Speed Your DevOps Quest

Pipeline by Including

Database Development

Toad® DevOps Toolkit removes the database development speed bump from your Oracle DevOps
process by enabling automated PL/SQL testing and static code reviews during application deployment.

By John Pocknell, senior product manager, Quest Software
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ABSTRACT

To succeed today, organizations need to be able to respond

quickly to emerging market demands. That means being flexible,

collaborating across departments and making use of the latest
technologies. Accordingly, many companies are implement-
ing innovative DevOps processes to automate key aspects of
the application development lifecycle and deliver new releases
faster and with fewer defects. Unfortunately, database devel-
opment is often excluded from these initiatives because the
time-consuming code testing and reviews it requires would put
a huge speed bump in the DevOps process.

This tech brief offers a solution to this conundrum: Quest®
Toad® DevOps Toolkit. This Windows-based application
enables you to bring Oracle database development into your
DevOps pipeline, making for even better and more reliable
application deployment.

INTRODUCTION

Organizations today are under tremendous pressure to build,
test and release new software and updates as fast as they
can, while ensuring their code is completely bug-free. DevOps
processes — agile methodologies based on continuous
integration (Cl) and continuous deployment (CD) — can help
keep things rolling along while ensuring quality.

DevOps, a mashup of “development” and “operations,” is best
understood as a business initiative: to improve communication
and collaboration among stakeholders in order to increase the
speed and quality of software deployment. To achieve these
goals, DevOps requires cultural change, automated processes
and investment in the right technologies

From a software engineering perspective, this involves
automation and strict monitoring throughout the entire devel-
opment lifecycle, from integration, testing and release to



With Toad DevOps
Toolkit, you can
execute key database
development functions

within your DevOps
workflow — without
compromising
quality, performance
or reliability.
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Figure 1. DevOps applies automation and strict monitoring throughout the development
lifecycle to enable shorter development cycles and higher quality releases.

deployment and infrastructure manage-
ment. The result is shorter development
cycles, higher-quality updates and
more dependable releases that better
align with current business strategies
(see Figure 1).

Beyond helping organizations meet the
increasing market demand for “faster,
better, more,” DevOps fosters a culture of
collaboration between teams — the soft-
ware developers and the IT infrastructure
folks — that historically functioned in
siloes. It’s been a win all around; orga-
nizations achieve increased trust, faster
software releases, better problem-solv-
ing and more business agility.

But there is one elephant in the room:
How can the database side of things be
integrated into this sleek, streamlined
development process? Because many
critical business applications are backed
up by large databases, excluding that
piece of the puzzle is like renovating a
kitchen but shutting off the water supply.

If you're a DevOps veteran, you are
probably laughing right now. Data-
base development has not traditionally
been included in the DevOps process
because of both its complexity and the
sensitive nature of all that data living

in the databases. Many organizations
simply don’t want to move too quickly
when critical business data could be
put at risk. Also, database development
requires a tremendous amount of very
time-consuming unit testing and code

analysis. When organizations have tried
to include database development, it’s
been a huge bottleneck in their other-
wise agile DevOps workflow.

TOAD DEVOPS TOOLKIT
Enter Quest Toad DevOps Toolkit. This

easy-to-implement soiution addresses
the challenges of bringing Oracle data-
base operations into the DevOps
infrastructure by making it possible

to execute key database develop-
ment functions within your DevOps
workflow — without compromising
quality, performance or reliability.

This unique Windows-based appli-
cation exposes key Toad for Oracle
functionality as programmable

objects. As a result, DevOps auto-
mation tools, such as Jenkins and
Bamboo, can include database-related
steps as part of continuous integra-
tion processes via PowerShell or Visual
Basic scripts — speeding project delivery
while ensuring code quality (see Figure
2). And if Jenkins is your build server,
its plug-in eliminates the need to use
scripts directly.

