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Over the past decade the trend in infrastructure design has been towards scale-out architectures based on 

the x86 processor, where many machines are clustered together in order to create a virtual mainframe. In 

this paper we set out to challenge this approach and to demonstrate that modern mainframe technology 

represents a viable scale-up alternati ve to the current vogue for racks fi lled with blades, looking in parti cular 

at the way organisati ons can benefi t in terms of improved agility, increased reliability and cost savings by 

consolidati ng Oracle databases onto IBM’s zEnterprise and Enterprise Linux Servers (ELS). 

The key to the zEnterprise propositi on lies in the fact that it can be used as a scale-out within environment, 

providing a highly secure platf orm within which multi ple independent workloads can be hosted.

Key messages

 Infrastructure complexity is killing IT and hurti ng the business

As our infrastructure becomes increasingly clutt ered and complex, our ability to deliver on our promises 

to the business is becoming increasingly impaired

 Consolidati on and virtualisati on is the only way to regain control of our infrastructure

Unless we take steps to consolidate the physical servers that we have we won’t be able to deliver the 

infrastructure that the business requires

 Under-uti lised processors result in soft ware licence wastage

The poor processor uti lisati on in the distributed environment, coupled with the lack of  sub-capacity 

licensing models means that as much as 90% of your soft ware licensing spend is simply wasted 

 zEnterprise off ers a powerful platf orm for the consolidati on of a wide range of workloads

IBM’s zEnterprise provides a virtualisati on environment that supports Linux, Java and traditi onal   

mainframe workloads all within the same machine

 Consolidati ng workload onto the zEnterprise could help you deliver bett er performance, greater 

fl exibility, and higher reliability while at the same ti me saving you money

The zEnterprise platf orm was expressly designed to provision, run and manage a mixture of workloads, 

and you might be surprised at the extent to which the platf orm makes economic sense even for relati vely 

modest workloads

 zEnterprise off ers an alternati ve environment for running Oracle databases that could improve 

performance and fl exibility while lowering cost

A number of organisati ons have already chosen to consolidate their Oracle databases onto either 

zEnterprise or the ELS

 Running Oracle and Linux on zEnterprise is easier to do than many expect

Customers that have made the move to either consolidate Oracle or run virtual Linux servers on zEnterprise 

servers consistently report that once the transiti on is made, existi ng users can manage their applicati ons 

using the same tools and processes they used before. The Oracle database has been supported on the 

mainframe since it was fi rst released, and the administrati on tools and processes are common across 

mainframe and non-mainframe environments
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Call to acti on

 If you are running ten or more Oracle instances you should look at the potenti al benefi ts of consolidati ng 

your Oracle databases onto zEnterprise

By consolidati ng Oracle instances onto a single large machine you can gain signifi cant benefi ts in terms of 

licensing costs, performance and management

 If you are running 50 or more physical UNIX or Linux servers you should look at the potenti al benefi ts of 

consolidati ng your Linux workloads onto zEnterprise or ELS

IBM’s Enterprise Linux Server (ELS) brings the traditi onal power of the mainframe to the management of 

multi ple virtual Linux machines, and the effi  ciency of IBM’s virtualisati on technology means that you will 

be able to run your server at levels of uti lisati on that are simply unheard of in the world of x86

 As you conti nue to look forward in terms of how you plan to manage the evoluti on of your server 

infrastructure, don’t forget that you have a choice

There is a viable alternati ve to simply fi lling racks with blades that you know will never see consistent 

uti lisati on levels above 30%

 Be ready to make the case for zEnterprise using proof of concept projects and rigorous TCO analysis

Yes, for some of your colleagues the idea of consolidati ng onto “the mainframe” may seem counter-

intuiti ve, but in many cases the facts, and their actual experience, will speak volumes

Case Study : Transzap

Transzap is a SaaS provider that off ers a soft ware suite called Oildex which supports fi nancial back-offi  ce 
transacti on processing between energy companies.

