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Management Summary
Take a long look behind the (secure) doors of a typical enterprise-class data center (if there is such)
and you are likely to see a diverse hardware environment that encompasses servers, storage devices, and
network devices representing multiples of combinations of brands, model, and generations of these
devices. (Let’s not get started on the software mix which is likely to be unfathomable in its diversity.)
Under ideal circumstances, each of these devices is closely matched with its desired operational characteristics and functions, that is, they are the best fit-for-purpose. However, I would submit, the realities are
most likely to be far from ideal at any given point in time. There are bound to be many elements in the
mix that are not quite fast enough, not quite reliable enough, or with not quite enough capacity utilization
such that their total cost of acquisition (TCA), or in the longer run, their total cost of operation (TCO) are
not meeting expectations.
What happened? First and most likely, the requirements may have changed, that is the functions to
be performed may have grown (or shrunk), perhaps have become more complex, or maybe the specifications of the application have been modified. Second, the assumptions about the adequacy of a particular
device were incorrect or now are outdated; today, it may not be fast enough, may lack the needed capacity, or may be operationally deficient. Third, biases may have crept into the evaluation of the device so as
to obscure its true suitability. Fourth, the original cost/value analysis may have failed to recognize or
incorrectly sized some of the elements that should have been included. Fifth, the server now isn’t being
used as originally intended. When any or all of these circumstances prevail, parts or substantially most of
your data center can become sub-optimized and may fail to meet primary objectives, which is to be
aligned with the mission and goals of the enterprise it supports.
When it comes time to consider how your enterprise will or will not adopt the latest new round of
technology, including impossible-to-ignore phenomenon cloud-based hosting, what form should it take
given there are several choices? Or are there? In the vast spectrum of all the marketing noise and hoopla
surrounding cloud computing, the dominant discussion of the de facto cloud platform includes Intel x86based (or compatible) servers supported by Windows Server or Linux operating system, a suitable hypervisor to provide visualization, and multiple choices of low-cost commodity storage. In the IT blogosphere, the mention of mainframe and any meaningful reference to the cloud are infrequently paired in
the same sentence, except perhaps to deny its applicability. This presents a marketing, but not technical dilemma, for IBM’s mainframe marketeers
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IBM has recognized this and on April 8 of this
year announced the Enterprise Cloud Server, a
new and innovative solution for those enterprises
that do not have a zEnterprise mainframe in their
data center or for managed service providers that
wish to add mainframe capabilities to their offering portfolios.
This paper will describe these new and other
related IBM offerings in some detail, including
their context, components, and cost considerations. The purpose is to encourage organizations
that are considering the implementation of an
enterprise-cloud infrastructure solution to consider
IBM’s mainframe offerings because they not only
embody all of the traditional qualities of service
that enterprises have come to recognize and
expect, but also have been packaged to address
ease of use, time to value, and pricing in a way
that equals or betters any of the competitive alternatives. To see why and how this is true, please
read on.

IBM zEnterprise is Enterprise Cloud
Infrastructure
The Clipper Group has written extensively on
mainframe-based infrastructure and the fundamental values that are essential to a scalable,
reliable, flexible, and cost-effective cloud infrastructure as early as 20031 and more recently as
April 8, 20142. The history of the evolution of
IBM mainframes from the announcement of
System/360 in 1964 through its current generation,
zEnterprise, is marked with a constant stream of
extensions, enhancements, and features that provide an essential foundation for a cloud infrastructure. Three illustrations of IBM’s mainframe
capabilities are its ability to scale vertically on
demand, its mixed-mode computing capabilities,
and its extensive virtualization capabilities.
In physical terms, computing increments
range from a small fraction of a single core up to
101 of the fastest cores available for processing
of business information3 and main memory ranges
from 512 GB to 3 TB, any increment of which
is available on-demand via simple operator or
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automated commands.4 The 101-core count does
not include additional cores within the mainframe
to that accelerate I/O and do other behind-thescenes optimizations nor the many outboard processors that can be tightly-coupled to a mainframe. These 101 cores are available for use by
the enterprise.
The mainframe offers mixed-mode capabilities that allow it to simultaneous operate the native
zArchitecture operating systems, such as z/OS,
z/VSE, or z/VM concurrently with Linux for
System z that is enabled by a special purpose processor, the Integrated Facility for Linux (IFL)5,
thus vastly extending the range of mainframe applications into the “open systems” domains where
the distributed RISC and Intel x86 (and compatible) servers dwell.
The virtualization capabilities of IBM’s mainframes had their roots established in the late 1960s
and have evolved to become the benchmark by
which all other virtualization technologies are
compared, but never matched. It is hard-wired
into the hardware, enabled by the most advanced
hypervisor technology, and directed and managed
by a comprehensive suite of system software built
around z/VM. It is through these virtualization
capabilities that the wide range of physical assets
can be managed in the increments required for
any application or system facility at any given
point in time, dynamically. IBM’s vision of the
broad application of an IBM mainframe-based
cloud is illustrated in Exhibit 1, at the top of the
next page.
Today’s Mainframe Focuses on
Enterprise Clouds
Many of the recent improvements to the
mainframe environment – some hardware, some
software, and some packaging – have been
focused on delivering enterprise-class cloud solutions. These include:
 Cross-platform coherence and management
 The Enterprise Linux Server Offering
 The Enterprise Cloud System Offering
Collectively, these make for well-rounded,
well-managed, and economically affordable