Specifically, Toad DevOps Toolkit makes
it possible to integrate the following
database development tasks into the
DevOps framework:

PL/SQL code unit testing — To ensure
functional correctness and ensure
applications do not break in production
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Figure 2. Bring database development into your DevOps pipeline with
Toad DevOps Toolkit.
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And it's incredibly flexible: Toad console, where all operations are orches-

DevOps Toolkit can be installed on any trated (see Figure 3). that device can
connect to the build
automation server.
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Figure 3. A static code review report generated by a Toad DevOps Toolkit Code
Analysis call, being viewed in a Jenkins build console.
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Toad DevOps Toolkit
exposes key Toad for
Oracle functionality as

programmable objects
SO you can automate
processes and apply
them consistently.

KEY FEATURES
Faster DevOps pipeline

Increasing the velocity of the DevOps
pipeline creates greater business agil-
ity in meeting rapidly changing market
demands; however, this agility can be
achieved only if database teams and
application teams are aligned and share
the same processes and systems. With
Toad DevOps Toolkit, you can synchro-
nize database and application changes
within your DevOps processes to more
easily meet deadlines across the deploy-
ment lifecycle.

Better code quality

A successful DevOps program must
reduce code defects in production.
Achieving this goal requires a proac-

tive approach to quality, which can be
accomplished only by using repeatable,
objective standards. Toad DevOps Toolkit
exposes key Toad for Oracle function-
ality as programmable objects so you
can automate processes and apply them
consistently. Built-in pass/fail notifications
indicate whether a code build is of suffi-

cient quality to be deployed to production.

PL/SQL unit testing

It has always been important for devel-
opers to test their code for correct
function under use cases that the code
is expected to encounter when it’s
called by the application. This unit test-
ing becomes critically important in the
context of an automated DevOps pipe-
line, where things are moving much
faster. If database developers are
brought into the DevOps process, the
requirement for careful unit testing
applies equally to their code.

But most database developers aren’t
going to suddenly start creating unit
tests, especially for Oracle PL/SQL code,
which can be technically challenging,
labor-intensive and time-consuming.
Unless unit testing is built in to the
process and automated, it will be
neglected, and eventually a piece of
untested code will cause an applica-
tion to break.

Fortunately, Toad for Oracle Devel-
oper Edition includes a dedicated PL/
SQL testing solution — Code Tester for
Oracle — that makes creating unit tests

really simple, and you can even create
unit tests by executing your code in the
Toad Editor. And Toad DevOps Tool-

kit enables you to work with all the test
suites, unit tests and test cases in your
Code Tester for Oracle repository. You
can run these tests as part of your contin-
uous integration builds, provided a
Code Tester repository is installed on
the system where Toad DevOps Tool-
kit is being used. You simply pass in the
tests or test suites to be run and a list

of objects to be tested; those tests are
executed for the associated objects; and
the results are passed back to you.

Here’s how to integrate unit testing into
your build automation process using
Toad DevOps Toolkit:

1. Your team members create or
make changes to their PL/SQL
code using Toad for Oracle.

2. In Toad for Oracle or Code Tester for
Oracle, they write their unit tests for
those objects, and then check both the
PL/SQL code and the associated tests
into their version control system (VCS).

3. Your automated build process (such as
Jenkins or Bamboo) checks for revised
code in the VCS at configured intervals,
and upon finding it, checks the code
and unit tests out to a staging folder.

4. Within the build automation process, you
prepare a script (using PowerShell or
Visual Basic) that invokes Toad DevOps
Toolkit, runs the tests, and outputs the
results within the build automation
console, indicating test pass or failure.

5. If you're using Jenkins, download
and configure the Toad DevOps Toolkit
plug-in and simply enter the field

values you need.

As in application regression testing, test
failures need to be reported within the
build process with a feedback loop to
development, so they can address the
issues before the build is deployed.

Static code quality reviews

Static code reviews are typically subjec-
tive, frequently lack depth and are often
incomplete. Including these reviews as
an effective part of an automated build
process requires a rules-based approach
that can be applied consistently across
different code. Toad Code Analysis is

an automated code review and analysis
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Run unit tests with Toad DevOps Toolkit
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Figure 4. Calling PL/SQL unit tests to execute in Toad DevOps Toolkit using the Jenkins

plug-in.

tool that enables individual developers,
team leads and managers to ensure that
the quality, performance, maintainabil-
ity and reliability of their code meets and
exceeds their best practice standards.