“We have to be able to look our customer in the eye and assure him or her that our quality of service will 
be as good or bett er than the quality of service that can be provided to the organisati on from their own 
IT infrastructure. The quality of service we provide to our customers has to exceed that of a Fortune 500 
company.” (Peter Flanagan, CEO, Transzap).

As a service provider, Transzap has to be able to off er the highest levels of availability to its customers, and 
be confi dent that it can scale its operati ons smoothly as the company grows. The company had begun to 
encounter reliability issues with its existi ng x86 distributed infrastructure. Aft er two signifi cant disrupti ons 
in service, Transzap took the decision to look for an infrastructure soluti on that would enable them to 
support current and future demand at levels of availability that its customers expect. 

One of the opti ons that the company looked at was IBM’s System z platf orm, which seemed like a potenti al 
fi t as the company already had experience of running its applicati ons on Linux.

Transzap worked with IBM to conduct a formal total cost of ownership study. It concluded that a migrati on 
to System z would deliver high levels of reliability and availability while also saving the organisati on money, 
notably on hardware costs and Oracle license fees.
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Introducti on

For over a decade there has been a trend away from high-end servers towards clusters of x86 machines. This 

trend began at a ti me when high-end SMP servers were seen as prohibiti vely expensive, and it seemed that 

by linking a collecti on of x86 machines it should be possible to achieve the same levels of performance and 

reliability at much lower cost. 

It is easy to see how this trend began. In the 1990’s high-end servers were expensive and proprietary, when 

you bought a mainframe or mid-range server you were eff ecti vely committi  ng yourself to a single operati ng 

system and a limited range of choices when it came to the soft ware you could run on the platf orm. 

But a lot has changed in the intervening years. IBM’s mainframe family has undergone a huge transformati on, 

and benefi tt ed from billions of dollars of R&D investment since the 1990’s. IBM’s latest off ering the, 

zEnterprise system and its more specialised cousin the ELS (Enterprise Linux Server), can securely host 

hundreds (thousands, even) of Linux servers. When using the zEnterprise system, these Linux servers can 

run alongside nati ve mainframe applicati ons like DB2 or Oracle which dramati cally increases the speed of 

network communicati on between the virtual servers and the nati ve applicati ons.

Infrastructure complexity is killing IT and hurti ng the business

When the concept of distributed computi ng began to emerge, it was driven by the belief that distributed 

computi ng off ered an alternati ve that was;

 Cheaper

 Simpler

 Flexible

 Scalable

As ti me has passed, many organisati ons are now faced with a massive profusion of distributed servers running 

diff erent versions of the same soft ware, managed using diff erent interfaces and running at highly variable 

levels of uti lisati on. The majority of these servers are running at typical uti lisati on levels of well below 20%, 

and average uti lisati on levels below 5% are common.

The old world of the mainframe vs the new world of distributed computi ng Figure 1.  

Old World

Complex?
Expensive?
Infl exible?

New World

Simple?
Cheap?
Adaptable?
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It’s ti me to revisit some of those earlier assumpti ons about the “old” and “new” worlds of 
computi ng

The client-server revoluti on came about because it seemed to off er a simpler, cheaper and more fl exible 

alternati ve to host-based computi ng. A quarter of a century later, we’re living with the legacy of those 

expectati ons.

Over the past few years, virtualisati on technology has “come to the rescue”, promising to help organisati ons 

simplify and automate the management of their infrastructure. But in our experience, end-user organisati ons 

face major challenges when it comes to enjoying the promised benefi ts of virtualisati on.  On one hand we’re 

seeing virtual server sprawl, where a failure in governance results in far more virtual servers being deployed 

than were ever anti cipated. Secondly, we’re seeing virtual server stall, where clients hit a wall (oft en when 

they’ve virtualised between 25 and 30 percent of the estate) at which point it becomes extremely diffi  cult to 

conti nue virtualising the remainder of the estate.

Is scale-out really simpler than putti  ng all of the workload onto one host?

