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    violations and other PL/SQL code anomalies
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•	 summarizes PL/SQL on a single page (status overview)

•	 offers Command Line feature for batch analysis

•	 creates PSEUDOCODE from existing PL/SQL

•	 monitors code complexity trends during development    
    cycles to ensure maintainability

•	 imports Oracle forms and PL/SQL libraries v. 6 – 10  

•	 ideal when implementing enterprise coding standards  
    (e.g. code formatting, DB objects naming rules,...)

Analyze, Illustrate, Fix and Run It

Troubleshoot and 
Manage Your PL/SQL

Maintaining legacy applications, documenting old and 
unfamiliar code or digging into someone else‘s code?  
A diffcult and time-consuming task. Is there a solution?

Yes!  Conquest‘s ClearSQL for Oracle is the solution. 

A very powerful and advanced PL/SQL analyzer. The 
perfect enterprise code review and quality control tool.

www.conquest-us.com
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FrOm The ediTOr

Cloud Fiction and Fact
You can’t believe everything you see in the movies,  
but businesses do tell true cloud stories.

I n movies and television shows, informa-
tion technology is often scaled down 

to fit the story. That magically computed 
result, that missing electronic file, and that 
unknown password that will stop something 
bad or start something good can go from 
nonexistent to resolved in one brief scene. 
And for historical reasons, I suppose, the 
significant computing power in most screen 
fiction seems to come from a vintage main-
frame—rather than a modern supercomputer 
or engineered system. 

I haven’t seen too many references to 
cloud computing in movies or on television, 
but those that I have seen seem limited to 
the idea that a treasured file or informa-
tion the hero or villain may be looking for is 
safe from local mayhem because it is safely 
stored “in the cloud.” Fortunately, the fact 
that a movie or television show delivers a 
very narrow definition of cloud computing as 
internet-located storage isn’t likely to break 
the on-screen story or reduce the entertain-
ment value of a production. 

Cloud BusIness storIes
At the same time, the fact that enterprise 
cloud computing is much bigger than 
internet storage isn’t guaranteed to give 
cloud a bigger or more detailed defini-
tion on the big and small screens. To start, 
enterprise cloud computing is about the 
infrastructure, platform, and application 
services deployed in public, private, and 
hybrid clouds that support the business. 
That big beginning could also be part of why 
it’s easier in a movie plot to point to the 
internet and call it the cloud.

But if a movie wanted to show what enter-
prise cloud computing means for business, 

it would have to go big. A comprehensive 
look at cloud would have to include the 
aforementioned themes of infrastructure, 
platform, and application services along with 
cloud management, security, integration, 
development, social computing, mobility, 
business intelligence, big data, and more. 
And a discussion about potential cloud chal-
lenges would include siloed information, 
control and visibility, data privacy and regu-
latory compliance, proprietary architectures, 
and vendor lock-in. 

Cloud doCumentarIes
In this issue of Oracle Magazine, real organi-
zations use Oracle public and private cloud 
solutions—including Oracle Cloud, Oracle 
Database, and Oracle Enterprise Manager 
12c—to put their own customers first, inte-
grate cloud and legacy information systems, 
move their standards-based cloud solutions 
between different cloud service providers, 
deploy solutions in Oracle Cloud and private 
cloud environments, and more. See “Utility 
Computing in the Cloud” (page 24) and 
“Banking on a Private Cloud” (page 30) in 
this issue to learn more about how three 
organizations use and benefit from Oracle 
cloud solutions.  

The Oracle Cloud and Oracle private cloud 
solutions featured in this issue also rely on 
Oracle engineered systems, including Oracle 
Exadata and Oracle Exalogic. And because 
these are real-world stories, no mainframes 
of any kind were used in the successful 
deployment of and access to the Oracle 
cloud solutions. 

tom Haunert, editor in Chief
tom.haunert@oracle.com

READ more about  
Oracle Cloud
cloud.oracle.com
private cloud management
oracle.com/us/corporate/features/zero2cloud

NExt StEpS

CONNECT: bit.ly/aVgo69 bit.ly/orclmagfb twitter.com/oraclemagazine linkd.in/orclmag

Send your opinions about what you read in Oracle 
Magazine, and suggestions for possible technical 
articles, to opubedit_us@oracle.com. You can 
also follow our @oraclemagazine Twitter feed or 
join us on Facebook at bit.ly/orclmagfb.  
Letters may be edited for length and clarity and  
may be published in any medium. We consider  
any communications we receive publishable.
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FCC Mobile 
Broadband Test
This app analyzes the 
download and upload 
speed of your mobile 
data connection, so 
you can make sure 
you’re getting what 
you pay for. Free 
(iPhone, Android). 
1.usa.gov/UwJZwH 

GreenPower 
Battery Saver 
Get the most life 
from your device’s 
battery by managing 
Wi-Fi, mobile data, 
and Bluetooth 
networks based 
on time of day, 
location, signal 
level, and more. 
US$2.90 (Android). 
binary-mango.com/
greenpower

Onavo Extend
By compressing 
data, this app helps 
you get more mileage 
from your data plan—
up to five times as 
much, according 
to the app’s maker, 
Onavo. It also 
categorizes your data 
usage by app. Free 
(iPhone, Android). 
onavo.com

Useless Apps 
Remover
The name says it all: 
Get information on 
which apps you use 
most, check storage 
and data-use info 
on each app, and 
delete unwanted 
and unused apps 
with a single touch. 
US$0.99 (Android). 
bit.ly/Wqgqfr

Your Garage Door 
Can Tweet
Want to know if your furnace fails, your water 
heater breaks, or your kids left the garage door 
open while you were at work? Check out Twine, 
a Wi-Fi enabled 2.7-inch square sensor that can 
monitor almost any environmental condition 
and let you know when something’s amiss. Once 

you set up Twine on your home network, its no-programming-required Web app 
receives and acts on input by sending an e-mail, tweet, or text message. Twine 
comes with a built-in temperature sensor and accelerometer (which detects 
the device’s orientation) and has optional magnetic and moisture sensors and 
a breakout board for connecting other sensors. US$124.95 (more with optional 
sensor packages). supermechanical.com/twine
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 Source: Tata Consultancy Services Global Trend Study, tcs.com/digitalstudy

Smartphones and tablets are actually powerful computers and can perform 
better and more efficiently if you add some smart utilities. 

48%

42%

28%

21%

“ Market dominance 
leads to confidence, 
complacency, and 
inertia resulting in a 
failure to innovate. . . . 
Long-term dominance 
belongs only to those 
firms that carefully 
nourish and sustain a 
culture for unrelenting 
innovation against the 
forces that destroy it.”

  —Gerard J. Tellis, author of 
Unrelenting Innovation: How to Build 
a Culture for Market Dominance 
(Jossey-Bass, 2013)

If you’re hard on your USB key—
immersing it 200 meters underwater, 
heating it to 200°C, chilling it to –30°C, 
or crushing it with a 10-ton vehicle, for 
example—the LaCie XtremKey is for you. 
This USB 3.0 flash drive, available in 
32 GB and 64 GB models, has a rugged 
yet stylish protective case made of a zinc, 
aluminum, magnesium, and copper alloy 
called Zamac and hermetically sealed 
with a rubber O-ring. XtremKey also 
comes bundled with cloud backup and 
AES 256-bit software encryption for 
protection against more-mundane chal-
lenges. Starting at US$49.99. lacie.com

HARD-CORE 
USB STORAGE

Asia Leads, North America Lags in 
Mobile Consumer Interactions
More than 600 business leaders (most from companies with greater 
than US$500 million in annual revenue) were asked what percentage 
of their consumers used mobile devices to interact with their compa-
nies in sales, marketing, and customer service transactions in 2012.

heating it to 200°C, chilling it to –30°C, 
or crushing it with a 10-ton vehicle, for 
example—the LaCie XtremKey is for you. 

32 GB and 64 GB models, has a rugged 
yet stylish protective case made of a zinc, 
aluminum, magnesium, and copper alloy 

comes bundled with cloud backup and 

protection against more-mundane chal-
lacie.com

HARD-CORE 
USB STORAGE

BAD HIRE? 
YOU’RE NOT ALONE

69 percent of employers say their 
company was adversely affected by a bad 
hire in 2012. Nearly 2,500 US hiring man-
agers and HR pros were surveyed online. 
Source: CareerBuilder and Harris Interactive, 
cb.com/WiVw22
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Technology Events
Conferences and sessions to help you stay 
on the cutting edge

HIMSS 13 Annual Conference  
and Exhibition
March 3–7, New Orleans, Louisiana
fhimssconference.com
More than 35,000 inventors, innovators, edu-
cators, and policy shapers in the healthcare 
IT industry are expected at HIMSS 13. The 
conference includes more than 300 education 
sessions on tracks such as clinical and business 
intelligence, meaningful use, health information 
exchange, and mobile health. More than 1,000 
exhibitors will show their solutions, and former 
US president Bill Clinton will keynote. 

Hotsos Symposium
March 3–7, Irving, Texas
fhotsos.com/sym13.html
Meet with and learn from the world’s top Oracle 
performance analysts, who share techniques, 
experimental results, and field-tested scripts for 
real-world tasks. Known for its large speaker-to-
audience ratio, the Hotsos symposium balances 
conceptual discussions with practical problem-
solving techniques. 

QCon
March 4–8, London, England
fqconlondon.com
QCon features vendor-neutral learning and net-
working opportunities for developers, team leads, 

architects, and project managers working with 
Java, mobility, and other technologies. 

Quest Asia Fortune—Mumbai
March 7–9, Mumbai, India
fbit.ly/VhtJ1B
Quest Asia Fortune—Mumbai is India’s largest 
gathering of users of Oracle’s JD Edwards, 
PeopleSoft, and Oracle Hyperion applications and 
is dedicated to user-delivered content and the 
sharing of ideas, experiences, and best practices. 

FullCircle 2013
March 13–14, Redwood Shores, California
fbit.ly/VsAD6v
FullCircle, the Oracle Work and Asset 
Management users group conference, is a grass-
roots user community event offering collabora-
tion and access to expert resources. The keynote 
speaker, Doc Palmer, author of the Maintenance 
Planning and Scheduling Handbook (McGraw-
Hill Professional, 2012), will discuss increasing 
your workforce without hiring.

Oracle Retail Week Awards 2013
March 14, London, England
fretailweekawards.com
The Oracle Retail Week Awards celebrates the 
best of British retailing. Connected with Retail 
Week Live (retailweeklive.com), the awards 

Oracle CloudWorld
March 13, Sydney, Australia; April 2, Mumbai, 
India; April 4, Singapore; April 9, Tokyo, Japan 
Additional dates planned for Mexico, Germany, 
England, and the United States 
Oracle CEO Larry Ellison, President Mark Hurd, Executive 
Vice President of Product Development Thomas Kurian, 
Executive Vice President of Applications Development 
Steve Miranda, and other experts share information 
about using Oracle Cloud and its integrated social com-
ponent for sales and marketing, customer service and 
support, finance and operations, and human resources, 
along with case studies, hands-on demos, and more. 
oracle.com/cloudworld

ORACLE USER GROUpS

Chartered Institute for IT, BCS 
Berkshire Branch Committee Meeting
March 5, Reading, England
bit.ly/YII3qL

Warsaw Java User Group Meetings
March 5 and April 2, Warsaw, Poland
warszawa.jug.pl

UKOUG public Sector Applications  
SIG Meeting
March 7, London, England
ukoug.org

OUG Ireland 2013
March 12, Dublin, Ireland
ukoug.org

Kansas City Java User Group Meetings
March 13 and April 10, Leawood, Kansas
kcjava.org

Utah Oracle Users Group Training Days
March 13–14, Sandy, Utah
utoug.org

St. Louis Java Users Group Meetings
March 14 and April 11, St. Louis, Missouri
bit.ly/11tBQyw

UKOUG Solaris SIG Meetings
March 20 and April 17, London, England
ukoug.org

Swiss Oracle User Group Meeting
March 21, Baden, Switzerland
soug.ch

Stuttgart Java User Group Test Days 
March 21–22, Stuttgart, Germany
bit.ly/YspVST

Queensland JVM Group Brisbane  
Lunch Meetups
March 25 and April 29, Brisbane, Queensland, 
Australia
meetup.com/qldjvm

Oracle User Group Finland  
Spring Cruise
April 15–17, Helsinki, Finland, to Stockholm, 
Sweden
ougf.fi

Oracle User Group Norway  
Spring Cruise
April 17–20, Oslo, Norway, to Kiel, Germany
ougn.no/vrseminar-2013

UKOUG Availability Infrastructure and 
Management SIG
April 23, Solihull, England
ukoug.org

UKOUG Oracle Spatial SIG Meeting
April 25, Reading, England
ukoug.org
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ceremony brings together 1,700 retail industry 
leaders for networking and recognition.

Alliance 2013
March 17–20, Indianapolis, Indiana
falliance-conference.com
With more than 3,000 attendees, Alliance is 
the world’s largest meeting of higher educa-
tion, public sector, and federal users of Oracle 
Applications. Experts present more than 450 
user-driven sessions about successful imple-
mentations of Oracle Applications.

NZOUG Annual Conference
March 18–19, Wellington, New Zealand
fnzoug.org
This conference offers sessions and hands-on 
labs covering security, availability, performance, 
cloud consolidation, Oracle customer relation-
ship management, enterprise resource planning 
applications, and more. 

Gartner Business Intelligence and 
Analytics Summit
March 18–20, Grapevine, Texas
fgtnr.it/lfkjzD
This summit delivers insights, frameworks, and 
best practices for maximizing the business 
impact of information management and busi-
ness analytics programs. Topics include business 
intelligence platforms, analytics, visualization, 
social media, cloud, big data, data integration 
and quality, and data warehousing.

GSA and ACT-IAC Acquisition 
Excellence 2013
March 21, Washington DC
fbit.ly/WEZhzQ

The General Services Administration (GSA), 
the American Council for Technology (ACT), 
and the Industry Advisory Council (IAC) bring 
together more than 600 government IT 
workers involved in the acquisition process  
for a day of training and education. The 2013 
Chief Acquisition Officer Council Awards will  
be presented. 

Devoxx 
March 26–27, London, England
March 27–29, Paris, France
fdevoxx.com
With multiple in-depth technical presenta-
tions, quick lunchtime sessions, birds-of-a-
feather gatherings, and more, Devoxx brings 
together thousands of members of the 
European Java community. 

OBUG Benelux Connect 2013
March 26, Antwerp, Belgium
fobug.be
Designed for business users of Oracle 
Applications and technology, this annual confer-
ence for users in the Netherlands, Belgium, and 
Luxembourg is dedicated to knowledge-sharing 
and real-world solutions. 

COLLABORATE 13
April 7–11, Denver, Colorado
fcollaborate13.ioug.org
More than 5,000 participants from around the 
world gather to renew connections and share 
ideas and information about Oracle technologies. 
More than 1,000 education sessions cover data-
base, middleware, engineered systems, applica-
tions, enterprise performance management, and 
business intelligence. 

Defense Intelligence Worldwide
April 8–10, Baltimore, Maryland
fbit.ly/VGFUoV
Defense Intelligence Worldwide expands on the 
event formerly known as the DoDIIS Worldwide 
Conference to include the Defense Intelligence 
Agency’s mission and partnerships across the 
intelligence community. The theme for this inau-
gural conference is “Beyond DoDIIS—Mission 
Readiness 2020.” 

CIIECC 2013
April 24–26, San Luis Potosi, Mexico
fciiecc.org
The 2013 Iberoamerican Conference on 
Electronics Engineering and Computer Science—
known as CIIECC—brings together academics 
and working technologists to exchange recent 
findings in electronic engineering and computer 
science. Multiple keynotes, technical sessions, 
and tutorials are scheduled. 

CHI 2013
April 27–May 2, Paris, France
fchi2013.acm.org
This year’s Association for Computing Machinery 
Conference on Human Factors in Computing 
Systems—CHI 2013—is the premier interna-
tional gathering covering human-computer 
interaction. The conference draws from science, 
engineering, and design, with contributions from 
numerous research and industry venues in more 
than 60 countries. 

GITEC Summit: Embracing Risk to 
Deliver Business Value
April 28–30, Baltimore, Maryland 
fgitec.org/summit-2013
The 2013 Government Information Technology 
Executive Council (GITEC) Summit is where 
more than 300 public sector CIOs and CTOs 
share ideas, challenges, and solutions in the 
areas of IT development, implementation, 
management, and use. 

Oracle Events
oracle.com/events
Locate User Groups
oracle.com/technetwork/community/user-groups
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More than 5,000 participants from around the world gather April 7 to 11 in Denver, Colorado, at  
COLLABORATE 13 to exchange ideas and information about Oracle technologies.
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What’s New at Oracle
The latest videos, podcasts, blogs, and more

WEBCASTS
“Introducing Oracle Exadata X3”
fbit.ly/SKauxc
Learn from Oracle experts how Oracle Exadata 
X3 supports cloud-based database service 
deployments, stores multiple databases in 
memory, and reduces power and cooling costs 
by 30 percent.  

“ SPARC SuperCluster: Extreme 
Consolidation and Secure  
Self-Service Cloud”
fbit.ly/Qs9em4
Discover how Oracle’s SPARC SuperCluster 
engineered system enables application 
consolidation and the rapid deployment 
of secure cloud services for database and 
application infrastructure. 

“ Launch Event: Oracle Solaris 11—
Innovations for Your Data Center”
fbit.ly/Vg1g1Z
Choose from executive keynotes and technical 
sessions to learn more about the new features of 
Oracle Solaris 11.1 and Oracle Solaris Cluster. 

“Drive Innovation from Big Data”
fbit.ly/T7G4WI
Oracle data warehousing experts discuss the 
defining characteristics of big data, big data use 
cases and examples, and the new skills and soft-
ware required for dealing with big data. 

“ Increase Performance and Agility with 
Oracle’s New Data Center Fabric Solutions”
fbit.ly/WTm7bO
Hear how you can reduce infrastructure com-
plexity by 70 percent and cut costs by 50 percent 
with Oracle Virtual Networking (formerly Xsigo).
 
“ Performance Tuning Essentials for 

Enterprise Applications”
fbit.ly/S8T27B
Learn from Oracle Optimized Solutions experts 
how to profile key characteristics of enterprise 
applications and how to architect your hardware 

system infrastructure to address throughput and 
end-user response time requirements. 

Oracle’s Technology Webcast Center
fbit.ly/TO9LKE
Watch more than 200 Webcasts about Oracle 
technologies including engineered systems, 
service-oriented architecture, business process 
management, cloud, business analytics, operating 
systems, and virtualization. 

Oracle Data Integration Webcast Center
fbit.ly/TrlG2B
Check here for upcoming and on-demand 
Webcasts about the Oracle Data Integration 
product family’s real-time and bulk data move-
ment, bidirectional replication capabilities, data 
services, and data quality functionality. 

VIDEOS
Oracle Solaris 20th Anniversary
fbit.ly/Y9jgx1
Discover how in its first 20 years, Oracle Solaris 
has achieved firsts, set standards, rewritten the 
rulebook for operating systems, and delivered the 
first enterprise cloud OS. 

High-Performance I/O Virtualization for All 
Workloads on Oracle Exalogic
fbit.ly/U7bEm6
Get information from technical experts about how 
Oracle Exalogic combines superfast InfiniBand 
networking and Oracle VM virtualization to deliver 
faster performance. 

Jumpstart Cloud Infrastructure
fbit.ly/TZJglF
Learn how to accelerate your cloud infrastructure 
today with Oracle Optimized Solution for Enterprise 
Cloud Infrastructure—a complete architecture 
made up of documented best practices that offer 
up to 50 percent lower total cost of ownership.

Interview with Wim Coekaerts
fbit.ly/Ux5uAa
Wim Coekaerts, senior vice president of Linux 

and virtualization at Oracle, appeared on the 
Oracle OpenWorld Live program during Oracle 
OpenWorld 2012. Hear him discuss the latest in 
server and desktop virtualization.

Faster Migration for Less Cost with Oracle 
Migration Factory
fbit.ly/Vkbe2r
Find out how Oracle Consulting confronts migra-
tion challenges such as cost, risk, and time to 
market to help customers grow and transform 
their businesses.

PODCASTS
Oracle Author Podcasts
fbit.ly/WgYGEi
Tune in to interviews with leading Oracle tech-
nology authors for information and opinions 
from the trenches about Oracle Applications, 
Oracle Fusion Middleware, Oracle Database, 
and more.  

“ Oracle’s AutoVue Improves Visibility of 
Product Information Within Agile Product 
Lifecycle Management Applications”
fbit.ly/Qqg5gZ
Hear how Oracle’s AutoVue for Agile solutions 
deliver secure document and computer-aided 
design visualization and collaboration on engi-
neering and product information within Oracle’s 
Agile product lifecycle management applications.

“ Unify Sales and Fulfillment Across Multiple 
Channels in Retail”
fbit.ly/RPmYpd
Discover how Oracle Fusion Distributed Order 
Orchestration integrates point of sale, mobile, and 
Web stores with fulfillment systems, providing 
global inventory visibility.

