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to Support Customers’
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Mainstream Modernization
Strategies
Modernization strategies come in many forms—
each with a unique blend of cost, risk and value.
But some strategies are better than others,
depending on your organizational needs.
However, some organizations still have hesitations
about adopting the most effective modernization
strategies—such as establishing a virtual layer of SQL views within
physical data models or leveraging open-source technologies.
In this e-book, Scott Forstie directly addresses some of the most
common “blockers” to database modernization, and explains how
establishing a virtual layer comprised of SQL views fits into database
modernization strategies. Jesse Gorzinski also weighs in on common
open-source misconceptions, and highlights why open source has
become a mainstream modernization strategy.
Keelia Estrada Moeller, Senior Editor
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This sounds too good to be true. We don’t
have a database engineer on our team. We don’t have
deep SQL skills. Lastly, we don’t have time to gain the
requisite skills to tackle database modernization!

Common Database
Modernization Blockers

Let’s address some of the most common blockers to
database modernization:
Blocker:
Counter:

Blocker:
Counter:

SQL views are dangerous.
SQL views are performance neutral. SQL
views take minimal storage, they don’t grow
in size and they’re safe to use.

Blocker:

We don’t have staffing. Management
won’t buy in!
Gain the awareness, trust and support
of management by delivering unfunded
modernization to help management
understand that a balanced approach is
possible, quantifiable and valuable.

Counter:

Blocker:
Counter:
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Our physical data model doesn’t even
use SQL!
SQL views can be built over DDS created
database physical files, SQL tables and other
SQL views.

We don’t have time!
This idea will take minutes to complete. I
think you can squeeze that in. Further, a
small amount of time spent on this topic
will gradually yield value and return on your
investment.
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Redirecting
Programs
and Users to
an SQL View
For many IBM i clients, the physical
data model is comprised solely
of database physical and keyed
logical files. By forcing the users and
applications to directly consume
the lowest level of the physical data
model, there is a significant barrier to
change. When a non-SQL language
is used to consume a database file,
the format of the file is hardbound
to the consuming program. Later, if
the business needs or wants to add
a column to the file, a corresponding
recreate of all the consuming
programs must be orchestrated.
A closer-to-modern approach for
the data model would be to redirect
programs and users to an SQL
view, even if the view is simply a
reprojection of the same columns
found in the underlying table. Why?
Flexibility. When the applications are
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refocused on a virtual layer of SQL views, the door opens to
adding columns to the underlying physical file without the
historic concern of coordination, negotiation or otherwise
doing the heavy lifting necessary to ripple the changes
throughout the data center.
Instead of using the remainder of this article to wax poetic
on theoretical matters, I offer you a working solution.
Before I take you through the details, let me make one point
clear: There are many independent software vendor (ISV)
products that can help you with database modernization. I
encourage you to take a close look at these options, as they
are powerful and should be considered.

Figure 1. The Db2 for i SQL Tutor
Photo by David Bowman

A Working Example
SQL on Db2 for i can do so many amazing things. In the
following example, I will show you how SQL can discover
database physical files, create the SQL statement text to
establish SQL views over those files, and finally, execute
the SQL statements. This working example has been
published on the Db2 for i SQL Tutor, a site focused on
sharing SQL solutions to IBM i challenges.
As seen in Figure 1, the welcome page of the SQL Tutor
has different avenues into the examples, and there is even
an aggregated list of the IBM iSee video blogs, where my
colleague Tim Rowe and I visually show how-to topics on
the IBM i, frequently with a companion SQL script. From
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the SQL Tutor, if you drill into the Database Engineering
Topics, scroll down a bit and you’ll see the SQL examples
and IBM iSee videos as depicted in Figure 2. If you click
on the Virtually done.sql link, you should see the SQL
source code and sample invocations of the build_view_
statement() SQL scalar function and the build_views_
over_physicals() SQL procedure. To use this example
as is, execute the CREATE FUNCTION and CREATE
PROCEDURE SQL statements one time on your IBM i.
The build_view_statement() function is passed in the
schema name and table name of your existing database
physical file. The name of the SQL view that you would

like to have created is the third parameter. The example
uses a naming scheme where the character “V” is tacked
onto the end of the table name. You could adopt whatever
naming convention you’d like to utilize. I prefer to have
the beginning portion of the view name use the same
character sequence as the table name, so that it’s easier
to remember the view name and so that the objects
appear next to each other in tools that list database
objects. If you have tables that use 10-character names,
the view will end up with a system generated file name.
The users will use the nice, long name and if you want to
adjust the system name, do so via Access Client Solutions
(ACS).
The fourth and final input parameter is an optional system
name for the view, which only needs to be considered if
you’re using long names for your physical files, which is
doubtful.

