGatplab... | Oracle

lookerdemo_low ADMINZlooker ...

Connection Type | Cloud Wallet | Role |defaulr =

Configuration File |{Users fmaalam Downloads /wallel_ATPLABUSEROS zip ]'" Browse...

Service arplabuserds_tp

" | Use HTTP Proxy

Configure 055

|| 05 Authentication || Kerberos Authentication  Advanced...

Status :

Help Save Clear Test Cancel

e  Run the following SQL to check the Consumer Group of your connected session.

SELECT se.sid sess_id, co.name consumer group,
se.state, se.consumed cpu time cpu_ time,
se.cpu wait time, se.queued time

FROM v$rsrc_session_info se, v$rsrc_consumer group co

WHERE se.current consumer group id = co.id

AND se.sid = sys_context ('USERENV',6 'SID');

* Notice that you are connected to the TP consumer group which is to be expected.
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& weicome Page &
PEw-B8Q 34 ﬁ(f:ﬁ&! fd ADMINGADB_TP  ~

Hurlmhuct | Query Builder

consume

sUMEr_Qroup co

o.id

.

[y ouery Result =
o 5 [ soL | All Rows Fetched: 1 in 0.076 seconds
i} SESS_ID |{} CONSUMER_GROUP |} STATE |::} CPU_TIME |:;3 CPU_WAIT_TIME |{} QUEUED_TIME
1 931TP IHG 62 a o

o Next, check the resource allocations of your connected session.

SELECT plan, group or subplan, mgmt pl, parallel degree limit pl,
parallel server limit

FROM DBA RSRC PLAN DIRECTIVES

WHERE group or subplan IN (SELECT resource consumer group FROM v$session
WHERE sid = SYS CONTEXT ('USERENV','SID')) ;

e  Note that the TP consumer group is allotted 8 CPU shares and a Parallel Degree Limit of 1

(no parallel).
IPEH ﬁtl ﬂﬂ &0‘@'& @ ADMIN@ADB_TP =
Worksheet Query Builder

SNSELECT plan, group_or_subp . mgmt_pl, parallel_degree_limit_pl., parallel_server 1

HERE group ur L|I.'|:-1-.|1 III | SEL F{'T resource consumer group FROH v§session
HERE sid = SYS CONTEXT (*USERENV®,'SID'));

T
[ query Resuit =

o 5 @ [ soL | Al Rows Fetched: 1 in 0.07 seconds
OPLAN |0 GROUP OR_SUBPLAN |{} MGMT P1 |{} PARALLEL_DEGREE_LIMIT_P1 |{} PARALLEL_SERVER_LIMIT
1 OLTP_PLAN|TP 8 1 {null}

e Check the resource allocations of other Consumer Groups.

ORACLE

© 2019 Oracle Corporation



Oracle Autonomous Database @

5,

SELECT plan, group or subplan, mgmt pl, parallel degree limit pl,
parallel server limit

FROM DBA RSRC_ PLAN DIRECTIVES

where group or subplan IN ('TP', 'TPURGENT','LOW', 'HIGH', 'MEDIUM')

(=] Welcome Pi

i8-80 B8 8¢ a8 M ) —

wﬂrhshut | Query Builder

LOW", "HIGH', 'MEDILM® ) ;

il W

[ Query Result x
o B B & soL | All Rows Fetched: 5 in 0.04 seconds
{iPLAN  |{: GROUP OR SUBPLAN |23 MGMT P1 (! PARALLEL DEGREE_LIMIT P1|{} PARALLEL SERVER LIMIT

1 OLTP_PLAN|HIGH 4 1 S0 1
2 OLTP_PLANIMEDILM 2 4 B4
3 OLTP_PLAN|LOWN 1 1 fnull)
4 OLTP_PLAN|TPURGENT 1z (null) (null)
5 OLTP_PLAN|TP g 1 (null)

e  You have successfully completed this lab.
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Lab 6-2: Scalability and Performance

You have seen by now that Oracle Autonomous Database provides the capability to dynamically
scale your compute capacity. The expectation is that when you scale up and add more CPUs, you
will get higher performance and throughput.

In this lab you will scale the CPUs and observe the impact on workload performance.

Objectives

e Scale CPUs and observe the impact on query performance using SQL Developer.

Required Artifacts

e Ensure you have provisioned an Oracle Autonomous Transaction Processing service.

e Ensure that Oracle SQL Developer installed, or you have access to alab VM.

Lab Steps

STEP 1: Create a Connection to the *_HIGH Service

e Inthe previous labs you have created a connection in SQL Developer to connect to the *_TP
service or the *_ LOW service. Now, create a new connection to connect to the *_HIGH service
as the ADMIN user, using the instructions from an earlier lab.

Connection Ma... Connection De...| Connection Name ERIZE1-N HH:-HI |
ADMINGATPM... admin@magte... | Username ADMIN ]
ADMINEDWCS  ADMINE/ /loca.. T
ADMINGPDEL  ADMING//loca..,
A DBINZVIA ADMING/ /loca-..| ) saye Password [ Connection Color
|ATPLab_HIGH  |ADMINgatplab...
ATPLab_TP ADMINZEatplab... | Oracle
ATPLAN ADMINZatplab...
lookerdemo_low ADMINZlooker...| Connection Type | Cloud Wallet vl Raole |defau|t -

Password O ———— ]

Configuration File ..n'L!sers.l'maalamjI:Icm.ﬂIuads.n'wallet_ATMBuSEllni.z-p ["] Browse...

Service latpl.ahusems_hlgh I - |
] Use HTTP Proxy Host | ] port |
Configure 055

|| 08 Authentication | | Kerberos Authentication  Advanced...

Status :

Help Save Clear Test Cannect Cancel

e  C(lick on Test, then Save, and then Cancel to save the connection and exit the dialog.

STEP 2: Scale Down CPUs and Run a Sample Query
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e In one of the previous labs you may have scaled up the CPUs. Let's scale them down and run a
sample query to record execution time (skip this step if your service is running with 1 CPUs
already).

e Browse to the Autonomous Transaction Processing Database Details page of your ATP
service and click Scale Up/Down to scale your service.

ATPLabUser05

DB Connection [» Service Console Scale Up/Down Stop Actions -

e Inthe Scale Up/Down pop up, modify the CPU Core Count to 1 and click Update.

Scale Up/Down helg cancel
CPU CORE COUNT STORAGE (TE)

| 1 e 1

The nurnibsee ol CPL cons 10 enabia. Avalabie comes An subject Thi amount of $iorage 10 aliocate

15 T DeFEncy" 8 SaFvida IS,

Update

e  Wait for the scaling task to complete.

ATP

IMPORTANT: To get a good performance baseline, we need to restart the ADB service. This is to
clear the buffer cache of cached query results and to get realistic query runtime when there is 10
involved. This is needed for apples-to-apples comparison.

e  Click Stop to stop the service.

ATPLabUser05

DB Connection [> Service Console Scale Up/Down Stop Actions -

e  C(lick Start to start your service.
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ATPLabUser05

DE Connection Service Console Scale Up/Down Start Actions -

e  Wait for the service to start.

ATP

MAILABLE

e Connect to HIGH service connection that you have just created in SQL Developer. Copy and
paste the following example query and select Run Script (or F5). Note the runtime of the
query. (if you connected already before the Stop/Start operation, you would need to
reconnect)

SELECT /*HIGH 1 CPUs*/ count (*)
FROM ssb.customer;

8 TP |k ADMINGADE_HIGH

Ibﬁh h&. ﬂ»ﬂ #odn (@ ADMIN@ADB_HIGH ~

Worksheet | Query Builder

SELECT /*HICH 1 CPUs*,
FROM ssb.customer;

count (*)

.

[y ouery Result x

5, @ F% soL | All Rows Fetched: 1 i.—lzus.ln sscundsl
i {; COUNTI)

1 30000000

e  From the above screenshot, note that the execution time of the sample query using 1 CPUs is
about 200 secs (YMMV).

STEP 3: Scale Up CPUs and Rerun the Sample Query

e Let's now scale up the CPUs to 4. Click Scale Up/Down once again.

6-112
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ATPLabUser05

DB Connection [= Service Conscle Scale Up/Down Stop Actions -

e Inthe Scale Up/Down pop up, modify the CPU Core Count to 4 and click Update.

Scale Up/Down help CAnGH
CPU CORE COUNT ETORAGE (TH]

1
The rumber of CPL cores 10 enable. Avallable cones are sublect The amount of storages fo allocate.

1o your fenancy’s serdce lmits.

e  Again, wait for the scaling task to complete.

ATP

AAILABLE

e Once again, to get a good performance comparison, you need to stop and restart the service.
Click Stop to stop the service.

ATPLabUser05

DB Connection [> Service Console Scale Up/Down Stop Actions -

e  C(lick Start to start your service.

