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Linux & the IBM zSeries
Mainframe:A Dynamic and

Robust Team
By  B r i a n  G ro nd i n

SOMEWHERE
along the way, many of us became
frustrated with the limitations and

costs associated with running proprietary software. Just about the time
we could have lost all hope, along came Linux, with its “open source”
approach to delivering new ways of doing things on the hardware plat-
forms we had come to know and trust for running our most critical
applications. Now it’s been over ten years since the start of the Linux
era, and with the availability of quality commercial Linux distributions,
this new environment has proven itself and is ready to go almost any-
where you want to take it.

The first niche for Linux was as a Web server, particularly in the aca-
demic community. As Linux open-source software became more preva-
lent, it caught the eye of such technology-rich (and one might say
far-sighted) companies as IBM, Intel, Hewlett-Packard and Oracle.
Their contributions, and a rapidly increasing marketplace acceptance,
have made the Linux operating system one of the most outstanding
technology developments of the 20th century.

IDC, a globally known and respected United States information
technology research and analyst organization, estimates that Linux
revenues are growing at more than 40 percent a year, versus 20 percent
for Windows.

While Linux can lay claim to being the fastest growing segment of
information technology and the operating system behind most new
servers, IBM has remained its number one champion and a continuing
developer of servers that use it. Already supported on all IBM servers,
Linux is now increasing its influence within the enterprise.

The number of sites using the Linux operating system to run mis-
sion-critical enterprise business applications is expected to increase
eight-fold over the next three years. Peerstone Research, focused on the
area of enterprise applications, has estimated that 15 percent of enter-
prise resource planning (ERP) applications will run on Linux servers
by 2007. IDC thinks that the market for ERP applications on Windows
servers will grow at an annual rate of 13 percent up to 2008, while the
ERP-on-Linux market will increase 44 percent.

There is little doubt that much of the acceptance of Linux in the
enterprise market segment will be due, once again, to the efforts of
IBM. IBM currently sells about 2,500 new mainframes each year,
and industry watchers have little doubt that this figure will increase
significantly thanks to the recently introduced IBM z9 mainframe.
In fact, due to customer demand, the high capacity IBM z9-109
model S54, the most sophisticated mainframe in IBM history,
began shipping on September 16, 2005—significantly earlier than
its original planned availability of November 2005. Announced in
late July 2005, the z9 is the result of a $1.2 billion development
effort involving 5,000 IBM engineers, software developers, tech-
nology professionals and security experts. It boasts performance
and visualization capabilities that can enable it to act as the hub in
a new era of collaborative computing.

The IBM z9, which will ultimately include five models, pro-
vides nearly twice the total system capacity and available memory
of its predecessor (the IBM zSeries 990). It can process one bil-
lion transactions per day, as well as 6,000 secure online hand-
shakes per second (approximately three times more than
previously possible).

The z9 offers virtualization and collaboration capabilities on a level
previously not achievable in information technology. A single z9 is
designed to optimize hardware, networking and software so that busi-
nesses can manage and secure workloads equivalent to hundreds of dis-
tributed servers in a fraction of the space.

The IBM z9 is the first in a new generation of mainframes designed
to enable use of systems resources across an entire corporate network. It
is only logical that this powerful enterprise computer would be teamed
with an operating system that earned its wings as an indispensable net-
work tool. The result is Linux on System z9 and zSeries—offering
mainframe computing with unprecedented power, performance, security
and industry coverage.

Linux on zSeries fulfills three prime requisites for today’s business
environment:
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▼ It presents a Total Cost of Ownership (TCO) advantage.
▼ It is ideal for critical workloads.
▼ It features an ever-increasing range of applications and solutions.
▼ It is intricately and strategically involved with virtualization

technology.

CONTROLLING TCO

Over time, Linux on zSeries can very positively affect the TCO for
small, medium or large enterprises because of the savings it can help
effect on hardware, software, technology staffing and business continuity.

