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1. Introduction 
In the marketplace, the number of vendors that are offering converged infrastructure IT 
solutions continues to rise. The term “converged infrastructure” has been used to 
describe packaged and integrated turnkey platforms that bundle pre-installed software, 
configured computing power, storage and networking. These solutions target rapid 
system deployment with the bundled infrastructure that attempts to lower operational 
complexity by providing a level of integrated management. Some of these offerings 
include multi-vendor contributions that are attached through standard interfaces, while 
others provide more tightly coupled architectures. In this arena, the players include the 
IBM PureFlex System, which integrates IBM multi-architecture offering (POWER® and 
x86) with storage, network, and tools.  

As more organizations implement systems on converged infrastructure solutions, the 
challenge of selecting the correct platform to get the maximum performance from the 
database and the applications it supports has increased. The complex needs of the 
workloads in this type of environment makes the selection of the platform difficult, since 
the collective processing mixes significantly different types of activities, ranging from 
OLTP to complex data analysis as well as the needs of diverse users. 

The converged infrastructure offerings are especially appropriate for package or ERP 
deployments such as SAP since they can be expedited prior to arrival at the customer 
site. In the deployment onto a converged infrastructure, the complexity of an SAP 
deployment is significantly reduced, resulting in faster installation, while still 
maintaining some degree of flexibility. SAP products work on many different platforms, 
spanning the gamut of physical servers and operating systems available in the 
marketplace. However, different platforms integrate with SAP at various levels, affecting 
the resulting efficiency, speed and flexibility of the deployments. 

The selection of the optimal platform for SAP must include technical and business 
factors, but the overall decision is a business one. Since the impact of platform for an 
SAP deployment is a difficult one to quantify on this level, IBM engaged Solitaire 
Interglobal Ltd. (SIL) to conduct surveys, gather data and perform analysis to provide a 
clear understanding of the benefits and relative costs that can be seen when 
organizations implement IBM PureFlex platforms as part of their SAP IT architecture. 
This analysis has been primarily directed at the value of that platform use from a 
business perspective, so that those whose role it is to provide business leadership can 
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understand the benefit of the IBM PureFlex architecture in deployment and operation of 
their SAP ERP systems. 

During this study, the main behavioral characteristics of software and hardware were 
examined closely, within a large number of actual customer sites (11,600+). All of these 
customers include organizations that have deployed SAP systems as part of their 
production environments. This group has organizations that maintain both unaltered 
ERP deployments and those that have been customized to support additional 
functionality and business process, well as those ERP systems that have been integrated 
with third-party or custom components. The information from these customer reports, 
and the accompanying mass of real-world details is invaluable, since it provides a 
realistic, rather than theoretical, understanding of how the choice of platform can affect 
the organization’s costs, risk and strategic positioning in the current marketplace. 

In the collection and analysis of this data, a series of characteristics were derived. These 
characteristics affect the overt capacity, efficiency and reliability of the environment and 
its affects on operational and business performance. These characteristics have been 
examined within a business framework, since that is the perspective that is needed to 
make an informed decision. The business perspective encompasses a myriad of factors, 
including downtime, staffing levels, time-to-market (agility) and other effects. This is 
the basis for selection of an optimal platform for an organization’s SAP system.  

2. Summary of Findings 
The purpose of this analysis was to examine the real-world impact on businesses that 
deploy IBM’s PureFlex platforms to host SAP, compared to those deploying SAP on 
other converged infrastructures. The metrics used to analyze the differences in 
platforms were both objective and subjective. The objective metrics include reported 
data points on costs, run times, resource usages, and so on. The subjective metrics 
include responses on various levels and sources of customer satisfaction and perception. 
While overall customer satisfaction uses a variety of qualitative and quantitative 
measures, it still provides an end-result measurement of deployment success for the 
customer. A few of the highlighted findings can be seen in the quick summary below. 

Quick Summary 
Category Commentary Quick Byte 

Customer 
Satisfaction 

The complex nature of SAP implementations are 
directly tied to higher the satisfaction rating for 
IBM PureFlex platform deployments for 
executive, operational and line-of-business (LOB) 
management.  

Fewer complaints from IT 
end users, faster 
implementation and 
reliable operations make 
happier management.  

Total Cost of 
Acquisition 
(TCA) and 
Ownership 
(TCO) 

TCA for PureFlex SAP deployments is smaller by 
57.29%, while the difference in TCO shows a much 
higher differential. TCO is really the overriding 
metric, since it represents the real cost to the 
organization. 