It isn’t. A single host provides a single management interface, it internalises many of the components you 

need in order to support reliability and availability while in the distributed environment you have to acti vely 

double up on switches, network adapters and storage connecti ons.

“We hardly need to touch or reboot 
our Linux servers; we have far 

greater stability and dependability”
 Idaho Power Company

Then the chances are you’ll have to replicate much of this in order 

to provide a development and test environment.

The complexity inherent in distributed computi ng manifests itself in 

a number of ways. Firstly, it is getti  ng harder to make commitments 

about reliability and availability when availability depends on an 

intricate network of servers, network devices and middleware products, all of which need to be managed and 

confi gured, oft en using a variety of diff erent tools and uti liti es.

Is scale out really less expensive? 

The cost of distributed computi ng has always been diffi  cult to measure, while the big machines in the 

datacentre have always been subjected to minute scruti ny. Indeed, it’s not uncommon for those big machines 

to pay more than their fair share for datacentre staff , fl oor-space and power/cooling; it’s not uncommon for 

these costs to be allocated 100% to the mainframe, which now typically takes up only a couple of fl oor ti les 

in the corner of the datacentre.

If you want to compare the costs of scale-out with scale-

up computi ng, you have to be sure that you’re measuring 

costs accurately and allocati ng them appropriately.

One area where scale-up computi ng delivers very 

signifi cant savings is in soft ware license costs. Where 

soft ware is licensed on a per core basis the analysis is 

prett y simple. If you’re paying $100 dollars to license a 

“The environment would have required 3-4 
ti mes the amount of money to replicate in other 
computi ng environments. Moving to Linux was 
the best thing we could do for our bott om line. 
We simply could not keep pace with conti nued 
growth if we had to conti nue purchasing more 

hardware and soft ware licenses.”
 Idaho Power Company
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core that typically runs at 10% uti lisati on, you’re paying seven ti mes more for that soft ware when compared 

to a core that typically runs at well over 70% uti lisati on. It’s also worth noti ng that in the world of x86, sub-

capacity licensing (where you pay on the basis that you’re using only a fracti on of a system) is sti ll unheard of, 

whereas in the world of the mainframe it’s an established practi ce.

Does scale-out really off er greater fl exibility?

Flexibility is oft en touted as a signifi cant advantage of scale-out architectures, aft er all, if your applicati on needs 

to scale-up, all you need to do is add another machine to the cluster or fi re up another virtual machine.

“We went from building a new Linux 
server in a couple of days, to just a 

couple of hours.” 
Idaho Power Company

But it’s not always as simple as that in practi ce. First, you have to 

procure the hardware. Very few CFO’s are content to approve 

expenditure for dozens of idle blades, so there’s likely to be a 

procurement process. Next, you have to confi gure the server. Much 

of this can be automated of course, but in some instances 

(parti cularly where it comes to clustered databases) manual interventi on is sti ll required in order to att ach 

storage, and confi gure the machine for inclusion in the cluster. 

On the other hand, technologies like IBM’s zEnterprise and ELS can be shipped with stand-by capacity that 

can be brought online either permanently or temporarily when required through a simple on-line web-based 

interface.

In the new world, we’re faced with the reality that our infrastructure is too complex, too costly and too 

infl exible. With each new server that is added to the environment things get worse.

As our infrastructure gets harder to manage it becomes more and more diffi  cult to serve 
the needs of the business

While there’s no doubt that IT conti nues to off er organisati ons an opportunity to transform the way they do 

business, there are growing signs that business leaders are beginning to view the IT Department as a barrier 

to change rather than an enabler of it. 

One of our clients, the CEO of a constructi on company, recently told us “In the old days, we’d be waiti ng 

for the machinery to arrive before we could begin constructi on, now we’re waiti ng for the IT systems to be 

installed before we can start; and each day of delay eats away at our profi ts”.