Toad DevOps Toolkit enables you to
perform static code reviews based
on predefined Toad Code Analy-

sis rules. Pass/fail status notifications
based on predefined thresholds will
indicate whether the code is ready
to move forward in the application
development cycle.

Here’s how to integrate Code Analysis
into your build automation process using
Toad DevOps Toolkit:

1. Ateam member (typically the development
manager or team lead) uses Toad for
Oracle to define the required code quality
standards using a rule set (a collection of
standard rules based on the knowledge
of industry PL/SQL experts) within Code
Analysis. This custom rule set file is then
checked into the VCS. If you want to use
one of the prebuilt rule sets that come with
Toad DevOps Toolkit, you can skip this step.

2. To perform a code review as part of an
automated build process in Jenkins, use
the Jenkins plug-in to call Toad DevOps
Toolkit as illustrated in Figure 4.

3. Code Analysis performs an analysis on
all of your changed code based on the
rule set you specify in the script.
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Figure 5. A static code review report generated by a Toad DevOps Toolkit Code
Analysis call, viewed in a Bamboo build console.

Toad DevOps Toolkit
enables you to
perform static code

reviews based on
predefined Toad
Code Analysis rules.
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Toad DevOps

Toolkit can compare
tablespaces, roles, users
and schemas between

two databases and
create a synchronization
script that updates

the target database

to match the source.

Difference Summary
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Source: TC_OBJECTS@TDT_DEV
Target: TC_OBJECTS@TDT_TEST

Package 0
Package Body 0
Table 0
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Figure 6. Toad DevOps Toolkit can compare schema objects between two databases,
produce a difference summary report like this one, and create a script to sync the objects.

4. Based upon a predefined quality threshold,
a pass/fail notification will be sent to the
build automation console. If the code

passes, a report is also generated (in HTML,

XML or JSON format) and presented within

the build automation console (see Figure 5).

Exactly how do the Toad Code Anal-
ysis rule sets work? Code Analysis
compares code against a set of best
practices rules to establish consistent
quality levels across all the code in a
project. These rules are stored in rule
sets. Toad DevOps Toolkit is installed
with basic, built-in rule sets that you
can use out of the box. However, you
can adjust these rule sets to suit the
requirements of different projects. You
can also export rule sets from Toad for
Oracle — or create and export custom
rule sets — and then direct Toad DevOps
Toolkit to use them.

Database compare and sync

Your Cl system, through a prebuilt script
that invokes Toad DevOps Toolkit, can
compare database-level objects (such as
tablespaces, roles and users) between
two databases (such as dev and test) or
snapshot files. You can configure Toad
DevOps Toolkit to generate a synchro-
nization script that updates the target
database to match the reference source.
You can run the script as part of the build
or save it to a file.

Here’s how to integrate a database
compare into your build automation
process using Toad DevOps Toolkit:

1. Developers make their schema
changes and check them in to
the version control system.

2. As a part of your build automation process,
prepare a script (using PowerShell or
Visual Basic) that invokes Toad DevOps
Toolkit to compare the source database
environment with the target database
environment. The script will then generate
a synchronization script, which checks
whether any changes were made to the
target database outside of the Cl process.

3. If the comparison shows a discrepancy,
a difference report is generated and
posted to the build automation console.

4. If the comparison shows the databases
are identical, then schema changes
within the build are potentially
deployable to the target database.

This same process is repeated at each
stage of the DevOps pipeline.

Schema compare and sync

Toad DevOps Toolkit can also compare
schema objects between two databases,
produce a difference summary report (as
illustrated in Figure 6) and then create a
sync script. The script can be run as part
of a continuous deployment process or
saved to a file that can be checked in to
your version control system. Differences
can be exported in one of several univer-
sal structured formats, such as JSON or
XML, for further analysis as needed.