PureFlex has a more 
reliable initial sizing, a 
lower real TCA and far 
better projected TCO than 
the competitive platforms.. 
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Category Commentary Quick Byte 

Application 
Availability 

Application availability combines planned and 
unplanned outages on all types of servers, 
network, storage and the software components. 
PureFlex’s downtime is minimized with high 
platform resiliency and streamlined throughput. 
Availability is better by up to 85.47% compared to 
the overall converged infrastructures in the 
customer reports. 

PureFlex minimizes 
application unavailability 
so that business service 
levels are met more 
dependably. 

Agility 
PureFlex users are reporting faster deployment times by 
as much as 44.41% compared to other converged 
infrastructure offerings.  

A well-managed PureFlex 
deployment system can be 
directly associated with 
faster SAP time-to-market. 

Complexity 

The highly complex nature of the SAP ERP system 
makes the management of systems extremely 
challenging. The underlying platform can make a 
significant difference when managing x86 
appliance servers and other server types. 

PureFlex filters SAP 
complexity by as much as 
26.90% from other 
converged infrastructures 
and as much as 71.22% 
from non-converged 
platforms. 

Security 
The integrated PureFlex security stack supports 
more comprehensive strategies for the protection 
of organizational intellectual assets. 

PureFlex provides safer 
SAP operations. 

These key findings are all substantial reasons to consider PureFlex platforms for an 
organization’s SAP deployment. 

2.1.  Methodology 
The approach taken by SIL uses a compilation and correlation of operational production 
behavior, using real systems and real business activities. For the purposes of this 
investigation, over 11,600 environments were observed, recorded and analyzed to 
substantiate the findings. Using a large mass of customer and industry experiential data, 
a more accurate understanding of real-world behavior can be achieved. The data from 
these systems was used to construct a meaningful perspective on current operational 
challenges and benefits. The reported behavior of the systems was analyzed to isolate 
characteristics of the architecture from both a raw performance and a net business effect 
perspective. All input was restricted to those organizations using systems in versions 
that were current in calendar years 2012-2013. Since many of the components in this 
environment have releases at staggered points in time, only those components that were 
either the current version or a -1 version based on those calendar restrictions were 
included in the study. Additional information on the methodology and study diversity 
can be found in additional methodology notes at the end of this document. 

In a situation such as that presented by this study, SIL uses an approach that 
incorporates the acquisition of operational data, including system activity information 
at a very detailed level. It should be noted that customers, running on their production 
platforms, provided all of the information. It is essential to understand that none of the 
data was captured from artificial benchmarks or constructed tests, since the value in this 
study comes from the understanding of the actual operational process within an 
organization, rather than the current perception of what is being done. Therefore, these 
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sites have tuning that is representative of real-life situations, rather than an artificial 
benchmark configuration. Since the focus of this analysis was not to tightly define the 
differences among different minor variations of operating system or hardware, the 
various releases were combined to show overall architectural differences. This provides 
a more general view of architectural strategy.  

The analysis of this data has produced findings in two groups of viewpoints, covering 
both business and technical management. For a more concise summation, those 
findings have been discussed separately in the body of the paper. 

2.2.  Business Management Perspective 
Ultimately, IT and technology management are designed to support business functions. 
So the primary perspective of the study is the view of the technology by an 
organization’s business management, both executive and line-of-business. For the 
purposes of this part of the analysis, the patterns of operations from the study 
organizations have been grouped into similar categories and then compared to identify 
their influence on business metrics. These metrics are: 

• Customer satisfaction 
• Total cost of acquisition and ownership 
• IT stability, risk and reliability 
• Agility (time-to-market) 

Each of these business metrics has measurable and significant differentiation when the 
projected IBM PureFlex SAP deployment solution is viewed. 

The more granular business metrics are those measurements that show how a specific 
measure of success is different in the general population of the implementers versus 
those that have deployed SAP on PureFlex. These metrics are fairly broad in coverage 
and touch on areas of financial consideration, as well as organizational quality. Each 
metric is presented with a short definition and the focused net effect of IBM PureFlex 
SAP deployment. In order to be meaningful across a variety of industries, all of the 
metrics have been normalized on a work-unit basis1, and categorized by levels of 
organization size (small, medium, large and very large). The base measure has been set 
by the medium company average, so that all other metrics are based on a variance from 
that standard set point. The implementations included in this study have been restricted 
to those implementations in production. 