One of the drivers behind the adopti on of Soft ware as a Service (SaaS) by LOB managers is the belief that IT 

simply cannot deliver what they need in the ti me that they need it, or for a price that they’re willing to pay. 

Smart IT shops should be moving quickly to support the full range of models, including Infrastructure as a 

Service (IaaS), Platf orm as a Service (PaaS) and SaaS.
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What does the business want from IT infrastructure?

The business doesn’t care all that much about how infrastructure is delivered. The business wants infrastructure 

that;

 Supports current business requirements in terms of reliability and performance

 Is capable of adapti ng to future business requirements promptly

 Does all of the above in the most cost eff ecti ve way possible

We don’t know of any business leaders that would say that they don’t want bett er performance, fl exibility 

and value for money when it comes to IT.

Case Study : Bank of New Zealand

Like many large organisati ons, the Bank of New Zealand was running out of datacentre capacity 
and had to fi gure out how to make bett er use of the existi ng space, while maintaining ti ght control 
on costs. Additi onally the bank also wanted to improve its disaster recovery provision. A further 
challenge was added by the fact that the bank has a corporate objecti ve to become carbon neutral. 

In 2007 the bank took the decision to consolidate all of its core systems (including its Internet 
banking and bank teller functi ons as well as core backend data) onto Red Hat Enterprise Linux 5 
running under z/VM on the mainframe. 

Over the course of the migrati on the bank consolidated 131 SUN SPARC servers onto the mainframe, 
which now serves as a host for Oracle, IBM WebSphere, custom Java and Linux workloads.

 “Deploying IBM mainframes with Red Hat Enterprise Linux to address our carbon footprint and cost 
saving concerns was a very big deal, especially at the senior management level. It provided us with 
the opportunity to take a very serious leap into Linux, and that was exciti ng for everyone in IT and 
beyond,” (Lyle Johnston, Infrastructure Architect, Bank of New Zealand) 

As a result the bank was able to reduce its front-end systems datacentre footprint by 30%.

In additi on the bank has reduced its front-end power consumpti on by nearly 40% and has recorded 
a 33% reducti on in heat output and a 39% reducti on in carbon dioxide emissions for the migrated 
systems. The bank also states that they have been able to reduce the ti me it takes to deploy a new 
environment from days to minutes, and now only requires a single administrator to manage 100 
virtual servers. 
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Consolidati on and virtualisati on is the only way to regain control of our 
infrastructure

Consolidati on and virtualisati on aren’t just technical initi ati ves; they’re business initi ati ves as well. 

Consolidati on and virtualisati on off er IT a way to provide the business with the infrastructure that it needs 

today and positi ons it well to deliver the infrastructure that the business will need tomorrow.

Server consolidati on and virtualisati on off ers a number of advantages;

 It enables organisati ons to make bett er use of modern multi -core processors

 It reduces the number of physical servers that need to be managed and maintained

 It reduces the cost of managing individual workloads freeing up OPEX budget to put back into the 

business

 It improves overall system reliability by reducing the amount of manual administrati on (a major factor in 

system reliability) required

 It might free up suffi  cient space in your datacentre to enable you to avoid or delay a costly expansion

zEnterprise off ers a powerful platf orm for the consolidati on of a wide range of 
workloads

Scale-out virtualisati on technologies, like VMware, promise these benefi ts, and it is clear that scale-out 

virtualisati on does help in each of these areas. But there remain a number of basic limitati ons that can’t be 

overcome by stringing a collecti on of blades together and virtualising them using a technology like VMware;

 Scale out virtualisati on sti ll only enables you to bring uti lisati on up to around 50%

 Some applicati ons (and database clusters oft en fall into this category) require direct connecti ons to storage 

that cannot be provisioned automati cally

 Soft ware licensing remains complex and (in many cases) costly

 I/O intensive workloads like databases tend to encounter bott lenecks when virtualised within an x86 

environment

Best x86 practi ce currently limits the number of virtual machines / core to around 3 and recommends that 

server uti lisati on should never exceed 50%, so if you were consolidati ng 100 Linux servers you’d sti ll be looking 

at purchasing 10 relati vely high-end blades or server machines. These factors limit the eff ecti veness of x86-

based virtualisati on in comparison with zEnterprise or ELS servers, where the target uti lisati on is typically well 

over 70% and the number of virtual machines regularly exceeds 30 per processor core.