ATPLabUser05

DB Connection Service Console Scale Up/Down Start Actions -

o Wait for the service to start.
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ATP

AAILABLE

e Re-Connect your SQL Developer connection to HIGH service. Copy and paste the following
example query and select Run Script (or F5). Note the runtime of the query. (if you
connected already before the Stop/Start operation, you would need to reconnect)

SELECT /*HIGH 4 CPUs*/ count (*)
FROM ssb.customer;

s
PEW-B0 B0 &odan [ ADMIN@ADB_HIGH ~

Wearksheet

Query Builder
S*HIGH 4 CPUs*/

55b.customer;

W

[y ouery Result =
o E B G soL | Al Rows Fetched: 1 in|5.521 sccnnds'
£ counT¥) |

1 20000000

e From the above screenshot, notice that the execution time of the sample query using 4 CPUs
is about 6 secs (your numbers will vary). The workload runs much faster with 4 CPUs when
compared previously with 1 CPUs.

e Since Oracle ADB customers get billed only for the CPUs allocated, you are in control of
allocating the right number of CPUs to achieve the best cost-performance balance for your

workload.

e  You have now experienced that scaling has an immediate impact on performance. You have
successfully completed this lab.
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Lab 6-3: Performance Monitoring

The Overview and Activity tabs in the Service Console provide information about the
performance of the ADB service and the workload.

In this lab you will utilize the built-in performance monitoring screens of the autonomous
database.

Objectives

e  Explore performance monitoring capability of ADB using the service console.

Prerequisite Steps

e Please ensure you have provisioned an Oracle Autonomous Transaction Processing or an
Autonomous Data Warehouse instance.

e  Ensure that you have completed the Scalability and Performance lab.

Lab Steps

STEP 1: Monitoring Performance Using ADB Service Console

e Signin to your ADB Service Console and browse to Autonomous Database Details and
click on Service Console.

Autanssid Databais = Autss

o Dalabass Datails
ATPLAB
OB Connection Srale LipiDown Bbop Actiors -

Tage

Workload Typs: Transsction Procossing Created: Fri, 11 Jan 2018 20:10:34 GMT
Dilsplay Hama: ATRLAD Compartment: crackepartrersas [roat]PT5-US
Databass Hame: ATPLAS OCHD: .. le5pna Show Cogy

CPU Core Cownt: 1 Liocense Type: Bring Your Gwn License
Storage (TD): 1 Lifeorycle State: Avalable

*  You will be presented the Overview page. The Overview page shows real-time and historical
information about the utilization of the service. The components on this page are:

- Storage : This chart shows the total and used storage capacity of the service. It
indicates what percentage of the space is currently in-use.

- CPU utilization (%): This chart shows the historical CPU utilization of the service.
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- Running SQL statements : This chart shows the average number of running SQL
statements historically.

- Average SQL statement response time : This chart shows the average response time
of SQL statements historically.

- SQL statements executed per second : This chart shows the SQL statements
executed per second.

Autonomous Storage wsed | CPU atitzation (W) - 2 CPUs allocated ‘ RAunning SQL statoments
Transaction Processing
00 24
o |
® .
Overview 0% @ |
o8 A |
2 |
Aczvin 0 X - v )
208GB/1TB e 12618 A 12n8 1518 s
Aam
Average SOL statement response tme (s} [} SOL staterments axecuted per second
oATAnRSE
ATPLABUSERDS 00008
0.0004 |
0002 No deta to dhaplay

wwe a8 ens

e  Select Activity from the left-menu.

Autonomaous
Transaction Processing

Ovarview

Activity

Administration

DATABASE

ATPLABUSERDS

e The Activity page has two main tabs - Monitor and Monitored SQL.

e  The Monitor tab (also the landing tab for Activity) shows real-time and historical information
about the utilization of the service. The components on this page are:

- Database Activity: This chart shows the average number of sessions in the database
using CPU or waiting on a wait event.

- CPU Utilization: This chart shows the CPU utilization of each consumer group.

ORACLE’
© 2019 Oracle Corporation



Oracle Autonomous Database

(&)

- Running Statements: This chart shows the average number of running SQL
statements in each consumer group.

- Queued Statements: This chart shows the average number of queued SQL statements

in each consumer group.

e  Explore the Monitor tab. Notice that as you hover over each chart you will see the different
metrics for the different services. Running the cursor over any of the graphs will provide
more detailed information. The default is to report Real Time activity, but specific time
period activity can be examined by selecting the Time Period button.

=
5,

ALONoMonS Mosviored SO
Traneachon Processing
£ e
Ehvarviam
Agtisity
Mgt
Dutabiass Activity £ Lhikeation ()
[EUETEY Y w —
ATPLABUSERGS " [l = mwonn
] o | -
. — Bt @ L - e
. = - = e
LH = pip——
. A TSR OO TV Y ‘ i o0 a 5 36 4
T2 2mne
Humning ftxtements Dumssd Siatements
38 — LRGN W EELRGEHT
- | | b i =
i | — — w0 R
L i e
- ] " i
B TS GRS 0 STvR GRS
N TRy 1 . 130 A “ Y oo A A 30 A
mE 2me
e To analyze specific SQL statements, click on the Monitored SQL tab.
Iboniior Mnitornd S0L
-

e  This tab displays the SQLs (completed or running) in chronological order. Note the following
SQLs that you recently ran using the HIGH service were monitored and show up on this
screen.

Note: If you want to see additional SQL statements on the Monitored SQL tab, run in SQL
Developer Star Schema Benchmark Queries from here.
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Monitor Montored SOL

(O The MonBored SCL tab shows nformation about cument and pest SOL See documentason for mone i

Auso rebwah

o

STATUS SOL TEXT DURATION START TIME ENDTIME  PARALLEL USER NAME MC

) DONE (ALL ROWS) SELECTLHIGH 1 CPUS™/ Bourt(™) FROM sab customer 341 min Tue, 08 Jan 20190 Tuw, 08 Jan ADMIN SO Dev
2 DONE (ALL ROWS) SELECTL HIGH 4 CPUs"/ Fountl™ FROM ssb customer LT Tue, 08 Jan 20190 Tue, GBJani| < 8 ADMIN SOL Dov
3 DONE (ALL ROWS) SELECT TP/ count™) FROM st customer 2,06 min Tue, 08 Jan 20190 Tue, 08 Jan ADMIN SOL Dev
4 DONE (ALL ROWS) SELECT FHIGH/ count™) FROM ssb customer s Tue, 08 Jan 20190 We, CBJan: 58 ADMIN SO Dev
5 DONE (ALL ROWS) SELECT /MHIGH"/ count(”) FROM asb.customer s Tue, 08 Jan 20190 Tue, 08 Jan s ADMIN SOL Dev
L DONE (ALL ROWS) Select Count’™) from seb.customer 283 min Tue, 08 Jan 20190 Yoo, 08 Jan? ADMIN SCL Dav
7 DONE INSEAT "+ APPEND ENABLE PASALLEL DML PARALLEL 138 Tue, 08 Jan 20190 Tue, 08 Jan & ADMIN Data Pur

e Upon scrolling the table to the right, you can see the Consumer Group and the Parallel
degree that was used by the SQLs. Note that the HIGH consumer group with 1 CPU ran the
query serially (no parallel).

Monter Meniicred SCL
(O The Morftored SOL tab shows information about cument and past monored SOL staterments. See documentaton for more information.
Ats ratwan
on
SOL TEXT DURATION START TIME ENDTIME  PARALLEL USER NAME MODULE L cerseray
1 SELECT FHIGH 1 CPUS"/ countl™ FROM sab customer 341 mn T, 08 Jan 20190 Yoo, 08 Jan ¢ ADMIN SGL Develooer HIGH
2 SELECT /HIGH 4 CPUS"/ countl™) FROM ssb customer 53 Tue, 08 Jan 20190 Tue,08Jan: 8 ADMIN SOL Developer HIGH
3 SELECT TP/ count) FROM ssb customer 305 mn Ton, 08 Jan 20190 Too, 08 Jarm & ADMIN S Deveioper HIGH
4 SELECT SFHIGH"/ coun(”) FROM ssb.oustomes is Tue, 08 Jon 20190 Tue,0BJan: 1 8 ADMIN SOL Developer HIGH
] SELECT AHIGH"/ count(’) FROM ssb.customes a8 Too, 08 Jan 20190 Tw, 08 Jon & ADMIN SOL Deveiconr HIGH
5 select counti™ from ssb.oustomer 2.83min Tue, 08 Jan 20190 Tue, 08 Jan ADMIN SOL Developer TPURGENT
7 INSERT ~+ APPEND ENABLE PARALLEL DML PARALLELI W Tow, 08 Jan 20100 Tum, 08 Jan & ADMIN Duwea Pumo Worker TP

e Let's further analyze the above SQLs to get additional insight on how they were executed.

e  Right-click the row with the HIGH consumer group and parallel of 8 and select Show Details.