Customer Satisfaction – Executive Management 

The ultimate metric on a successful implementation is customer satisfaction. SIL tracks 
this split out between the executive management and the operational input from a 
customer, since the perspective of the customer may radically differ between those two 
groups. The satisfaction of the customer executive management about their IT systems 
tends to focus on the SAP application, rather than the deployment platform, although no 
application can work as well with a poorly configured or fragile SAP deployment. That 
                                                   
1 Work-unit basis has been defined using the published International Function Point User Group standards and are 
based on function point (FP) analysis. 
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being said, the satisfaction with IT implementation and operation provides the most 
general metric for evaluation. This satisfaction rating was obtained from a large group of 
customers and provides a singular perspective on the overall success of the SAP system 
implementation. While this is a subjective rating provided by high-level organizational 
management, it does provide the business’ actual perception of success. 

 

The satisfaction rating by executives for the PureFlex deployments shows a good 
perception of value across a wide range of organization sizes. This contrasts sharply with 
the declining satisfaction rating for the overall converged infrastructure deployments, 
with the PureFlex platform demonstrating up to 52.71% higher ratings. 

The advantages seen by the reporting clients show increasing satisfaction in the SAP 
deployments run on PureFlex, much of which can be attributed to the number of 
complaints that the executives reported from their customers and users of those 
systems. The following chart shows the reported average monthly complaint count for 
the different platform groups. These complaints have been restricted to continued 
operational issues, and exclude complaints associated with missing and desired 
application functionality. 
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The PureFlex deployments have fewer complaints than the overall average. This 
differential ranges from 54.57-76.76% fewer monthly complaints for those systems 
deployed on PureFlex. 

While the specific customer complaints can be affected by management techniques, 
application design and other factors, the relative comparison is a legitimate indicator of 
how well the operating system supports the processing at the organization from the end 
user perspective. The three top reasons cited by end users for satisfaction were: 

1. Smooth running operation with little downtime and complaints 
2. Adherence to planned budget levels 
3. Consistency of performance, especially batch runs 

All of these reasons led to the lower complaint levels from the end user, which in turn 
feeds into the satisfaction from the executive management perspective. The three top 
reasons cited by executives from the reporting organization are slightly different from 
the end user viewpoint, and reflect the different responsibilities that the two groups 
have within the organization. The reasons are: 

1. Very rapid deployment  
2. Smooth running operation with little downtime and complaints 
3. Adherence to planned budget levels 

During the study data collection, many of the executives commented on their operation, 
satisfaction and other areas of the SAP on PureFlex implementation.  

“Our SAP [on] PureFlex deployment went very smoothly. Any project that sticks to its budget and 
schedule and does not cause disruption in our business gets my approval. The ability to plan and 
then realize the benefits from the plan, without extra cost or hassle has really impressed me.”  

Manufacturing CIO 
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Research Note: The level of end user IT complaints correlate to the size 
of the SAP implementation and the complexity of that installation, i.e., 
implemented module count, manual resource allocation actions, etc. The 
complaint levels also show a correlation to the number of overall physical 
platforms. So using fewer highly-leveraged platforms produces a lower 
level of complaint than deploying on a higher population of smaller 
machines. 

Customer Satisfaction - Operational 

The operational perception of the customer, based on a variety of component metrics 
(e.g. support levels, communication, price, etc.), demonstrates satisfaction and success 
at the most generic level. This satisfaction metric is different from the overall 
satisfaction metric described earlier, in that the previous metric was gathered from the 
executive management level, while this metric examines the feedback from the 
operational side of the organization. This specific metric comes from information 
reported both by the IT departments and the line-of-business (LOB) groups. 

 

The operational management satisfaction rating for PureFlex deployments is higher 
than the average by as much as 24.83%. This rating from the IT operational and LOB 
staff reflects the reliability and resiliency of the platform as a deployment choice. The 
most highly cited reasons for the satisfaction were: 

1. Smooth running operation with little downtime and complaints 
2. Ability to administer both x86 and UNIX platforms from a single 

perspective. 
3. Consistent runtimes and load 
4. Ability to shift resources as needed 
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More than 99% of the reporting customers cited one or more of these reasons for their 
satisfaction. 

“I was initially concerned when our [business unit] selected a packaged platform (converged 
infrastructure). After all of the problems we have had with the other business units in their initial 
deployment we had planned for overruns, extra staff and even justification for missing out 
deployment date.  
Well, none of those problems happened. The clever way that the different servers all fit virtually 
within the same physical PureFlex box, along with the included management tools that our technical 
users love, made the actual rollout pretty much of a dream, rather than a nightmare. It is the first 
SAP deployment that has come within budget and on time – which makes all of us in operations look 
great. I would definitely recommend this platform for our remaining three business units.”  