Figure 2. Database engineering topics include working SQL and
how-to videos

Figure 3 shows how easy it is to call the build_view_
statement() function for a specific file, confirming that the
construction of the CREATE VIEW statement is working.
The build_views_over_physicals() procedure drives the
show. It utilizes a recently added Db2 for i catalog (QSYS2/
SYSFILES) to discover database physical files within the
user supplied schema name.
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Figure 3. The build_view_statement() scalar function constructs
a CREATE VIEW SQL statement

For each file, the function does the following:
1. Invoke the coolstuff.build_view_statement() function to
have the CREATE VIEW statement text generated
2. Execute the CREATE VIEW statement
3. Transfer the ownership of the view to match the owner
of the physical file
4. Grant the view the same authorizations as the
physical file
5. Log the details of the operations in a Declared Global
Temporary File (DGTF) named session.views_created.
SQL DGTF’s exist within the current job’s version of
QTEMP. If you want the results of the procedure call
to be saved, use an INSERT with Subselect, querying
session.views_created.
Once all database physical files, in the given schema, have
been processed, the overall results of the function are
returned as a result set, as shown in Figure 4.
That’s all there is to it! See how easy it is to establish a
virtual layer, comprised of SQL views?
My advice is this: Approach database modernization
using modern tools, with an eye on cost, value and risk.
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Figure 4. The build_views_over_physicals() table function in action

In some cases, SQL with Db2 for i is the tool to use to
modernize your IBM i.

SCOTT FORSTIE is a senior technical staff member within IBM i
development and spends most of his time working as the Db2 for i
Architect. He has worked on IBM OS development since joining IBM
in 1989. Scott is a frequently published author, speaker at industry
events around the globe, and can be found @Forstie_IBMi and
forstie@us.ibm.com. Scott is an avid runner and enjoys cooking.

Using Power10's Superfast AI With Event Streaming
BY J E S SE G O R ZI NSKI

T

he latest generation of IBM's Power processors is no
incremental update. It comes with built-in acceleration
for artificial intelligence (AI)! This is done by integrating
matrix math assist (MMA) units right into the chip.
If you haven't already, now is the time to explore AI. IBM i
is a natural fit for this purpose. In order to be effective, AI
algorithms need "ground truth" data. Simply put, the more
"ground truth" is available, the better the intelligence.
And guess what houses tons of data: Db2 for i! Some
companies have decades of historical data, and some
process mind-numbing amounts of transactions every
minute. It's a treasure trove for cognitive computing.
There are a number of ways for an IBM i company to
exploit this revolutionary processor technology.

In some scenarios, you may wish to analyze transactional
data in real time. A logical approach for this is to decouple
the transaction processing from the analytics. An event
streaming model can be used, whereby transactions are
published in real time over some medium for another
component to examine as needed.
This event streaming approach, like others, can leverage
real-time information to provide the best insights. It’s
unique in that it takes an offline or out-of-band method.
This could be a suitable end goal for a variety of AI
applications. In this case, the event-streaming model
offers complete flexibility. Ultimately, there are three main
components to this approach: a data source, a streaming
platform and the AI.

Learn more about Power10 in the full article
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Open Source Reaches
the Mainstream

LOGO

In a few short years, IBM i clients have embraced
open-source technology. Jesse Gorzinski weighs in on
open-source trends and advantages here.
BY N EI L TAR DY

Deknedek
dek dek dek dek dekThe reality is that open source is fully mainstream now, and
way to gauge the value of open-source solutions

O

on the IBM i platform is to consider what actual IBM i
clients are accomplishing with the technology. But to
truly comprehend the impact of open source, it’s necessary
to take a step back—perhaps even a literal step back to look
around your home.
Open source underpins technology that allows you to check
your bank account balance on your phone or start your car
from your kitchen. Beyond that, many prominent companies
rely on open source in their internal operations—not just
tech giants like IBM and Microsoft, not just GitLab (which
went public at $77 a share in October), but businesses you’d
never expect.
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that prominence and prevalence makes it all the more compelling to IBM i clients looking to modernize applications.
“In the past five years, open source has become the forefront
classification of technology—for IBM i and the industry as
a whole,” says IBM’s Jesse Gorzinski, business architect for
open source on IBM i. “We have smart cars and smart refrigerators and all these things. I can start my Hyundai from my
phone because my Hyundai has a bunch of code that talks to
the internet and talks to message brokers to get the signal
through. That’s powered by open source. Open source is just
how we do this stuff now.”