RESOURCE CENTERS
25 Years of SPARC Innovation
fbit.ly/YDulUm
Read about SPARC’s history of continuous, 
record-breaking performance. Watch videos 
featuring Oracle President Mark Hurd, Oracle 
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Executive Vice President of Systems John Fowler, 
and Sun cofounder Scott McNealy. Learn about 
benchmarks, the optimized data center, on-chip 
encryption, Oracle Solaris, virtualization, and the 
SPARC roadmap. 

Database Platforms: Build or Buy? 
fbit.ly/QsidoF
Read the research study and view the infographic 
that report how you can save more than 2,000 
hours using the pre-engineered Oracle Database 
Appliance versus Microsoft SQL Server. 

Oracle Solaris 11.1 
fbit.ly/YtAT9I
Access data sheets, e-books, white papers, 
demos, podcasts, and downloads to learn how 
Oracle Solaris 11.1 delivers mission-critical 
cloud infrastructure with built-in virtualization; 
simplified software lifecycle management; 
cloud-scale data management; and advanced 
protection for public, private, and hybrid  
cloud environments. 

Oracle Sun Blade Systems 
fbit.ly/Ttt3qu
This resource kit contains an analyst report, 
demos, podcasts, customer references, and more 
to show you how to reduce costs, speed deploy-
ments, and simplify management and service 
support using Oracle Sun Blade Systems.

E-BOOKS
Total Cloud Control
fbit.ly/Xu74Xf
Read how to overcome some of the biggest 
challenges facing IT departments, including 
consolidation, restricted budgets, and skep-
tical bosses. Discover why Oracle Enterprise 
Manager 12c is the only comprehensive tool for 
planning, deploying, and managing the cloud.

Oracle’s Sun Servers: The Backbone of the 
Next-Generation Optimized Data Center
fbit.ly/TtqaG9 
Read this e-book to find out how to gain per-
formance levels other systems cannot match, 
lower your total cost of ownership, scale 
systems seamlessly, and boost productivity 
with Oracle’s Sun Servers.

Staying Ahead of the Data Explosion
fbit.ly/S3VK0v
Data storage challenges are getting much  
more complex. Get insight into how you  
can speed storage performance, increase  
efficiency, ensure data protection, and  
simplify storage management. 

Easily Unlock the Value of Big Data
fbit.ly/SasDpL
Gain instant access to straightforward approaches 
for acquiring, organizing, and analyzing data; 
architectures and tools needed to integrate new 
data with your existing investments; survey data 
revealing how leading companies are using big 
data; and expert resources such as white papers, 
analyst videos, and demos.

Solving Challenges in Manufacturing  
and Distribution
fbit.ly/UDOQej
Learn how to use Oracle’s JD Edwards 
EnterpriseOne to innovate quickly and profit-
ably, maximize efficiency in complex supply 
chains, and scale effortlessly with a uniquely 
flexible architecture.

BLOGS
Oracle Cloud Solutions Blog
fblogs.oracle.com/cloud
Discover the latest on Oracle’s full line of  
cloud solutions. 

WHITE PAPERS
“ Oracle Exalogic: Consolidating High-

Performance Workloads”
fbit.ly/UuchL1
Read how Oracle’s use of virtualized InfiniBand 
I/O interconnects using single-root I/O virtual-
ization technology simultaneously allows high 
performance and workload consolidation.

“ MySQL High Availability: DRBD—
Configuration and Deployment Guide”
fbit.ly/RrNE1F
This guide for architects, developers, and data-
base administrators examines distributed repli-
cation block device (DRBD). Learn how to qualify 
ideal use cases for DRBD; receive a step-by-step 
guide to installing, configuring, provisioning, and 
testing the complete stack; and discover best 
practices for achieving high availability. 

“ Oracle VM 3: Integrating Oracle VM  
into a Disaster Recovery Solution  
Using SAN”
fbit.ly/SvJB3r
Get a best-practice view into disaster recovery 
with Oracle VM and storage area networks. 

“We’re constantly receiving accolades on our ease of deploy-
ment, the quickness with which real and measurable ROI 
is attained, the fantastic TCO profile that [Oracle] Exadata 
delivers, and the simple fact that it works exactly as we’ve 
advertised that it will.”
—Levi Norman, Oracle Senior Principle Product Director, in “Introducing Oracle Exadata X3”  
(bit.ly/SKauxc)

OVERHEARD

Oracle Blog Center
oracle.com/blogs
Oracle Consulting
oracle.com/consulting
Oracle Events and Webcasts
oracle.com/events

Oracle Newsletters
oracle.com/newsletters
Oracle Podcast Center
oracle.com/podcasts
Oracle University
oracle.com/education
Oracle on Facebook
facebook.com/oracle
Oracle on Google+
bit.ly/LdGiM0
Oracle on LinkedIn
linkedin.com/company/oracle
Oracle on Twitter
twitter.com/oracle
Oracle Support
oracle.com/support
My Oracle Support
myoraclesupport.com
My Oracle Support Communities 
communities.oracle.com
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TUTORIALS/DEMOS
Oracle NoSQL Database 11g 
Release 2 New Features
Learn about the new features in Oracle 
NoSQL Database Release 2, including 
integration and monitoring capabilities, new 
APIs, and scalability and manageability 
updates.
�bit.ly/S9ASGo

Deploying an Application to a Java 
Cloud Service
This tutorial covers preparing an application 
for deployment and deploying it to an Oracle 
Java Cloud Service, checking a sample Java 
Web application with the whitelist tool, 
editing one of the application’s deployment 
descriptors to ensure that the Web applica-
tion uses the previously provisioned Oracle 
Database Cloud Service, and deploying the 
application to an Oracle Java Cloud Service 
by using the Oracle Java Cloud Service 
Control Console feature.
�bit.ly/100JYsr

Oracle Real User Experience Insight: 
Basic Navigation, Data Structures, 
and Workflows
This self-study course takes a deep dive 
into the features and functionality of Oracle 
Real User Experience Insight, including the 
dashboard, data browser, reports, KPIs, 
user flows, session diagnostics, click-out 
functionality to external diagnostics, and 
integration with a business target applica-
tion. This is Part 2 in a three-part series 
that includes Oracle Real User Experience 
Insight: Oracle’s Approach to User 
Experience (Part 1). 
�bit.ly/VDsQlQ

NetBeans IDE 7.3 Beta Screencasts
Learn about the new features in NetBeans 
IDE 7.3. It allows developers to create 
and debug rich Web and mobile applica-
tions using the latest HTML5, JavaScript, 
and CSS standards. Developers can 
expect state-of-the-art support for CSS, 
a revamped JavaScript editor, a new 
JavaScript debugger, and more. 
�bit.ly/cmKI0d

Exadata Smart Flash Log 
Self-Study Module
This self-study module describes the 
purpose of Oracle’s Exadata Smart Flash 
Logging feature, shows how to configure it, 
and outlines the associated metrics.
�bit.ly/UOwmMP

Oracle NoSQL Database 11g Release 2 Increases Performance
Oracle has released Oracle NoSQL Database 
11g Release 2, a highly scalable, low-latency, 
key-value database for real-time big data 
workloads. A key component of the Oracle Big 
Data platform, Oracle NoSQL Database 11g
Release 2 enables organizations to easily 
manage high-velocity transactional data 
generated by Web-based applications, social 
media, sensors, smart meters, and communi-
cations services. 

“Oracle continues to drive innovation with 

its unmatched technology portfolio, encom-
passing all aspects of data management. 
Oracle NoSQL Database 11g Release 2 
provides developers with that ‘last mile’ infra-
structure to enable crucial real-time interac-
tion between an organization’s applications 
and its customers,” says Vaishnavi Sashikanth, 
vice president of advanced analytics at Oracle. 
“It provides a key mechanism for enterprises 
to maximize the value of big data.”

bit.ly/vVNX1V

New Oracle Exalogic Elastic Cloud Oracle VM Templates for 
Oracle Applications
Adding to the Oracle VM Templates already 
available for dozens of Oracle products, 
Oracle has introduced new Oracle Exalogic 
Elastic Cloud Oracle VM Templates for 
Oracle Applications—the first Oracle VM 
Templates specifically built for Oracle 
Exalogic. Oracle VM Templates are virtual 
machine images based on Oracle’s expertise 
and best practices that contain prebuilt, 
preinstalled, preconfigured, and ready-to-
run software applications. 

Oracle Exalogic Elastic Cloud Oracle 
VM Templates are now available for Oracle 
E-Business Suite 12.1.3, Oracle’s JD Edwards 
EnterpriseOne 9.1.2.1, Oracle’s PeopleSoft 
PeopleTools 8.52, and Oracle’s Siebel 
Customer Relationship Management 8.1.1.8 
and 8.2.2. The new Oracle VM Templates 
for Oracle Applications can help decrease 
application deployment time to minutes 
instead of weeks, simplify scaling of Oracle 
Applications up and down to meet peak 

demands, and speed patching with prebuilt 
templates for Oracle Application patchsets. 

“Oracle Exalogic has been engineered from 
the ground up to run business applications 
and middleware with less complexity and 
lower total cost of ownership,” says Hasan 
Rizvi, executive vice president of middleware 
development at Oracle. “Oracle Exalogic 
Oracle VM Templates for Oracle Applications 
take advantage of Oracle’s integrated hard-

ware and software 
stack to deliver the 
predictable, low-risk 
deployment process 
that our customers 
need for their multi-
tier, business-critical 
applications, in 
either a conventional 
or cloud deployment 
model.”

bit.ly/1040AP1

Oracle RightNow Cloud Service Integrates Chat
The latest release of Oracle RightNow Cloud 
Service, part of Oracle Cloud, integrates 
Oracle RightNow Chat Cloud Service with 
Oracle Engagement Engine Cloud Service. 
This live chat software provides an easy and 
effective way for organizations to engage 
customers in the pur-
chase process or when 
they need assistance 
resolving an issue. 

“With the latest 
release of Oracle 
RightNow Cloud 

Service, organizations can now take engage-
ment with their customers to a new level 
in order to strengthen relationships that 
achieve greater business results. Through 
the ability to have more proactive, person-
alized engagements, organizations can 
increase the likelihood of a sale and reduce 
time to service resolution,” says David Vap, 
group vice president of product development 
at Oracle. “With our latest investments, the 
functionality of Oracle RightNow Chat Cloud 
Service is unparalleled in the market.”

bit.ly/L5bbgHI-H
UA
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Oracle Invests in PaaS Company Engine Yard
Oracle has made a minority investment in 
Engine Yard, a cloud development platform 
that supports Ruby, PHP, and Node.js Web 
development languages. 

“Developers building new Web applica-
tions in Ruby, PHP, and Node.js to meet 
growing demands associated with mobile 

and social computing need a robust Web 
PaaS offering,” says Thomas Kurian, execu-
tive vice president of product development at 
Oracle. “We are looking forward to integrating 
Oracle Cloud with Engine Yard’s platform to 
further extend our PaaS capabilities.”

bit.ly/XtcOQG

Oracle Big Data Appliance X3-2 
and Oracle Big Data Connectors 
Updated
Oracle has introduced the latest releases of 
Oracle Big Data Appliance and Oracle Big 
Data Connectors. Oracle Big Data Appliance 
X3-2 has been upgraded to include Intel’s 
new processors and the latest release of CDH 
(Cloudera’s Distribution, including Apache 
Hadoop) and Cloudera Manager, as well 
as Oracle Enterprise Manager Plug-In for 
Oracle Big Data Appliance. Oracle Big Data 
Connectors Release 2 has been enhanced 

to enable greater 
SQL access to 
Hadoop from Oracle 
Database and 
to enable more-
transparent access to 
Hadoop from Oracle 
R Distribution. 

“An influx of raw 
data sets is flooding 
every enterprise. 
However, before 
businesses can take 

advantage of the potential opportunity, they 
face a significant challenge in organizing 
these diverse datasources,” says Cetin 
Ozbutun, vice president of data warehousing 
and big data technologies at Oracle. “The 
latest updates further improve the abili-
ties of our customers to optimize big data 
workloads and integrate them with their 
data warehouses to easily analyze all data 
throughout the enterprise.”

oracle.com/bigdata

Oracle SPARC SuperCluster Delivers Cloud and 
Consolidation Capabilities
Oracle has introduced new software 
enhancements to the Oracle SPARC 
SuperCluster engineered system that enable 
customers to consolidate any combination 
of mission-critical enterprise databases, 
middleware, and applications on a single 
system and rapidly deploy secure, self-service 
cloud services. Oracle SPARC SuperCluster 
can deliver 10 times application consolida-
tion ratios, using new layered, zero-overhead 
virtualization combined with the database 
offload functions of Oracle Exadata storage 
servers and efficient networking. Compared 
to customer-integrated systems, Oracle 
SPARC SuperCluster delivers 5 times faster 
time to value, cutting time for installation to 
production from months to weeks.

“Only Oracle SPARC SuperCluster com-
bines layered, zero-overhead virtualization 

for efficient consolida-
tion with a self-service 
cloud platform for 
database, middleware, 
and applications,” says 
Ganesh Ramamurthy, 
vice president of engi-
neering at Oracle. “SPARC 
SuperCluster customers 
are already reporting 10 
times or higher consolida-
tion ratios and dramatic 
reductions in the time and effort required 
to deploy new applications. The SPARC 
SuperCluster’s new ability to quickly and 
securely deploy new cloud services provides 
our customers a safe, cost-effective transi-
tion to a cloud-based infrastructure.”

bit.ly/10ZZNPf

Oracle Buys Instantis
Oracle has agreed to acquire Instantis, a 
leading provider of cloud-based and on-
premises project portfolio management solu-
tions. Oracle plans to combine Instantis with 
capabilities from Oracle’s Primavera solutions 
and Oracle Fusion Applications.

“By adding Instantis, Oracle can help cus-

tomers gain complete visibility and control 
of their mission-critical project initiatives 
using a top-down approach suited for proj-
ects throughout the entire organization,” 
says Mike Sicilia, senior vice president and 
general manager, Oracle Primavera.  

oracle.com/instantis

Oracle Buys Eloqua
Oracle has agreed to acquire Eloqua, a pro-
vider of cloud-based marketing automation 
and revenue performance management soft-
ware. The combination of Oracle and Eloqua 
is expected to create a comprehensive cus-
tomer experience cloud that will provide a 
highly personalized experience across chan-
nels, create brand loyalty, and more.

“Eloqua’s leading marketing automation 
cloud will become the centerpiece of Oracle 
Cloud’s marketing solution,” says Thomas 
Kurian, executive vice president of product 
development at Oracle. 

oracle.com/eloqua

Oracle Acquires DataRaker
Oracle has agreed to acquire DataRaker, a 
provider of a cloud-based analytics platform 
that enables electric, gas, and water utilities 
to leverage vast amounts of data to optimize 
operational efficiency and improve the cus-
tomer experience. 

“Big data created by smart meters and 
sensors has presented utilities with an enor-
mous opportunity to improve operations and 
deliver better customer service by acting on 

the unique insights that can only be found by 
understanding the massive amounts of data 
coming from their customers and networks,” 
says Rodger Smith, senior vice president 
and general manager, Oracle Utilities. “With 
DataRaker, Oracle can provide customers a 
complete and integrated set of products to 
further unlock efficiencies and create data 
insights that maximize business value.”

oracle.com/dataraker
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news by DaviD bauM

1  2012 Data Breach Investigations Report, conducted by the Verizon RISK Team with cooperation from US and international law enforcement agencies
2  Closing the Security Gap, 2012 Independent Oracle Users Group Survey
3  “Formulate a Database Security Strategy to Ensure Investments Will Actually Prevent Data Breaches and Satisfy Regulatory Requirements,” a Forrester Consulting paper 

A ccording to a report from the Verizon 
RISK Team, more than 1 billion 

database records were breached around the 
world from 2004 to 2011.1 As companies 
endeavor to secure sensitive data within 
the enterprise, the need has emerged for 
cost-effective, easy-to-use tools that can be 
quickly deployed companywide. To that end, 
Oracle has merged and advanced two proven 
security solutions—Oracle Audit Vault and 
Oracle Database Firewall—into a single 
software appliance-based platform: Oracle 
Audit Vault and Database Firewall. 

The new product goes well beyond merging 
the functionality of the existing Oracle Audit 
Vault and Oracle Database Firewall products, 
explains Roxana Bradescu, director of data-
base security product management at Oracle. 
“We did a complete rearchitecture and intro-
duced a brand-new platform. Organizations 
can detect unauthorized database activity and 
block that activity before it even reaches their 
databases. They can also lower the cost and 
complexity of compliance reporting by con-
solidating audit data,” she explains.

ImprovIng DetectIon AnD preventIon
According to the 2012 IOUG Data Security 
Survey2, only 25 percent of organizations 
are monitoring for unauthorized database 
activity on most of their databases. In addi-
tion, according to Forrester Consulting, an 
estimated 80 percent of IT security programs 
do not include a database security strategy.3 

In a three-tiered architecture, once an 
application writes data to the database, 
there is no additional protection around that 
data, except for whatever security is imple-
mented at the database layer. To thwart 
attacks, organizations must extend data pro-
tection efforts beyond perimeter and end-
point defenses to the database level. 

Oracle Audit Vault and Database Firewall 
streamlines enterprisewide monitoring, 
auditing, and compliance operations by per-
mitting organizations to easily audit activity 
from their applications all the way to the 
database and the file system. 

“Oracle Audit Vault and Database Firewall 
monitors all network traffic to Oracle and 
non-Oracle databases and can detect and 
block unauthorized activity,” says Bradescu. 
“But the special sauce is making sure autho-
rized activity is not impacted. Accuracy and 
performance are critical. Oracle utilizes a 
unique SQL grammar analysis to ensure that 
attacks are stopped but business is not.”

A FounDAtIon For complete SecurIty 
Oracle Audit Vault and Database Firewall 
provides a unified solution for activity moni-
toring, auditing, and reporting in conjunction 
with a robust database firewall that blocks 
unauthorized database activity. 

“Effective monitoring and auditing is the 
first line of defense,” Bradescu says. “This 
new solution gives organizations complete 
visibility into database activity needed 
to protect data. Only native auditing can 
provide information about database sessions 
and full visibility into database activity such 
as stored procedures, nested procedures, 
recursive SQL, triggers, and scheduled jobs.” 

Flexible white lists and black lists in 
the product enforce expected application 
behavior. Policies can also be established to 
monitor and audit the activities of privileged 
users, including SQL traffic monitoring of 
Oracle Database, Microsoft SQL Server, SAP 
Sybase, IBM DB2, and MySQL. Oracle Audit 
Vault and Database Firewall can consolidate 
audit data from Microsoft Active Directory, 
Microsoft Windows, Oracle Solaris, and 
Oracle Automatic Storage Management 
Cluster File System.

“Combining Oracle Audit Vault and Oracle 
Database Firewall is a logical step [because] 
it combines the real-time analytics and the 
ability to do ex post and forensic analytics on 
database activities,” says Martin Kuppinger, 
founder and principal analyst at Kuppinger-
Cole. “Oracle also raises the bar with its 
broad support for heterogeneous database 
environments. We recommend evaluating 
this new offering as the baseline solution for 
database security.” 

Roxana Bradescu, Director of Database Security 
Product Management, Oracle

Unified Database Activity 
Monitoring and Auditing
Oracle Audit Vault and Database Firewall simplifies database 
security and mitigates threats to corporate data.

WATCH the product launch Webcast
bit.ly/TLJx0g 
LEARN more
bit.ly/UU9Ili

NExT STEPS

David Baum is a freelance technology writer.
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Zebra Achieves Validated Integration with Oracle’s JD Edwards 
EnterpriseOne 9.1
Zebra Technologies Corporation, an Oracle 
Gold Partner, has earned Oracle Validated 
Integration between its thermal barcode and 
RFID printer product line and Oracle’s JD 
Edwards EnterpriseOne 9.1 solutions. Oracle 
Validated Integration applies a rigorous 
technical review and test process to confirm 
that the products work together as designed, 
helping reduce risk and improve implemen-
tation cycles.  Zebra printers leverage the 
Zebra barcode printing solution to smoothly 
receive, process, and print XML output from 
JD Edwards EnterpriseOne. 

Zebra offers barcode printing from Oracle 
applications via the Zebra XML -Direct 
Connect method (for 10 or fewer printers), in 
which Zebra embeds a firmware XML parser 
in the XML-enabled, TCP/IP-connected 
printers, and the ZebraLink Enterprise 
Connector Solution (for 10 printers or 

more), which changes 
Oracle XML to Zebra 
Programming Language 
at the level of Oracle 
Application Server. 

zebra.com

IFS Applications and Fundtech’s Global PAYplus Achieve Oracle 
Exadata Optimized and Oracle Exalogic Optimized Status
IFS, an Oracle Platinum Partner headquar-
tered in Linköping, Sweden, has announced 
that IFS Applications 8 has achieved Oracle 
Exadata Optimized and Oracle Exalogic 
Optimized status. IFS Applications is a 
component-based extended enterprise 
resource planning suite built on service-
oriented architecture technology that covers 
four core business processes: service and 
asset management, manufacturing, supply 
chain, and projects. Oracle Optimized status 
demonstrates that IFS 
Applications 8 has been 
tested and tuned on Oracle 
Exadata Database Machine 
and Oracle Exalogic Elastic 
Cloud to deliver speed, 
scalability, and reliability.