1

The Clipper Group has discussed this topic since before
the term “cloud” was first used as IT terminology. See and
read between the lines of Using zSeries as a Grid Server Many Unexplored Possibilities for the Enterprise in The
Clipper Group Navigator dated March 23, 2003 and available at
.
2
See IBM zEnterprise is Enterprise Cloud Infrastructure in
The Clipper Group Navigator dated April 8, 2014 and
available at
.
3
In mainframe MIPS metrics, from approximately 40 MIPS to
78,000 MIPS.

4

The availability of capacity on demand is based on the terms
and conditions of a mutual contractual agreement with IBM.
5
Linux on System z and the IFL were introduced in late 1999
and have been an essential element of all IBM’s mainframe
systems since that time. Although Linux on System z can run
on standard (native) processor, on “bare metal” so to speak, by
far the most common implementation is running in one or more
Logical Partitions (LPARs) managed by z/VM which greatly
extends its usefulness, manageability, the security features
embodied in the zArchitecture.
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Exhibit 1 — System z as the Multi-Purpose Cloud

Source: IBM

mainframe-based cloud solutions. Each of these
will be discussed.
Smarter Infrastructure Brings Coherence to
Cross-Platform Management
Public and private enterprises can be said to
share the common goal of more effective business
results by (1) improving customer satisfaction
through better reach and relationships; (2) becoming more agile to respond to rapid changes in their
service environment: and (3) optimizing infrastructure to reduce TCO, which translates into
better value for IT investments. This needs to be
accomplished by meeting the challenges of systems management processes that bridge the needs
of both the system(s) of record (home to transaction, database, and command and control systems) and systems of engagement (where the
interaction and collaboration with end users takes
place).
Systems of record are commonly associated
with System z mainframes. Systems of engagement usually provide the on-ramp for diverse
cloud workloads. Quite often, these activities
have to be accomplished with the highest qualities
of service for security, reliability, and consistency
– the same qualities best demonstrated by System
z’s well-integrated hardware and software

technology. The aforementioned bridging can be
broken down into three related areas – automation, performance management, and IT analytics.
Each of these areas is being addressed by a family
of products from the IBM Cloud and Smarter Infrastructure portfolio. These include IBM’s
System Automation family – System Automation
Application Manager, System Automation for
z/OS, and System Automation for Multiplatforms;
IBM Cloud Management Suite for System z, and
the IBM OMEGAMON Performance Management Suite (OMEGAMON XE for z/OS,
OMEGAMON XE for z/VM, and OMEGAMON
XE for Linux on System z).6
Virtualization Management Enhanced by
IBM Wave for z/VM
IBM’s acquisition of CSL International in
August 2013 brought the CSL-Wave product
technology into the z/VM portfolio. Now called
IBM Wave for z/VM, it offers very significant and
innovative improvements to the management of
larger and more complex deployments of z/VM
virtual machines, especially Linux images. IBM
6