Fighting FUD
It can be argued that open source has existed since the
earliest days of computing. In the 1950s, the SHARE
user group worked with IBM to publish applications and
utilities as source code for use on IBM mainframes.
Certainly if you consider the Zend Server or support for
the Node.js JavaScript runtime or Python programming
language, IBM i clients have benefited from open source
for years. However, only recently has open source
really taken off on the platform—early 2018 is a logical
milestone.
This could explain why common misconceptions about
open source persist within the IBM i world. For instance,
is open-source software secure?
“There’s this large misconception that open source is
somehow inherently not secure, because the bad guys
can see the code,” Gorzinski says. “But who do you do
your personal banking with? Chase? Citigroup? Because I
can pull up their web portals and show you where they’re
using open source to secure your information. These are
just a couple of the prominent stakeholders who trust
open-source security.”
He goes on to point out initiatives like the Internet
Bug Bounty and the Open Source Security Foundation
(OpenSSF)—cross-industry collaboratives that strive
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to improve the security of open-source software by
identifying vulnerabilities and establishing and promoting
best practices.

open-source software and implementing open-source
solutions. The point is there’s no inherent reason to fear
the “openness” of open source.

Of course none of this is to suggest that the technology
is invulnerable and security isn’t a concern when using

“There is fear, uncertainty and doubt—or FUD—around
modernizing applications and changing them to do
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SPONSOR AD
SMB
Solutions:
HEADLINE
HERE
Start Here

Lorem ipsum dolor sit amet, consectetuer
adipiscing elit, sed tincidunt ut laoreet dolore
magna aliquam erat volutpat. Ut wisi enim
The TechChannel 2021 Solutions Directory is the SMB users’ guide to
the latest in innovative, best-in-class Power Systems, IBM i, AIX, Linux on
POWER and storage solutions from ISVs and partners worldwide. Search
by OS, company or by 22 product categories for the latest information
url.com
1-800-555-6666
and expert•perspectives
available on hardware, accessories, software
products, education and services.

CALL TO ACTION

Start your research now

12

How Open Source
Streamline
Your Modernization
Bolsters Power
Strategies
SystemsWith
Modernization
Open Source
andand
Hybrid
SQLCloud
With Db2
Strategies
for i

something new,” Gorzinski adds. “And it's perfectly
reasonable to stop and think, ‘Am I opening up an
attack vector for malicious players?’ You should ask
that question. But the good news is that open source
brings industry standard security solutions backed
by a large user community and freely available
information. You’ll find all kinds of resources at places
like Stack Overflow and more reputable sources.
So you can start implementing security with a high
degree of confidence that you're doing it right.”
IBM i installations should also be confident in the
support structure backing open-source development.
In that prior sentence, the word “support” takes
on dual meaning. First, there’s actual software
support, which IBM recommends and provides for
commercial open-source packages it makes available
for download. Then again, there’s the open-source
support emanating from the world at large.
“A lot of the Fortune 500 tech companies invest
in open source security. It’s a wide community,”
Gorzinski says. “For instance, Google ‘Airbnb open
source.’ Airbnb is actually one of the most ethical,
contributive companies in the open-source space
outside of the big tech firms. People will go to a
JavaScript conference, see an Airbnb booth and
be like, ‘What? Are they trying to sell us cheap
apartments to rent in New York?’ No, they're actually
there to talk about all the great things they're doing
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“All over the industry people worry about finding skilled people who
understand the core business. But open source helps because open-source
technology stacks can be used to augment today's business applications in
a non-disruptive manner. ”
—Jesse Gorzinski, business architect for open source on IBM i, IBM

with open source because that’s what they’re running on
their stack. They understand that supporting the opensource community is good business.”
The IT skills shortage is a final factor that causes some
to hesitate when considering open source. Sure you
can post an ad on a job site and hear from two dozen
PHP programmers within a day, but how can a PHP
programmer possibly comprehend, much less manage,
core business applications running RPG code written
back in the heyday of hair bands?
“That’s probably the thing you hear most: It’s hard to
find people with the right skills,” Gorzinski says. “It’s
especially true with IBM i, but this concern is not unique
to IBM i clientele. All over the industry people worry
about finding skilled people who understand the core
business. But open source helps because open-source
technology stacks can be used to augment today's
business applications in a non-disruptive manner.