By combining IFS 
Applications with Oracle 
Exadata Database Machine 
and Oracle Exalogic Elastic 
Cloud, IFS customers will 

be able to leverage benefits such as faster 
time to implementation and increased 
performance, as well as reduced energy and 
hardware footprint.

Fundtech, a leader in global transac-
tion banking solutions and an Oracle Gold 
Partner, has announced that its Global 
PAYplus–Services Platform version 4 
has achieved Oracle Exadata Optimized 
and Oracle Exalogic Optimized status. 
Fundtech’s Global PAYplus–Services 
Platform is a payments platform used by 
many large global banks. Testing found 
that the optimized combination of Global 
PAYplus–Services Platform running on 
Oracle Exadata Database Machine and 
Oracle Exalogic Elastic Cloud performed 
9.3 million mass payments per hour and 
5.7 million single payments per hour, while 
using only 25 percent of Oracle Exadata and 
Oracle Exalogic processing capacity.

ifsworld.com
fundtech.com

TAKE Solutions Achieves Specialization for Oracle Argus Safety Suite
TAKE Solutions, provider of supply chain man-
agement (SCM) and life sciences solutions and 
an Oracle Gold Partner, has achieved Oracle 
PartnerNetwork Specialized status for Oracle 
Argus Safety. The new specialization demon-
strates TAKE’s proficiency with Oracle’s drug 
safety and pharmacovigilance solution, as well 
as its overall commitment to Oracle Health 
Sciences applications.

TAKE’s SCM product suite spans enter-
prise mobility, trading partner collaboration, 
and material tracking. In life sciences, TAKE 
offers solutions to enable efficient clinical, 
regulatory, safety, and commercialization 
processes. The company serves more than 
400 customers worldwide from offices in 
Chennai, India, and Princeton, New Jersey.

takesolutions.com

Building and Managing a Cloud 
Using Oracle Enterprise Manager 12c 

By Madhup Gulati, Adeesh 
Fulay, and Sudip Datta
Oracle Press  
oraclepressbooks.com
Building and Managing 
a Cloud Using Oracle 
Enterprise Manager 12c 
combines the science and 

art of leveraging Oracle technologies to build 
a cloud from scratch or to build on existing 
IT investments. The authors teach you how 
to quickly design and implement the various 
aspects of a cloud lifecycle, from setup to 
delivery to operation, with a focus on Oracle 
Enterprise Manager 12c. Strategies and best 
practices for building a solid cloud founda-
tion for increased operational efficiency, 
greater business agility, and reduced costs 
are included. 

Oracle Exadata Recipes 
By John Clarke 
Apress
apress.com 
Oracle Exadata Recipes 
takes an example-based, 
problem/solution 
approach in showing how 
to size, install, configure, 

manage, monitor, optimize, and migrate 
Oracle Database workloads on and to Oracle 
Exadata Database Machine. Whether you’re 
an Oracle DBA, UNIX/Linux administrator, 
storage administrator, network administrator, 
or Oracle developer, Oracle Exadata Recipes 
provides effective and proven solutions to 
accomplish a wide variety of tasks on Oracle 
Exadata Database Machine. You will learn 
how to install and configure Oracle Exadata, 
manage your Oracle Exadata hardware infra-
structure, monitor and troubleshoot perfor-
mance issues, and manage smart scan and 
cell offload processing. 

Expert Oracle Enterprise Manager 12c
By Kellyn Pot’Vin, Anand 
Akela, Gokhan Atil, Alex 
Gorbachev, Niall Litchfield, 
Leighton Nelson, and 
Pete Sharman
Apress
apress.com 
DBAs and system admin-

istrators are expected to offer increasing 
levels of service for 24/7 systems and cloud 
environments. Oracle Enterprise Manager 12c 
offers robust, end-to-end intelligent manage-
ment of the complete systems environment. 
Expert Oracle Enterprise Manager 12c covers 
basic monitoring and configuration, advanced 
metric extensions, and plug-ins while pro-
viding real-life scenarios and demonstrations 
that will help you become familiar with using 
the Oracle Enterprise Manager 12c console.
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Chain-Sys Achieves Oracle Exadata Ready and Oracle Exalogic  
Ready Status
Chain-Sys Corporation, an Oracle Platinum 
Partner, has announced that e-chain 4.2 
and appLOAD Suite 5.1 have achieved  
Oracle Exadata Ready and Oracle Exalogic 
Ready status. 

Chain-Sys’ flagship product, e-chain, is an 
integrated, Web-based, end-to-end supply 
chain management and enterprise resource 
planning package suitable for midsize 
industry segments. It comprises 50 modules 

on seven business tracks. appLOAD Suite is a 
set of tools that supports data management 
processes related to Oracle E-Business Suite 
12 and Oracle E-Business Suite 11i.

e-chain and appLOAD Suite have also 
been tested to work with Oracle Database 11g 
Release 2 and Oracle Linux 5.5 and higher. 
Additionally, e-chain 4.2 and appLOAD 5.1 
support Oracle WebLogic Server 11.1. 

chainsys.com

Hub City Media Introduces 
IdentityCert for iPad

Hub City Media, an 
Oracle Gold Partner 
with an Oracle 
PartnerNetwork Identity 
and Access Management 
specialization, has 
launched IdentityCert, 

a new Apple iPad application. IdentityCert 
enhances the functionality of Oracle Identity 
Governance Suite by allowing end users 
to use the iPad to view critical compliance 
information on a mobile dashboard, monitor 
pending and completed user certification 
requests, update and complete user certi-
fications, view critical policy violations, and 
resolve identity policy violations. 

Hub City Media is a consulting firm spe-
cializing in identity and security software 
implementations, integrations, and custom-
izations. The company works with Fortune 
500 clients on identity and access manage-
ment projects in the US and worldwide.

hubcitymedia.com/identitycert

Trend Micro Becomes Gold 
Partner, Achieves Oracle Solaris 
Ready Status
Trend Micro Inc. has announced that its 
Deep Security 8.0 application has achieved 
Oracle Solaris Ready status, demonstrating 
that the application has been fully tested 
on Oracle Solaris 11. Trend Micro also 
announced that the company has achieved 
Oracle Gold Partner status. Oracle has rec-
ognized Trend Micro for its commitment to 
establish Oracle-related knowledge in deliv-
ering security management.

Trend Micro Deep Security deployed on 
Oracle Solaris 11 provides centrally managed, 
comprehensive protection using a single 
agent across multiple security modules. 
Deep Security is a security platform that 
delivers comprehensive and adaptive anti-
malware protection, Web reputation, intru-
sion prevention, firewall, integrity moni-
toring, and log inspection. Deep Security 
protects data centers undergoing virtualiza-
tion, consolidation, and migration to new 
service-delivery models including cloud 
computing using Oracle Solaris 11. 

trendmicro.com

Precision Software Achieves Validated Integration with Oracle 
Transportation Management
Precision Software, a provider of transpor-
tation and trade management solutions 
and an Oracle Gold Partner, has achieved 
Oracle Validated Integration of its Precision 
Software Transportation Management 
System Parcel v2012 with Oracle 
Transportation Management 6.2. Precision 
Software Transportation Management 
System supports Oracle Transportation 
Management capabilities by facilitating 
user consideration of parcel carrier services 
during rate analysis and planning—an 
essential capability for online retailers and 

others that must include parcel shipping in 
their freight mix.

Precision Transportation Management 
System enables multicarrier manifesting 
with Oracle Transportation Management 
to enhance shipment processing for high-
volume shipping environments. The vali-
dated integration provides carrier-compliant 
label generation (using Precision Software’s 
40-plus global carrier certifications) and 
end-of-day manifesting. Precision Software 
is a division of QAD Inc. 

precisionsoftware.com

CloudSigma Becomes Oracle Gold Partner
CloudSigma, an international pure-cloud 
infrastructure-as-a-service provider, has 
achieved Oracle Gold Partner status in Oracle 
PartnerNetwork. By becoming an Oracle Gold 
Partner, CloudSigma demonstrated its com-
mitment to providing a 
flexible and user-centric 
public cloud offering. 

CloudSigma’s prod-
ucts feature an open 
software layer that 

allows customers to install and run any 
software or operating system, including 
Oracle Linux, with full root/administrative 
access. CloudSigma customers can provi-
sion processing, storage, networks, and 
other fundamental computing resources in 
the cloud as needed. CloudSigma’s infra-
structure is located in Interxion’s European 
Cloud Hubs and SwitchNAP’s Las Vegas 
data center campus.

cloudsigma.com

MIPRO Achieves Oracle Partner Network Specialization
MIPRO, an Oracle Gold Partner, has 
achieved Oracle PartnerNetwork Specialized 
status for Oracle’s PeopleSoft 9.1 financial 
management applications. MIPRO was 
recognized by Oracle for its competency 
development, business results, and success 
in helping its customers automate and 
streamline financial processes.

MIPRO focuses on PeopleSoft Human 
Capital Management, PeopleSoft Financials, 
PeopleSoft asset lifecycle management 
applications, and PeopleSoft supply chain 
management applications, as well as solu-
tions related to Oracle business intelligence 
applications and Oracle Fusion Applications. 

miproconsulting.com
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Up clOse By Jeff erickson

There are too many superstar DBAs no 
one has ever heard of, says Gwen Shapira 

of the Northern California Oracle Users 
Group (NOCOUG). Shapira wants to help 
those superstars get noticed.

“I’m sure everyone knows at least one 
DBA who is brilliant and amazing and can 
solve any problem but never talks about it,” 
she says. Shapira can list plenty of DBAs 
she has known and their accomplishments, 
including a guy who automated Oracle 
installations to the point where he could 
install 500 servers in a day. “That’s cool!” 
she says. “But he never talks about it, and no 
one will ever learn about it.” 

Shapira is a consultant, Oracle ACE 
Director, and the director of conference pro-
gramming at NOCOUG. She knows the ropes 
of presenting and has helped some of these 
superstars become speakers at user group 
events and conferences. But other equally 
talented DBAs have tried and failed to get 
speaking slots. Shapira wanted to understand 
why, so she turned to her substantial list of 
user group contacts.

Embracing ThE UsEr commUniTy
Shapira didn’t learn about Oracle user 
groups until she was a midlevel DBA. That’s 
when a Silicon Valley firm acquired her 
Israel-based company and moved her to 
California. Once in the US, she discovered 
that technologists hone and share their 
craft through user groups. “When I got 
here, everyone I worked with was talking 
about the user community,” Shapira recalls. 
“My boss was telling me I had to go to 
user group meetings because that’s how 
people get trained. In Israel we took official 
courses. But here technologists want the 
real information—not just what [a product] 
is supposed to do on paper, but what people 
are actually doing with it. That was very 
exciting for me.” 

Shapira is an articulate speaker who is 
quick to laugh. It wasn’t long before she was 
into the user group experience: volunteering 
at NOCOUG, speaking at events, and writing 
a blog about her Oracle experience. “This 
was all pretty awesome,” she says. “I wanted 
to share it.”

advicE for absTracT WriTErs
In 2010 Shapira made it her mission to help 
more friends and colleagues start sharing 
their work at user group events. “Some of 
them pitched abstracts, got accepted to 
conferences, started speaking, and really 
love it,” she says. “But some of them came 
back to me a year later and told me that they 
had been submitting and submitting and no 
one was accepting their abstracts.” To help 
these would-be presenters, Shapira talked to 
abstract reviewers at large conferences and 
found solid advice.

First, be specific about what your presen-
tation will include. “Many reviewers I spoke 
to said they often finish reading an abstract 

and still have no idea what it’s about,” 
says Shapira. “Are you going to give a lot of 
examples? Are you going to present a use 
case? Which specific subtopics interest you 
the most that you’re going to dive into?” she 
asks. “Being specific helps the people who 
select the abstract and the people who go to 
the presentation know what to expect.” 

Second, include a “hook” in the first 
sentence or two of your abstract. “Without 
trying to be too clever, explain why this topic 
is cool,” says Shapira. “Tell them why they 
would really want to read this.” 

Third, read a lot of abstracts before you 
write your own. “If you go to conferences 
and read a lot of abstracts, you develop 
an innate sense of what’s good and not so 
good,” she says. “If you don’t read many 
abstracts, you won’t know what an abstract 
should look like.” 

Finally, be strategic. It’s a good idea to 
start by submitting to smaller user group 
meetings that don’t receive as many 
abstracts. “With less competition, you have 
a better chance of breaking into your first 
speaking slot,” she says. 

Gwen Shapira, Director of Conference Programming, 
Northern California Oracle Users Group (NOCOUG)

WATCH the interview
oracle.com/oramag/upclose
READ Shapira’s blog
pythian.com/news/author/shapira
SEE examples from abstracts
bit.ly/ZIh3sa 
LEARN about NOCOUG
nocoug.org

NExT STEPS

Write a Better Abstract
A user group leader helps members craft 
submissions that sell.

Jeff Erickson 
(jeffrey.x.erickson@
oracle.com) is a senior 
editor with Oracle 
Publishing.
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Flexible Solutions
Mining the capabilities of Oracle Application Express, Oracle Database, and Oracle Exadata

What’s your favorite tool or technique on 
the job? Oracle Application Express is my 
favorite tool because one can extend and 
enhance it as needed. You can cover almost 
every possible use case, as long as an Oracle 
database is involved. No matter how big or 
small an application needs to be, from a 
lightweight Web interface to a rich internet 
application, anything is possible.
How are you using mobile computing in 
your work? I’ve written some nice mobile 
applications using Oracle Application 
Express and jQuery Mobile. This has allowed 
me to access the most important KPIs [key 
performance indicators] and application 
functions from my phone. 
What’s your go-to Oracle reference? 
Over the last few years it’s been the 
Application Express API Reference and the 
Oracle Application Express Application 
Builder User’s Guide, both from Oracle’s 
documentation library. I keep them in PDF 
format on my notebook, tablet, and phone.

How did you get started in IT? I was a 
software engineer for a government 
contractor working on classified projects, 
writing mostly Ada code. In 1989, my 
employer asked me to use this new software, 
the Oracle database, to store information. I 
became a DBA without even knowing it— 
I thought I was still a software engineer. 
What’s your favorite tool or technique  
on the job? Using the AD Merge Patch 
utility is currently my favorite tool. As an 
Oracle Applications DBA, I’ve become 
focused on Oracle E-Business Suite 
upgrades, and one of the best ways to 
simplify and reduce the downtime for 
upgrades is to use AD Merge Patch. 
What technology has most changed  
your life? Oracle E-Business Suite. When 
I first started working with back-office 
business operations, almost all business 
software, ERP [enterprise resource 
planning], and shop floor software was 
custom developed. Now, Oracle Shop Floor 
Management and many other products  
are all integrated together in Oracle 
E-Business Suite.

Which features in Oracle engineered 
systems are you currently finding most 
valuable? I really appreciate the thought 
process behind the success of the engineered 
systems and find all “smart” features in 
Oracle Exadata valuable. Exadata Smart Scan 
is especially valuable, in that it improves 
query performance by offloading intensive 
query processing and data mining scoring 
to scalable, intelligent storage servers. It 
also avoids unnecessary traffic between the 
storage and database layers. 
How are you using mobile computing in your 
work? I use my iPhone extensively for all 
e-mails and alerts. For database alerts, I use 
an app that sets a different ringtone for each 
specific alert. I also read Oracle Magazine on 
my iPhone.
What green practices do you use in your 
work? I always avoid excessive disk I/Os by 
optimizing queries and creating indexes, 
which in turn saves power by avoiding 
unnecessary disk spindles and excessive heat 
dissemination in the data centers. And I use 
my Kindle extensively, to save paper. 

Company: click-click IT Solutions, a company 
specializing in application development and 
consulting in Oracle Application Express, and 
click-click’s sister company FOEX, which creates 
plug-ins for Oracle Application Express
Job title/description: Founder and CEO, click-
click IT Solutions, designing and developing 
Oracle Application Express applications and 
providing consulting services and workshops. 
Cofounder and architect, FOEX. 
Location: Vienna, Austria 
Oracle credentials: Oracle Application Express 
Developer Certified Expert, with 17 years of 
experience using Oracle products

Peter raganitSCh

Company: Apps Associates, an IT service and 
solution provider focused on Oracle Applications, 
including Oracle Fusion Applications; Oracle Fusion 
Middleware; business intelligence; infrastructure 
administration; and managed services 
Job title/description: Practice manager, part 
of the Infrastructure Managed Services team 
supporting customers 24/7 
Location: Hyderabad, India
Oracle credentials: Oracle Exadata 11g Certified 
Implementation Specialist, with more than 13 
years of experience using Oracle products

Satyendra Kumar PaSaLaPudi

Company: TruTek, an Oracle Certified Partner 
specializing in Oracle training and consulting
Job title/description: CTO, advising TruTek’s 
Oracle Applications customers on how to 
upgrade their systems and achieve the best 
performance
Location: Park City, Utah
Oracle credentials: Oracle Certified DBA 
(Oracle7, Oracle8, Oracle8i), with 23 years of 
experience using Oracle products

miKe Swing
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In an ideal world, information technology would just 
be there, like a gas or electric utility—invisible, transparent, 
always available when you need it but never in the way 

of getting down to the business at hand. With IT as a 
utility, businesses could just plug into the already-provided 
infrastructure and start operating, paying as they go and 
paying only for what they need. Businesses could spend time 
adding value and features to the business processes and 
providing services to their customers, rather than managing 
an IT shop.

Such is the goal of cloud computing in general, and Oracle 
Cloud—a complete set of cloud-based services for busi-
nesses large and small—in particular. Not all cloud offerings 
are created equal, however, and it’s the range of integrated 
services that defines comprehensive cloud solutions. 

“The Oracle Database cloud is a true cloud,” says Rick 
Greenwald, director of product management for Oracle 
Database Cloud Service, one of the Oracle Cloud solutions. 

BY PHILIP J. GILL

UTILITY
COMPUTING IN 

THE CLOUD
ORACLE DATABASE CLOUD SERVICE LETS BUSINESSES 

CONCENTRATE ON BUSINESS. 
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“Cloud computing offers a wide range of services, beginning with 
infrastructure as a service (IaaS) and escalating up the hierarchy 
to platform as a service (PaaS) and software as a service (SaaS). 
Regardless of the service level, it is important to understand two 
things—first, that levels below the target level are transparent and 

inaccessible to users, and second, that all maintenance for those 
lower levels is done automatically.”

With Oracle Database Cloud Service, users don’t need to install, 
configure, or manage the underlying database, Greenwald says, 
although they do get the full power of data manipulation and access 

of Oracle Database. “With Oracle Database 
Cloud Service, the database management 
services are provided as part of the plat-
form,” he says. “But users would never have 
to back up the database.” Just like with a 
utility, he adds, “it’s done for them.”

Having it BotH Ways
CampusIT is a 12-year-old educational soft-
ware company that typifies how an estab-
lished software vendor and its customers are 
making the transition to cloud computing. 
Based in Dublin, Ireland, CampusIT offers its 
Quercus application suite for purchase under 
a traditional license for on-premises deploy-
ments and as a SaaS cloud service.

“Quercus takes a 360-degree view of stu-
dents during their journey through college,” 
explains Jan Navratil, CTO at CampusIT. “For 
many of our customers, it is the mission-
critical application.”

Built atop Oracle Database, Quercus 
simplifies student interaction by providing 
integrated modules for recruitment, applica-
tion processing, tuition, enrollment, exams, 
graduation, and even alumni management. 
Currently Quercus supports about 30 cus-
tomers—colleges, universities, and profes-
sional education and accreditation orga-
nizations—that in turn support 450,000 
student users throughout Europe and the 
Middle East. 

Until 2008, CampusIT sold Quercus only 
in the traditional on-premises way. But that 
year, CampusIT realized it could better serve 
its customers and expand its market by 
introducing “Quercus on Demand” through 
a UK-based application service provider. The 
company migrated its existing on-premises 

Oracle Database Cloud Service operates at a much higher level than more-generic cloud offerings such as 
Amazon EC2, says Jan Navratil, CTO at CampusIT. The service “eliminates many administrative tasks,” he says.

CampusIT 
campusIT.net
Location: Dublin, Ireland
Industry: Software and services
Oracle products: Oracle Database Cloud 
Service, Oracle Application Express

SNApShOT

“ The self-service element of the cloud 
enables us to focus on activities that add 
value to our product and our customers.”
 —Jan Navratil, CTO, CampusIT
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software to a Web interface using Oracle Application Express, a soft-
ware development tool that allows users to quickly build highly scal-
able Web applications for Oracle databases.