Monfor Mondored 501
(11 The Monfionsd SOL tab shows information about cement and past moniiossd SOU strlements. See documentation for moss information
oty rivkreddy
Shirw cataniy Dcrmicmst report on
SOL TEXT DURKTION STARTTME  ENDTIME PARALLEL  USERMAME MODULE """W"“"'“"'
1 EELECT FHIGH 1 CPUS"! pount{™) FROM ssh sustomes 241 min Tus, 08 Jan 0190 Tin, 08 Juw 5 ACHAN SO Do HiGH
2 || SELECT it 4 CPUYY coumy) FROM ssbcustomer Sn  Tos OB ZUIB0 Tem,CHiwn - 8 | acnans e M
3 SELECT M TP counti”) FROM ssb.oustomen 2.0 min Tue, 08 Jan 20150 Ton, 08 Jon ADHATY HiGH
. Downinad report
4 EELETT FHIGH" couni™ FROM sab cusioemas is Tuss, 08 Jan HHS0 Toa, 08 Jam i -2 B ADLAR » HiGH
] SELECT FHIG count™) FROM a8 Cuiricorss afin Tue, 08 Jan 20190 Tim, 0 Jan 5 ADRAN e - HIGH

e  The Show Details -> Overview tab provides information about the SQL that was executed,
user, execution times, and service used (consumer group). Notice that this was the query
executed in the _HIGH service. Also look at Duration in the Time & Wait Statistics section
on the lower left.
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Dutails for SOL. I0: ObchodT zrigd %
[ Piae Saranos Farsis
enrarad
Siaten DOME (AL RCWS) 0L, awi
Exszgton pisvad 01122000 420812 BELECT 4G 4 CPUw") oo™ FROM ssh. comtomas

Laat swingah teme 01122000 S4:28018
Execusion 10 SEH1E
e AL PSR APV ATPLABE)
[ ————

Tirre & "Wl Sieinfion 10 Stwindicy
Durwber B ety
dw L L
Darahass Tire W Rsipanats
nAw E-1
Aty % WO Dyisn
"o Te0LE NS

e  HIGH service uses parallelism and to corroborate that click the Parallel tab. You will notice
that the query executed in parallel, with 8 parallel threads (indicated by the Parallel Server
information). That is because the _HIGH service will automatically parallelize transactions
depending on the number of CPU’s available.

Crvmrarw Pian Statitics Paralisl
PARALLEL SEFVER DATABASE TIME ACTRATY % 10 FEGQUESTS G BYTES BUFFER G
« Inarisrcn 1
X Coordinaton ZE.THmS §
o CF Paralinl e 1

Paralil Servo 1 (p00h) 3H.1%s = 2.4 m HAITH #4108 2B
Parplinl Serew 2 (p0065 NIZs 2.4 LLE 1874 GB 238
Paralil Sero 3 (pO0H Nike mm 124 mm s K 1959 GA 52
Paralel Servoer & (p00) MNEs 128 1Bk 1853 GB 248
Praralin! Seerene 5 (000 Nhsmm 12.4 203K 1982 GB b1
Paralisl Servor B (pO0m) N5 mm 12.4 o 225K 2159068 283
Paralinl Server T (p0in) NIEs 12.0 om WK 21.E8 GB 284
Paraliol Srer B (p00) NFon m 12.4 m 24K 1088 GB 281

o Exit the above screen.

Deatails for SAL I0: 89bdudkStwaba E

Crvpryire Flar Fatistics Farailed

e Next, from the Activity -> Monitored SQL page, right-click the row that ran using the HIGH
consumer group but with 1 CPUs (i.e. serially) and select Show Details.
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Monitne Monitered S0L
{3 Tha Monioned SCL iak shows infoeemaiion about curment and past monioned SOL saismaents. Sea Goosmeniaton for mom information.
B ralbwah
Show getals  Downlcad repont =
COMELUME]

SOL TEXT DURATION START TIME END TIME FARALLEL LISER NAME WMODULE GROUP
1 SELECT MHIGH 1 CPUS™ ocouni(™) FROM ssbucustomes 241 min Tue, 08 Jan 20180 Tue, D2 .Jan -“""‘—E.W HIGH
z BELECT FHIGH & CPUS™S counil™) FROM asb.cusiomes Ga Tuse, D8 Jan 20190 Tee D2 Jdani -0 8 Do HIGH
3 BELECT FTP connif) FROM sl coil o 305 min Tiss, 05 Jdan 30100 Tus, 08 Jan Cowmind mpo Ol Dl HiGH
4 SELECT FHIKR conni( FROM s cusiomas Lk Tus, 08 Jan 20190 Tus 08 Jani =8 S L Developar FKGH
& SELECT FHESY count(™) FROM ssb cusinmas 488 Tue, D8 .Jan 20180 Tus, 08 .Jan ADMIN SO Devedop HHEH

e Which brings up the Overview page. Note that this query was run using the _HIGH service.

Dtaits for SOL I0: 1m08uctt: 16 ;
Cevarviw Pl Blataten Parabel
Clerwenl
Stahum DOME ALL PROWS) B0, taxi
Evspution siaried 01122010 E-OLT8 SELECT FHGH 1 CPUSY oot FROM sab cusiomes

Lins redvesh tiv D100 EC0RIO
Extutios D 3011168
Ut AL ORISR COTVET H_ATFLAINE
Cirspurra grinapy FIGH

Tirma & '‘Wai Stababon L1 Sixiwicn
Durason Barfor Garx
3.2 min p 119
Caizbass Tima [FL ] e ——
353 min ™3
Aoty % VD Dyisa
100 T8 MIN

e  Click on the Parallel and observe that there is no data to display, confirming there was no
parallelization for this query (query ran serially as there were only 1 CPUs allotted).

Detalls for SOL 1D; Spi2fbbeT2yio »
Orvaniare Pian Sintistos Porallel
PARALLEL SERVER DATABASE TILE ACTPATY 0 RECRUESTS 0 BYTES BAFFER GETS
Ho data o daplay:

*  You have successfully completed this lab.
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Lab 7-1: Exploring Autonomous Database Using
SQL Developer

In this lab you will explore the DBA view in Oracle SQL Developer and browse the ADB
configuration and settings.

Please note that most of the database settings and parameters cannot be modified in a fully-
managed Oracle Autonomous Database (ATP and ADW) environment and that is the whole point
of the ADB service. Nevertheless, this lab will help the DBAs observe that the underlying engine
for Oracle ADB is the same Oracle Database they are usually accustomed to managing on-premise
or in the Oracle Database Cloud Service.

Objectives

e Explore the DBA view of SQL Developer when connected to the autonomous database.

Required Artifacts

e Please ensure you have provisioned an Oracle Autonomous Transaction Processing or an
Autonomous Data Warehouse instance.

e Oracle SQL Developer installed, or access to a lab VM with Oracle SQL Developer.

Lab Steps

STEP 1: Exploring ADB Using DBA View of SQL Developer

1) Create the DBA Connection

o  Start SQL Developer and connect any of the pre-defined services of the autonomous
database using ADMIN user.

Note: Ensure that you use ADMIN user as regular users do not have the privileges to view any
database configuration.

ORACLE
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Connection Na... Connection De..,| Connection Name ZYIHE
ADMINGATPM... admindmagte... | Username
ADMINGOWCS  ADMING/ /loca...
ADMINGPDEL ADMINGY/ [loca..,
ADMINGVM ADMINZ/ (lota...| ] saye Password ~ [f]  Connection Color
ATPLab_TP ADMINGatplab...
ATPLAN ADMINgatplab... | gracle
lookerdemo_low ADMINGIooker ...

Password P -

Connection Type |Cloud Wallet = | Role |default =

Configuration File -,n'Users fmaalarn/Downloads fwallet_ATPLABUSEROS zip I'] Browse...

service atplabuserds_tp

" | Use HTTP Proxy

Configure 055

| 08 Authentication | | Kerberos Authentication  Adwvanced...

Status :

Help Save Clear Test Cancel

e Add the DBA view in SQL Developer by clicking View -> DBA.

Note: If you are not able to see the DBA view on the left after doing the above, or unable to locate
the DBA option in the View menu, go to Window and select Reset Window to Factory Setting

and try again.

V/E Navigate Run Source

Data Modeler >
Analytic View >
[ Bookmarks 08K
9= Breakpoints AR
® Cart
@ Change Management
@i Components ~3%P

@y Connections

Data Miner >
[# pbms Output
Debugger >

Extension Diagnostics

e The DBA view appears on the bottom left.
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Connections 5
+-ATHD FER-BA B0 Bodaw i@ ATPab TP -
| oOracle Connections
@ ADMINGATPMAG -
& ADMINGDWCS
& [ ADMINGPDRL
- [ ADMINGVM
i ATPLaD_HIGH
-l ATPLab_LOW
@ kg ATPLab_TP X
w B ATPLAN = quory Result =
ﬂﬁ 3 lookerdema_low A LR G sou | Al Rows Fetched: 86 in 0.083 seconds
Oracle NoSQL Connections
s Database Schema Service Connections § PMFM_'E-ER | vaLue | conip
1 Partitioning TRUE a
2 Objects TRLUE a
oea ) 3 Real Application Clusters TRUE ]
+@ S 4 Advanced replication TRUE ]
IR, connections 5 Bit-mapped indexes TRUE o
6 Connection multiplexing TRUE 1]
7 Connection pooling TRUE A
8 Database gueuing TRUE a
9 Incremental backup and recavery TRUE a
10 Instead-of triggers TRUE a
11 Parallel backup and recovery TRUE a
12 Parallel execution TRUE ]
13 Parallel load TRUE ]
14 Point=in=time tablespace recovery TRLUE A
15 Fine-grained access control TRUE n
16 Proxy authenticationfautharization TRUE A
17 Chanoe Data Caoture TRUE A 2

e  Click the green plus sign in the DBA view to add a new connection.