Single x86 Server
X86 Virtualisati on 

Host
zEnterprise/ELS 

Host

Typical CPU uti lisati on <20% <50% >70%

Workloads / Core 1 3 30 - 50
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Case Study: Nati onwide Insurance

Nati onwide Insurance is one of the United States’ leading insurance companies, and over ti me the 
organisati on has built up a hybrid IT environment that spans mainframe assets, Unix servers and 
Windows machines.  The conti nued growth of the company’s server estate lead to it running out of 
space in its existi ng datacentre faciliti es so the company had to begin considering the acquisiti on, 
or building, of a new datacentre. Rather than spend many millions of dollars establishing a new 
datacentre the company adopted a strategy centred on consolidati ng its existi ng assets, and 
providing a platf orm that would support conti nued growth.

“We were facing the same problems that any company our size has to deal with,” says Buzz 
Woeckener, manager of Linux for Nati onwide. “We were running out of fl oor space, cooling and 
electricity, and our servers were drasti cally underuti lized.”

Nati onwide decided to build what is in eff ect a Linux cloud using two System z mainframe machines.  
These servers provide a reliable, secure and cost eff ecti ve hosti ng environment for the organisati on’s 
Linux workloads. By creati ng what is in eff ect a private cloud environment, the company expects to 
save $15million dollars over three years. Meanwhile the ability of IT to respond to business demand 
has been signifi cantly improved, new servers can now be brought on-line in minutes and new 
capacity can be added when required.

Other key benefi ts cited by Nati onwide include:

• Environmental costs (power, cooling and fl oor space )reduced by 80 percent

• Web hosti ng costs reduced by 50 percent

• Hardware maintenance and support costs reduced by 50%

• More eff ecti ve soft ware licencing, and simplifi ed server provisioning.

On this basis, zEnterprise promises up to 50 ti mes more performance per core than a standalone server, and 

up to 15 ti mes more than a virtual server. It’s also worth remembering that Oracle supports sub-capacity 

pricing on zEnterprise CPU’s.

zEnterprise off ers an alternati ve environment for running Oracle databases that 
could improve performance, reliability, and fl exibility while lowering cost

The consolidati on of Oracle databases instances onto zEnterprise, or the Enterprise Linux server, delivers a 

number of key benefi ts.

Firstly, in terms of performance, the fact that multi ple instances are running on the same machines means 

that communicati on between instances takes place at bus speed, rather than network speed, and much of 

the latency inherent in network infrastructure is eliminated.
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The zEnterprise platf orm benefi ts from over 40 years of reliability R&D, so that today much of the redundancy 

that needs to be hand craft ed in a distributed environment is simply embedded within the platf orm.

The virtualisati on capability of the zEnterprise platf orm, coupled with the ability to turn capacity on (and off ) 

on demand, off ers a great deal of fl exibility when it comes to the additi on of new functi onality or the need to 

cater for short term spikes in demand.

For us, the most startling benefi t reported by a number of customers is the dramati c savings that can be 

achieved in licence costs by consolidati ng workload onto zEnterprise. Some clients have reported savings in 

Oracle license costs in excess of 90%.

Running Oracle and Linux on zEnterprise is easier to do than many expect

As a fi nal point, it’s important to remember that the idea of running Oracle on mainframe hardware isn’t 

startling or new. 

Despite being fi erce competi tors in many areas, IBM and Oracle have a long-standing partnership when it 

comes to deploying the Oracle database on the mainframe. The fi rst release of Oracle was writt en for the 

mainframe and since then, the Oracle database and applicati ons like PeopleSoft  and Seibel has been fully 

certi fi ed and supported on the platf orm. For zEnterprise the database itself is managed and administered in 

the same way as it would be in a distributed environment using Oracle Enterprise Manager, which means that 

existi ng DBAs don’t require any additi onal skills or training.