“Today our customers typically face many more challenges than 
they did 10 years ago, and they are looking to commercial firms 
such as ourselves for help,” says Navratil. “This has led to increased 
demand for better performance; more-robust systems; and new 
expectations of when, where, and how students interact with these 
student administrative systems.”

These pressures have driven many customers to look at cloud 
computing solutions to lower costs, meet performance expectations, 
and provide student access from everything from a desktop or laptop 
to smartphones and tablets. 

In 2010, CampusIT relaunched Quercus on Demand as a SaaS 
using Amazon Elastic Compute Cloud (EC2); the company moved 
to Oracle Database Cloud Service when it became available the 
following year. “We’ve been an Oracle shop since Day One,” says 
Navratil, “so it was a natural step for us.” 

“The clear advantage of Oracle Database Cloud Service is that it 
operates at a much higher level than more-generic cloud platforms 
like Amazon EC2,” says Navratil. “Oracle Database Cloud Service 
eliminates many administrative tasks; for example, we don’t need to 
think about the database server and the Web server and the optimal 
capacity for each, because it’s all engineered together.”

“Another thing we find attractive with Oracle Cloud is that the 
solution is provided by a strong vendor,” he says. “This alleviates the 
worries about whether the solution is going to work or not today and 
tomorrow. The fact that it’s fully managed helps us as well as helping 
our customers.”

The entire software stack in Oracle Database Cloud Service is 
standards-based, another factor in its favor, says Navratil. “One thing 
that we and our customers want to avoid is lock-in,” he explains. 
“Because Oracle Database Cloud Service is standards-based, they, 
like CampusIT, can move in or move out with minimal impact. And 
that’s really important not just to us but also to our customers.”

CampusIT’s use of Oracle Cloud is expanding; the company’s own 
staff currently uses Oracle Database Cloud Service for internal soft-
ware development and quality assurance (QA), and it is considering 
adding Oracle Social Network Cloud Service as well.

“One of the main challenges for any student lifecycle management 
solution is to facilitate efficient cooperation between different groups 

of people: students, academics, and administrative staff,” explains 
Navratil. “Each group has different communication preferences. 
Secure social networking capability such as that provided by Oracle 
Social Network Cloud Service alongside traditional e-mail, SMS, and 
texting will increase engagement of ‘digital natives,’ leading to better 
conversion rates in recruitment and higher retention levels.”

Oracle Cloud, he adds, enables CampusIT’s customers to focus 
on their business and enables the company, as a software provider, 
to develop the solutions for customers instead of worrying about 
the infrastructure and having an army of DBAs and server boxes 
somewhere in the company. “The self-service element of the cloud 
enables us to focus on activities that add value to our product and 
our customers,” he says.

Only in the ClOud
InteliVideo is a year-old Denver, Colorado, startup whose video ser-
vices platform enables customers to monetize their existing digital 
video assets, including lectures, training sessions, and the like. 
Founded in April 2012, InteliVideo exemplifies the new business 
models that cloud computing can enable. 

“We’re an on-demand video platform that is able to play our cus-
tomers’ videos on any device, anytime, anywhere,” explains Bradley 
Brown, cofounder and CTO at InteliVideo. “We also protect our cus-
tomers’ content—which is important to them—so that someone can’t 
download a video and e-mail it to 100,000 of their closest friends.”

Before launching InteliVideo, Brown—in addition to heading 
other startups—had been a longtime lecturer and trainer for Oracle 
Database and other Oracle products. He got the idea for InteliVideo 
when he was looking for a way to turn his own training videos into 
revenue-producing assets. “I admired the success of the online app 
stores for Apple and Android and thought that might be a model for 
monetizing video content,” he says. 

To its customers and their customers, InteliVideo appears as a 
single, integrated business that provides all its services under one 
roof—a “white-label service” that gives its customers the option to 
use their own branding, logo, and screen images. But behind the 
screens, InteliVideo comprises a series of discrete, independent 
businesses, all linked through the internet, that appear to customers 
to be a single entity. “The customer’s customers never know that it’s 
an outside service,” he says. “For many of our customers, the screen 
doesn’t even say ‘Powered by InteliVideo.’”

Want to join the crowd in the cloud? Whether you 
are moving your IT operations from a traditional 
host-centric computing model or starting fresh 
with new business requirements and services, 
Oracle Cloud is a fast way to get there.

“We joined the Oracle Cloud early access 
program in 2011 and worked with Oracle’s 
product team to make the transition of existing 
code base as straightforward as possible,” says 
Jan Navratil, CTO at CampusIT, an educational 
software company based in Dublin, Ireland. 
“While most of our code worked fine when we 

deployed it on Oracle Cloud, we used Oracle 
Application Express to make some modifications 
to some of our PL/SQL code—mostly standard-
izing our integration APIs as RESTful-compliant 
Web services.” 

REST, short for representational state transfer, 
is the predominant Web service design model; 
it enables transactions between Web servers 
by allowing loose coupling between different 
services. “We find that’s something our on-
premises customers are taking advantage of as 
well,” adds Navratil.

Denver, Colorado–based video distribution 
services provider InteliVideo also takes advan-
tage of Oracle Application Express, using it to 
customize its Oracle Cloud–based services for 
each customer. “Some customers may want us to 
handle the distribution end only, or the payment 
service only, or provide sales analytics and intel-
ligence,” says Bradley Brown, cofounder and CTO 
at InteliVideo. “Others want us to do it all, from 
distribution to sales and social marketing to col-
lecting and processing payments and collecting 
money and analyzing sales.”

Join the Cloud
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In a previous startup, Brown and his partners purchased, built, 
and maintained their own Oracle Database and server farm, a 
process that proved time-consuming and drew their attention away 
from their main focus.

“When we started InteliVideo, I realized it didn’t make sense to 
do it all ourselves,” explains Brown, who cites the company’s video 
distribution services as a prime example. 

“Video storage, transcoding, and distribution is a low-profit, com-
modity business that requires significant investment in infrastructure 
and ongoing investments in administration,” he continues. “And 
since there are already several highly reliable providers of digital video 
distribution services, it simply didn’t make sense for us to do that. 

Instead, we contracted with existing vendors 
for that service.”

InteliVideo also signed up for Oracle 
Database Cloud Service. “Rather than spend 
time and money running an IT shop, we can 
concentrate on doing things that add value 
to our business and our customers’ busi-
nesses,” says Brown.

InteliVideo, Brown continues, “is a tech-
nology that is effectively a large metadata 
repository of information, such as who the 
customer is, who the customer’s customers 
are, where the video is located, how long 
customers can watch the video, and so on. 
We keep track of who watches what, where, 
when, and why.”

Brown had used Amazon’s cloud com-
puting service before Oracle Cloud and says 

that he was disappointed. “With Amazon,” he says, “I felt completely 
on my own, whereas with Oracle Cloud, I felt I had the whole of the 
Oracle organization behind me.”

“Oracle Cloud also allows us to scale up on demand,” adds Brown. 
“We don’t have to have additional servers in-house sitting idle, 
waiting for those occasional spikes in demand. Oracle Cloud handles 
all that for us, transparently.”

Brown does not miss the responsibilities of purchasing, building, 
and maintaining—including capacity planning—a new IT infrastruc-
ture at InteliVideo. “With Oracle Cloud, all those concerns are gone,” 
says Brown. “I can concentrate on running my business and adding 
value to my business, not on running my IT shop.”

The biggest surprise in using Oracle Cloud, says Brown, is the 
confidence the Oracle name inspires in potential customers. “When 
I tell our customers that our service runs on Oracle Cloud, their ques-
tions about our IT capabilities go away,” says Brown. “Oracle is such a 
trusted name.” 

InteliVideo cofounder and CTO Bradley Brown says Oracle Database Cloud Service lets him focus on adding 
value to his business and his customers’ businesses, rather than running an IT shop.

InteliVideo 
intelivideo.com
Location: Denver, Colorado 
Industry: Media and entertainment 
Oracle products: Oracle Database Cloud 
Service, Oracle Application Express

SnapShOT

Oracle Cloud is a broad set of  
industry-standards-based, 
integrated services that provide 
subscription-based access to 
application, social, platform, and 
infrastructure services, all com-
pletely managed, hosted, and sup-
ported by Oracle. With predictable 
subscription pricing, Oracle Cloud 
delivers instant value and produc-
tivity for business users, developers, 
and administrators, and it prevents 
the data and business process frag-
mentation that occurs when using 
multiple, siloed public clouds. 

Oracle Cloud is powered by 
leading enterprise-grade engi-
neered systems, including Oracle 
Exadata and Oracle Exalogic, 
providing a high-performance, 
reliable, and secure solution for 
running critical business applica-
tions. Oracle Cloud enables easy 
self-service for both business 
users and developers. Business 
users can order, configure, extend, 
and monitor their applications; 
developers and administrators can 
readily develop, deploy, monitor, 
and manage their applications.

What Is Oracle Cloud?

philip J. Gill is a San Diego, California–based freelance writer and editor.

LEaRn more about  
Oracle Cloud
cloud.oracle.com
Oracle application Express
oracle.com/technetwork/developer-tools/apex/overview
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Founded in 1994, India’s HDFC Bank has a nationwide 
network of 2,776 branches and 10,490 ATMs in 1,568 
Indian towns and cities and has experienced 30 percent 

quarter-over-quarter growth for the last 52 quarters. 
Remaining competitive in the financial services market while 

keeping pace with the bank’s rapid growth requires HDFC to 
continuously innovate and offer new financial products, partic-
ularly in its large retail banking division. It also puts pressure on 
the IT division to both maintain existing systems and develop 
new ones. 
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HDFC BANK MAXIMIZES ORACLE ENTERPRISE MANAGER 12c TO 
REDUCE COSTS AND LAUNCH NEW BUSINESS INITIATIVES.
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This pressure led HDFC to create a private database cloud service 
based on Oracle Database and Oracle Enterprise Manager 12c. “We 
wanted to consolidate and create an environment where we could 
support self-service IT, standardization, and rapid provisioning,” 
explains Nilanjay Bhattacharjee, assistant vice president of IT at 
HDFC. “We used Oracle Database and Oracle Enterprise Manager 
12c to create the private database cloud and support our retail 
lending system.”

The CusTomers Are Kings And Queens
HDFC began evaluating its private cloud 
options in 2011. “We had invested in an 
Oracle infrastructure, and we wanted to 
make it even better,” Bhattacharjee says. 
“After getting feedback from both our 
internal customers and the in-house leader-
ship team, we asked them, ‘What do you 
want?’ The reply was, ‘We want a flexible 
cloud-enabled database.’” 

That led HDFC to deploy Oracle Database as a service, and as part 
of the enterprise unlimited licensing agreement, it also implemented 
Oracle Database Lifecycle Management Pack. “The cloud manage-
ment pack gave our database infrastructure the flexibility to be easily 
provisioned, and with the help of Oracle, we deployed this into a 
private cloud,” Bhattacharjee says.

HDFC deployed its private cloud on Oracle Exadata and, in col-
laboration with an Oracle development team, configured the system 
so that users could easily provision a new database based on the 

most-current database information. Today, 
HDFC performs database backups on Oracle 
Exadata hardware, and whenever a user 
requests a new database, the database is 
provisioned as a copy of the last backup 
performed, with the process running in 
the background. “This delivers a fully auto-
mated way to provision a database,” says 
Bhattacharjee. “It also gives us the oppor-
tunity to use the same infrastructure for 

Deploying its private cloud on Oracle Exadata in collaboration with an Oracle development team gave the HDFC database infrastructure the flexibility to be easily 
provisioned based on the most-current information, says Nilanjay Bhattacharjee, assistant vice president of IT at HDFC Bank.

HDFC Bank
hdfcbank.com
Headquarters: Mumbai, India
Industry: Retail and corporate banking
Employees: 56,000
Oracle products: Oracle Enterprise Manager 
12c, Oracle Exadata Database Machine,  
Sun ZFS Storage 7420 appliance
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enabling the database restore.”
Through its Oracle private 

database cloud, HDFC can now 
restore its database in just 
three and a half hours, whereas 
before it took as long as three 
days. Implementation of the 
database-as-a-cloud service 
also saves the IT team a lot of 
manual activity. And by main-
taining control of its private 
database cloud and reducing 
the management time associ-
ated with restores and provi-
sioning, HDFC can concentrate 
on activities that allow for the 
rapid rollout of new features for 
a financial product. 

EntEr thE AgE of SElf-hElp
In addition to saving time and 
enabling business to focus 
on business, a private cloud 

creates a fundamental shift in how some IT costs are managed. 
“Traditionally IT spends a lot of time serving requests from 

internal business services. This is costly in terms of time and 

human resources,” says Sudip Datta, vice president of product  
management at Oracle. “We have the complete automation built 
into Oracle Enterprise Manager 12c so that customers can con-
solidate their applications on the standard platform, manage the 
platform, and enable self-service provisioning and chargeback on 
that platform.” 

For HDFC’s Bhattacharjee, these features translate to reduced 
costs. “Provisioning a new application in the Oracle private data-
base cloud is now a self-service activity. This saves us a lot of 
money,” he says. 

for CuStomErS’ EyES only
With financial information on the line, HDFC also requires high 
measures of security to protect its customers. “When we created 
our private cloud platform, we needed to ensure that all customer 
data is secure,” Bhattacharjee explains. “The application team has 
limited access, ensuring that none of the sensitive data is exposed.” 
According to Bhattacharjee, HDFC has invested a lot of time in iden-
tifying the standard activities that the application teams need, which 
makes setup time for new applications nominal. 

Bhattacharjee anticipates a great future with HDFC’s Oracle 
private database cloud. “We have all of the hardware and software 
necessary to help us meet our financial growth, and the Oracle prod-
ucts [Oracle Database and Oracle Enterprise Manager] are the best 
for supporting our needs,” he says. 

The National Institute of Standards 
and Technology (nist.gov) defines 
cloud computing as a model for 
enabling ubiquitous, convenient, 
on-demand network access to a 
shared pool of configurable com-
puting resources (for example, 
networks, servers, storage, applica-
tions, and services) that can be 
rapidly provisioned and released 
with minimal management effort 
or service provider interaction. 

Released in 2011, Oracle 
Enterprise Manager 12c focuses 
on the management of cloud 
resources. Designed to be simple, 
automated, and business-driven, 
Oracle Enterprise Manager 12c 
delivers role-based monitoring 

and management, self-service 
resource management, policy-
based resource management, 
application-to-disk cloud stack 
management, business transac-
tion management, metering and 
chargeback, chargeback reporting, 
and more.

With application-to-disk 
support, Oracle Enterprise Manager 
12c enables administrators to review 
full schematics of cells, compute 
nodes, and switches and receive 
hardware component alerts. Users 
can also run and view analytics 
based on performance, availability, 
and usage by databases, services, 
and clusters, and can also receive 
software alerts for the same. 

Cloud Management with Oracle Enterprise Manager 12c 
Marta Bright is a senior writer with Oracle Publishing.   

LEARN more about  
Oracle Enterprise Manager 12c 
oracle.com/us/products/enterprise-manager
Oracle Database 11g
oracle.com/us/products/database/overview
Oracle Cloud platform
oracle.com/us/solutions/cloud/overview
READ more about private database clouds  
Zero to Cloud
oracle.com/us/corporate/features/zero2cloud

“Oracle Enterprise Manager Ops Center 12c: Making Infrastructure as a 
Service in the Enterprise a Reality”
bit.ly/Yl0KBm

WATCH the video on HDFC Bank’s private cloud solution
bit.ly/Yl15nR

NExT STEpS

“ provisioning a new application in the Oracle 
private database cloud is now a self-service 
activity. This saves us a lot of money.”
 —Nilanjay Bhattacharjee, Assistant Vice President of IT, HDFC Bank
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loud computing and colocation are becoming two 
of the fastest growing networking trends as more 
companies look to reduce costs, increase agility, 
and focus on their core business competencies. 

PeakColo, a cloud-focused Infrastructure-as-a-Service 
(IaaS) provider, helps companies meet these goals by de-
livering cloud services to its channel partners in partner-
ship with Brocade, utilizing an Ethernet fabric built on 

Brocade VDX switches and VCS Fabric technology.

During the past few 

years, PeakColo has 

experienced signiÀcant 

growth with multiple 

new data centers 

across the United 

States. To support this 

growth, PeakColo 

needed a bulletproof  

infrastructure that could 

deliver secure and robust 

services to customers.

The solution was 

an Ethernet fabric 

featuring Brocade 

VDX 6720 Switches, 

which have allowed 

PeakColo to reduce its 

cabling from a mix of  10 Gigabit Ethernet (GbE) and 1 GbE 

cables to just two 10 GbE cables. This decrease in cabling has 

led to fewer headaches when managing a dense cloud computing 

environment. The company estimates it is saving approximately 

US$20,000 annually on cabling, cable managers, switches, rack 

space, and labor—in addition to the power savings from using 

Brocade network equipment.

PeakColo customers have successfully leveraged the PeakColo 

infrastructure to host Oracle Applications within their cloud 

environments.

A high-performance network solution

Founded in 1995, Brocade is an industry leader in providing reliable, 

high-performance network solutions that help the world’s leading 

organizations transition smoothly to a virtualized world where 

applications and information reside anywhere. Today, Brocade is 

extending its proven data center expertise across the entire network 

with future-proofed solutions built for consolidation, virtualization, 

and cloud computing.

With a complete, end-to-end family of  networking solutions, 

Brocade helps organizations achieve their most critical business 

objectives through:

• Unmatched simplicity to overcome today’s complexity

• Non-stop networking to maximize business uptime

• Application optimization to increase business agility and 

gain a competitive advantage

• Investment protection to provide a smooth transition to new

technologies while leveraging existing infrastructure

Brocade has a proven track record of  innovation, open 

standards leadership, and strategic partnerships with the  

world’s leading IT companies to enable best-in-class business 

solutions. 

Accommodating growth and customer demands

PeakColo acquired its equipment via Brocade Network 

Subscription to avoid initial capital expenditures and term 

commitments, and to protect itself  from product obsolescence. 

“We acquired equipment for the future, and as our business grows 

and our clients consume more bandwidth, Brocade will allow us 

to scale up to meet increased demand,” says Robert Darrow, vice 

president of  operations at PeakColo. “Brocade is an essential 

component in what we’ve designed, built, and deployed for our 

Infrastructure-as-a-Service model.”

Brocade replaced the incumbent hardware in the core of  

PeakColo’s network, deploying Brocade VDX 6720 Switches at 

all four data centers. These switches use Brocade VCS Fabric 

technology, which provides an intelligent foundation for building 

data center Ethernet fabrics and streamlines the transition to 

virtualization and cloud computing.

“We wanted a network infrastructure that could accommodate 

our explosive growth and ever-increasing client demands, while 

providing that in a secure, high-performance environment,” says 

Darrow. “We looked at what we needed to support our business 

and our clients into the future, and Brocade provided that with 

minimum disruption and maximum capabilities. Brocade is 

known for its ability to move high volumes of  data in a high-

bandwidth, secure environment. This has enabled us to see a 

return on investment in just 11 months.”

“Standardizing on Brocade shows we’re picking best-of-breed 

technology and the best price/performance value,” says Luke Norris, 

founder and chief  executive ofÀcer of  PeakColo. “The comprehensive 

Brocade Ethernet fabric strategy, based on TRILL, is extremely 

valuable to PeakColo. By transitioning to a cloud-optimized network 

built on Brocade VCS Fabric technology, we are able to expand much 

more rapidly and respond to support issues faster and more predictably 

than environments using the legacy Spanning Tree Protocol.” 

Optimized Networks for a Virtualized World
Brocade’s Ethernet fabric helps PeakColo deliver services to channel partners

S p e c i a l  a d v e r t i S e m e n t

Luke Norris, Founder and Chief Executive Officer, PeakColo
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Contact Brocade to request a demo of Brocade VCS Fabric.  

For more information, visit www.brocade.com. 

P A R T N E R  C A S E  S T U D Y

clOUd cOmpUtinG

What Is an Ethernet fabric?

Compared to classic hierarchical Ethernet networks, Ethernet fabrics 

provide higher levels of  performance, utilization, availability, and 

simplicity. Moreover, they are:

• Ethernet fabrics are self-aggregating, enabling a Áatter network.

• Switches in the fabric know about each other and all

connected devices.

• All paths are available to help ensure high performance 

and reliability.

• TrafÀc automatically travels along the shortest path.

• The fabric is managed as a single logical entity.

Full-scale, enterprise-class cloud solutions 

PeakColo began specializing in high bandwidth and local access 

solutions as an enablement for customers to take advantage of  IaaS 

solutions. White-labeling 

PeakColo’s cloud services as 

their own services, resellers 

and agents rapidly enter the 

cloud marketplace under their 

own brand without capital 

expenditure, enjoying a faster 

route to proÀtability. With 

Type II SSAE 16 and SOC 2 

compliant data centers in six 

geographies across the United 

States and in Europe (Seattle, 

Denver, Chicago, New Jersey, 

New York, and the United 

Kingdom), PeakColo offers 

a cloud environment that 

contains tens of  thousands 

of  virtual machines and multiple 

petabytes of  storage for public, private, hybrid and disaster recovery 

solutions. Through partnerships with carrier neutral data centers and 

a laser focus on delivering Áexible IaaS, PeakColo is poised perfectly 

to offer unique pricing and services.