4
DBEA [=]

+ @ T

E Connections

e  Select the connection you created earlier that connects to the ADB service using the ADMIN
user.

Select Connection

Select the connection you wish to use from the list, or
create a new connection.

Connection: a ATPLab_TP . + i

Help | oK Cancel

e  You should see the connection added to the DBA view.

7-124
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DEA [=]

+ @ =

Connections
-3 ATPLab_TP

e Expand the connection by clicking on the plus sign. This will open up all the DBA views of the
database.

DEA =]

+ @ 5

Connections

=) ATPLab_TP
EFEB Database Configuration
[ﬂm Database Status
Eﬂ @ Data Pump
@[ Performance
() RMAN Backup/Recovery
- Resource Manager
%[5 SQL Translator Framework
E} Scheduler
E_l@ Security
El [ﬁ Storage
#-G Tuning

2) View the Initialization Parameters

e Expand Database Configuration and click on Initialization Parameters to view the
database initialization parameters and their settings.
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-gA

G
DEA =
@5
a Connections ;
= EJ ATPLab_TP
@ Database Configuration
- [ Initialization Parameters
E'El Automatic Undo Management
L-T:l@ Current Database Properties
EI@ Restore Points
@[]} Services
L-T:IE View Database Feature Usage
L-T-.}m Database Status
-3 Data Pump
L-T-HE Performance -
Erﬁa RMAN Backup/Recovery
E-Et@ Resource Manager
E}@ SQL Translator Framework |

e  ADB configures the database initialization parameters based on the compute and storage
capacity provisioned. You do not need to set any initialization parameters to start using your
ADB Service but you may modify a few parameters if there is a need (the list of modifiable
parameters is provided in the documentation).

ATRABLTP. | © mataaon rarametrs [

o, XS 8B oson. Fllleri 'l"m:tlnns... H

i} Paramater | value | Comment | Type |+ Bescription
1 DBFIPS_1l4@ {null) {null) Boolean Enable use of crypographic libraries in FIPS mc
2 07_DICTIONARY _ACCESSIBILITY (null) {null) Boolean Version 7 Dictionary Accessibility Support
3 _auto_start_pdb_services {null) {mull) Boolean Automatically start all PDE services on PDE Ope
4 _cdb_port {null) {null) Integer Port number for CDB
5 _cell_offload_vector_groupby (null) {null) Boolean enable S0L processing offlead of vector group t_,
6 _clouwd_service_type {null) {null) String cloud service type
7 _datapump_gather_stats_on_load {null) {null) Boolean Gather table statistics during Data Pump load r
& _datapump_inherit_svcname (null) {mull) Boolean Inherit and propagate service name throughout j
9 _db_full_caching {null) {null) Boolean enable full db implicit caching
10 _disg_hm_rc_enabled (null) {null) Boolean Parameter to enable/disable Diag WM Reactive CF
I 11 _disable_cell_optimized_backups {null) {mull) Boolean disable cell optimized backups

12 _edition_enable_oracle_users {null) {null) String Edition enable Oracle supplied users
13 _enable_guid_endpoint_service (null) {null) Boolean Enable service functionality for GUID service
14 _enable_parallel_dml {null) {null) Boolean enables or disables parallel dml
15 _kd_rows_chk {null) {null) Boolean enable or disable row block check
16 _link_ts_name {null) {null) String Mame of linked tablespace
17 _no_catalag {null) {null) String options whose schemas should not be created
18 _optimizer_gather_stats_on_load_all (null) {null) Boolean enable/disable online statistics gathering for
19 _optimizer_gather_stats_on_Lload_hist (null) {null) Boolean enable/disable online histogram gathering for 1
20 _parallel_cluster_cache_palicy {null) {null) String policy wsed for parallel execution on cluster(f
21 _pdb_inherit_cfd {mull) (null) Boolean Automatically enable CREATE_FILE_DEST clause ir
22 _pdb_ldp_cascade {null) {null) Integer pluggable database lockdown profile cascade par
23 _pdb_ lockdown_dd1_clauses (null) {null) Integer pluggable database lockdown clauses for stateme
24 _pdb max_awdit_size {null) {mull) Big integer Default value for MAX_AUDIT_SIZE property inm ne
25 _pdb_max_diag_size {null) {null) Big integer Default value for MAX_DIAG_SIZE property in new -

i ] b

ORACLE

© 2019 Oracle Corporation



3) View ADB Services

Click on Services. Observe the five services (in case of ATP) configured and discussed in the

Oracle Autonomous Database ﬁ

earlier labs (the sixth one is the default service of the database).

|} mETwrme,_piaas
BREUWSWKGOZVIZH_ATPLABUSERSS_Righ.ats. oraclecls

- [ ADMsREowCs 2 CRUMENNEATVIIN_ATPLARISFERS Lo atp, nracler Loud. con BEEUWRVEGETY T2H_ATPLABUSER®S _Low. atp. orsc Let L
: g wl 3 CEAEROOVIDH AT AR ERDS seddus. atp. oeeiled Lol  co8  BREMWIVKOOIVIIH_ATPLABUSERDS Sédius. 41p.ofedli
& ATPLaD HICH 4 LEUMEWRGOTVIIH ATPIABGERRS tp.atp.ofaclecloud. cos BEEWR GOV I2IH_ATPLABLSERSS _tp. atp.aracleclon
] ATPLaE_LOW S CRNENROOTVIOH ATPIARUSEERS tourgent  atp.oraclecioud, com BREMWELGIVIZH_ATPLAMBERSS tpurgent, abp, orac’
& EIJH-JF 6 ichuwrykparyidh atnlabeserds BlcBsrakparvidh_astplabuterds

& ATRLAY

= Database fchema Service Conasczany

Wl
13 Ireviakpanan Parameters
& [ Aumomass Ungs Maragemen
- O Curnest Dutabare Properme -
1 u

beBuwrdgorailh_arplabereils
BERLAWRVECIVIH ATPLARSIEDS high acp oo
B BLWRVECOIVIIH ATRLABUSIEGS low anp.orach
B BLWRVECOIVIIH ATRLABUSIEGS madivm sspo
B BLWRVECOIVIIH_ ATRLABUSIEGT ip anp ol =
BEELAWRVEGOIVIZH_ATRLABUSIRDS tpurgent atpa
& [l View Database Featere Usage
# L Databare Sanen
# I muta Pump

i . o O ] 1

4) View DB Features In-Use

e Click on Database Features Usage you can see the features currently in use. As with other
views, columns can be sorted, so for example you can sort the CURRENTLY_USED column by
TRUE to see all the features being used.

Canfbinng [Be viw Cuntabase Feabare Us age
3 "f“% Usdsge High Wabes blaiki -
|E oracte Connsetion. . -
o (3 AThaNgATRUAL | hag DETECTED, USACES |§ ToTAL saum
:d APSREIWCE I Streass [user) TRUE 1
: AELEHgEDEL 2 Instance Caging TRUE 1
I ATPLab HICH 1t T 1
-l ATPLaS LOW 4 Adaptive Plans TRUE L
W g ATRLaE TP S Besult Cache TRUE 1 I
W :::::w - G SecureFiles |user) TRUE 1
]
B cvacie st Canmections ; ::::::ﬂ“ te x :
s Datibase Seherma Shivice Conseting
P Unified Audit TRE 1
. 10 Aytomatic Storsge Mansgessnt TRUE 1
11 Deferred Segment Creatios TRUE 1
;c: = 12 Partitiening {systesd TRUE 1
RECliond o
5 § i e = :
& | Database Confquration
o e 15 DEMS_STATS Encresental Mabntensnce TRUE 1
W dubarmile Unds Massgement 16 Transparent Data Encryption TRUE 1
o O Currest Dutabave Propeite, IF fervices TRUE 1
i g Mestore Peirts 18 Hybrid Colusnar Compression TRIE 1
i) Sarvicas, 19 Job Scheduler TRUE 1
A El 20 Resciarc Minager THIIE 1
& L Data Pussp 21 In-FMemory Aggregat ion TRUE 1
w0 L) Perber mancn - 12 Flex ASH TRUE 1
L) AN Bt Rt vy 0 ACFS TRUE 1
w L risurce Masdger 14 pytomatic Maintenmnce - Optimiper Statistics Gathering TRUE 1 ’
n @ L Trarilaeer Framewoil - I all
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5) View Instance Charts

e Expand the Database Status tree and double click on Instance Viewer.

=)~/ @ Database Status
: I:T:la Instance Viewer
- @Y Status

e Give it a few seconds to generate the charts. This displays a lot of information about the
instance, usage and configuration as well as the TOP SQL running on the instance.