Data compare and sync

Toad DevOps Toolkit enables you to
compare the data in individual tables
or multiple tables and then gener-
ate a synchronization script for them.
The script can be run as part of the
CD process or saved to a file that
can be checked in to your version
control system.
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Script execution

Following a successful database, schema
and table compare between the source
database and the target database, Toad
DevOps Toolkit enables you to execute
any of the deployment scripts as part of
your CD process. This enables you to
implement changes by promoting build
artifacts into your target environment and
report success or failure status.

You can run individual scripts or specify
a directory that contains multiple scripts
to run. In addition, you can specify the
output type, error options and the loca-
tion of the script output.

Choice, ease and reliability

Toad DevOps Toolkit integrates with
most continuous integration and contin-
uous delivery tools, including Jenkins,
Bamboo and Team Foundation Server,
giving you unparalleled choice when it
comes to integrating database develop-
ment into your DevOps framework.

DevOps automation tools, such as
Jenkins and Bamboo, can now include
database-related steps as part of their
continuous integration processes via
scripts written in PowerShell or Visual
Basic combining application and data-
base deployments while ensuring code
quality and reliability.

Because Toad DevOps Toolkit runs on
Windows-based platforms, you'll have
easy deployment with minimal disrup-
tion to your existing DevOps processes.
And it doesn’t hurt that this useful tool
comes from such a trusted vendor. Toad
DevOps Toolkit builds on the Quest
team’s long track record of delivering
reliable, comprehensive and high-qual-
ity solutions, along with enterprise-level
technical support.

TOAD DEVOPS TOOLKIT IN ACTION
Case study: financial services company

A financial services company based in
northeastern United States employs
9,000 developers in the United States
and India. The business tasked the IT
department with shortening its database
release cycles from three months to just
a few weeks. The CTO’s team needed
to figure out how to meet this goal for

their Oracle development process with-
out compromising quality, performance
or scalability.

More than 1,000 developers in the orga-
nization are already using Toad for
Oracle, but they have not been doing
any PL/SQL testing or code quality
reviews. As a result, they often need to
rework aspects of their code when an
application breaks, bogging down the
development process. Many of the appli-
cation teams are already using Jenkins
with their Apache Subversion source
control system, so it’s just a matter of
bringing everything together to create a
more all-encompassing DevOps system.

The IT department is set to launch a pilot
project using Toad Developer Edition
with Toad DevOps Toolkit to streamline
database development and bring it into
the DevOps pipeline — which will help
them meet their overarching business
goal of faster release cycles.

Case study: food service
distribution company

The business strategy of a food service

distribution company based in Rosemont,

lllinois, requires the IT department to
shorten its database development cycle
from two months to just a few weeks. A
strategic DevOps engineer has been
appointed to handle transformation of
the process to DevOps.

The company already has hundreds of
developers using Toad for Oracle. Some
are doing manual PL/SQL unit testing,
but it has been limited. The company
needs to establish automated PL/SQL
testing with pass/fail and code cover-
age reporting, as well as the ability to
check source code and tests into source
control. The organization is already
using Bamboo continuous integration
with Apache Subversion and Git source
control systems.

Adding Toad DevOps Toolkit will enable
them to integrate PL/SQL unit testing
into the organization’s continuous inte-
gration process and create a DevOps
pipeline that includes both database
development and application devel-
opment to better meet the company’s
business goals.

Toad DevOps Toolkit
plays well with virtually
any continuous
integration and

continuous delivery
tool, including Jenkins,
Bamboo and Team
Foundation Server.

Quest



With Toad DevOps
Toolkit, you can meet all
your project deadlines

across application and
database deployment,
while ensuring reliable,
high-quality code.

CONCLUSION

Toad DevOps Toolkit enables you to inte-
grate database development, testing
and deployment tasks into your DevOps
workflow. Integration is silky smooth,
since Toad DevOps Toolkit plays well
with virtually any continuous integration
and continuous delivery tool, including
Jenkins, Bamboo and Team Founda-

tion Server.

You'll be assured by reliable, high-quality
Oracle database code in your Cl and CD
environments. Best of all, you’ll meet all
your project deadlines across application
and database deployment, with greater
productivity and minimal disruption to
your current DevOps processes.