Since its inception, PeakColo has lived by the company mantra of  

“total Áexibility,” which has allowed the business to deliver true value 

to customers in every solution delivered. Its focus on total Áexibility 

allows PeakColo to address any of  the creative needs or challenging 

situations companies require to be successful.

Robert Darrow, Vice President of Operations, 
PeakColo

Adopting a Modern
Converged Network
Over the last year, PeakColo has moved from a heterogeneous 

network environment that was made up of 1 GbE switches 

from multiple vendors and Fibre Channel (FC) to a single 

network supplier—Brocade—with 10 GbE. At the moment, 

PeakColo is on its fifth generation of infrastructure. The 

company has moved to an environment that is 90 percent NFS 

and 10 percent iSCSI. 

PeakColo does not have the infrastructure silos 

that have slowed enterprise adoption of converged 

environments. The company has requirements of 

resiliency and scale, which the active-active 10 GbE 

environment delivers. PeakColo found that Brocade 

delivered the enterprise FC feature set through 

Brocade VDX switches. IT is focused on the application 

requirements, rather than silos. The typical three- to 

five-year infrastructure refresh puts applications in 

sub-optimal environments; IaaS providers offer a way to 

consistently stay on a more modern architecture.

The upgrade of the networking for PeakColo was 

about much more than an increase in bandwidth. In the 

past, the upgrade or addition/removal of switches was a 

complicated and labor-intensive task. With the deployment 

of a fabric-based solution, these tasks became much 

simpler to perform. With Brocade Network Subscription, 

PeakColo gained granular control of costs down to the 

port level, not just the switch or card. The elimination of 

Spanning Tree Protocol (STP) in favor of a TRILL-based 

solution increased the utility and agility of the network. 

The deployment of Brocade VDX switches delivered 

a 50 to 60 percent reduction in networking cost for 

PeakColo, and these savings have been passed on 

to customers. The network provides segmentation, 

allowing the management of a unique SAN for each 

customer; this is done even easier on Ethernet than FC. 

The convergence to a single, more efficient network has 

led to denser and more power-efficient data centers. 

PeakColo puts between 9-18 kilowatts of power in a 

single rack, which can include 240 compute nodes, and 

up to four 60-port switches. In addition to lower costs and 

agile deployments, PeakColo is also able to adopt new 

generations of technology and new features rapidly due 

to the technology and financial services received from 

Brocade’s offerings.
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Great minds don’t think alike.
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Catch Me If You Can
Manage error handling in Oracle ADF applications. 

Java EE applications such as those you build 
with Oracle Application Development 

Framework (Oracle ADF) are based on a 
layered architecture following the model-
view-controller paradigm. In such a layered 
architecture, each layer can become the 
origin of an application error that requires 
handling. As a consequence, error handling 
should be designed and implemented in all 
application layers. 

Error handling is a large knowledge area, 
and complete coverage of the topic exceeds 
the Oracle Magazine article format. To fit 
the available format, this article covers an 
overview of error handling in Oracle ADF, 
followed by hands-on instructions on how 
to implement custom error handlers on the 
Oracle ADF Controller layer.

Oracle aDF errOr HanDling 
arcHitecture
As shown in Figure 1, the Oracle ADF appli-
cation architecture consists of four layers: 
business service, Model, Controller, and 
View. Errors can occur in any of these appli-
cation layers. 

The business service layer contains the 
business logic and handles the datasource 
interaction required for querying data and 
persisting changes. This layer can produce 
validation errors—including database 
errors—and informational warnings. 

The Oracle ADF Model (referred to in the 
sample application as ADFm) layer consists 
of two parts, the business-service-specific 
data control that connects Oracle ADF to 
data bindings and services such as Oracle 
ADF Business Components, Pojo, Web 
services, or Enterprise JavaBeans (EJB). The 
data binding definition for a view is defined 
in metadata and is referred to as the “ADF 
Binding Layer” at runtime. The responsi-
bility of the binding layer is to connect user 
interface components with the data and 
business logic exposed by the business 

service through the data control. Binding 
errors occur in cases of row key issues, 
client component binding failures, mal-
formed expression language (EL) expres-
sions, and so on. If validation rules are 
defined on a binding container, validation 
errors can also occur.

The Oracle ADF Controller (referred to in 
the sample application as ADFc) layer handles 
application navigation and the client request 
lifecycle. Oracle ADF Controller errors occur 
in case of metadata configuration problems, 
missing user authorization, mismatches in 
task flow transaction settings, invalid input 
parameter objects, and so on. 

The Oracle ADF View (referred to in the 
sample application as ADFv) layer, repre-
sented by Oracle ADF Faces in Oracle ADF, 
provides a set of UI components for building 
GUIs and temporarily holding user data input 
until the data is written to the model. View 
layer errors include client-side validation 
problems, datatype conversion failure, view 
expiry, EL reference problems, and so on. 

Figure 1 shows the various Oracle ADF 

architecture layers introduced earlier. Using 
Oracle ADF, applications facilitate the Oracle 
ADF Model for querying or updating data 
exposed through business services such as 
Oracle ADF Business Components. Errors 
that occur in the business service during 
data query or update propagate to the 
Oracle ADF Model if the business service 
doesn’t handle them by, for example, using 
a Java try/catch block surrounding valida-
tion or business logic.

The Oracle ADF Model error handler 
and Oracle ADF Controller error handler 
activity defined for a task flow are central 
in the overall Oracle ADF application error 
handling.

Errors that occur in a context outside 
of the Oracle ADF Model or during the 
JavaServer Faces (JSF) “render response” 
phase must be handled manually by devel-
opers, who can use a try/catch block in 
Java or implement a custom Oracle ADF 
Controller exception handler class. 

As a last resort, you can configure the 
web.xml file so that specific error types and 

Figure 1: Oracle ADF error handling architecture
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HTTP error codes are handled by the Java EE 
Servlet container. 

In Oracle ADF, your best option for han-
dling application errors is to ensure that the 
business service is always accessed through 
the Oracle ADF Model layer. Direct access of 
the business service from managed beans 
should be banned in your Oracle ADF devel-
oper guidelines.

The Oracle ADF base exception class, 
oracle.jbo.JboException, extends java 
.lang.RuntimeException. JboException or 
any of its subclasses can be called from 
anywhere in an application without the 
need to declare the call as part of a method 
signature. Developers who want to build 
and call custom exceptions should extend 
JboException or one of its subclasses for best 
integration with Oracle ADF. 

GettinG Ready
To follow the hands-on steps in this article, 
you’ll need the studio edition of Oracle 
JDeveloper 11g Release 2 (11.1.2.3), available 
as a free download on Oracle Technology 
Network at bit.ly/LRlg7k. You also need 
access to an Oracle Database instance 
with an unlocked HR schema. Get started 
by downloading the o23adf-1896561.zip 
sample application at bit.ly/10mJLA6 and 
unzipping the file. 

To prepare for the hands-on steps, change 
the database connection used by the Oracle 
ADF Business Components Model project to 
point to your HR database schema: 
1. Launch Oracle JDeveloper 11g Release 2. 

From the Oracle JDeveloper menu bar, 
select File -> Open, and then navigate to 
the directory containing the unpacked 
sample application. 

2. Open the ErrorHandling folder, select the 
ErrorHandling.jws file, and click Open. 
The workspace opens.

3. Select View -> Database -> Database 
Navigator, and expand the ErrorHandling 
node to display the hrconn node.

4. Right-click hrconn, and select Properties 
from the context menu. Edit the data-
base connection information to work 
with your setup. Test the changes, and 
click OK. 
As another preliminary task, start the 

Oracle WebLogic Server instance inte-

grated with Oracle JDeveloper. To start 
the Oracle WebLogic Server instance, 
select Run -> Start Server Instance 
(IntegratedWebLogicServer). 

If this is the first time you’ve run the 
integrated Oracle WebLogic Server instance, 
a Create Default Domain dialog box will 
open. Create a password for the default 
Oracle WebLogic Server domain, and select 
an address from those listed for Listen 
Address. For example, choose localhost 
rather than leaving the address empty. 

Click OK to save the password and 
address, create the default domain, and 
configure it for Oracle ADF. 

Sample application oveRview
The sample application contains five Oracle 
JDeveloper projects: 
•	ADfErrorHandlingUtil contains the Oracle 

ADF Controller and Oracle ADF Model 
error handler code you will use during the 
hands-on steps in this article and is refer-
enced as a dependency in other projects.
•	BoundedTaskFlowUtil contains a task 

flow template for you to use to configure 
a method activity as an error handler to 
be used by all bounded task flows in the 
sample application.
•	Model contains view objects for querying 

department and dependent employee data. 
It exposes client methods on the applica-
tion module to simulate exceptions thrown 
when you’re working with Oracle ADF. The 
Employees entity has a validation rule 
defined to prevent the last name field from 
being updated to King.
•	UnboundedTaskFlowUtil is precreated 

for you and contains an unbounded adfc-

config.xml file with an error handler activity. 
•	ViewController contains the task flows and 

the binding context to which you will add 
error handling in the hands-on steps. 

disclaimer: For your convenience, all proj-
ects in this sample application are created in 
a single Oracle JDeveloper workspace and all 
bounded task flows are in one ViewController 
project. Note that this is not necessarily 
best-practice design.

Run the sample application by selecting 
the Oracle JDeveloper Application 
(Navigator) tab, selecting View Controller -> 
Web Content -> pages -> DeptEmp.jsf, right-
clicking the DeptEmp.jsf file, and choosing 
Run from the context menu.

When the application starts, click Next 
twice to display information for department 
30. Figure 2 shows the sample applica-
tion running in a browser and the result for 
department 30. 

The department’s UI and its command 
buttons are located in the unbounded task 
flow. The employee detail table and its 
buttons are within a bounded task flow. 
The Edit Employee button navigates from 
the bounded task flow to a subtask flow 
showing an edit form. 

Note that command buttons with ADFc 
in their labels invoke a method activity 
for throwing an exception when the busi-
ness service is being accessed through 
the Oracle ADF Binding Layer. Oracle ADF 
Controller exceptions are handled by the 
Oracle ADF Controller exception handler. 
Buttons with ADFm in their labels access 
the business service directly through the 
Oracle ADF Binding Layer to demonstrate 
error handling through the Oracle ADF 

Figure 2: Sample application screen for department 30
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Model error handler. 
To explore the default error handling, 

follow these steps in the application running 
in your browser: 
1. Click ADFc Custom Exception—below 

the department data—to see the default 
error handling in Oracle ADF Controller 
unbounded task flows if no exception 
handler is set up.

2. Click ADFm Throw Nested Exception 
to see how the Oracle ADF Model error 
handler, which is configured by default, 
handles exceptions in the business 
service (and so much more nicely than 
when no exception handler is set up).

3. Click Edit Employee to navigate to the edit 
form for the currently selected employee 
ID, which should be 114 (Den Raphealy). 
Change the Email field from DRAPHAELY 
to SKING, and click Commit. The error you 
see is a unique key constraint validation 
thrown by the database. The error propa-
gates from the business service to the 
binding layer for handling. 

4. Change the value back to DRAPHAELY, 
and click Commit. 

5. Click ADFm Custom Exception to see a 
custom application exception handled 
by the Oracle ADF Model error handler.

6. Click ADFc JboException to see how 
business service errors propagate to the 
Oracle ADF Controller if no error han-
dling is set up. 

7. Click Return to Browse View. 
Note: All exceptions other than valida-

tion and database constraint exceptions in 
this sample application are generated by 
code in the AppModuleImpl file, located in 
the oramag.marapr.thirteen.sample.model 
.bc.services package of the Model project.

UNboUNded Task Flow: oracle adF 
coNTroller error HaNdliNg 
As you have seen when running the sample, 
the display of Oracle ADF Controller errors 
is not user-friendly or localized. This is 
because no error handler has been set up. 
In the following steps, you will configure a 
task flow activity as the error handler for the 
unbounded task flow. 
1. In the Oracle JDeveloper 

Application Navigator, expand 
UnboundedTaskFlowUtil and select 

Web Content -> Page Flows -> adfc-
config. Right-click adfc-config, and 
choose Open from the context menu. 
The unbounded task flow configura-
tion file contains a method activity—
UnboundedTaskFlowErrorHandler— 
configured as an error handler (indicated 
by the exclamation mark overlay icon). 
The method activity references the  
showAdfcErrorMessageInDialog method 
of the AdfcSampleErrorHandlerImpl class 
in ADfErrorHandlingUtil to show a dialog 
box for displaying controller errors. 

2. Right-click the UnboundedTaskFlowUtil 
node, and choose Deploy -> 
UnboundedTaskFlowUtilLib from the 
context menu to deploy the Oracle ADF 
library containing the error handler. 

3. Click Finish (because you are not making 
changes to the deployment directory).

4. In the Application Navigator, select the 
ViewController project.

5. Choose View -> Resource Palette.  
In the Resource Palette, create a new file 
system connection by clicking the menu 
button with the folder icon and choosing 
New Connection -> File System from the 
menu (as shown in Figure 3). 

6. Name the new connection Unbounded 
Task Flow Error Handler.

7. Click Browse to navigate to 
and select the deploy folder—
located in the ErrorHandling -> 
UnboundedTaskFlowUtil folder—in 
the directory to which you unzipped the 
downloaded sample zip file.

8. Click Select and then OK.
9. In the Resource Palette, expand the IDE 

Connections panel and then the File 
System -> Unbounded Task Flow Error 
Handler node. 

10. With the ViewController project selected 
in the Application Navigator, right-click 
the UnboundedTaskFlowUtilLib.jar file, 
displayed in the Resource Palette under 
the Unbounded Task Flow Error Handler 
node, and choose Add to Project from 
the context menu.

11. Click Add Library in the dialog box 
to configure the library for the 
ViewController project.

12. Save your work, and test the applica-
tion by selecting View Controller -> 

Web Content -> pages -> DeptEmp.jsf, 
right-clicking the DeptEmp.jsf file, and 
choosing Run from the context menu. 
Try the command buttons that have 
ADFc in the labels to see the difference 
in the behavior.
At any time in Oracle ADF, there is only 

one unbounded task flow instance. In cases 
in which there are multiple adfc-config.xml 
files in the class path for an application, the 
Oracle ADF Controller merges them into a 
single configuration at runtime. 

The Oracle ADF library you just added to 
the ViewController project contains an adfc-
config.xml file with a method activity as an 
exception handler. At application runtime, 
this exception handler is added to the appli-
cation’s unbounded task flow.

Containing all exception handler activity 
in the unbounded task flow seems to 
handle all controller exceptions in the 
sample application well, in that it displays 
a user-friendly error message. Still, there 
is an issue to fix. When you simulate an 
exception in the bounded task flow by 
clicking ADFc Custom Exception below 
the employee table, the error displays in 
the custom dialog box. The error handling, 
however, is not in the bounded task flow but 
in the unbounded task flow, which means 
that the bounded task flow is left in an 
unpredictable state, because application 
focus now is on the unbounded task flow. 
To avoid this and follow Oracle ADF best 
practices, you should define error handler 
activities in all bounded task flows so prob-
lems can be handled locally inside a task 
flow. Details on how to configure exception 

Figure 3: Creating a new file system connection
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handler activities for bounded task flows are 
in the next section. 

Bounded Task Flow: oracle adF 
conTroller error Handling 
Unlike in unbounded task flows, it is not 
enough for bounded task flows to add 
an Oracle ADF library with an exception 
handler activity to the class path. Instead, 
the activity must be configured in each task 
flow. To simplify the configuration task, this 
hands-on section uses a task flow template 
containing the exception handler activity 
and references it from the two bounded task 
flows in the sample.
1. In the Oracle JDeveloper 

Application Navigator, expand the 
BoundedTaskFlowUtil project and select 
the Web Content -> Page Flows -> 
btf-error-handler-template bounded task 
flow template file. Right-click the file, and 
choose Open from the context menu. 
The task flow template contains a 
method activity—BtfErrorHandler—that 
references the showAdfcError 
MessageInDialog method of the 
AdfcSampleErrorHandlerImpl class in 
the ADfErrorHandlingUtil project to 
display controller errors in a dialog box. 

2. On the btf-error-handler-template.xml 
tab, select the Diagram tab , select the 
BtfErrorHandler method activity image, 
and click the red exclamation mark 
(Mark Exception Handler) in the diagram 
toolbar. This configures the method 
activity as an exception handler. 

3. To deploy the bounded task flow 
template with the error handler 
activity in the Application Navigator, 
right-click the BoundedTaskFlowUtil 
project node and choose Deploy -> 
BoundedTaskFlowUtilLib from the 
context menu. The Oracle ADF library 
has been predefined for this sample.

4. Click Finish in the dialog box (because 
you are not making changes to the 
deployment directory).

5. In the Application Navigator, select the 
ViewController project.

6. Choose View -> Resource Palette to 
display the Resource Palette panel. 

7. In the Resource Palette, expand the IDE 
Connection accordion tab and right-click 

the File System node.
8. Select New File System Connection  

from the menu, and name the new  
connection Bounded Task Flow 
Error Handler. 

9. Click Browse to navigate to and select 
the deploy folder—located in the 
ErrorHandling -> BoundedTaskFlowUtil 
folder—in the directory to which you 
unzipped the downloaded sample zip file.

10. Click Select and then OK.
11. In the Resource Palette -> IDE 

Connections panel, expand the File 
System -> Bounded Task Flow Error 
Handler node. 

12. With the ViewController project selected 
in the Application Navigator, right-
click the BoundedTaskFlowUtilLib.jar 
file—located under the Bounded Task 
Flow Error Handler node in the Resource 
Palette—and choose Add to Project from 
the context menu.

13. Click Add Library in the opened dialog 
box to add the Oracle ADF library with 
the bounded task flow exception handler 
for the ViewController project.

14. In the Application Navigator, expand the 
ViewController -> Web Content -> Page 
Flows -> bounded-tf node.

15. Select the browse-employees-task-flow 
bounded task flow, and select View -> 
Structure to open the Structure window 
(if it is not already open). 

16. In the Structure window, expand the 
ADF Task Flow node and select the task-
flow-definition child node.

17. Select View -> Property Inspector, and 
navigate to the Document property 
under the Based on Template header. 

18. Set the Document property value to 

/WEB-INF/btf-error-handler-template 

.xml

note: /WEB-INF/btf-error-handler-
template.xml is the name of the 
template document defined in the 
BoundedTaskFlowUtil project. There is 
no option yet in Oracle JDeveloper for a 
project to browse configured Oracle ADF 
libraries for the names of contained doc-
uments. Therefore, this configuration is 
manual for existing bounded task flows. 

If you build a new bounded task flow, 
you have the option—in the process of 
task flow creation—to select a template, 
in which case this configuration is auto-
mated for you. 

19. Edit the Based on Template ID property, 
selecting the btf-error-handler-template 
entry from the list. (You must click in 
the Based on Template ID field for the 
select list to appear.) Before configuring 
the exception handler on the second 
bounded task flow in the sample, run 
the application. Select View Controller -> 
Web Content -> pages -> DeptEmp.jsf, 
right-click DeptEmp.jsf, and choose Run 
from the context menu.

20. When the sample application appears  
in the browser, click Edit Employee 
(below the employee table) to navigate 
to the bounded task flow containing the 
edit form. 

21. In the edit view, click ADFc JboException 
and note how the edit form task flow is 
abandoned and focus is put back on the 
employee bounded task flow. Task flows 
with no defined error handling are closed 
when an exception occurs and is passed 
on to the calling task flow. You can avoid 
this by configuring an exception handler 
activity in all bounded task flows. 

22. Repeat steps 14 through 19 for the edit-
employee-task-flow bounded task flow 
in the ViewController project, and rerun 
the sample application. 

23. Save your work.
note: Bounded task flows don’t neces-

sarily need to share the same error handler 
activity. Instead, each bounded task flow 
can have its own error handler routine 
defined. Also, there is no rule that errors 
must be displayed in a dialog box as dem-
onstrated in this sample application. You 
can, for example, configure a router activity 
as an error handler to handle exceptions 
differently, according to their specific type 
or error codes. 

cusTom oracle adF model  
error Handler
The Oracle ADF Model error handler is 
configured in the Oracle ADF Binding 
context and handles errors that occur 
when the business service is accessed 
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through the Oracle ADF Binding Layer. 
The default implementation class is 
DCErrorHandlerImpl—you’ve seen it in 
action earlier when running the sample 
application and clicking one of the buttons 
prefixed with ADFm in the label.

The Oracle ADF Model error handler is 
central in Oracle ADF error handling, and by 
default it re-raises only exceptions handled 
by the controller of the Oracle ADF Faces 
view layer. It also, however, removes the 
outer exception from bundled exceptions to 
avoid displaying duplicate error messages. 
In a production environment, there is a lot 
more you may want to do with exceptions, 
such as suppressing specific exceptions, 
changing error messages, or adding logging 
and incident reporting. 