For more information on these software components, see the
April 8, 2013 issue of The Clipper Group Navigator
entitled IBM zEnterprise is Enterprise Cloud Infrastructure,
and available at
.
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Wave for z/VM organizes, unifies, and simplifies
many operations that will result in significant
productivity savings. Essentially, it is Linuxadministrator friendly in that it doesn’t require
traditional mainframe knowledge and experience
in order to provision and manage Linux images
and employs a click, drag, and drop administrative
console. It offers the following benefits.
 A single dashboard simplifies administrative
and management of virtualized servers.
 Reduces time to perform complex management
tasks.
 Extends the reach of existing (non-mainframe)
skills.
 Provides accurate views of the system that
result in improved quality and consistency of
operations.
 Reduces risk of errors by delegating key tasks
to appropriate authority.
 Accelerates steps required for virtual server
cloning and provisioning.
The combination of z/VM, IBM Wave, and
Linux on System z in IBM’s mainframe cloud
offerings (as described in the following sections)
provides an ideal integrated virtualized infrastructure and virtualization management essential to a
mainframe-based enterprise-class cloud solution.
The Enterprise Linux Server Reintroduced
The concept of an Enterprise Linux Server
(ELS) on System z is not new. The first models of
a System z that were offered with IFL-only
configurations date back to January 2002.7 Currently, IFLs account for one-third of System z
MIPS shipped, and one-third of all System z customers have enabled Linux through this facility.
The 2014 announcement of an entry level zBC12based ELS8 brings significantly greater scale and
improved price-performance to this solution,
compared to previous offerings. Up to 13 processor cores may be configured as IFLs supporting
Linux for System z. Up to 40 virtual servers per
processor can be deployed yielding up to 520
Linux server images in a single footprint.9 The
integrity of the Linux servers is protected by the
exceptional reliability of System z processors and
the secure isolation provided by z/VM’s virtual
server partitioning, thus providing superior levels
of availability and security.
Red Hat and SUSE Linux, and OpenStack
7
The first IFL-only mainframe was the z800 Model 0LF.
8

An ELS solution may include a zEC12, zBC12, z196, or a
z114.
9
The actual number of images achievable is workload and
configuration dependent.

TM

Page 4

Cloud distributions are supported.10 IBM is
offering pre-packaged Enterprise Linux Server
solutions that includes all necessary hardware,
hypervisor, and maintenance and comes with a
total cost of ownership that promises to be very
attractive, both operationally and with respect to
ROI, when compared to x86-based distributed
servers with a typical software stack.
The Enterprise Cloud System – Complete,
Easy to Deploy, and Price Competitive
The IBM Enterprise Cloud System solution
was announced on April 8 to address the needs of
new (to mainframe) enterprises seeking a low-risk
enterprise-class cloud solution and Managed Service Providers (MSP) that desire a low-cost solution for entry into a scalable cloud deployment
model. These are what IBM calls a “first-inenterprise” basis. The Enterprise Cloud System is
a high-availability and secure solution that consists of an integrated, pre-configured, and factory
tested system, which includes a processor
(zBC1211 or zEC1212), networking, and storage
(DS887013 or Storwize V700014), with options for
system model, number of IFLs, memory, and I/O
ports. The software ensemble includes z/VM 6.3
with several security, maintenance, and performance, and backup/restore features, IBM Wave
for z/VM (described previously), and the Cloud
Management Suite for System z (also described
previously), which includes OMEGAMON XE
for z/VM and Linux, the IBM Storage Manager15,

10

The Linux stack must be obtained from a qualified distributor, who in turn provides support for the Linux environment.
11
For more detail on the zBC12, see The Clipper Group
Navigator entitled IBM’s zEnterprise BC12 - More of What
You Want, dated July 23, 2013, and available at
http://www.clipper.com/research/TCG2013013.pdf.
12
For more detail on the zEC12, see The Clipper Group
Navigator entitled The IBM zEnterprise EC12 - Bigger,
Better, Faster, dated August 28, 2012, and available at
http://www.clipper.com/research/TCG2012019.pdf.
13
For more on the IBM DS8870, see When Infrastructure
Really Matters - A Focus on High-End Storage in the October
12, 2012, issue of The Clipper Group Navigator, available at
.
14
For more on the IBM V7000, see IBM Brings Enterprise
Functionality to Mid-Range Storage in the October 7, 2010,
issue of The Clipper Group Navigator, available at
http://www.clipper.com/research/TCG2010047.pdf and also
Significantly Improving Storage Efficiency - IBM Delivers
Real-time Compression on Unified Storage in the October 2,
2012 issue of The Clipper Group Navigator, available at
http://www.clipper.com/research/TCG2012013.pdf.
15
IBM Storage Manager provides efficient, scalable, and simple single point of control and administration for the storage
management needs of virtual, physical, and cloud environments; it is built on OpenStack standards.
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Exhibit 2 — System z as a Complete Cloud Solution

Source: IBM

and the IBM Cloud Orchestrator16. The supported operating systems are the enterprise editions of
Red Hat and SUSE Linux. The Enterprise Cloud
System is a complete, scalable solution with all
the elements for immediate deployment and full
24x7 support and service for all IBM branded
products. (See a pictorial view of the complete
stack in Exhibit 2, above.)
IBM Attacks TCA with a New Pricing Model –
Pay Only For What You Use