To learn more about Toad DevOps Tool-
kit, please visit quest.com/products/

ABOUT THE AUTHOR

John Pocknell is a senior product
manager at Quest Software. Based

at the European headquarters in the
U.K., John is responsible for the strat-
egy and roadmap for the Toad portfolio
of products worldwide. He has been
with Quest Software since 2000, work-
ing in the database design, development
and deployment product areas, and

has run many Toad training courses

for customers. John has spent over 17
years successfully evangelizing Toad to
customers at various events around the
world, and he writes many blogs and
papers that are posted on the Toad user
community, Toad World, as well as techni-
cal papers about Toad that are published
on the Quest Software website.

John has worked in IT for more than 30
years, most of that time in Oracle appli-
cation design and development. He is

a qualified aeronautical engineer with
more than 10 years of experience in
provisioning IT consultancy services and
implementing quality assurance systems
to ISO 900!1.

Quest


http://www.quest.com/products/toad-devops-toolkit
http://www.quest.com/products/toad-devops-toolkit
https://www.toadworld.com/products/toad-devops-toolkit
https://www.toadworld.com/products/toad-devops-toolkit
http://www.toadworld.com
http://www.quest.com/products/toad-for-oracle/

ABOUT QUEST

At Quest, our purpose is to solve complex problems with simple solutions. We accomplish this with a philosophy focused on great
products, great service and an overall goal of being simple to do business with. Our vision is to deliver technology that eliminates the
need to choose between efficiency and effectiveness, which means you and your organization can spend less time on IT administra-
tion and more time on business innovation.

© 2018 Quest Software Inc. ALL RIGHTS RESERVED.

This guide contains proprietary information protected by copyright. The software described in this guide is furnished under a soft-
ware license or nondisclosure agreement. This software may be used or copied only in accordance with the terms of the applicable
agreement. No part of this guide may be reproduced or transmitted in any form or by any means, electronic or mechanical, includ-
ing photocopying and recording for any purpose other than the purchaser’s personal use without the written permission of Quest
Software Inc.

The information in this document is provided in connection with Quest Software products. No license, express or implied, by estoppel
or otherwise, to any intellectual property right is granted by this document or in connection with the sale of Quest Software prod-
ucts. EXCEPT AS SET FORTH IN THE TERMS AND CONDITIONS AS SPECIFIED IN THE LICENSE AGREEMENT FOR THIS PRODUCT,
QUEST SOFTWARE ASSUMES NO LIABILITY WHATSOEVER AND DISCLAIMS ANY EXPRESS, IMPLIED OR STATUTORY WARRANTY
RELATING TO ITS PRODUCTS INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR
A PARTICULAR PURPOSE, OR NON-INFRINGEMENT. IN NO EVENT SHALL QUEST SOFTWARE BE LIABLE FOR ANY DIRECT, INDI-
RECT, CONSEQUENTIAL, PUNITIVE, SPECIAL OR INCIDENTAL DAMAGES (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR
LOSS OF PROFITS, BUSINESS INTERRUPTION OR LOSS OF INFORMATION) ARISING OUT OF THE USE OR INABILITY TO USE

THIS DOCUMENT, EVEN IF QUEST SOFTWARE HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. Quest Software
makes no representations or warranties with respect to the accuracy or completeness of the contents of this document and reserves
the right to make changes to specifications and product descriptions at any time without notice. Quest Software does not make any
commitment to update the information contained in this document.

Patents

Quest Software is proud of our advanced technology. Patents and pending patents may apply to this product. For the most current
information about applicable patents for this product, please visit our website at www.quest.com/legal

Trademarks

Quest, Toad and the Quest logo are trademarks and registered trademarks of Quest Software Inc. For a complete list of Quest marks,
visit www.quest.com/legal/trademark-information.aspx. All other trademarks are property of their respective owners.

If you have any questions regarding your potential use of this material, contact:

Quest Software Inc.
Attn: LEGAL Dept

4 Polaris Way

Aliso Viejo, CA 92656

Refer to our website (www.quest.com) for regional and international office information.

Quest

TechBrief-ToadDevOpsToolkit-US-KS-34765


https://www.quest.com/legal/trademark-information.aspx