To address these requirements, you can 
customize the Oracle ADF error handler. 
(There is only one Oracle ADF Model error 
handler active for an Oracle ADF applica-

tion.) The Oracle-hosted online version 
of this article at bit.ly/UleuqX includes 
instructions on how to customize the Oracle 
ADF error handler. 

CONCLUSION
This article stepped you through the configu-
ration of a custom error handler activity in 
Oracle ADF task flows and the customization 
of the default binding error handler. Error 
handling is a large knowledge area—follow 
up by reading more about it in the product 
documentation and blog entries listed in 
“Next Steps.” t

Frank Nimphius is a senior principal product 
manager for Oracle JDeveloper and Oracle ADF. 
He is a coauthor of Oracle Fusion Developer 
Guide: Building Rich Internet Applications with 
Oracle ADF Business Components and Oracle 
ADF Faces (McGraw-Hill, 2010).
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Pl/SQl By Steven FeuerStein

Working with Cursors
Part 12 in a series of articles on understanding  
and using PL/SQL

The central purpose of the Oracle PL/SQL  
language is to make it as easy and effi-

cient as possible to query and change the 
contents of tables in a database. You must, 
of course, use the SQL language to access 
tables, and each time you do so, you use 
a cursor to get the job done. A cursor is a 
pointer to a private SQL area that stores 
information about the processing of a 
SELECT or data manipulation language 
(DML) statement (INSERT, UPDATE, DELETE, 
or MERGE). Cursor management of DML 
statements is handled by Oracle Database, 
but PL/SQL offers several ways to define 
and manipulate cursors to execute SELECT 
statements. This article focuses on the most-
common ways programmers execute SELECT 
statements in PL/SQL, namely  
•	Using the SELECT-INTO statement
•	Fetching from an explicit cursor
•	Using a cursor FOR loop
•	Using EXECUTE IMMEDIATE INTO for 

dynamic queries
•	Using cursor variables

At the end of the article, I offer some quick 
tips to help you figure out which of these tech-
niques you should use for different scenarios.

SELECT-INTO
SELECT-INTO offers the fastest and simplest 
way to fetch a single row from a SELECT 
statement. The syntax of this statement is

SELECT select_list INTO variable_list 

FROM remainder_of_query;

where remainder_of_query contains the list 
of tables or views, the WHERE clause, and 
other clauses of the query. The number and 
types of elements in the variable_list must 
match those of the select_list.

If the SELECT statement identifies more 
than one row to be fetched, Oracle Database 
will raise the TOO_MANY_ROWS exception. 

If the statement doesn’t identify any rows 
to be fetched, Oracle Database will raise the 
NO_DATA_FOUND exception.

Here are some examples of using 
SELECT-INTO:
1.	 Get the last name for a specific employee 

ID (the primary key in the employees 
table):

DECLARE

  l_last_name  employees.last_name%TYPE;

BEGIN

  SELECT last_name

    INTO l_last_name

    FROM employees

   WHERE employee_id = 138;

  DBMS_OUTPUT.put_line ( 

     l_last_name);

END;

If there is a row in the employees table 
with ID 138, this block will display the last 
name of that employee. If there is no such 
row, the block will fail with an unhandled 
NO_DATA_FOUND exception. Assuming 
that a unique index is defined on the 
employee_id column, this block will never 
raise the TOO_MANY_ROWS exception.
2.	 Fetch an entire row from the employees 

table for a specific employee ID:

DECLARE

   l_employee   employees%ROWTYPE;

BEGIN

   SELECT *

     INTO l_employee

     FROM employees

    WHERE employee_id = 138;

   DBMS_OUTPUT.put_line ( 

      l_employee.last_name);

END;

Again, if an employee exists for that ID, 
the last name will be displayed. In this case, 
I declare a record based on the employees 
table and fetch all columns (with a SELECT *) 
into that record for the specified row.
3.	 Fetch columns from different tables:

DECLARE

  l_last_name         

     employees.last_name%TYPE;

  l_department_name   

     departments.department_name%TYPE;

BEGIN

  SELECT last_name, department_name

    INTO l_last_name, l_department_name

    FROM employees e, departments d

   WHERE e.department_id=d.department_id

         AND e.employee_id=138;

  DBMS_OUTPUT.put_line (

     l_last_name || 

     ' in ' || 

     l_department_name);

END;

In this case, I need more than one column 
value but not all the column values in either 
or both of the tables. So I declare two vari-

OracLe DatabaSe

Table 1: Possible error messages if INTO and SELECT lists do not match

ORA-00947: not enough values the INtO list contains fewer variables than the SeLect list.

ORA-00913: too many values the INtO list contains more variables than the SeLect list.

ORA-06502: PL/SQL: numeric or value error the number of variables in the INtO and SeLect lists matches, but the 
datatypes do not match and Oracle Database was unable to convert  
implicitly from one type to the other.
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ables and fetch the two column values into 
those variables. 

What happens if the list of variables in 
the INTO clause does not match the SELECT 
list of the query? You will see one of the error 
messages shown in Table 1.

Fetching From explicit cursors
A SELECT-INTO is also referred to as an 
implicit query, because Oracle Database 
implicitly opens a cursor for the SELECT 
statement, fetches the row, and then closes 
the cursor when it finishes doing that (or 
when an exception is raised).

You can, alternatively, explicitly declare a 
cursor and then perform the open, fetch, and 

close operations yourself. 
Suppose I need to write a block that 

fetches employees in ascending salary order 
and gives them a bonus from a total pool of 
funds by calling the assign_bonus proce-
dure, whose header is 

PROCEDURE assign_bonus (

   employee_id_in IN      

      employees.employee_id%TYPE, 

   bonus_pool_io  IN OUT INTEGER)

Each time assign_bonus is called, the 
procedure subtracts the bonus given from 
the total and returns that reduced total. 
When that bonus pool is exhausted, it stops 

fetching and commits all changes. 
Listing 1 includes a block that uses an 

explicit cursor to implement this logic, and 
it describes the operations in the block at 
specified line numbers.

Here are some things to keep in mind 
when working with explicit cursors:
1. If the query does not identify any 

rows, Oracle Database will not raise 
NO_DATA_FOUND. Instead, the cursor_
name%NOTFOUND attribute will  
return TRUE. 

2. Your query can return more than one 
row, and Oracle Database will not raise 
TOO_MANY_ROWS.

3. When you declare a cursor in a package 
(that is, not inside a subprogram of the 
package) and the cursor is opened, it will 
stay open until you explicitly close it or 
your session is terminated.

4. When the cursor is declared in a decla-
ration section (and not in a package), 
Oracle Database will also automatically 
close it when the block in which it is 
declared terminates. It is still, however, 
a good idea to explicitly close the cursor 
yourself. If the cursor is moved to a 
package, you will have the now neces-
sary CLOSE already in place. And if it is 
local, then including a CLOSE statement 
will also show other developers and your 
manager that you are paying attention.

using the cursor For loop
The cursor FOR loop is an elegant and 
natural extension of the numeric FOR loop in 
PL/SQL. With a numeric FOR loop, the body 
of the loop executes once for every integer 
value between the low and high values speci-
fied in the range. With a cursor FOR loop, 
the body of the loop is executed for each row 
returned by the query. 

The following block uses a cursor 
FOR loop to display the last names of all 
employees in department 10:

BEGIN

   FOR employee_rec IN ( 

        SELECT *

          FROM employees

         WHERE department_id = 10)

   LOOP

      DBMS_OUTPUT.put_line (

 1  DECLARE 
 2     l_total       INTEGER := 10000; 
 3 
 4     CURSOR employee_id_cur 
 5     IS 
 6          SELECT employee_id 
 7            FROM plch_employees 
 8        ORDER BY salary ASC; 
 9 
10     l_employee_id   employee_id_cur%ROWTYPE; 
11  BEGIN 
12     OPEN employee_id_cur; 
13 
14     LOOP 
15        FETCH employee_id_cur INTO l_employee_id; 
16        EXIT WHEN employee_id_cur%NOTFOUND; 
17 
18        apply_bonus (l_employee_id, l_total); 
19        EXIT WHEN l_total <= 0; 
20     END LOOP; 
21 
22     CLOSE employees_cur; 
23  END;

Code Listing 1: Block and description of explicit cursor implementation 

Line(s) Description

4–8 The explicit cursor declaration. Move the query from the executable section (where the SELECT-INTO must reside), 
and use the CURSOR keyword to declare (give a name to) that query.

10 Declare a record based on the row of data returned by the query. In this case, there is just a single column value, 
so you could just as easily have declared l_employee_id as employees.employee_id%TYPE. But whenever you use 
an explicit cursor, it is best to declare a record by using %ROWTYPE, so that if the SELECT list of the cursor ever 
changes, that variable will change with it.

12 Open the cursor, so that rows can now be fetched from the query.
Note: This is a step Oracle Database performs with the SELECT-INTO statement.

14 Start a loop to fetch rows.

15 Fetch the next row for the cursor, and deposit that row’s information into the record specified in the INTO clause. 
Note: This is a step Oracle Database performs with the SELECT-INTO statement.

16 If the FETCH does not find a row, exit the loop.

18 Call apply_bonus, which applies the bonus and also decrements the value of the l_total variable by that bonus 
amount.

19 Exit the loop if all the bonus funds have been exhausted.

22 Close the cursor. 
Note: This is a step Oracle Database performs with the SELECT-INTO statement.
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         employee_rec.last_name);

   END LOOP;

END;

You can also use a cursor FOR loop with 
an explicitly declared cursor:

DECLARE

   CURSOR employees_in_10_cur

   IS

      SELECT *

        FROM employees

       WHERE department_id = 10;

BEGIN

   FOR employee_rec  

   IN employees_in_10_cur

   LOOP

      DBMS_OUTPUT.put_line (

         employee_rec.last_name);

   END LOOP;

END;

The nice thing about the cursor FOR loop 
is that Oracle Database opens the cursor, 
declares a record by using %ROWTYPE 

against the cursor, fetches each row into a 
record, and then closes the loop when all the 
rows have been fetched (or the loop termi-
nates for any other reason).

Best of all, Oracle Database automati-
cally optimizes cursor FOR loops to perform 
similarly to BULK COLLECT queries (covered 
in “Bulk Processing with BULK COLLECT and 
FORALL,” in the September/October 2012 
issue of Oracle Magazine [bit.ly/12k0n8H]). 
So even though your code looks as if you are 
fetching one row at a time, Oracle Database 
will actually fetch 100 rows at a time—and 
enable you to work with each row individually.

Dynamic Queries with  
eXecute immeDiate
Dynamic SQL means that at the time you 
write (and then compile) your code, you do 
not have all the information you need for 
parsing a SQL statement. Instead, you must 
wait for runtime to complete the SQL state-
ment and then parse and execute it.

Oracle Database makes it easy to execute 
SQL statements (and PL/SQL blocks) 

dynamically with the EXECUTE IMMEDIATE 
statement. And querying data is the easiest 
dynamic SQL operation of all!

You can fetch a single row or multiple 
rows. Here is a generic function that fetches 
the value of a numeric column in any table, 
for the specified WHERE clause:

CREATE OR REPLACE FUNCTION  

single_number_value (

   table_in    IN VARCHAR2,

   column_in   IN VARCHAR2,

   where_in    IN VARCHAR2)

   RETURN NUMBER

IS

   l_return   NUMBER;

BEGIN

   EXECUTE IMMEDIATE

         'SELECT '

      || column_in

      || ' FROM '

      || table_in

      || ' WHERE '

      || where_in

      INTO l_return;

PL/SQL developers frequently need to retrieve data for a single row in a table, 
specified (usually) by a primary key value, and often find themselves writing 
the same primary key lookup again and again. A much better approach is to 
move each of your SELECT-INTO queries into a function whose sole purpose 
is to serve up the requested row. So instead of this: 

DECLARE

   l_employee   employees%ROWTYPE;

BEGIN

   SELECT *

     INTO l_employee

     FROM employees

    WHERE employee_id = 138;

   DBMS_OUTPUT.put_line ( 

      l_employee.last_name);

END;

you would first create a function:

CREATE OR REPLACE FUNCTION row_for_employee_id (

   employee_id_in IN employees.employee_id%TYPE)

   RETURN employees%ROWTYPE

IS

   l_employee   employees%ROWTYPE;

BEGIN

   SELECT *

     INTO l_employee

     FROM employees e

    WHERE e.employee_id = 

       row_for_employee_id.employee_id_in;

   RETURN l_employee;

EXCEPTION

   WHEN NO_DATA_FOUND

   THEN

      RETURN NULL;

END;

Then the anonymous block for your primary key lookup would be

DECLARE

   l_employee   employees%ROWTYPE;

BEGIN

   l_employee :=  

      row_for_employee_id (138);

   DBMS_OUTPUT.put_line ( 

      l_employee.last_name);

END;

Best of all, the next time you need to get a row from the employees table for 
an ID, you’ll just call the function. 

There are two big advantages to this approach:
1. Your productivity increases, because you can write less code and rely on 

prebuilt, pretested, reusable programs. 
2. If you ever need to change the way you look up that single row, you’ll make 

the change in one place (the “single point of definition”) and all programs 
that call the function will immediately use the improved version.
Note that I included in the function an exception handler that traps 

NO_DATA_FOUND and simply returns a NULL record. During execution of a 
SELECT-INTO, the absence of data is often not actually an error but, rather, 
just a data condition. So it is quite common to trap the exception and return 
an indicator that no row was found. (NULL is usually, but not necessarily, a 
good indicator of this state of affairs.) The programmer who calls the function 
gets to decide how to treat the NO_DATA_FOUND condition.

Move SELECT-INTOs into Functions
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   RETURN l_return;

END;

As you can see, instead of SELECT-INTO, 
I use EXECUTE IMMEDIATE-INTO and 
construct the SELECT statement from the 
arguments passed to the function. Here’s an 
example of calling the function:

BEGIN

   DBMS_OUTPUT.put_line (

      single_number_value ( 

                'employees',

                'salary',

                'employee_id=138'));

END;

As with SELECT-INTO, EXECUTE 
IMMEDIATE-INTO will raise NO_DATA_
FOUND if no rows are found and TOO_
MANY_ROWS if more than one row is found.

You can also use EXECUTE IMMEDIATE 
to fetch multiple rows of data, which means 
that you will populate a collection, so you 
must use BULK COLLECT. The following is a 
procedure that will display the values of any 
numeric column for all rows specified in the 
WHERE clause:

CREATE OR REPLACE PROCEDURE  

show_number_values (

   table_in    IN VARCHAR2,

   column_in   IN VARCHAR2,

   where_in    IN VARCHAR2)

IS

   TYPE values_t IS TABLE OF NUMBER;

   l_values   values_t;

BEGIN

   EXECUTE IMMEDIATE

         'SELECT '

      || column_in

      || ' FROM '

      || table_in

      || ' WHERE '

      || where_in

      BULK COLLECT INTO l_values;

   FOR indx IN 1 .. l_values.COUNT

   LOOP

      DBMS_OUTPUT.put_line  

      (l_values (indx));

   END LOOP;

END;

And when I call the procedure for the 
standard employees table

BEGIN

   show_number_values (

      'employees',

      'salary',

      'department_id = 10  

       order by salary desc');

END;

I see the following two rows of output:

4400 

3200

A general note of caution regarding 
dynamic SQL and the preceding examples in 
particular: whenever you concatenate text to 
execute a dynamically executed statement, 
you run the risk of SQL injection. This occurs 
when a malicious user “injects,” or inserts 

into the statement, code that changes the 
behavior of that SQL statement. 

For advice on avoiding SQL injection–based 
security breaches, check out “How to Write 
SQL Injection Proof PL/SQL” at bit.ly/YYbu9B. 

Cursor Variables
A cursor variable is, as you might guess from 
its name, a variable that points to a cursor 
or a result set. Unlike with an explicit cursor, 
you can pass a cursor variable as an argu-
ment to a procedure or a function. There are 
several excellent use cases for cursor vari-
ables, including the following:
•	Pass a cursor variable back to the host envi-

ronment that called the program unit—the 
result set can be “consumed” for display or 
other processing. 
•	Construct a result set inside a function, and 

return a cursor variable to that set. This is 
especially handy when you need to use  
PL/SQL, in addition to SQL, to build the 
result set.
•	Pass a cursor variable to a pipelined table 

 1  CREATE OR REPLACE FUNCTION names_for ( 
 2        name_type_in IN VARCHAR2) 
 3     RETURN SYS_REFCURSOR 
 4  IS 
 5     l_return   SYS_REFCURSOR; 
 6  BEGIN 
 7     CASE name_type_in 
 8        WHEN 'EMP' 
 9        THEN 
10           OPEN l_return FOR 
11                SELECT last_name 
12                  FROM employees 
13              ORDER BY employee_id; 
14        WHEN 'DEPT' 
15        THEN 
16           OPEN l_return FOR 
17                SELECT department_name 
18                  FROM departments 
19              ORDER BY department_id; 
20     END CASE; 
21 
22     RETURN l_return; 
23  END names_for;

Code Listing 2: Block and description of the names_for function, which returns a cursor variable

Line(s) Description

3 Return a piece of data whose type is SYS_REFCURSOR. 

5 Declare a cursor variable to be returned by the function.

7 Use a CASE statement driven by the value of name_type_in to determine which query should be opened.

10–13 Open a cursor variable for a query from the employees table.

16–19 Open a cursor variable for a query from the departments table.
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function—a powerful but quite advanced 
optimization technique.

A full explanation of cursor variables, 
including the differences between strong 
and weak REF CURSOR types, is beyond the 
scope of this article. Instead, I will show the 
basic syntax for working with cursor variables 
and identify situations in which you might 
consider using this feature.

Cursor variables can be used with either 
embedded (static) or dynamic SQL. Listing 2  
includes the names_for function, which 
returns a cursor variable that fetches either 
employee or department names, depending 
on the argument passed to the function. 

Here is a block that uses the names_for 
function to display all the names in the 
departments table:

DECLARE

   l_names   SYS_REFCURSOR;

   l_name    VARCHAR2 (32767);

BEGIN

   l_names := names_for ('DEPT');

   LOOP

      FETCH l_names INTO l_name;

      EXIT WHEN l_names%NOTFOUND;

      DBMS_OUTPUT.put_line (l_name);

   END LOOP;

   CLOSE l_names;

END;

As you can see, all the information about 
the query being opened is “hidden” behind 
the function header. You simply ask to get the 
“names for” a given table. The function picks 
the appropriate SELECT statement, opens the 
cursor variable for that statement, and then 
returns the variable pointing to that result set.

Once the cursor variable has been opened 
and passed back to the block, I use the same 
code with a cursor variable that I would use 
with an explicit cursor:
•	FETCH from the cursor (variable) INTO one 

or more variables (I can even FETCH-BULK 
COLLECT INTO with a cursor variable, pop-
ulating a collection with multiple rows)
•	Check the %NOTFOUND attribute of  

the cursor variable to see if I am done 
fetching all rows

•	CLOSE the cursor variable when done
The OPEN-FOR statement is unique to 

cursor variables and enables me to specify 
at runtime, without having to switch to 
dynamic SQL, which data set will be fetched 
through the cursor variable. 

Nevertheless, you can use OPEN-FOR with 
a dynamic SELECT statement. Here is a very 
simple example:

CREATE OR REPLACE FUNCTION  

numbers_from ( 

      query_in IN VARCHAR2)

   RETURN SYS_REFCURSOR

IS

   l_return   SYS_REFCURSOR;

BEGIN

   OPEN l_return FOR query_in;

   RETURN l_return;

END numbers_from;

And here is a block—virtually identical to 
the one that calls names_for, above—that 
displays all the salaries for employees in 
department 10:

DECLARE

  l_salaries   SYS_REFCURSOR;

  l_salary     NUMBER;

BEGIN

  l_salaries :=

    numbers_from (

      'select salary 

        from employees 

       where department_id = 10');

  LOOP

    FETCH l_salaries INTO l_salary;

    EXIT WHEN l_salaries%NOTFOUND;

    DBMS_OUTPUT.put_line (l_salary);

  END LOOP;

  CLOSE l_salaries;

END;

Choosing	the	Right	Way	to	QueRy
This article has shown that the PL/SQL lan-
guage offers many different ways, ranging 
from the simplest SELECT-INTO implicit 
query to the much more complicated cursor 
variable, to use cursors to fetch data from 

relational tables into local variables. 
Here are some guidelines to help you 

decide which technique to use:
1.	 When fetching a single row, use SELECT-

INTO or EXECUTE IMMEDIATE-INTO (if 
your query is dynamic). Do not use an 
explicit cursor or a cursor FOR loop.

2.	 When fetching all the rows from a query, 
use a cursor FOR loop unless the body 
of the loop executes one or more DML 
statements (INSERT, UPDATE, DELETE, 
or MERGE). In such a case, you will want 
to switch to BULK COLLECT and FORALL.