Director of Operations for medium-size financial firm 

Cost of Acquisition (TCA) and Overall Expense (TCO) 

This cost perspective looks at the total cost to the corporation of SAP operations, as well 
as the cost of acquisition. These metrics summarize very distinct perspectives on cost 
and organizational impact. TCA differs from TCO because it focuses on the expenses 
necessary to move an SAP system from installation to production deployment. These 
expenditures include the actual cost for the deployed equipment, services necessary for 
installation and test, initial licensing costs for all infrastructure components (including 
SAP licensing), personnel for initial staffing, education for deployment and operational 
staff, facility amendment, and so on. Any cost associated with IT end user training is 
excluded, as is any burden for SAP customization or enhancement. Any expense 
encompassed in this view of organizational impact reflects the amounts extended by the 
organization, rather than a quoted amount from a vendor bid. In short, TCA measures 
only the expenses that occur from first equipment arrival to production cutover, while 
TCO measures ongoing production costs. A visual summary can be seen in the diagram 
below. 
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Application Deployment Ongoing Operations 

Acquisition to initial 
deployment 

Year 1 
Production 

Year 2 
Production 

The expenditures that are included in TCO span many divergent expense categories, 
including personnel, equipment (i.e., servers, network infrastructure, etc.), utilities, 
software, and maintenance (facilities, hardware, software, etc.), to name a few. All 
outlays in these categories pertain to the operation of SAP, but specifically exclude 
development and initial production rollout costs. The burden for new enhancement 
functions is not included, leaving just the summation that identifies the organizational 
running rate for an installed SAP system. The TCO financial metric is more 
comprehensive than a straight operational metric. This metric it should not be viewed in 
isolation, since extraordinary expense patterns for individual organizations may cause 
minor variance in comparisons. For this reason, the comparison metric should be 
viewed as indicative and providing a general range rather that an exact value. However, 
with the large number of contributing organizations, the data is sufficiently large that, 
combined with the other business metrics, this comparison helps to set an appropriate 
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perspective. Both TCA and TCO have been normalized in the study based on employee 
count, sales revenue and legal entity count.  

One challenge with looking at TCA is that many organizations look at TCA as defined by 
vendor quotations. SIL takes a different view, since the reporting organizations provide 
the actual costs for deployment. Since some initial quotations vary widely from the 
actual cost of deployment, the real implementation cost is a more valid measurement of 
TCA. The view of the variance by platform between quoted and actual demonstrates the 
danger in using quoted figures as a TCA metric. 

 

The large majority of IBM SAP quotations show a smaller variance between the initial 
sizing and the actual deployment than other vendors, with the average variance for IBM 
being only 5.85%. This highly accurate sizing and cost projection provides the 
organization with a significant advantage in budget compliance. The substantial 
differences in add-on expense over quotation when PureFlex and the overall converged 
infrastructure group are compared highlights the risk in evaluating platform choice 
based purely on quoted TCA.  

This chart can be translated into planning budget figures, where the average overage can 
be targeted for the platform contingency allocation. For PureFlex, this contingency 
would be an average of 6% over quoted figures, while the general converged 
infrastructure contingency would need to be allocated at an average of 142% of the 
quoted acquisition costs. There is significantly more variance in the contingency needs 
for the overall converged infrastructure group, since within the study period the overage 
reached as high as 412% of the baseline quote.  

 “The SAP rollout on our new PureFlex box went very well, with no overages at all in budget funds. 
This was a very pleasant surprise and one that I would like to be able to repeat. (Translated to 
English)  

Ministry Director for medium-sized organization 
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The TCA for the various SAP deployment options is most accurate when viewed from a 
real-world perspective, ignoring the preliminary quotations. This view does cause some 
consternation, since the confusion caused by unreliable sizing and infrastructure 
quotation tends to provide customers with faulty information on which to make 
decisions. However, if the actual deployment costs are used for TCA, the fallacy of a 
substantially higher expense for PureFlex SAP platform deployment is exposed. The 
chart below shows the actual TCA expenditures reported for each platform type, 
summarized across all organization sizes. While the IBM PureFlex SAP solutions are not 
uniformly lower than all other options, the costs are not significantly higher than the 
competition. 

 
The chart above shows that when the cost of deployment is compared between PureFlex 
and the overall converged infrastructure group, the average cost for PureFlex 
implementations is approximately 50% of the average for the same workload 
configuration on the general group. 