Hardware—By exploiting the virtualization capabilities of zSeries,
businesses can consolidate hundreds of individual Linux servers in one
single server, and then deploy these virtual servers in a matter of min-
utes. Fewer servers translate into savings in physical space, heating, air
conditioning and electricity costs.

Software—Linux is, first and foremost, an open operating system.
In most cases, running applications with Linux on a zSeries server
all but eliminates costly per-seat or per-server licenses for propri-
etary software. It is entirely possible that already purchased soft-
ware needed for core business applications may be implemented on
Linux zSeries, which allows running diverse applications and mid-
dleware alongside Linux in multiple dynamic partitions. Linux
application software/middleware is usually priced on a per engine
basis. With a single zSeries server running multiple Linux applica-
tions on a single engine, licensing costs can be reduced by consoli-
dating distributed servers.

Technology Staffing—Consolidating multiple servers on a single
zSeries server with multiple virtual Linux servers results in less staff
hours required in system management. Linux on zSeries’ centralized
system management and autonomic computing capabilities can con-
tribute to reducing errors and workload-balancing tasks that once could
have required significant information technology staff time.

Business Continuity—Linux on zSeries offers scalability up and out,
on demand, to accommodate server activity spikes. It helps minimize
costly transaction delays and system crashes. With its self-healing, self-
managing and self-optimizing features, zSeries servers can respond to,
or even anticipate, threats to system health.

HANDLING CRITICAL WORKLOADS

Linux on zSeries servers represents a sound approach to I/O-inten-
sive workloads.

Database-Driven Functions—Linux on zSeries helps employee
users and customers access stores of information whenever necessary.
Linux on zSeries allows consolidating multiple databases based on dif-
ferent platforms on a single server.

E-Mail—Microsoft Exchange mailboxes can be consolidated on a
single zSeries server running Linux. In addition, the flexibility and
scalability of Linux on zSeries facilitates addition of new users or user
groups. Companies with Linux on zSeries servers can go beyond the
parameters of e-mail and initiate collaboration with Lotus Domino run-
ning on a reliable zSeries server.

EXTENDING APPLICATIONS

Early in the development of Linux, independent software vendors
were reluctant to port applications to the open source operating system.

Larger companies and corporate enterprise users, as a result, were hes-
itant to consider any solution that included Linux. Today, however,
independent software developers and vendors are committed to sup-
porting Linux. Oracle, in fact, has redefined its entire strategy to deploy
its database and applications on servers running Linux. The steadily
increasing number and types of Linux applications is further verified
through IBM revenue results.

Integrated application software packages, called “middleware” at
IBM are proven, powerful software offerings like WebSphere, DB2,
Lotus, Tivoli and Rational. Middleware helps automate systems, inte-
grate operations and expedites the flow of information across different
applications. It connects people regardless of the company size or
industry focus.

Middleware is a financially explosive segment of information
technology, as well as an increasing part of IBM’s business.
According to industry sources, between 1998 and 2004, the IBM
middleware opportunity grew from $56 billion to $89 billion. IBM’s
software business generated over $15 billion in revenue in 2004.
Approximately 80 percent of this total came from middleware. IBM
now calculates that about 40 percent of the entire $1.3 enterprise
information technology market—including hardware, software and
services—is driven by packaged business applications software, or
middleware. Since the need to integrate information increases as
automation spreads throughout a workforce, middleware will con-
tinue to grow steadily.

Recent IBM applications allow enterprises to create an open, robust and
scalable infrastructure. These offerings include, but are not limited to:

▼ DB2 for Linux on zSeries—which enables the access,
management and analysis of all information across an enterprise;

▼ Domino for Linux on zSeries—whereby Lotus Domino provides
Web application support, Internet messaging, enterprise
integration tools and administrative services;

▼ Rational Software for Linux zSeries—with Rational providing
the development platform needed for an on demand world;

▼ Tivoli for Linux zSeries—which features Tivoli solutions that
provide the tools needed to simplify management of the
technology infrastructure;

▼ WebSphere for Linux zSeries—where WebSphere software
offers the tools needed to build, deploy, integrate and manage e-
business applications.