3.	 Use an explicit cursor when you need to 
fetch with BULK COLLECT, but limit the 
number of rows returned with each fetch.

4.	 Use an explicit cursor when you are 
fetching multiple rows but might condi-
tionally exit before all rows are fetched.

5.	 Use a cursor variable when the query you 
are fetching from varies at runtime (but 
isn’t necessarily dynamic) and especially 
when you need to pass a result back to a 
non-PL/SQL host environment.

6.	 Use EXECUTE IMMEDIATE to query data 
only when you cannot fully construct 
the SELECT statement while writing 
your code. 
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SQl 101 By Melanie caffrey

A Window into the World 
of Analytic Functions
Part 10 in a series on the basics of the relational 
database and SQL 

Part 9 in this series, “Having Sums, 
Averages, and Other Grouped Data” 

(Oracle Magazine, January/February 2013), 
introduced common SQL aggregate functions 
and the GROUP BY and HAVING clauses, 
showing how you can use them to manipu-
late single-row and grouped result set data to 
convey more-meaningful results. The discus-
sion of aggregate functions segues logically 
into the subject of more-advanced SQL oper-
ations that use aggregations and other spe-
cific views of your data. This article is the first 
in a three-article sequence that introduces 
you to some commonly used analytic func-
tions and their associated clauses. Analytic 
functions not only operate on multiple rows 
but also can perform operations such as 
ranking data, calculating running totals, and 
identifying changes between different time 
periods (to name a few)—all of which facili-
tate creation of queries that answer business 
questions for reporting purposes.

To try out the examples in this series, you 
need access to an Oracle Database instance. 
If necessary, download and install an Oracle 
Database edition for your operating system 
from bit.ly/fherki. I recommend installing 
Oracle Database, Express Edition 11g Release 
2. If you install the Oracle Database software, 
choose the installation option that enables 
you to create and configure a database. A new 
database, including sample user accounts and 
their associated schemas, will be created for 
you. (Note that SQL_101 is the user account to 
use for the examples in this series; it’s also the 
schema in which you’ll create database tables 
and other objects.) When the installation 
process prompts you to specify schema pass-
words, enter and confirm passwords for SYS 
and SYSTEM and make a note of them. 

Finally—whether you installed the data-
base software from scratch or have access 

to an existing Oracle Database instance—
download, unzip, and execute the SQL script 
available at bit.ly/T7BJaN to create the tables 
for the SQL_101 schema that are required for 
this article’s examples. (View the script in a 
text editor for execution instructions.) 

IncreasIng Your Bottom LIne
You can use standard SQL to answer most 
data questions. However, pure SQL queries 
that answer questions such as “What is the 
running total of employee salary values as 
they are summed row by row?” aren’t easy 
to write and may not perform well over time. 
Analytic functions add extensions to SQL 
that make such operations faster-running 
and easier to code. 

The query in Listing 1 demonstrates use 
of the SUM analytic function. The query 
results list all employees alongside their 
respective salary values and display a 

cumulative total of their salaries.
This result is accomplished with the query 

line that reads

SUM (salary)

  OVER (ORDER BY last_name, first_name) 

running_total 

anatomY of an anaLYtIc functIon
Learning the syntax of an analytic function 
is half the battle in harnessing its power for 
efficient query processing. The syntax for the 
analytic query line in Listing 1 is

FUNCTION_NAME( column | 

expression,column | expression,... ) 

OVER 

( Order-by-Clause ) 

In Listing 1, the function name is SUM. The 
argument to the SUM function is the SALARY 

OracLe DatabaSe

SQL> set feedback on
SQL> set lines 32000
SQL> select last_name, first_name, salary,
  2     SUM (salary)
  3    OVER (ORDER BY last_name, first_name) running_total
  4    from employee
  5   order by last_name, first_name;

LAST_NAME  FIRST_NAME                         SALARY RUNNING_TOTAL
——————————————— ————————————————————— ——————————————————————————————————————— ——————————————————— 
Dovichi    Lori
Eckhardt   Emily                              100000        100000
Friedli    Roger                               60000        160000
James      Betsy                               60000        220000
Jeffrey    Thomas                             300000        520000
Michaels   Matthew                             70000        590000
Newton     Donald                              80000        670000
Newton     Frances                             75000        745000
Wong       Theresa                             70000        815000
leblanc    mark                                65000        880000
peterson   michael                             90000        970000

11 rows selected.

Code Listing 1: Obtain a cumulative salary total, row by row, for all employees
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column (although it could also be an expres-
sion). The OVER clause identifies this func-
tion call as an analytic function (as opposed 
to an aggregate function). The ORDER BY 
clause identifies the piece of data this ana-
lytic function will be performed “over.”

This series will discuss scalar subqueries 
in a later installment. Suffice it to say for 
this article’s purposes that using a scalar 
subquery is another method you could 
employ to achieve the result obtained in 
Listing 1. However, it would perform sig-
nificantly more slowly and its syntax would 
be more difficult to write than the analytic 
query line in Listing 1. 

The query in Listing 2 cumulatively sums 
the salary values of the employee rows within 
each department. The PARTITION clause 
ensures that the analytic function is applied 
independently to each department group (or 
partition). You can see that the cumulative 
total resets after the department changes 
from 10 to 20, and again from 20 to 30, and 
finally from 30 to an employee record that 
has no department ID. The analytic func-
tion syntax including a PARTITION clause 
expands as follows on the syntax used in the 
Listing 1 example:

FUNCTION_NAME( argument,argument,… ) 

OVER 

( Partition-Clause Order-by-Clause )

A SepArAte Order
The queries in Listings 1 and 2 sort the rows 
returned by employee last name and first 
name. The query in Listing 3 uses a slightly 
different ordering criterion for the analytic 
function computation. 

The analytic function in Listing 3 computes 
the department total values based on salary, 
in ascending order for each partition, with 
NULL salary values evaluated last. You can 
see that the record for Lori Dovichi—the only 
record with a NULL salary value—ends up 
with the same DEPARTMENT_TOTAL value 
as the record in the same department (Emily 
Eckhardt) that has the highest salary value. 

An analytic function’s ORDER BY clause 
works independently from the ORDER BY 
clause of the overall query that contains 
the analytic function. Little or no correla-
tion exists between the two unless they use 

the same column or expression listings in 
the same order. In Listing 4, for example, 
note that even though the data returned is 
listed in department/last name/first name 
order (like the result sets in Listings 1 and 2), 
the values returned for the DEPARTMENT_
TOTAL expression match the values for those 
returned in Listing 3. And even though Betsy 
James and Lori Dovichi appear in a different 
order in the result sets of Listings 3 and 4, the 
values returned for their respective depart-
ment total computations are the same. 

YOur ChOiCe Of WindOW
An analytic function might or might not 
include a windowing clause. A windowing 
clause is a set of parameters or keywords that 
defines the group (or window) of rows within 
a particular partition that will be evalu-
ated for analytic function computation. The 
query in Listing 1 uses a windowing clause 
by default, because it uses an ORDER BY 
clause. An ORDER BY clause, in the absence 
of any further windowing clause parameters, 
effectively adds a default windowing clause: 

SQL> select last_name, first_name, department_id, salary,
  2     SUM (salary)
  3    OVER (PARTITION BY department_id ORDER BY last_name, first_name) 
department_total
  4    from employee
  5  order by department_id, last_name, first_name;

LAST_NAME  FIRST_NAME     DEPARTMENT_ID     SALARY  DEPARTMENT_TOTAL
——————————————— ———————————————————  ————————————————————  —————————————— ——————————————————————— 
Dovichi    Lori                      10
Eckhardt   Emily                     10     100000           100000
Friedli    Roger                     10      60000           160000
James      Betsy                     10      60000           220000
Michaels   Matthew                   10      70000           290000
Newton     Donald                    10      80000           370000
leblanc    mark                      20      65000            65000
peterson   michael                   20      90000           155000
Jeffrey    Thomas                    30     300000           300000
Wong       Theresa                   30      70000           370000
Newton     Frances                           75000            75000

11 rows selected.

Code Listing 2: Obtain a cumulative salary total, row by row, by department

SQL> select last_name, first_name, department_id, salary,
  2     SUM (salary)
  3    OVER (PARTITION BY department_id ORDER BY salary) department_total
  4    from employee
  5  order by department_id, salary, last_name, first_name;

LAST_NAME  FIRST_NAME     DEPARTMENT_ID     SALARY   DEPARTMENT_TOTAL
—————————————— ———————————————————  ————————————————————  ——————————————  ——————————————————————— 
Friedli    Roger                     10      60000            120000
James      Betsy                     10      60000            120000
Michaels   Matthew                   10      70000            190000
Newton     Donald                    10      80000            270000
Eckhardt   Emily                     10     100000            370000
Dovichi    Lori                      10                       370000
leblanc    mark                      20      65000             65000
peterson   michael                   20      90000            155000
Wong       Theresa                   30      70000             70000
Jeffrey    Thomas                    30     300000            370000
Newton     Frances                           75000             75000

11 rows selected.

Code Listing 3: Compute each row based on salary value
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RANGE UNBOUNDED PRECEDING, which 
means, “The current and previous rows in the 
current partition are the rows that should be 
used in the computation.” When an ORDER 
BY clause isn’t accompanied by a PARTITION 
clause, the entire set of rows used by the ana-
lytic function is the default current partition. 

The queries in Listings 3 and 4 include 
a PARTITION clause but use no windowing 
clause parameters. In the calculated results, 
the DEPARTMENT_TOTAL values for Betsy 
James and Roger Friedli are identical. In the 
absence of windowing clause parameters, 
when your query’s analytic function orders by 
a particular column or expression within its 
partition and two or more rows have the same 
value, the analytic function is applied to each 
of them and returns the same result, because 
the analytic function cannot ascertain the 
order in which they should be evaluated.

The query in Listing 5 uses the ROWS 2 
PRECEDING windowing clause to sum the 
current row’s salary value with just the two 
preceding rows’ salary values. Even though 
the employee listed just above Matthew 
Michaels, Betsy James, has a DEPARTMENT_
TOTAL value of 220000, the DEPARTMENT_
TOTAL value listed for Matthew Michaels 
is 190000. This occurs because only the 
SALARY value for Matthew Michaels, 70000, 
is summed with the SALARY values of the 
two rows directly preceding his—those of 
Betsy James and Roger Friedli. 

If a windowing clause that uses param-
eters is added to an analytic function, the 
resulting syntax will look like this:

FUNCTION_NAME( argument,argument,… ) 

OVER 

( Partition-Clause Order-by-Clause 

Windowing-Clause)

Multiple WindoWs into Your data
The windowing clause provides either 
a sliding or an anchored view of data, 
depending on which parameters you pass 
to it. Queries with just an ORDER BY clause 
(such as those in Listings 1, 2, 3, and 4) 
provide an anchored view of the data: it 
begins with the first row (or top) of the parti-
tion and ends with the current row being 
processed. The query in Listing 5 results 
in a sliding view of the data, because the 

DEPARTMENT_TOTAL value for each row can 
change, depending on how the data is sorted 
(ordered) within each partition. 

Listing 5 demonstrates use of the 
ROWS clause as the parameter input to 
the windowing clause. You can also create 
a sliding view of data by using the RANGE 
clause. Unlike the ROWS clause, the RANGE 
windowing clause can be used only with 
ORDER BY clauses containing columns or 
expressions of numeric or date datatypes. 
It has this datatype requirement because it 
operates on all rows within a certain range 

of the current row. The value for the column 
or expression by which your data is ordered 
within each partition falls within specified 
numeric or date units from the current row. 

The query in Listing 6 illustrates how the 
RANGE clause works. The query’s partition is 
sorted by HIRE_DATE. The query then speci-
fies the following windowing clause:

RANGE 90 PRECEDING

This line means, “Provide a summary of 
the current row’s salary value together with 

SQL> select last_name, first_name, department_id, salary,
  2     SUM (salary)
  3    OVER (PARTITION BY department_id ORDER BY salary) department_total
  4    from employee
  5  order by department_id, last_name, first_name;

LAST_NAME  FIRST_NAME     DEPARTMENT_ID     SALARY DEPARTMENT_TOTAL
——————————————— ————————————————————— ——————————————————— ——————————————— ——————————————————————— 
Dovichi    Lori                      10                      370000
Eckhardt   Emily                     10     100000           370000
Friedli    Roger                     10      60000           120000
James      Betsy                     10      60000           120000
Michaels   Matthew                   10      70000           190000
Newton     Donald                    10      80000           270000
leblanc    mark                      20      65000            65000
peterson   michael                   20      90000           155000
Jeffrey    Thomas                    30     300000           370000
Wong       Theresa                   30      70000            70000
Newton     Frances                           75000            75000

11 rows selected.

Code Listing 4: Sort the data returned from the query in Listing 3 differently

SQL> select last_name, first_name, department_id, salary,
  2     SUM (salary)
  3    OVER (PARTITION BY department_id ORDER BY last_name, first_name
  4          ROWS 2 PRECEDING) department_total
  5    from employee
  6   order by department_id, last_name, first_name;

LAST_NAME  FIRST_NAME     DEPARTMENT_ID     SALARY DEPARTMENT_TOTAL
——————————————— ————————————————————— ——————————————————— ——————————————— ——————————————————————— 
Dovichi    Lori                      10
Eckhardt   Emily                     10     100000           100000
Friedli    Roger                     10      60000           160000
James      Betsy                     10      60000           220000
Michaels   Matthew                   10      70000           190000
Newton     Donald                    10      80000           210000
leblanc    mark                      20      65000            65000
peterson   michael                   20      90000           155000
Jeffrey    Thomas                    30     300000           300000
Wong       Theresa                   30      70000           370000
Newton     Frances                           75000            75000

11 rows selected.

Code Listing 5: Add a ROWS windowing clause 
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the salary values of all previous rows whose 
HIRE_DATE value falls within 90 days pre-
ceding the HIRE_DATE value of the current 
row.” Note that within Department 10, only 
three rows have a DEPARTMENT_TOTAL 
value different from their SALARY value. 
The employees listed in these rows were all 
hired on the same date and therefore fall 
within the range of date values required for 
salary summation. 

Also note that within Department 
30, two employees were hired on the 
same date but only one of the rows lists a 
DEPARTMENT_TOTAL value different from 
its SALARY value. This result is due to the 
PRECEDING keyword in the RANGE clause. 
Effectively, this means, “Look at any rows 
that precede the current row before deter-
mining whether the HIRE_DATE units being 
sorted fall within the range of the current 
row’s HIRE_DATE.” No row precedes that 

of Thomas Jeffrey in Department 30, so 
his resultant DEPARTMENT_TOTAL value 
remains unchanged and is no different from 
his listed SALARY value. 

The query in Listing 7 illustrates the 
importance of using only columns or expres-
sions of date or numeric datatypes. It tries 
to sort each partition by employee last name 
and first name. Because a RANGE windowing 
clause can determine only an appropriate 
range of values dependent upon numeric or 
date ranges—not textual or string ranges—it 
cannot determine the appropriate range and 
causes the query to fail.

Also, if your query’s analytic function 
uses a RANGE windowing clause, you will 
be able to use only one column or expres-
sion in the ORDER BY clause; ranges are 
one-dimensional. These restrictions do not 
apply to the ROWS windowing clause, which 
can be applied to any datatype and is not 

limited to a single column or expression in 
the ORDER BY clause.

ConClusion
Using analytic functions is a powerful way  
to get answers about your data that would 
otherwise require convoluted, possibly 
poorly performing SQL. Your reporting needs 
will dictate not only which analytic functions 
you use but also which windowing clauses (if 
any) will provide the reporting view into your 
data that best conveys meaningful results 
to your users. This article has demonstrated 
use of a common analytic function (SUM); 
the PARTITION and OVER clauses; the ROWS 
and RANGE windowing clauses; and several 
basic, common windowing clause parameter 
specifications. The next installment of SQL 
101 will continue the discussion of analytic 
functions. To learn more details about what 
you can glean from using the Oracle analytic 
functions, review the documentation at  
bit.ly/yWtbz1 and bit.ly/R4cZyq.  

SQL> select last_name, first_name, department_id, hire_date, salary,
  2     SUM (salary)
  3    OVER (PARTITION BY department_id ORDER BY hire_date
  4          RANGE 90 PRECEDING) department_total
  5   from employee
  6   order by department_id, hire_date;

LAST_NAME  FIRST_NAME      DEPARTMENT_ID HIRE_DATE   SALARY DEPARTMENT_TOTAL
——————————————— ————————————————————— ———————————————————— —————————————— ——————————— ——————————————————————— 
Eckhardt   Emily                      10 07-JUL-04   100000           100000
Newton     Donald                     10 24-SEP-06    80000            80000
James      Betsy                      10 16-MAY-07    60000           190000
Friedli    Roger                      10 16-MAY-07    60000           190000
Michaels   Matthew                    10 16-MAY-07    70000           190000
Dovichi    Lori                       10 07-JUL-11
peterson   michael                    20 03-NOV-08    90000            90000
leblanc    mark                       20 06-MAR-09    65000            65000
Jeffrey    Thomas                     30 27-FEB-10   300000           300000
Wong       Theresa                    30 27-FEB-10    70000           370000
Newton     Frances                       14-SEP-05    75000            75000

11 rows selected.

Code Listing 6: Sort a partition by date of hire and use a RANGE windowing clause

SQL> select last_name, first_name, department_id, hire_date, salary,
  2     SUM (salary)
  3    OVER (PARTITION BY department_id ORDER BY last_name, first_name
  4         RANGE 90 PRECEDING) department_total
  5  from employee
  6  order by department_id, hire_date;
   SUM (salary)
   *
ERROR at line 2:
ORA-30486: invalid window aggregation group in the window specification

Code Listing 7: RANGE windowing clause that uses an incorrect datatype
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ask Tom by ToM KyTe

On Becoming Others, Limits, 
and Restoration 
Our technologist assumes identities, eliminates external 
limitations, and recovers constraints.

I got handed this requirement, and I don’t 
think there’s a good way to solve it. I have 

a user, USERA, who has some tables, data, and 
packages. Another user, USERB, has SELECT 
privileges on that data (easy enough) and 
the ability to make her own packages (easy 
enough), but the requirement is to give USERA 
the ability to edit USERB’s packages. I think 
this is impossible without giving an ANY privi-
lege. I think it would be best if USERA just had 
USERB’s password. Is there any other solution?

Whatever you do, do not give out passwords 
like that. You’ll never know who did what in 
your database. That is just asking for trouble.

You can allow A to assume B’s identity, 
however, but still maintain the fact that 
A was “being B” at that time so you can 
audit things and know that A acting as B 
performed an operation. (And B can change 
her password without affecting A’s ability to 
assume her identity.) 

I’ll demonstrate this capability by creating 
the two accounts:

SQL> create user a

  2  identified by a;

User created.

SQL> grant

  2  create session,

  3  create procedure

  4  to a;

Grant succeeded.

SQL> create user b

  2  identified by b

  3  default tablespace users

  4  quota unlimited on users;

User created.

SQL> grant

  2  create session,

  3  create table,

  4  create procedure

  5  to b;

Grant succeeded.

So now I have the two users, A and B, and 
they have just the privileges they require and 
nothing more. All that is left is to give A the 
ability to “become B,” and I do this by using 
the following ALTER USER statement:

SQL> alter user b

  2  grant connect through a;

User altered.

Now A is allowed to “become B” and edit 
B’s code. I’ll demonstrate that by creating a 
procedure as B and then allowing A to edit it:

SQL> connect b/b

Connected.

SQL> create

  2  procedure p

  3  as

  4  begin

  5      null;

  6  end;

  7  /

Procedure created.

Now I’ll log in as A and then, as A, assume 
B’s identity:

SQL> connect a/a

Connected.

SQL> show user

USER is "A"

SQL> connect a[b]/a

Connected.

SQL> show user

USER is "B"

Note how A was able to connect in 
SQL*Plus using A’s username and password 
and become user B. Now that A is logged 
in as B, A can use B’s privileges to perform 
operations:

SQL> create or replace

  2  procedure p

  3  as

  4  begin

  5      dbms_output.put_line 

              ( 'new stuff' );

  6  end;

  7  /

Procedure created.

SQL> create table t2 ( x int );

Table created.

SQL> grant execute on p to a;

Grant succeeded.

Note that A not only edited the stored 
procedure P and replaced it but also used 
B’s CREATE TABLE privilege! That might  
not be what was intended, and I’ll show in  
a moment how to prevent that. But first 
let’s just verify that the code changes 
worked as expected:

SQL> connect a/a

Connected.

SQL> exec b.p

new stuff

PL/SQL procedure successfully completed.

Sure enough, user A was able to update 
the procedure owned by B. 

Oracle Database
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Now I’ll deal with the CREATE TABLE issue. 
I like to follow the concept of “least privilege” 
at all times, so I want to make it so A can 
use B’s CREATE PROCEDURE and CREATE 
SESSION privileges but not the CREATE 
TABLE privilege. I can do this via roles. 

I re-create user B as follows:

SQL> create role b_role1;

Role created.