Since TCA occurs only in the period from equipment installation to production 
deployment, the metric that examines the ongoing operation (TCO) is a repeated 
measurement of the application burden for an organization. The TCA only represents a 
small portion of the overall expense when viewed over a four-year period, again 
lessening its effectiveness as a decision metric. The overall split of the expense burden 
between TCA and TCO can be seen in the chart below. 
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As can be seen in this chart, the TCA represents only a small portion of the overall 
organizational expense for a four-year period. This view of the converged infrastructure 
costs can be contrasted with an earlier SIL study (early 2011) that showed non-
converged infrastructure cost splits so be significantly different. In that study, the four-
year summation showed TCA to be an average of 28.04% of the overall expenses. The 
substantial reduction in the portion of expenses attributed to TCA can be traced to 
changes in base hardware costs for similar workloads, as well as significant increases in 
TCO expenses for the management of complexity (staffing, software, etc.). 

The TCO metric includes all operational expenses for running systems, but excludes 
enhancements and functional expansions of code. The comparison of the TCO for the 
different platform options can be seen below. 
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The IBM PureFlex SAP deployments show lower overall expenses, with the costs 
associated with the PureFlex platforms 35.04% less than competitive offerings over a 
wide range of organization sizes. It should be noted that this TCO comparison should be 
viewed in conjunction with availability and downtime metrics. Since no cost has been 
associated with unavailability, each organization should factor in its associated 
downtime cost to the TCO metric provided here. The downtime metric can be found 
later in this document. 

The difference in TCO among the solutions is based largely on the lower expenses for the 
efficient deployment and operations of the SAP business solution implementation and 
the lower overall cost of the solution, including staffing. This is affected by the scope of 
the SAP deployment, with increased expenditure efficiency present as the complexity 
and size of the deployment increases. SAP as an organization tends to use relative cost 
per SAPS, an artificial unit of work that does not always correlate to a planned 
deployment. However, since that is the standard metric used, a comparison of those 
relative SAPS costs in the deployed organizations reporting into this study shows the 
underlying efficiency of the different deployment options. These values are limited by 
current year costs and workloads, and incorporate organizations in various maturities of 
implementation, although all are in production.   

 
The trend in cost per SAPS for the ERP implementation demonstrates the efficiency of 
the PureFlex platform as deployments increase in size. The PureFlex deployments have 
a reported savings in the larger deployments that represents as much as a 38.81% 
savings in cost in comparison to the average converged infrastructure. 

Customers of all degrees of deployment reported a consistent pattern of differentiation 
in several main areas: 
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1. Higher utilization of platforms 
2. Lower staffing costs overall (due to tools, stability, etc.) 

More than 98% of the reporting organizations sited these factors as the most influential 
factor in their perception of cost. 

Staffing 

An underlying factor that shows itself in many other areas is the effectiveness of the 
interface between the technical user and the infrastructure, including software, 
hardware and operating system components, and the subsequent effect on staffing. The 
efficiency of any of the specific components that provide that influence on the user 
experience are difficult to break down into metrics other than in overly-detailed 
comparisons that lose their effectiveness by virtue of the degree of detail. Therefore, a 
general view of the full-time staff position equivalents was reviewed to provide a general 
metric for the platform comparison. These levels are those required to maintain a “gold 
standard” environment for each deployment option. In order to provide a common 
comparison field, the workload on the systems was normalized to identical levels. The 
set point for comparison was selected as the staff level for a medium-sized organization.  

 

Standards of implementation as set by SAP in their best practices guidelines have been 
used to define the rigor of the deployment processes and functions. It is important to 
keep the rigor of those standards in mind when reviewing the staffing. The noticeably 
lower staffing level for PureFlex SAP deployment and use is directly attributable to an 
efficient unified workflow, as well as a substantially different mechanism to handle the 
allocation of virtualized resources. The normalized staffing levels for PureFlex 
deployment are smaller than those for the competitive offerings by as much as 34.97%.  
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“The staffing for our UCS implementation has been an absolute disaster. The initial deployment went 
well, but we needed extra staff when we had to add resources right after our first roll-out. Then we 
had to get external services to help address the performance issues. Just when we thought it was all 
calmed down, we did the next roll-out, had to add more resources, got outside services to help tune, 
and so on. My staffing for this application has exceeded my budget plan by almost 5 times for the 
first year. At this rate, I will not have any savings for selecting a turnkey (converged architecture) 
platform, and I have had quality of service failures almost constantly.”  