Sammane | & meenceves Ll

1R/ Rg Pav@
~
e3mipod CLIENTS
12,2010 RAC K3 P52 Ba R —— —
PRILARY PO (BLWRYR OIS _ATPLA, - " o i Avege Responds Tims: 00
Utptieres: 01 chards] 1 8 bspwin(ad
V5 wlE Gl im0 o CPLWC 4
PROCESSES
SESSIONS
Counts Execution Rate Parse Rale
Mumbs of Dogalcen o
; Pumbe o Shaned Senn 1
= Fruribei o DisJeciatin] Saveds 2 ; ;
q [
i Purmibee of Poralind Sasresrs 708 = .é
Mo of luny Parsiel Sacsn "w
L 4
B Eeind § bacive B e Mot of Job Seren o NONAT WORCAT  WORAT 108N S INOSEN IBOBIE WONLE 1800
WAITS TOP 50L | MEMORY/ISTORAGE
i SO A CPUSecs. 4 unk Fnady Dirtiar Gy
1 maimct STAT 1 vl ou STAT 8 STAT TT0vmion 5n STAT TT9 STAT ThOveie sa GTAT 7 DEENNNNNN ¥11x 0 b
7 BELEGT a* Fldm | SELECT a7, SCvean) Romwe FROW [BELECT 0° FROM (e iy e I 875 2 an
1 st STAT Givalm an STAT & STAT Tvais sa STAT 7 STAT Rvakes sn STAT 8 5TAT BN 730 [ ]
? 4 el counk™) e wetl_opient_ oo 5. werll_opistel_ope_leiks | whes ol 5 L6p ts| ardas . I S8 @ FL
] 3 SELECT s R0 STATEMENT OUNLING RIESULT CADME (5O TR  SDGMIMNT . 13 [y 1
E # BELECT Fe mad_STATEMENT GUEUSMG RESULT_CACHE (VSORTRUE)  AFFRITY £ Bl 284 L 188
-:_ 7 et o WIS SEFVICE STAT jdoed. per pob oon died wnag o, MBDANOS MRSTDE, BV | F3-11 Fi] 1.0
. 8 BEOIN © CEXMFLUSH DU, 0N T dievs_slet vl gather_iiin_rels by evas; EWD: B 148 ' s
¥ raet o w0l TeerETeler FE pa pdl con ched wae € NEnos mamber, paTETEeT 118x L] T
5 MERGQE Fe OPT_PARAN pasiel spiphs_ obey losns' Taiss’ * V10 DFTETAT USER PRE. | 184 E 1.7
11 SELECT /= NO_STATEMENT CURLNG RESULT CACHE (SYSOOSFALSE) Y JORLAST . | 13n q ]
7 e gy _hoo_sres 040, par_pl, 00 _ol. an i, il _rumie, o me. | 138 3 (Y
! o ! 1] msimci bl Mo, Dlockd, rwmency o gl whee  fpef = 3 ard blanciinpare | SXEEITIN ol ] T
[ USSR
44 BELECT s hO_STATEMEST CLUELINO RESULT CACME (SYVSORLISFALSE) ¥ K8 MEXT ¥ [ o
NE CE A TIO o
>
e  You can select any SQL from TOP SQL, right click and select Details.
TOP SQLJ} MEMORY/STORAGE
- S0L & CPU S8cs. » Disk Reads Buffar Ga
STAT 1.value a8 STAT 1 STAT Trdvalie as STAT T
2 SELECT d.* FROM { SELECT) CD‘D'!.I' LECT d.* FROM {selact sqi_lex.,. N 435 2 41
3 solect STAT_6.value as STA Detail AT _Bovalus as STAT 8 STAT .. I 36ds a i
elalls...
4 maloct cownt(”) from wid_opls! whisre cUid = Lop_id(+) and .0.. Il 563 0 2.9K
5 SELECT + No_sTATEMEN] S8VE AS Report.. Keop orpue)vsecment . | 33s 4.7 8
L
6 salect counli™) as PROC_COUNT from vipa_shave s 22 L 1]
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*  You may be prompted to acknowledge that you have Oracle Tuning Pack license. Click Yes

to continue.
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The use of this feature requires that the Oracle Tuning Pack be licensed. By clicking Yes, you
agree that the database connection name ATPLab_TP you use this feature on is/are properly

licensed. (If this is not true, click No.)

To manage the license configuration of this or any other Oracle connection, please use the
Licensing Configuration preference, located in the Preferences option of the Tools menu.

Help

Yes

Mo

e The SQL Details tab will be opened. You may examine the SQL specifics such as the SQL Text
and Explain Plan output further.

ab TP

2> | @refeshio

| (@ sQL Details

SELECT

stat_l.value

stat_779.value
stat_780.value
stat_781.value
stat_782.value
stat_783.value
stat_784.value
stat_785.value
stat_786.value
stat_787.value

stat_788.value

FROM

(
SELECT

CROBLLORELRG

stat_1,
stat_779,
stat_780,
stat_781,
stat_782,
stat_783,
stat_784,
stat_785,
stat_786,
stat_787,
stat_788

MIN(value) AS value

FROM

Explain Plan  8ind Variables | Sql Tuning Advice | Sql Elapsed Time History
a Refresh: 0 =

{* Query Plan 1} Rows |} Rowsource Time(s) |
1 SELECT STATEMENT Cost = 3 9 iz
2 NESTED LOOPS 1 e
3 NESTED LOOPS 1 )
4 NESTED LOOPS 1 e
5 NESTED LOOPS 1 )
6 NESTED LOOPS 1 e
7 NESTED LOOPS 1 )
8 NESTED LOOPS 1 e
9 NESTED LOOPS 1 0
0 MECTEN 1 NADE 1 P

6) Browse the AWR Reports

e One of the most familiar tools for the DBAs is the AWR Report. Expand the Performance ->
AWR menu, select AWR Report Viewer and select the snapshot range to explore the AWR
Report.

© 2019 Oracle Corporation
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| Note: Click Yes when prompted to acknowledge Oracle Diagnostic Pack license.

+a s PIBRE
WARNING: Since the DB Time is less than one second, there was mini d activity in the hot pariod, §

L

WORKLOAD REPOSITORY PDB report (PDB snapshots)

“ URIQUe Sasne _-_““

8PO04 WTIRNTE BPOD4 122099

BPO04 1 97-Oct.t8 020

mm

4075538738 EFVIUYTSRIKTIE_ATPXWEEK 07-0ct-1203 90

Lo xB8 é4-bt

v (3 QU Transhetor Framework Bepn Seap 233 120011307 1450 3 20
- £5d Sneg 24 12001808 0437 3 20
- Qs.m x
¥ (G Srorage Lacses %78 (mes)

Turwg 00 Tew 0 09 (mna)

Report Summary

7) Browse Database Backups

e« The RMAN Backup/Recovery section contains information about scheduled backups,
backup sets, RMAN Settings and schedules. Customers and DBAs are often interested about
backups on ADB and those can be explored in more detail in this section.

L@ RMAN Backup/Recovery
@ Backup Jobs

El [ Backup Sets

&]@ Image Copies

E}@ RMAN Settings

E}@ Scheduled RMAN Actions

e In the screenshot below the backup sets for this instance are displayed (your instance may
not display any backups since it was just created).
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8) Resource Manager and Plans

e The Resource Manager section contains information about different consumer groups and
plans that are defined by ADB, and the current plan in effect. Explore the entries here, most of
them will have contextual activities if you select and right click on them.

EIE Resource Manager
: i@ Consumer Group Mappings
E Consumer Groups
@ Plans
@ Settings
% Statistics

e Under Plans -> OLTP_PLAN you will find the current plan being used, which you can verify
by double clicking on Settings. This will display which plan is being used.
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+ WS '“'MIML_

ﬁ Conmections ':5- Active Resource Flan
=l ATPLab_TP 1|ouTP_PLAN
# | Daabase Configuratien
g Daabase Stanss
# i Data Pump
& [ Performance
|} RMAN Backup/Recovery
= i Resource Manager
+ E Consumer Croup Mappings

I+ |_i Canswmer Groups
=g Pans
[ Bl DEFAULT_MABTENANCE_FLAM
- I DEFAULT_PLAN
& i DS5_PLAN
£ ETL_CRITICAL_PLAN
= MIKED WORELOAD_FLAN
= EDLTPJI.AN‘
g
B ow
B TPURCENT
E HieH
Bl Wb
i
? I_ﬂ SLatistics
®_# S4L Tramskabor Framework
® | Scheduler
& [l Security
& L3 Sanrage
& [, Tuning

.1-

e Under OLTP_PLAN (applicable for ATP) if you select and right click on HIGH (or any of the
plans), and select Edit Directives, the specifics of the plan will be displayed.

i &3 OLTP_PLAN
B LOW

@ Settings Remove Directives...

e  You will see the directives for the _HIGH plan.
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Properties SQL

Consumer Group |HIGH
Shares |4
Max Degree of Parallelism |S
Switch Group |

Max Mumber of Active Sessions |—1

(=

Queue Timeout (sec) |— 1
Max Undo Space (KB) |—

Max Est Execution Time (sec) |-1
Max Idle Time (sec) -1
Max Blocking Idle Time (sec)  |-1
Execution Time Limit (Sec) |- 1
1/ Limit (MB) -1
I/O Request Limit (Requests) |—1

Apply Cancel

A

e The last entry under Resource Manager is Statistics. This view provides graphical views into
system usage by plan user. Double click on Statistics and explore the different screens.