The Enterprise Cloud System solution will be
optionally offered with a utility-pricing model that
is based on “pay-for-use”. There is a 36-month
fixed-leased component and a variable-usage
component. The variable component includes a
base utilization of 25% of the capacity of the installed IFL cores. Above this threshold additional
charges will apply – in a pay-as-you-go, pay-asyou-grow manner. Payments are made quarterly
and are inclusive of all hardware, software, and 3
years of support & service. This pricing model is
designed for OpEx accounting treatment, and after
the 3-year term the data center has the choice of

returning, buying, or replacing the equipment.17
Enterprises have the choice of configurations
that will be designed based on a review of their
performance and capacity needs with IBM representatives. The configurations may consist of a
combination of current zEnterprise server type
and model, main memory, number of IFLs, number and type of I/O ports, and storage type and
model, and a complement of system and cloud
management software, as described above (See
example configurations in Exhibit 3, at the top of
the next page.) IBM makes it clear that each
client configuration will be customized, priced,
and ordered to meet each enterprise’s specific
needs. The solution IBM has eliminated much of
the risk in implementing the Enterprise Cloud
System. The hardware and software are installed
and integrated at the factory, and assuming the
data center’s physical facilities are suitable18, the
installation can be turned over to the client in a
matter of hours. In addition, if not satisfied, the
client has the right to return the system after only
1 year.
The IBM promise is for a complete, very fast
17

16

IBM Cloud Orchestrator provides a rich set of functions to
orchestrate the provisioning of compute, storage, and networking resources and is built on OpenStack standards.

As always, accounting treatment and life-cycle procurement
decisions are up to the enterprise.
18
For instance, if a zBC12 is chosen as the server, a non-raised
floor option is available.

Copyright © 2014 by The Clipper Group, Inc. Reproduction prohibited without advance written permission. All rights reserved.

The Clipper Group Navigator

June 12, 2014

TM

Page 6

Exhibit 3 — Example System zEnterprise Cloud System Configurations
Configuration

A

B

C

D

E

F

zBC12- H06

zBC12-H13

zEC12-H20

zEC12-H43

zEC12-H43

zEC12-H66

2

6

6

18

36

48

64 GB

128 GB

128 GB

384 GB

768 GB

1024 GB

OSA Express5S
1GbE cards

4

8

8

20

40

50

FICON Express8S
cards

6

12

12

24

48

64

DS8000 Model

N/A

(4 way)

N/A

(4 way)

N/A

(8 way)

Storwize V7000
Model

112

N/A

112

N/A

112

N/A

Raw User Data
Space

1 TB

2TB

2TB

4TB

4TB

12TB

Machine Type
IFLs
Memory

Storage
961

961

961

Source: IBM

time-to-value solution with discounted bottomline pricing, whether the client chooses utility
pricing or standard lease or purchase terms and
conditions, that will compete very favorably
against an equivalent x86 configuration, as well as
typical public cloud offerings, but with the
enhanced security and flexibility of an onpremises enterprise-class cloud solution that easily
will scale to meet an enterprise’s needs.
Which Make Sense – Enterprise Cloud System or Enterprise Linux Server?
The Enterprise Cloud System solution is a
much broader offering than the Enterprise Linux
Server (described earlier) and is more focused on
providing a complete, integrated, and pretested
enterprise cloud solution. The Enterprise Cloud
Solution, though limited to the most current

zEnterprise system processors, also includes a
choice of storage and I/O configurations, and a
more complete suite of software performance and
management tools focused on the management of
an enterprise cloud deployment. As a result, the
price-performance of an Enterprise Cloud System
solution is likely to be superior to a similarly configured ELS solution. Of course, ELS configurations can, on an à la carte basis, including any
software or hardware products or features that are
included with the Enterprise Cloud System.