Case Study: Idaho Power Company

The Idaho Power Company provides electricity in southern Idaho and eastern Oregon. In the course 
of the company’s on-going eff orts to deliver the highest levels of service to its customers and staff , 
the company began the process of consolidati ng its infrastructure. The company chose use the 
combinati on of Novell’s SUSE Linux enterprise server and IBM’s System z mainframe platf orm as a 
consolidati on platf orm for Oracle and Linux workloads.

The project began with an engagement with Novell Consulti ng with support from both IBM and 
Oracle. In the fi rst phase 30 physical servers were consolidated onto the mainframe, resulti ng in a 
signifi cant saving in server costs and Oracle license charges.

Today the company runs a number of its core applicati ons on the platf orm supporti ng back offi  ce 
functi ons (payroll and tax accounti ng, for example), as well as mission criti cal applicati ons supporti ng 
service conti nuity. The company’s test and development environment runs on the same platf orm 
which reduces the cost and ti me taken to bring new applicati ons into producti on.

The company reports improved levels of reliability, greater agility and a signifi cant cost saving in 
terms of hardware, administrati on and soft ware license fees.
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Summary 

The goal of this paper isn’t to persuade everybody that the mainframe is the best choice in every case, but 

to make the point that the mainframe is a viable opti on in many cases. Just as the last decade has seen 

tremendous developments in the power and performance of x86 processors, it has also seen a dramati c 

improvement in the performance, fl exibility and price of the mainframe platf orm.

As the trend towards cloud-computi ng and the management of virtual servers as a pool of resources conti nues, 

organisati ons need to be aware that there is an alternati ve to fi lling your datacentres with blades, and that 

some organisati ons have been able to achieve signifi cant cost savings, improved performance and higher 

levels of reliability by choosing the mainframe platf orm as a platf orm for server consolidati on.

If you are running more than 50 Linux servers, or have an Oracle cluster with more than 10 nodes you should, 

at the very least, be prepared to consider System z or the Enterprise Linux server as a “scale out within” 

alternati ve to deploying cabinets crammed with blades.
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About The Bathwick Group
The Bathwick Group is a research-based consulti ng company that helps clients address their most pressing needs in 

strategic planning, go-to-market planning and executi on, and IT infrastructure eff ecti veness:

CONSULTING

 Bathwick Engage A rapid collaborati ve consulti ng service combining external experts and IP protecti on mecha-

nisms to expedite soluti ons to major corporate challenges

 Enterprise IT strategy  Planning and contract support for enterprise IT leaders; producti vity and infrastructure 

agility benchmarking and best practi ce

 IT vendor strategy and marketi ng  Customer analysis and deep research for IT vendors targeti ng mid-market and 

enterprise markets

 Sustainability strategy  Modelling and benchmarking for organisati ons wishing to embed sustainable practi ces 

and miti gate strategic risks

RESEARCH AND BENCHMARKING

 Research Platf orm  A fl exible soft ware platf orm for organisati ons to deploy their own surveys and benchmarks,  

both internal (e.g. employee surveys), or external (e.g. market intelligence)

 Media Platf orm  A research platf orm for online media customers, providing an engagement environment to en-

courage reader registrati on and generate new revenues

SALES ENABLEMENT

 The Customer Insight Platf orm A soft ware platf orm that supports deployment of sales guidance, customer as-

sessments, marketi ng collaterals, ROI tools, etc. direct to a seller’s laptop for online and offl  ine operati on; for 

both direct and channel sales support.

The Bathwick Group also includes the ThinkAgain Partnership LLP, a global collaborati ve research network, which 

brings together academics, writers, business and politi cal leaders to generate new insights into business producti vity 

and performance, geo-politi cal and environmental issues.
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