DR Ch aTPiab TP G nsiance Viewer [0 50U Detalh g Snsnes =
L L ] O Comgurmed 10 Bequests Issued per Second | Megabyies of 110 Bssued e Second |Waers for CPU | resaed Sessiors | Banaway Querses. |idie
—

l! Comsain o+ &
= [ aTPLab T
G L Cunabase Cosfigeratios 35 0400
G| g Cunabase Status
il Cuna Parmg
il Performance

38400

G|} RN Backup/Recivery
= | Resoisoe Manager

2 o Comumer Group Migpags

= g Cosdurmer Groups 4% 200

=g sy

= i Senings

= L Statistics 10,500 oW
G- SOL Transtanor Frameswork W OTHER_CROUFS
- Schadulbes :;‘;'J"-'“
-] Securiny I § HEGH
& [ Soorage 15,500 i | W TPURCENT

* m Tuaing
10,800 | 1 | |
5,800 | o | |
o . 11 L | | 1
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9) Security and Storage

e The Security section is useful to DBAs as they can explore all the Profiles, Roles defined in the
system, Users, and privileges such as system and role privileges granted to the user.

EI@ Security

(G, Audit Settings
®- &3 Profiles

e The Storage section can be used to display all the storage characteristics of the ADB database.
Most of these characteristics cannot be changed, as the autonomous database automatically
manages and optimizes storage for the service. However, the configurations can be examined.
For example, any data in a database will be stored in the DATA Tablespace. Below is a
screenshot of the parameters of the DATA Tablespace (expand Storage -> Tablespaces and
then double click on DATA).

DRA ATPLab TP T instanceViewsr (1] SOK Dewails [ DaTA -
el Details. Datafiles | Free Space | Objects |Usage Chart | S0L -
& 3 RMAN Bachap, Recovery A E = Actons.. -
B j R_!!-er.!"amw Hame | Walue
® ._-I Consumer Group Mapgings 1 TABLESPALE_MAME DATA
Iy ____-ﬂ Consumer Groups 2 BLOCK_SIZE aias
: ngt:'l:_“ 1 3 INITIAL_EXTENT 65536
(i@ Sunistcs 4 MEXT_EXTENT {null)
# ) SOL Translatos Framework 5 MIN_EXTENTS 1
& ([ scheduter & MAX_EXTENTS 2147483545
=zl Security 7 MAX_SIZE 2147483645
B Audn Sestings § PCT_INCREASE (nult)
' 'g e 9 MIN_EXTLEN E5536
35 P tisers 10 STATUS ONLINE
£ 15 storage | 11 conTENTS PERWMENT
3 [0 Archive Logs 12 LOGGING LOGGING
4 '5:] Comrol Files 13 FORCE_LOGGING MO
: 'ué :;:“L;’n s 14 EXTENT_MAMAGEMENT LOCAL
el 15 ALLOCATEON_TYPE SYSTEN
[E [ Tabiespaces | 45 PLUGGED_TH Ho
17 SEGHENT_SPALE_MANAGEMENT AUTD
[%] Ders_DATA 1& DEF_TAD_COMPRESSION DISABLED
[ SAMPLESCHEMA 19 RETENTION WOT APFLY
% :L‘:ﬁ 20 BIGFILE YES
& Toe 21 PREDICATE_EVALUATION STORAGE
[ unoo_s 22 ENCRYPTED YES
[ uMDOTESL 21 COMPRESS_FOR {null)
3|}l Temporary Tablespace Groups 24 DEF_INMEMORY DISABLED
- Tuning ¥l = 1

e  This concludes the lab. SQL Developer is a very comprehensive powerful tool and you should
continue to explore the benefits it has to offer.
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Lab 7-2:Use Swingbench to Generate Workload
and Monitor Performance

Swingbench is an easy to use performance benchmarking tool for the Oracle database. It comes
with its own set of benchmark schemas, data generators, workload generators, along with the
capability to create your own workloads or customize the out-of-the-box workloads. You can
explore more on Swingbench on http://www.dominicgiles.com/index.html.

Note: The lab VM has the Swingbench load generator software pre-installed and configured to run
the Simple Order Entry (SOE) benchmark. The database for the SOE benchmark was loaded into
your autonomous database instance in one of the earlier labs, using Oracle Data Pump.

Objectives

e Use Swingbench to generate a workload and observe workload performance with scaling.
Required Artifacts

e Ensure you have provisioned an Oracle Autonomous Transaction Processing service.

e  Ensure that Swingbench is installed, or you have access to a lab VM.

e  Ensure that Migrating to ADB Using Data Pump lab is completed and Data Pump was used
to import the soe_export.dmp file.

Lab Steps

STEP 1: Validate Swingbench Schema Objects

e Let's first validate the Swingbench setup in the lab VM. Open a Terminal session and start a
sqlplus session.

| $ sqlplus ADMIN/<Admin Password>Q@<ATP Service>

e Upon a successful connection, issue following SQLs to grant the missing privilege and to
recompile the ORDERENTRY package.

SQL> GRANT EXECUTE ON DBMS LOCK TO SOE;
SQL> ALTER PACKAGE SOE.ORDERENTRY COMPILE;
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oracle@localhost:~/swingbench/bin - o X

File Edit View Search Terminal Help
[oracle@localhost bin]$ sqlplus ADMIN,:.-":Zm- -« @ATPLabMaq Low

SQL*Plus: Release 18.0.0.0.0 - Production on Tue Dec 18 20:44:51 2018
Version 18.3.0.0.0

Copyright (c) 1982, 2018, Oracle. All rights reserved.
Last Successful login time: Mon Dec 17 2018 22:27:28 -66:00

Connected to:
Oracle Database 18c Enterprise Edition Release 12.2.0.1.0 - 64bit Production

SQL> GRANT EXECUTE ON DBMS LOCK TO SOE;
Grant succeeded.

5QL> ALTER PACKAGE SOE.ORDERENTRY COMPILE;

ackage altered. I

saL> i

Note: The above step is needed because Data Pump import did not carry over EXECUTE ON
DBMS_LOCK privilege after creating the SOE thereby making the ORDERENTRY package invalid.

e  Exit from the sqlplus session.
| SQL> EXIT;

e Change directory to ~/swingbench/bin.
| $ cd ~/swingbench/bin

e  You can verify the Swingbench schema setup by running the following sbutil command.
Ensure that you specify the full path to your wallet zip file, input the ATP service name and
the SOE user's password:

| $ ./sbutil -soe -cf <Wallet Zip File> -cs <ATP Service> -u SOE -p Welcome 1234 -val

e  Your results should be similar to the screenshot below:
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File Edit View Search Terminal Help

[oracle@localhost bin]$ ./sbutil -soe -cf ~/wallets/Wallet ATPLabMagq.zip -cs ATPLa
bMag High -u SOE -p Welcome 1234 -val

he Order Entry Schema appears to be valid.

Object Type | Valid| Invalid| Missing|
Table | 10| 0| ]
Index | 26| 8| |
Sequence | 5| a| |
View | 2| a| 9|
Code | 1| a| 1|

[oracle@localhost bin]$ [

e To see the number of rows in each table run the following command:
| $ ./sbutil -soe -cf KWallet Zip File> -cs KATP Service> -u SOE -p Welcome 1234 -tables

e  Your results should be similar to the screenshot below:

File Edt Vew Search Terminal Help

[oracle@localhost binl$ ./sbutil -soe -cf -/wallets/Wallet ATPLabMag.zip -cs ATPLabMag High -u S0E -p Welcome 1234 -tab
les

Order Entry Schemas Tables

|Table Mame | Rows | Blocks| Size| Compressed?| Partitioned?|
|ORDER_ITEMS | 1,283,887 18,.214| BE . BME | Disabled| M|
| ORDERS | 428,938| 5.768| A6 . OME | Disabled]| Mk |
| ADDRESSES | 458 888 | 4,937 15 0ME | Disabled| M |
|CUSTOHERS | Job, 008 | 4,832| 38, BME | Disabled| M|
|CARD DETAILS | 458, 0aa | 2,879 23.0ME| Disabled| M |
| LOGON | T14, 896 2,315] 10 aMHE| Disabled| M |
| INVENTORIES | a94, 904 | 2,369 19, 0M8| Disabled| Mo |
|PRODUCT DESCRIPTIONS | 1,008 37| IZOKE| Disabled]| Ny |
|PRODUCT IHNFORMATION | 1,808 1a| 2SEKE| Disabled] M |
|WAREHOUSES | 1,888 B GAKE| Disabled| M|
|ORDERENTRY HETADATA | 4| 4| GaKE | Disabled]| Ny |
Total Space 2064, THE

[oracleglocalhost binls ]

STEP 2: Run the Swingbench SOE Workload

You are now ready to run the Swingbench workload. Workloads are simulated by users submitting
transactions to the database.

e  Firstly, scale down the CPUs of your service to 1. We will scale them up later.

CPU CORE COUNT ETORAGE (TB)
| 1 [ 1 =
Thas nusmibese of CPL cones (0 snabie, Avalabls comres ane subjact Thia @masnt of $IorBgs 10 Allacats

0 your TEnancy" s Servica limia.

Update
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e  Execute the charbench utility to generate a workload. Here are some commonly used
parameters for charbench:

- -c¢s: Your <ATP_TPURGENT_Service> name (Use the TPURGENT service)

- -min and -max : The time to sleep between each DML operation in a transaction (intra
sleep). A Transaction is made up of many DML operations.