Mainframe-based Clouds Have TCOs
That Beat the Competition
Can’t be true; no way! Even true-believers
can have trouble with this assertion. Recently,
IBM set out to illustrate the facts behind this

Exhibit 4 — Mechanics of the Cases
 For the mainframe measurements, each workload type (heavy I/O, medium, and very light) was run
on a zEnterprise 196 (z196) with an appropriate number of IFLs then extrapolated to a zEC12 for the
large load case and the zBC12 for the small load case.
 For the x86 measurements, the heavy I/O and medium workload types were run on IBM HX5 blades
in a z196-zBladeExtension (zBX) frame and extrapolated to a competitor’s Intel Xeon E5-2690 (2U)
@ 2.9GHz and 64GB RAM. Very light workloads were extrapolated based on an actual client
example.
 For the public cloud measurements, the heavy I/O and medium workload types were extrapolated by
determining the Elastic Computing Unit (ECU) values required for each based on published documentation. Very light workloads were extrapolated based on an actual client example.
 Each workload type was homogeneous within its category, that is, they were identical in compute,
I/O levels, and network activity.
Source: IBM
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Exhibit 5 — Defining a Mixed Workload

Source: IBM

statement. Spoiler alert – it wasn’t even close!
The platforms tested included a zEnterprise Cloud
System, an array of System x (x86) blade servers,
and a typical public cloud offering. In order to
undertake these studies, a large number of the
measureable costs associated with each of these
environments in four categories, hardware, software, labor, and power and space, were identified
and over 30 cost variables were included19. Two
TCO cases were examined, a 398-workload case
to measure larger configurations and a 48workload case to examine more modest needs.
(See discussion in Exhibit 4, at the bottom of the
previous page.) Each case consisted of a workload mix that can be characterized into three
groups.
 Very Light – web application development/test
driving a few transactions per second (TPS);
 Medium – online web application with light I/O
driving 22 TPS; and
 Heavy – online web application with heavy I/O
driving 22 TPS.20

(See Exhibit 5 above for an overview illustration
of the very light, medium and heavy scenarios.)
Platform Assumptions
Each of the three platforms in the studies obviously is quite different so they deserve some
elaboration. Here are the details of what unique
elements were included for each platform:

19

x86 Cloud Assumptions

For example, hardware included quantity and cost for processor blades and IFLs, memory, storage, and their maintenance; software included operating system, hypervisor, middleware, and cloud management acquisition and maintenance;
labor includes labor rate, efficiency factors, and administration;
power and space (where applicable); and special factors related
to public clouds such as cost of instances, data volumes and
amount of data in/out.
20
The Heavy I/O and Medium workloads were developed for
prior benchmarking work from IBM consulting experience.

Enterprise Cloud System

 Hardware: Enterprise Linux Sever (zEC12 or
zBC12), storage (DS8870 or Storwize V7000),
z/VM, IBM Wave for z/VM, SUSE Linux
Enterprise Server.
 Software: WebSphere Application Server
Network Deployment, Cloud Management
Suite for System z (IBM Cloud Orchestrator,
OMEGAMON for z/VM and Linux, Storage
Manager EE), Operations Manager for z/VM,
and Backup and Restore for z/VM).
 Labor: Costs to manage hardware and virtual
machines.
 Environmentals: Power and space including
cooling requirements.
 Hardware: x86 blades, competitor hypervisor,
SUSE Linux Enterprise Server.
 Software: WebSphere Application Server
Network Deployment, Cloud Orchestrator,
The Very light workload was conceived from a customer example.
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Cloud Monitoring, and Storage Manager EE.
 Labor: Costs to manage hardware and virtual
machines.
 Environmentals: Power and space including
cooling requirements.
Public Cloud Assumptions

 Workload Deployment: Each workload was
deployed as a separate instance. Reserved
instance with heavy utilization pricing model
was assumed.
 Hardware: Instances were located in Eastern
US with SLES, data volumes, data in/out, enterprise support, free and reserved tier discounts
applied.
 Software: WebSphere Application Server
Network Deployment.
 Labor: Costs to manage instances.
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As can be seen above, each of these platform
options have widely divergent elements that
should be accounted for within a comprehensive
TCO model; many may escape notice in a less
than thorough examination and might lead to
erroneous comparisons. Moreover, vendor pricing practices also are quite different for each platform alternative. IBM has gone to great lengths to
avoid common pitfalls in these studies.