The flexibility and openness of Linux facilitates a very large port-
folio of applications, all designed to meet the requirements of busi-
nesses of all sizes. In a posting on its Web site during 2005, IBM
noted that there were at that time 281 Software Developers, with 784
applications specifically developed for Linux on zSeries mainframes.
In addition to IBM itself, the developers include such recognizable
names as AT&T Laboratories; Borland Software Corporation;
Columbia University; Computer Associates International; Computer
Sciences Corporation (Financial Services Group); Open Systems,
Inc.; Fidelity Information Services; SAP; and StorageTek, to name
just a few.

Several Linux applications also run on zSeries mainframes providing
previously unattainable flexibility, reliability and performance:

▼ Apache on Linux for zSeries—Combining Apache (the most
widely used Web server in the world) with Linux on zSeries
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produces a system that can effortlessly handle millions of hits
per day.

▼ Sendmail on Linux for zSeries—Sendmail is the de facto
standard in routing software, powering the majority of the
world’s Internet mail servers for over 20 years. On Linux for
zSeries, it offers the unrivaled reliability, performance and
security needed in today’s mission-critical Internet mail
applications.

▼ Samba on Linux for zSeries—Samba on Linux zSeries allows
running an entire file and print system on a single machine,
while still delivering outstanding performance. Corporations can
reduce costs and simplify administration while benefiting from
zSeries scalability, reliability and availability.

LINUX, ZSERIES AND Z/VM

“Virtualization technology” allows the creation of virtual proces-
sors, communications, and storage and I/O devices helping to
reduce the overhead of planning, purchasing and installing new
hardware to support new workloads. Virtualization technology for
zSeries comprises multiple dimensions; a hardware dimension and
software dimension. Both are considered at the time the server is
being designed and IBM mainframe virtualization is built in from
the beginning.

IBM zSeries technology provides the foundation dimension, with
functions critical to the success of virtualization, particularly on a large
scale such as partitioning the machine, device sharing and inter-parti-
tion communication.

The software dimension can extend the hardware capabilities in the
areas of sharing hardware, virtualization resources and communica-
tions. It provides flexibility to support large numbers of virtual servers
in an on demand enterprise. Operational support, control, accountabil-
ity and maintenance represent a large part of the operation for a group
of servers. z/VM is the IBM operating system environment providing
the software dimension functionality.

In Linux on zSeries, z/VM is critical. It helps to:

▼ Create an on demand infrastructure—IBM z/VM contains
significant support for Linux virtual servers, including
exploitation of zSeries improved system management, ease of
use enhancements, performance improvements for Linux guests
and enhanced networking for guests.

▼ Adds Efficiency and Responsiveness to a Business—z/VM
provides new function and technology exploitation on the
mainframe, further enabling a customer to virtualize
processors, communications, memory storage, I/O and
networking resources, with the potential to help reduce a need
to plan, purchase, and install hardware to consolidate and
support new workloads.

All in all, Linux on zSeries provides significant capabilities:

▼ Infrastructure simplification through virtualization for rapid
deployment, configuration and management of virtual Linux
servers;

▼ Business integration through open and industry standards to
integrate a vast amount of data, applications and systems;

▼ Systems Management for dynamic responses to a large variety of
workloads;

▼ A highly robust Linux platform with high qualities of service to
run mission-critical applications, based on the legendary zSeries
reliability, scalability, availability and security.

Your local Mainline account teams, along with their Linux support
resources are ready, willing and able to assist you in finding the poten-
tial benefits of supporting Linux based applications on zSeries.  

NaSPA member Brian Grondin is an Enterprise Modernization Leader for
Mainline Information Systems.
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LINUX ON ZSERIES ISV FOCUS AREAS

Business Applications Content Management
CRM Data Management
Document Management e-Business
ERP Infrastructure
Mail Services Marketing
Networking Payment Solutions
Print Server SCM
Security Solutions Storage Solutions
Web Hosting Web Services