-  -intermin and -intermax : The time to sleep between each transaction.
- -uc: 16 (the number of users that will be ramped-up)

- -di:SQWQWA (indicates that transactions SQ,WQ,WA are disabled, as these are
reporting queries).

Note: charbench will place a high load on the database, so don’t run for long periods of time. You
can stop running charbench at any time with CTRL-C.

./charbench -c ~/swingbench/configs/SOE _Server Side V2.xml \
-cf <Wallet Zip File> \
-cs <ATP_TPURGENT Service> \
-u soe \
-p Welcome 1234 \
-intermin 0 \
-intermax 0 \
-min 0 \
-max 0 \
-uc 16 \
-di SQ,WQ,WA

e  Once your workload gets stabilized, the output may look similar to the screenshot below
(your results will vary). The columns indicate the wall clock time, the number of users
connected, the transactions per minute (TPM), and the transactions per second (TPS). There
are many other parameters that can be included to show more information.

File Edit View Search Terminal Help

[oracle@localhost bin]$ ./charbench -¢ ~/swingbench/configs/S0E Server Side W2.xml -cf
~/wallets/Wallet ATPLabB85.zip -cs ATPLab85 tpurgent -u soe -p Welcome 1234 -intermin
@ -intermax @ -min @ -max @ -uc 16 -di 50Q,W0,WA

Author : Dominic Giles

Version : 2.6.0.1090

Results will be written to results.xml.
Hit Return to Terminate Run...

Time Users TPM TPS

ﬁ:lg:Bﬁ PM 16 689 13

e  The above output was taken with 1 CPUs and connected to TPURGENT service. The TPS
obtained was ~10-15 and TPM ~650-700.

Note: Remember that using the _TPURGENT service for the workload ensures the highest
performance for OLTP.
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STEP 3: Scale Up the CPUs and Monitor Performance

¢ Once the workload has stabilized and you get a consistent TPM, scale up the CPUs to 4.

Scale Up/Down help  Cance
CPUY CORE COUNT STORAGE (TH)

1 [e
The rumber of CPL cores 10 snable. Available cones are subject The amount of siorags 1o allocabe.

1o your tenancy’s service limits.

e  Monitor the TPS column to see variation in the transactions per minute from the previous run
with 1 CPUs. Notice the improvement from ~10-15 TPS to ~50-70 TPS for the same
workload when the CPUs were scaled from 1 to 4.

File Edit View 5Search Terminal Help

[oracle@localhost bin]% ./charbench -¢ ~/swingbench/configs/SOE Server Side v2.xml -cf
~/wallets/Wallet ATPLab&5.zip -cs ATPLabe5 tpurgent -u sce -p Welcome 1234 -intermin
8 -intermax 8 -min @ -max @ -uc 16 -di SQ,W0,WA

Author Dominic Giles

Version : 2.6.0.1090

Results will be written to results.xml.
Hit Return to Terminate Run...

Time Users TPM TPS

@:27:11 PM 16 2788 70

e IMPORTANT: Before you move on, stop the charbench utility by pressing Enter in the
Terminal window.

*  You have successfully completed this lab.
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Lab 7-3:Backup and Recovery

Oracle Autonomous Database (ADB) is configured to perform automatic backups of your database
and retain them for 60 days. The schedule for these built-in backups is to run a full backup every
week and incremental backups every day.

You can restore and recover your database to any point-in-time in the 60-day retention period, or
to a manually saved backup, in case you have initiated that separately.

Manual Backups

You can perform on-demand manual backups as well, provided you setup a seprate OCI Object
Storage bucket to store the manual backups. This is ideal when you want to take a backup before
some major application change, or for additional data retention requirements due to regulations
which is beyond the 60 days provided by the ADB service.

Recovery

You can initiate recovery for your ADB using the cloud console. ADB automatically restores and
recovers your database to the point-in-time you specify. The recovery process internally decides
which backup to use to provide you the fastest recovery, either the automatic backups or the
manual backups.

Objectives

e  Perform a manual backup of the autonomous database

e  Perform a point-in-time recovery of the autonomous database

Required Artifacts

e Please ensure you have provisioned an Oracle Autonomous Transaction Processing or an
Autonomous Data Warehouse instance.

e Oracle SQL Developer installed, or access to a lab VM with Oracle SQL Developer.

e Database Credential object created from the lab Loading Data from Object Storage.

IMPORTANT: It is preferred that you complete the REST API lab and use the instance created
using REST APIs for backup and recovery. This will avoid disruption in your lab work when your
main lab instance becomes unavailable.

Lab Steps

STEP 1: Prerequisite Steps for Manual Backups

Manual backups require that you perform a one-time setup for creating an object store bucket in
which the backups will be stored, along with the appropriate credentials to access the bucket.
These steps are typically done once but will need to be repeated once the URL, the credentials, or
OCI bucket changes.
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Follow these steps to perform the one-time setup tasks for the manual backups.

1) Create an Object Store Bucket to Store Manual Backups

e Create a bucket to hold the backups. Login to the Oracle Cloud Infrastructure Console and
select Object Storage->0bject Storage from the top left menu.

ORACLE Cloud

Compute

Block Storage

Object Storage Object Storage

VIOUS TRANSACTION PROCESSING
File Storage Data Transfer b database

Networking

Bare Metal, VM, and Exadata
OBJECT STORAGE

Autonomous Data Warehouse Store data

Autonomous Transaction Processing

e Select a Compartment from the drop-down on the left. Choose the compartment assigned to
you by your instructor.

T PN ] T
Uoect slorage

Object Storage

Data Transfer

COMPARTMENT
PTS-US

oraclepartnersas (root)/PTS-US

i

Daon't see what you're loaking for? (7}

e C(lick on Create Bucket to create the object storage bucket.
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Buckets in PTS-US Compartment

e In the Create Bucket dialog box, enter the following:

- Bucket Name: The format of the bucket name is backup_<databasename>, where
<databasename> is your database name in lowercase. For example, if you provision an
ADB instance named ATPLabUser03, the bucket name should be
backup_atplabuser03.

- Storage Tier: Choose Standard as manual backups are only supported with buckets
created in the standard storage tier.

- Encrypt Using Key Management: Unchecked

Note: It is important that you follow the above naming convention and stick with the above
settings as not all options are allowed for a bucket to be used for manual backups.

. Click on Create Bucket.

Create Bucket help  cance

Specify the storage tier for this bucket. Storage tier for a bucket can only be specified during creation.

BUCKET NAME

backup_atplabuserd3

STORAGE TIER
* STANDARD

ARCHIVE

TAGS

Tagging &= a metadata system that allows you to organize and track resources within your tenancy. Tags are composed of keys and values
that can be attached to resources.

Learn more about tagging

TAG NAMESPACE TAG KEY VALUE

Mone (apply a free-form tag) -

+ Additional Tag

EMCAYPT USING KEY MANAGEMENT

Create Buckst

e  Verify the bucket got successfully created.
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backup_atplabuserQ3

2) Construct the Bucket URL

Construct the URL that points to the location of the bucket. The URL is structured as follows (the
values for you to specify are in bold):

‘ https://swiftobjectstorage.<region_name>.oraclecloud.com/vl/<tenant_name> ‘

e <region_name> : The region you have created your Object Storage bucket. Typically, this
would be us-phoenix-1, us-ashburn-1, etc.

. <tenant_name> : The OCI tenancy name

In the below example of the URL when the region name is us-phoenix-1 and the tenancy name is
oraclepartnersas (IMPORTANT: Your URL would be different, so please modify accordingly):

‘ https://swiftobjectstorage.us-phoenix-1.oraclecloud.com/vl/oraclepartnersas ‘

3) Set the DEFAULT_BUCKET Property
e Open SQL Developer and connect to your ADB as the ADMIN user.

e  Run the following SQL to set the database default_bucket property to point to the URL
constructed above, using the following ALTER DATABASE command (but using your own
URL):

ALTER DATABASE PROPERTY SET

default bucket='https://swiftobjectstorage.<region name>.oraclecloud.com/vl1l/
<tenant_ name>';

. Here is a screenshot of a successful execution of the command:

Warks hesg Query Builder

ALTER DATABASE PROPERTY
SET default_bucket="https:/ swiftobjectstorage. us-phoenis-1.arac laclowd. comfvlforac lepartnersas” §

-
aﬁrlp:umpul = [ Query Besult =
o B 5 B maskcompletnd in 0.288 seconds

Database altered.

e  Verify the default_bucket was altered using the following SQL statement:

SELECT PROPERTY VALUE from database properties WHERE
PROPERTY NAME='DEFAULT BUCKET';
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[Ew.hmnga ]Amuu@armsusmm '
PER-BA BRQR &Bedn

Worksheet Query Builder

SELECT PROPERTY_VALUE from database_properties WHERE PROPERTY_MAME='DEFAULT_BUCKET';

=|Script Output % [ Query Result %
f 5 m ﬁ 50L | All Rows Ferched: 1 in 0.041 seconds

{} PROPERTY_VALUE
1 https://swiftobjectstorage.us-phoenix-1.oraclecloud. com/v1l/oraclepartnersas

4) Set the DEFAULT_CREDENTIAL Database Property

In the lab titled Loading Data from Object Storage, you should have created a database

credential object named WORKSHOP_CREDENTIAL. The backup process requires a database
credential to access the object storage and it does that by relying on a database property that you

set; named DEFAULT_CREDENTIAL.

e Setthe default_credential database property to the credential just created.

| ALTER DATABASE PROPERTY SET default credential = 'ADMIN.WORKSHOP_ CREDENTIAL';

B welcome Page 5 A0MN@ATPLab03a TP | (] ToolD1.16.2019.21 36 41J0g

FED-BO BQ& B¢ a4 0085seconds I ADMINEATPLaEDIA_TP =

o

Workshest Query Builder

ALTER DATABASE FROFERTY SET DEFAULT CFEDENTIAL = " ADMIN. WORKSHOF CHREDENTLIAL® ;

-

[ Guery Result = | 5] Script Output
“ i" B H EI Task completed in 0,085 seconds

Patabase altered.