14

Streamline Your Modernization Strategies With Open Source and SQL With Db2 for i

You don't necessarily have to rewrite anything to build
a new website, expose APIs, or implement DevOps. You
just need to find folks with the skills that you need for the
technology you’re about to embrace.”

Modernization Tools
For those about to embark on a new project, or simply get
started with open-source development, Gorzinski offers
these recommendations:
Use current programming languages: Python, Ruby,
PHP and other common languages afford users access
to millions of modules in community repositories. The
Node.js npm repository alone is said to contain more than
a million open-source packages. “That means if you’re
looking to do [Internet of things] (IoT) or microservices or
whatever, the heavy lifting has likely already been done for
you,” Gorzinski says.

Check out these tools: Node-RED is a browser-based
low-code programming tool for integrating IoT devices
with applications. Even by techie standards, Apache
Camel is tough to sum up. But it allows users to integrate
disparate systems using the same API. This capability is
obviously valuable in any modernization scenario.

AIX 7.3 Leverages
Power10 Processor to
Support Customers’
Hybrid Multicloud and
AI Endeavors
BY SCOT T M CKI N N E Y

Of course, numerous IBM i customers are already doing
impressive things with open source. To name just two,
there’s Wijnen Van Maele and Cras Woodgroup. More
examples can be found in the IT Infrastructure section
of ibm.com.
Gorzinski describes the recent growth of open source
on the platform as transformative. “Certainly adoption
rates continue to rise, but with IBM i in particular, we've
seen an incredible transformation,” he says. “IBM i shops
are doing cutting edge stuff with [artificial intelligence]
(AI), IoT, microservices and quantum computing. Even
more importantly, they’re running it in production. That’s
the MO, the modus operandi, now.”

T

he new AIX 7.3 release brings customers
new ways to integrate their mission
critical infrastructure with new and enhanced
capabilities. IBM designed AIX 7.3 in response
to feedback from customers, particularly
around extracting business value from data and
supporting their hybrid multicloud strategies.
Its new features take advantage of the unique
capabilities of the Power10 processor.
The innovations in AIX 7.3 focus on further
improving AIX’s core strengths customers
depend on and exploits new Power10 hardware
features, while evolving AIX to better take
advantage of new and emerging technologies.
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“As we continue to advance the OS, we have an
extremely strong commitment to investment protection,”
says Carl Burnett, Distinguished Engineer, AIX, IBM. “The
investments our customers have made in AIX remain
there in a compatible way, so they can get additional
value out of the hardware without having to change code
in their applications.”
The new features center around:

›

Streamlined business insights (enterprise artificial
intelligence (AI))

›

Enhanced support for continuous computing

›

Increased security from core to cloud

›

Integration into existing environments

›

Support for hybrid multicloud

The combination of AIX 7.3 and Power10 helps clients
support two broad AI use cases:
1. In-transaction workloads: You can perform real-time
inferencing on an arriving transaction quickly to leverage
predictive capabilities versus having to call another AI
platform. This includes use cases like risk and fraud
detection, or loan and claim pre-approvals—all on the
same Power system, close to the data.
2. Operational analytics: AIX 7.3 combined with MMA allows
for more sophisticated AI processing on fresh data as it
arrives, without having to move it to a different platform
and losing the value of insights from newly arriving data.
Two examples of this are dynamic price optimization and
anomaly detection in a batch of sales orders.
In both cases, AIX 7.3 and Power10 help to meet SLAs
around the speed of transactions and response time
window with maximum security where you have to make a
detection or decision.

Learn more about AIX 7.3 in the full article
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TechChannel.com is home to a variety of content to
help you get started on your security journey.
Learn more about modernization