SQL> create role b_role2;

Role created.

SQL> grant

  2  create procedure,

  3  create session

  4  to b_role1;

Grant succeeded.

SQL> grant

  2  create table

  3  to b_role2;

Grant succeeded.

SQL> create user b

  2  identified by b

  3  default tablespace users

  4  quota unlimited on users;

User created.

SQL> grant b_role1 to b;

Grant succeeded.

SQL> grant b_role2 to b;

Grant succeeded.

Note how I used roles to give B the ability 
to create procedures and tables and sepa-
rated the ability to create a procedure and 
the ability to create a table into two roles. 
Now I can grant user A the ability to connect 
through B with only certain roles enabled:

SQL> alter user b

  2  grant connect through a

  3  with role b_role1;

User altered.

Now when user A “becomes B,” only 
B_ROLE1 will be enabled, giving CREATE 
SESSION and CREATE PROCEDURE but not 
CREATE TABLE privileges to user A:

SQL> connect a[b]/a

Connected.

SQL> show user

USER is "B"

SQL> create or replace

  2  procedure p

  3  as

  4  begin

  5      dbms_output.put_line 

              ( 'new stuff' );

  6  end;

  7  /

Procedure created.

SQL> create table t2 ( x int );

create table t2 ( x int )

*

ERROR at line 1:

ORA-01031: insufficient privileges

SQL> grant execute on p to a;

Grant succeeded.

As you can see, user A can connect as 
user B to create the procedure—but not the 
table—even though user B can create a table:

SQL> connect b/b

Connected.

SQL> create table t ( x int );

Table created.

This ability to connect through a user is 
called proxy authentication and can be very 
useful in other environments, such as middle-
tier authentication in a three-tier implemen-
tation. For more details, see bit.ly/UaE6FR. 

Unlimited external tables
Can you use the SQLLDR BOUNDFILLER 
keyword in an external table definition? I 
have data like this: 

"Jane Doe",2008,03,18,23,59,4 
"Tom Thomas",2011,10,31,18,00,59 
"Bill Williams",2012,02,31,01,10,5 

The fields represent a name and a date-
time. I tried creating an external table defini-
tion with a field list like this

( patient_name 
,v_yyyy boundfiller char 
,v_mm boundfiller char 
,v_dd boundfiller char 
,v_hh boundfiller char 
,v_mi boundfiller char 
,v_ss boundfiller char 
,service_date "to_date(:v_yyyy  
|| :v_mm || :v_dd || :v_hh || :v_mi  
|| :b_ss , 'YYYYMMDDHH24MISS')" 
) 

but I receive the following error message, 
which indicates that the BOUNDFILLER 
keyword is not recognized: 

ORA-29913: error in executing  
ODCIEXTTABLEOPEN callout 
ORA-29400: data cartridge error 
KUP-00554: error encountered while  
parsing access parameters 
KUP-01005: syntax error: found  
"identifier": expecting one of:  
"binary_double, binary_float, comma,  
char, date, defaultif, decimal, double,  
float, integer, (, nullif, oracle_date,  
oracle_number, position, raw, recnum, ),  
unsigned, varrawc, varchar, varraw,  
varcharc, zoned" 
KUP-01008: the bad identifier was:  
boundfiller 
KUP-01007: at line 13 column 21 

If I cannot use BOUNDFILLER, please 
explain another way to concatenate multiple 
fields in the external table definition.

This is a trick question (of sorts). You 
are forgetting that with an external table, 
you don’t have the limits of the legacy data 
loading tool from the twentieth century 
called SQL Loader (SQLLDR). With external 
tables, you have all the power of the SELECT 
statement to do whatever you want.

To demonstrate this, I’ll show you the 
easiest way to upgrade from SQLLDR to 
external tables—using SQLLDR itself. I’ll take 
your control file

LOAD DATA

INFILE '/home/tkyte/t.dat'

INTO TABLE t

REPLACE
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FIELDS TERMINATED BY ','

trailing nullcols

(

patient_name 

,v_yyyy boundfiller char 

,v_mm boundfiller char

,v_dd boundfiller char 

,v_hh boundfiller char

,v_mi boundfiller char 

,v_ss boundfiller char

,service_date "to_date(:v_yyyy  

|| :v_mm || :v_dd || :v_hh || :v_mi  

|| :v_ss ,'YYYYMMDDHH24MISS')"

)

and run it through SQLLDR, asking SQLLDR 
to convert it into an external table:

$ sqlldr / t.ctl external_

table=generate_only

Now, if I inspect the log file generated 
by this operation, I’ll find a CREATE TABLE 
statement as well as an INSERT AS SELECT 
statement that finishes the job, as shown 
in Listing 1.

Because I can use any SQL I want for 
reading the data from the external table, I 
can apply any logic I want at that level—not 
in the external table definition.

RestoRing index/ConstRaints of a 
dRopped table
I have a table with a primary key constraint 
and an associated index. When using 
FLASHBACK, I can restore a table, but how 
do I restore the constraints and indexes 
associated with this table? I can re-create the 
indexes and constraints, but is it possible to 
restore indexes and/or constraints by using 
Oracle Flashback technology? 

The indexes and constraints are actu-
ally restored by flashback, but you might 
not have recognized them. They retain their 
recycle bin names, so their names start with 
BIN$ followed by seemingly random charac-
ters. They come back with the table, but their 
names are lost. All you need to do is rename 
them. For example

alter index  

"BIN$/yO2LoFDTmObx1GIQtwxOA==$0"  

rename to PK_SR_TEST1; 

But the problem is that you might not 
know what their names were, or there might 
be a lot of things to rename. Many times you 
can use flashback query on the data dictionary 
to address such issues. To demonstrate this, 
I’ll create a table that I will accidentally drop in 
a moment (so I can then “undrop” it):

SQL> create table t

  2  ( x int,

  3    constraint t_pk primary key(x),

  4    constraint check_x check(x>0)

  5  );

Table created.

Now I’ll need to know the time for some 
period when the constraints and indexes 

existed. I don’t need to know exactly when 
I dropped the table, just some time when 
the table existed with its indexes and con-
straints. I’m going to use a system change 
number (SCN) as the time, but you would 
probably use a time stamp (date and time). 
I’ll save the current SCN into a variable for 
use later in this demonstration:

SQL> column SCN new_val S

SQL> select dbms_flashback.get_system 

_change_number SCN

  2    from dual;

       SCN

——————————————

 106788340

CREATE TABLE statement
CREATE TABLE "SYS_SQLLDR_X_EXT_T"
(
  "PATIENT_NAME" VARCHAR2(30),
  "V_YYYY" VARCHAR2(255), "V_MM" VARCHAR2(255),
  "V_DD" VARCHAR2(255),   "V_HH" VARCHAR2(255),
  "V_MI" VARCHAR2(255),   "V_SS" VARCHAR2(255),
  "SERVICE_DATE" VARCHAR(4000)
)
ORGANIZATION external
( 
  TYPE oracle_loader
  DEFAULT DIRECTORY MY_DIR
  ACCESS PARAMETERS
  ( RECORDS DELIMITED BY NEWLINE CHARACTERSET US7ASCII
    BADFILE 'MY_DIR':'t.bad'
    LOGFILE 't.log_xt' READSIZE 1048576
    FIELDS TERMINATED BY "," LDRTRIM
    MISSING FIELD VALUES ARE NULL 
    REJECT ROWS WITH ALL NULL FIELDS
    ( "PATIENT_NAME" CHAR(255) TERMINATED BY ",",
      "V_YYYY" CHAR(255)       TERMINATED BY ",",
      "V_MM" CHAR(255)         TERMINATED BY ",",
      "V_DD" CHAR(255)         TERMINATED BY ",",
      "V_HH" CHAR(255)         TERMINATED BY ",",
      "V_MI" CHAR(255)         TERMINATED BY ",",
      "V_SS" CHAR(255)         TERMINATED BY ",",
      "SERVICE_DATE" CHAR(255) TERMINATED BY ","
    )
  ) location('t.dat')
)REJECT LIMIT UNLIMITED

INSERT AS SELECT statement
INSERT /*+ append */ INTO T 
( 
  PATIENT_NAME, 
  SERVICE_DATE 
) 
SELECT 
  "PATIENT_NAME", 
  to_date("V_YYYY" || "V_MM" || "V_DD" || "V_HH" || "V_MI" || "V_SS" ,  
'YYYYMMDDHH24MISS') 
FROM "SYS_SQLLDR_X_EXT_T"

Code Listing 1: Log information for external table creation
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Now I’ll accidentally (on purpose) drop 
the table:

SQL> drop table t;

Table dropped.

Restoring this table is trivial with 
FLASHBACK TABLE:

SQL> flashback table t

  2  to before drop;

Flashback complete.

But as you can see, the index is now named 
BIN$xxxxx:

SQL> column index_name new_val I

SQL> select index_name

  2    from user_indexes

  3   where table_name = 'T';

INDEX_NAME

—————————————————————————————————————————

BIN$zwMim2IndhbgQwEAAH/duw==$0

All I need to do now is perform a flashback 
query on that view, but I’ll need a couple of 
grants first:

SQL> connect / as sysdba

Connected.

SQL> grant flashback on  

user_indexes to ops$tkyte;

Grant succeeded.

SQL> grant flashback on  

user_constraints to ops$tkyte;

Grant succeeded.

Once those grants are in place, I can 
perform a flashback query on the USER_
INDEXES view:

SQL> connect /

Connected.

SQL> column index_name new_val OI

SQL> select index_name

  2    from user_indexes as of scn &S

  3   where table_name = 'T';

old   2:   from user_indexes  

as of scn &S

new   2:   from user_indexes  

as of scn  106789036

INDEX_NAME

—————————————————————————————————————————

T_PK

Now I have the current and old index 
names and can simply rename the old index:

SQL> alter index "&I" rename  

to "&OI";

old   1: alter index "&I" rename  

to "&OI"

new   1: alter index  

"BIN$zwNBF4ITdtLgQwEAAH/Atw==$0"  

rename to "T_PK"

Index altered.

Using the same logic against the USER_
CONSTRAINTS view, I can retrieve the old 
and the new constraint names as well and 
rename the old constraints.

Orphaned prOcesses and  
BlOcked sessiOns
I have inherited an Oracle Database 10g 
instance, and I am getting a lot of reports 
that the database is running slowly. It sup-
ports a Web-based app, and I know that 
the application server connection pools are 
having problems, but looking at the data-
base, I can see the number of inactive ses-
sions get to about 600 and active sessions 
to 90, and of those sessions, approximately 
45 are blocked. 

I don’t have 600 users, so I expect that 
many of the inactive sessions are orphans. I 
am looking at setting up a profile to expire 
inactive sessions after a while. Do you have 
any suggestions on how I can diagnose the 
blocked sessions further?

Do not set up a profile to kill inactive ses-
sions! The connection pool will have sessions 
in the database all the time, and many of 
them might be idle for a long time during 
periods of inactivity. If you kill them, you’ll 
kill the connection pool and the application 
will start returning error messages about not 
being connected anymore (and you’ll make 
the problem worse).

Now to the problem at hand. Your devel-

opers are leaking connections—probably 
connections and cursors. They have some 
code like this: 

try

{

  grab a connection

  prepare statement

  execute statement   

   <<<==== this locks some resource

  close statement

  prepare statement2

  execute statement2  

   <<<==== this fails 

  close statement2

  commit

  release connection back to pool

} 

catch (e exception)

{

 print out a silly message somewhere

}

I am 100 percent certain that they  
have code similar to this—I’ve seen this 
error pattern so many times. They have an 
error that gets raised every now and then—
just once is enough—and they fly over 
the release of the connection back to the 
pool with their flawed exception handling. 
They have an outstanding transaction with 
locked resources associated with a con-
nection handle they can never get access 
to again. 

To easily prove this, have the developers 
set their connection pool to a minimum 
size of 1 and a maximum size of 1 in the 
test/QA environment and run a full regres-
sion. If that test cannot run forever without 
getting stuck (without running out of con-
nections), this bug exists in their code. I am 
100 percent certain that their code will get 
stuck quickly.

So, what I suggest is 
1. Get a handle on your connection pool set-

tings. Always set MIN and MAX to equal 
each other and set them to some reason-
able number (never let these things grow 
dynamically). Watch the narrated video at 
bit.ly/11YQuhB for some very compelling 
evidence that this is extremely important 
(maybe the most important thing you 
can do for your system’s stability).
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2. Run the previously mentioned connec-
tion test in the dev/QA environment with 
a connection pool sized to one connec-
tion until it works forever. 

3. Until you get the number of connections 
in the connection pool under control, 
use Oracle Enterprise Manager to see the 
blocking/blocker graphs and kill sessions 
that are blocking other sessions and that 
have been idle for some period of time. 
That solution really stinks, but until the 
developers fix their very serious bug, it is 
“state of the art.” 

4. Don’t just kill idle sessions. They could 
be associated with a connection in a con-
nection pool that just hasn’t been used 
in a while.

5. Do use Oracle Database’s Resource 
Manager feature to limit the number 
of concurrently active sessions in your 
system as a protection mechanism. 
You have 600 connections—if they all 

become active (or try to become active), 
your machine will melt down, because 
you don’t have 600 CPU cores (and that’s 
a safe assumption). Limit the number 
of concurrently executing sessions to 
some reasonable number—watch that 
video for the reasoning behind this 
statement. You probably want no more 
than 10*cpu_count sessions active at 
any given time (and maybe fewer than 
10*cpu_count, depending on what the 
sessions are doing). t
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analyst’s corner by DaViD baUM

Oracle Magazine spoke with Tim Jennings, 
research fellow and chief analyst at 

Ovum, about evolving platform-as-a-service 
(PaaS) technologies and requirements.
Oracle Magazine: What is PaaS, and how does 
it fit in today’s enterprise IT environments?
Jennings: PaaS provides a way to develop, 
deploy, and run applications in the cloud. 
When you survey the cloud marketplace 
in general, think of it as three layers. 
Infrastructure as a service [IaaS] includes the 
fundamental hardware and operating system 
layer. Software as a service [SaaS] includes 
the application portfolio. PaaS is everything 
in between: programming languages, devel-
opment tools, deployment facilities, security 
and identity management services, integra-
tion services, and a wide range of applica-
tion services for analytics, mobility, social 
computing, and collaboration. Increasingly, 
PaaS also handles transaction management, 
scalability, and failover. 
Oracle Magazine: What types of applications 
benefit most from PaaS deployments?
Jennings: Collaborative applications involving 
engagement with customers, employees, and 
business partners are particularly well suited 
to PaaS for a couple of reasons. First, it’s very 
difficult to predict the load in advance for 
these applications, which makes it hard to 
know how to size the supporting platform. 
PaaS delivers incremental functionality that 
can scale as you bring more participants on 
board, and you can get development services 
up and running quickly without having to 
overinvest in the platform. For example, 
an automotive parts manufacturer had the 
opportunity to create new supply chain apps 
to facilitate collaboration with its suppliers. 
Relying on a PaaS provider allowed them to 
pilot the application with three or four sup-
pliers and then scale up with demand. In 
another instance, a regional council in the 

UK built a large cloud data center to attract 
startup companies to the region. Offering 
PaaS capabilities made it easier for these 
startups to get started. 
Oracle Magazine: What should organizations 
look at when evaluating PaaS? 
Jennings: Organizations want platform ser-
vices that let them create and deploy appli-
cations quickly, with the ability to integrate 
data and processes between cloud systems 
and on-premises systems. Ultimately you 
want to be able to use the same database, 
middleware, and applications in the cloud 
as you use on premises. Having a consistent 
set of services makes it easier to migrate your 
apps to the cloud and back again because 
there are fewer application modifications 
required. Having portability between cloud 
and on-premises systems in both directions 
is becoming a big issue as enterprise adop-
tion of PaaS increases. 
Oracle Magazine: How does PaaS respond 
to new user modalities such as social net-
working and mobile computing?
Jennings: Organizations are very keen to 
have business applications that are more 
dynamic and incorporate new types of 
mobile, analytic, and social capabilities. It is 
more efficient and powerful if these capa-
bilities are built into the PaaS so they can be 
leveraged and shared by multiple applica-
tions. Mobile computing is a good example. 
Supporting a mobile workforce requires 
accommodating a variety of devices, devel-
opment platforms, and standards. Having a 
PaaS platform manage all of that for you is 

a big advantage. In some cases, it’s easier 
to move your business applications to the 
cloud where you can utilize the mobile, 
social, and collaborative aspects of the PaaS 
platform than it is to create these new appli-
cation services from scratch. 
Oracle Magazine: What standards and 
frameworks are important when you are 
migrating applications to PaaS? 
Jennings: It’s crucial that you have standards-
based middleware services so you can make 
use of your existing identity management 
framework, directory services, integration 
technologies, and so forth. The same goes 
for social networking and mobile services. 
Does the provider utilize standards to ensure 
portability, or are you locking yourself into a 
proprietary platform? What are the options 
for integrating other cloud services? How can 
you access your on-premises applications 
from your cloud applications? You need to 
think carefully about these issues. The PaaS 
provider may offer something that initially 
looks appealing, but how well does it fit with 
your overall social strategy? For core trans-
actional systems, you must be very careful 
about the language, frameworks, and APIs 
that the cloud provider uses. 

PaaS Fits the Enterprise
PaaS solutions deliver efficient, standardized services  
for consolidating existing applications and rapidly building 
new ones. 

David Baum (david@dbaumcomm.com) is 
a freelance business writer based in Santa 
Barbara, California. 

Ovum (ovum.com) provides clients with 
independent and objective analysis that enables 
them to make better business and technology 
decisions. 

LEARN about Oracle Cloud platform services
cloud.oracle.com 
oracle.com/us/solutions/cloud/overview 

NExt StEPS

PaaS provides a way 
to develop, deploy, 
and run applications 
in the cloud. 

MA13_AnalystCorner.indd   59 1/23/13   2:50 PM

mailto:david@dbaumcomm.com
http://ovum.com
http://cloud.oracle.com
http://oracle.com/us/solutions/cloud/overview


60

MARCH/APRIL 2013 ORACLE.COM/ORACLEMAGAZINE

Flashbacks: Culture. Industry. Oracle. Oracle Magazine. Time Capsule BY RICH SCHWERIN

YOUR FIRST DATABASE
Who made your first database? We asked our 
Facebook fans, and here’s what they said:

  Oracle             58%

  Microsoft      34%

  IBM                  6%
  and 18 others
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1979
V2
Inspired by Codd’s paper, 
Relational Software Inc. (RSI)—
which became Oracle in 1982—
develops the first relational 
database management system 
(RDBMS) for the commercial 
market. RSI releases Oracle 
Version 2 in 1979, and the rest, 
as they say, is history.  

YOUR TURN
From flat-file and relational databases to spreadsheets, 
presentation tools, and beyond, there are hundreds of 
business software packages that people use to do their 
jobs. Which software do you use every day to run your 
business? What’s the one type of business software you 
can’t live without? Visit Facebook/OracleMagazine and 
let us know. bit.ly/orclmagfb

1790
First United States 
Census
As the United States population grows (from 
3.9 million in 1790 to more than 308 million in 
2010), so does the US Census Bureau’s use of 
innovative technology to capture, process, and 
publish the results. Quill and ink give way to 
punch cards, electronic tabulators, and eventu-
ally today’s big data databases.

Oracle8i Database
The i is for internet, and 
with support for Java, HTTP, 
new Web development 
tools, and a file system for 
internet-ready data, Oracle8i 

Database is an internet computing 
platform, allowing any type of data to 
be managed from a centralized server 
and accessed from any client, across 
any network.

2003 
Oracle Database 10g

The g is for grid—as 
in a utility grid, but for 
compute power. The 
first self-managing, 
grid-ready database, 
Oracle Database 10g 
takes manageability and 
performance to new 
levels while ushering in 
the era of commercial 
grid computing. 

19
98

1982 TRON
“ You’ve enjoyed all the power you’ve been given, haven’t you? 

I wonder how you’d take to working in a pocket calculator?” 

  —Master Control Program, disappointed with Sark, from the movie TRON 
(1982, Walt Disney Productions)

Pocket calculator?! How about a smartphone? Pocket calculator?! How about a smartphone? Pocket calculator?! How about a smartphone? Pocket calculator?! How about a smartphone? Pocket calculator?! How about a smartphone? Pocket calculator?! How about a smartphone? Pocket calculator?! How about a smartphone? Pocket calculator?! How about a smartphone? Pocket calculator?! How about a smartphone? 

19
70

Dr. Edgar F. “Ted” Codd
IBM computer scientist Dr. Edgar Frank “Ted” Codd 
publishes a paper, “A Relational Model of Data for Large 
Shared Data Banks,” outlining the relational model for 
database management. The relational database and 
structured query language (SQL) change the face of 
business computing forever. 

C2013 
Oracle 
Database 12c
The c  is for cloud, and with a 
new pluggable architecture, 
Oracle Database 12c brings 
secure multitenancy to the 
cloud. Learn more about 
Oracle Database 12c in future 
issues of Oracle Magazine.   
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