STEP 2: Perform a Manual Backup

Each manual backup creates a full backup on your Oracle Cloud Infrastructure Object Storage
bucket and the backup can only be used by the ADB instance when you initiate a point-in-time-

recovery.

e From Oracle Autonomous Transaction Processing or Oracle Autonomous Data
Warehouse page, select your ADB instance.

e On the details page, under Backups, click Create Manual Backup.

7-144
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Mipipnpmedis Duisheas » Lonomaus Duisbads Deceds

ATPLAB
DB Cennsetien || [ Service Cosdols || Doale Up/Dowh | S06p | ACIE =

T

Wherkias Ty TrEnssotion Protessng
Dipliry Wirea: ATPLAR
Cuitabase Harms: ATPLAE

Crauted: Fri, 17 Jan 2009 221874 QWT

Compartmant: oracieparirmna (roalPT5-US
BCib: . IeSpre Show Copy

CFU Cora Count= 4 Lieensa Typa: Bring Your Owhn Lobrds
Searage (TH): 1 Litecycia S2atec Anallatin

Rasoucas BEGHUPS

Bachum oo mulomalicelly Cedted dally.

Mame Stats Tyoe Started

Eaded =

Fab 18, 2009 THELAS PR UTE Astve eramental, initlnted by Auts Backop Tum, 10 Ko 3070 171804 GuT Tise, 10 Fab 2078 TR I348 GUT
Fab 10, 3058 TRITES PU UTE Active incramantal, iritlaied by futo Nackep Bizn, 10 Feb 3018 171798 GMT Wian, 18 Fab 20U 173008 GMT
Fab 17, 205 12501 PR UTE Astive incremantal, irdtlaied by Ao Rackep Sun, 17 Feis TR 179807 GUT Sun, 17 Fab 3010 172501 GMT

e In the Create Manual Backup dialog enter a name in the Name field and click Create.

Create Manual Backup hein cancel

Befare you can create manual backups, you must have an Object Storage bucket and your database must be configured to connect to it.
This is a one-time operation. See the documentation for instructions on how to set this up.

NAME
Full Backup for Lab

*  Notice that the status of Backup in Progress:

I I
BACHKUP IN FROGRESS...

e And the state of the backups will display as Creating in the Backups section:
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Backups

Buias0s 4 SACTIOEY Crate] dady

Hame HHetw Tyom Blarted Erded *

T ——— e Ful S5, 18 Dt 018 193833 T

a1 Borrin) Panga 1

Note: While backing up a database, the database is fully functional; however, during the backup
lifecycle management operations are not allowed. For example, stopping the database is not
allowed during the backup.

e The backup will take a few minutes to complete and the status of your service will change
back to Available:

AVAILABLE

e And the state of the backups will display as Active in the Backups section:

Backups
Pltaii A 50 S ST SRy TR A
Hame Stwle Tyee Etaried Erded =
Full Bacip for Lab r Bon 18 Dec 2018 193873 T B, B8 e 3018 10-40-14 GMAT
Snoing | Bemis)  © Paga |

STEP 3: Restore the ADB Database to a Point-in-time

You can initiate recovery for your Autonomous Transaction Processing database using a push
button approach from the cloud console.

1) Generate Transactions
Let's first generate some transactions to validate the restore process.

e Open a SQL Developer worksheet connected to any service that you may have defined earlier
(TP, HIGH, etc.).

e  Copy and paste the following SQL script to the worksheet. This script will record some
transactions. This is to test the restore process and ensure that we have recovered to the
correct point-in-time.
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Note: The test script creates a table named test_restore. [t then inserts one row and commits.
After waiting for 3 minutes, it inserts a second row and commits.

drop table test restore purge;
create table test restore (cl number , c2 timestamp);

insert into test restore values (1, systimestamp);
commit;

-- Wait for 3 minutes
exec dbms_ lock.sleep (180);

insert into test restore values (2, systimestamp);
commit;

select cl, to_char(c2,'YYYY-MM-DD HH24:MI:SS') time2 from test restore;

e  Run the script by selecting all statements and clicking Run Script button or pressing F5. The
script will take about 3 minutes to run as it is designed to wait for 180 seconds between the
two insert statements.

| Note: Ignore any DROP errors reported.

& ATPLab_ TP =
FEW-BR 2R B¢ a % 15216900635 seconds i ATPLAL_TR -

‘Worksheet Cuery Builder
drop table test_restore purge;
create table test_restore { ¢l number , c? timestamp);

insert into test_restore valwes { 1, systimestampl;
commit;
Wait f

exec dbms_lock.sleep {188);

insert into test_restore values | 2, systimestamp);
commit;
select cl, to_char({c?, "¥WYY-HM-DD HH24:MI:55') time2 from test_restore;

F
a Seript Output ¥

, 4‘ B .'-_']. H Task completed in 182.169 seconds

PL/SOL procedurs successfully completed.

1 row inserted.

Commit complete.

€1 TIME2

1 2018-12-84 15:57:08
2 I01B-12-04 16:00:09

e Please note the timestamps on the two rows inserted as you will use this info in the restore
step. From the above SQL Developer output, the first row was inserted at 2018-12-04
15:57:08 and the second row at 2018-12-04 16:00:09.
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2) Restore Database

e Now you are ready to restore your ADB database. From the Autonomous Transaction
Processing Database Details page, click Actions -> Retore.

Actions -

Restore

Admin Password

Apply Tag(s)

Terminate

e Inthe Restore dialog, select SPECIFY TIMESTAMP and enter the timestamp such that it is in
between the insert of first row and that of the second row. In the above example, the time to
choose will be between 2018-12-04 15:57:08 and 2018-12-04 16:00:09 so we will choose
2018-12-04 15:58:00. Click Done.

ENTER TIMESTAMP

2018-12-04 16:27:35 GMT

DECEMBER 2018

T wim] sl
:

TIME (HH.AMM.S5 GMT)

152 || 58% |10 2

Done

e  Verify the timestamp one more time and click Restore.
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Restore help cancel

Restore the Autonomous Transaction Processing database to a point in time or restore from a specified
backup.

D SPECIFY TIMESTAMP SELECT BACKUP
Specify the timestamp to use for the paint-in-time restons.

ENTER TIMESTAMP

2018-12-04 15:58:00 GMT

e Therestore process will be started. Notice the service status changes to RESTORE IN
PROGRESS.

ATP

RESTORE IN PROGRESS.

e The restore process takes about 10 minutes in the lab. In real world, the restore time depends
on the size of the database and how far back in time you need to go and the amount of redo

that needs to be applied.

e  After the restore operation is completed, the database will be opened in READ ONLY mode.
This is useful to verify that the point-in-time recovery is successful. The READ ONLY mode is
indicated by the AVAILABLE NEEDS ATTENTION status:

AVAILABLE NEEDS ATTENTION

7-149
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| Note: When you restore your database all backups after the restore timestamp are invalidated.
3) Test the Restore
e Test the restore process before opening the database in READ WRITE mode.

e In the previous SQL Developer session, run the following query to check the rows in the
test_restore table.

| select cl, to_char(c2,'YYYY-MM-DD HH24:MI:SS') time2 from test restore;

e  When you run the above query, you would see the connection Reconnect message. Click OK
to proceed.

Reconnect x

™ Your database connection has been reset. Any
1_/ pending transactions or session state has been lost

oK

*  You should only see one row returned from the SQL, which is the row with the 2018-12-04
15:57:08 timestamp in the lab example.

e ATPLIb_TP d
PEiw-B0 B0 Rodaw g ATPLab_TR -

2, "YYYY-HM-DD HH24:MI:55') time? from test restore; B

.

L] Seript Dutput ® @ Query R =

A 5 (g sOL | AN Rows Fetched: 1 in 0,042 secands
faalf mmez |

1 12018-12-84 15:57:08
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4) Restart the Database Service

e Once the restore is successful, Stop and Start the service to open the database in READ
WRITE mode.

ATPLabUser05

DB Connection [> Service Console Scale Up/Down Stop Actions -

ATPLabUser05

Start Actions -

e Once the restart of the service is complete the service status will change to AVAILABLE.

e  You have successfully completed the objectives of this lab.
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