And The Results Are In…
For the large workload mix (398 jobs), the
cloud solution on System z is 49% less costly
than a x86-based private cloud and 75% less costly than a typical public cloud deployment.
Another way to view the result is that for the same
3-year total cost of ownership, a System z cloud
deployment would accommodate three times the

Exhibit 6 — Comparing the Alternatives and Costs

Scenario #1: Large System Workload Mix
Transactions MB I/O Per
Per Second Transaction

Workload

# in Mix

Heavy I/O

39

22

1

Medium

87

22

Light

Very light

272

a few

Very Light

Total

398

3 year TCO
Multiplier over
z Enterprise
Cloud System

Public Cloud
39 cc2.8 xlarge
reserved instances
87 c1. medium
reserved instances
272 m1. small
reserved instances
398 reserved
instances
$37.0M
3.94

Private Cloud (x86)

System z
Enterprise Cloud
System

624 x86 cores

26 IFLs

24 x86 cores

14 IFLs

28 x86 cores

8 IFLs

676 x86 cores

48 IFLs

$18.3M

$9.4M

1.95

----

Scenario #2: Small System Workload Mix
Workload

Transactions MB I/O Per
# in Mix Per Second Transaction

Heavy I/O

3

22

1

Medium

10

22

Light

Very light

35

a few

Very Light

Total

48

3 year TCO
Multiplier over
z Enterprise
Cloud System

Public Cloud
3 cc2.8 xlarge
reserved instances
10 c1. medium
reserved instances
35 m1. small
reserved instances
48 reserved
instances
$3.9M

Private Cloud (x86)

System z
Enterprise Cloud
System

48 x86 cores

1.4 IFLs

3 x86 cores

2.1 IFLs

4 x86 cores

2.5 IFLs

55 x86 cores

6 IFLs

$1.6M

$1.0M

3.90

1.60

----

Data Source: IBM
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Exhibit 7 — The Heavy Hand of Software Costs

Source: IBM

workload of the public cloud. The results for the
small (48 job) workload mix are equally impressive. The System z solution is 34% less costly
than the x86-based private cloud and 73% less
costly than a typical public cloud. (See Exhibit 6
at the bottom of the previous page for a summary
of the cases, workloads, and TCO results.) A possible concern, or even an outright rejection, of
these results is that they are “not like our workloads” or at least not taken from an actual customer benchmark. My response to those objections is
to reexamine the rigor of the study and ask yourself how you could perform these studies in your
own data center. The other question to consider is
whether a potential $3M per year savings (System
z vs. private x86 cloud) sufficiently encourages
you into taking a much closer look at what you are
doing or planning to do in your data center.

Conclusion
IBM’s recently announced mainframe study
and others comparing IBM mainframe-based
cloud infrastructures consistently demonstrate far
superior TCOs for 3 years or longer than alternative private cloud or public cloud options. With
an x86 private cloud costing about 3.9 times as
much as System z, you would need some very
uncommon business logic not to look at the mainframe solution. Even at 1.6 times to nearly twice

the cost for a public cloud-based solution, the advantages of System z are hard to ignore. Don’t
fall into a common error when evaluating System
z alternatives of narrowing of the focus to only the
short-term hardware acquisition costs while ignoring the cost of software that drives by far the largest share of the differential, as is shown in Exhibit
7, above. The numbers speak for themselves, if
you are willing to listen.
But beyond a superior TCO, the IBM System
z also provides state-of-the-art virtualization
capabilities, capacity on demand and pay for only
what you use, class-leading end-to-end security,
24x7 service delivery, a range of computing capabilities from simple query to
high performance transaction
and complex analytics, and a
reputation for reliability and
availability unmatched by any
other platform. Even if the cost
difference was zero, wouldn’t
these qualities be essential to
delivering cloud services in
your enterprise? I think so.
Check it out!
SM
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Officers and/or employees of The Clipper Group may own as individuals, directly or indirectly, shares in one or more companies discussed in this bulletin. Company policy prohibits any officer or employee from holding more than one percent of the outstanding shares
of any company covered by The Clipper Group. The Clipper Group, Inc., has no such equity
holdings.
After publication of a bulletin on clipper.com, The Clipper Group offers all vendors and
users the opportunity to license its publications for a fee, since linking to Clipper’s web
pages, posting of Clipper documents on other’s websites, and printing of hard-copy reprints
is not allowed without payment of related fee(s). Less than half of our publications are
licensed in this way. In addition, analysts regularly receive briefings from many vendors.
Occasionally, Clipper analysts’ travel and/or lodging expenses and/or conference fees have
been subsidized by a vendor, in order to participate in briefings. The Clipper Group does not
charge any professional fees to participate in these information-gathering events. In addition,
some vendors sometime provide binders, USB drives containing presentations, and other
conference-related paraphernalia to Clipper’s analysts.
Regarding the Information in this Issue
The Clipper Group believes the information included in this report to be accurate. Data has
been received from a variety of sources, which we believe to be reliable, including manufacturers, distributors, or users of the products discussed herein. The Clipper Group, Inc., cannot be held responsible for any consequential damages resulting from the application of
information or opinions contained in this report.
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