Operations Director large financial organization 

IT Stability, Risk and Reliability 

Risk is composed of many factors. It includes the stability and reliability of the platform, 
as well as the chances of platform failure. IT stability and reliability metrics include all 
downtime, both planned and unplanned. The dependability of the implementation is a 
combination of the individual reliability of each component, along with the quality and 
effectiveness of the actual implementation.  As such, both the planned and unplanned 
outages affect the overall usability of the total system. SIL views SAP application 
availability as a combination of all outages, i.e., network, hardware, OS, DBMS, 
application services, etc. This view of availability includes the impact of a normalized 
number of outages, both planned and unplanned. Where virtualization has been 
included in the architecture, each of the virtualized environments has been considered 
as a separate platform. The net availability shows the ability of the user to access the 
SAP application system and is indicative of the synergy among the SAP application 
suite, the vendor platforms and other components. 
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SAP application availability can also be viewed using a downtime metric. This 
perspective provides a more straightforward view of application availability, since it is 
less easily confused with server and operating system availability. The traditional view 
of platform availability represents the mean-time between failures for the computing 
architecture, e.g., 99.999% availability, but does not address the ability to execute 
business operations. The base server availability is only one component of the metric 
that reflects a user’s ability to execute business processes at scheduled and expected 
points in time. However, it fails to provide an accurate picture of the IT service levels 
and quality of delivery for business operations. When all forms of service delivery 
interruption are aggregated, irrespective of whether that blockage is from platform, 
operating system, database updates, application outages, etc., an accurate view of IT 
support for business operations emerges. 

In the chart below, the aggregate outages have been expressed as a downtime total. The 
percentage of overall outage time includes all forms of unavailability, irrespective of 
source (i.e., platform, database, application, etc.) and class (planned or unplanned). 

 

The IBM PureFlex platforms report as much as 85.47% less than the total planned and 
unplanned downtime of the other platforms in the study. The difference in SAP 
application unavailability allows an organization more flexibility in its operations and 
figures prominently in the delivery of quality IT services. Since outages take valuable 
access time away from the corporate resources, outage and cost are highly correlated. 
The decreased downtime demonstrated by the PureFlex SAP platforms translates to a 
significant financial advantage for the deploying organization. 
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The PureFlex platform contributes to both stability and reliability of an organization’s 
SAP implementation, due to the combination of high performance and native resilience. 
The most cited sources of the high availability from customers are: 

1. Fewer system crashes  
2. Limited need to reboot the full platform 
3. Fewer performance problems in ongoing operations 
4. Fewer system patches and maintenance updates required 

It should be noted that the practices of the individual organization when viewed from a 
best practices perspective makes a difference in the amount of planned downtime. 
However, the overall trend in availability is a definite indicator of platform stability. 

The cost of that availability is difficult to articulate, since it rests on highly subjective 
feedback from the reporting organizations. Most organizations tied costs to 
unavailability by the minute, with different burdens for inward and outward-facing 
availability. For inward-facing unavailability, the cost ranged from $182-2,320 per 
minute. For outward-facing unavailability, the range was greater at $10,090-43,122 per 
minute. The relative costs incorporate the split between inward and outward-facing cost 
effect. If downtime had no reported impact on either internal IT end users or outward 
customer and vendor users, it was not included in the costs accrued. Obviously, the 
larger organizations, with increased user communities have an accelerated cost level. 

SAP application availability is one metric that feeds into operational risk. Examined as 
an actuarial metric, SIL considers risk to be comprised of three components: 

• Percentage chance of component failure 
• Percentage chance of budget or timeframe overrun 
• Potential exposure, expressed as a percentage amount of overall budget or 

timeframe overrun 

The risk components of both schedule and budget are a prevalent sore point to SAP 
operations, since most complex systems do not adhere to budget well. This leaves 
managers and executives in a precarious position in many organizations. 

These three percentages are added to form the overall risk factor for a scenario. The risk 
factor summary for the platform scenarios is shown below. 
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This graph shows that there is demonstrated risk mitigation from the general SAP 
operations experience when using SAP deployed on PureFlex platforms. The risk 
exposure for IBM PureFlex SAP deployment is significantly smaller than the 
competition, showing less than 20.01% of the risk that has been reported for other 
deployment choices. Much of this lower risk can be attributed to the high resiliency of 
the deployment and increased efficiency of the resource allocation within the platform 
itself, which significantly lowers the risk of component failure.  

Another component of the lower risk is the unique PureFlex ability to combine different 
architectures within the same physical box, allowing the SAP appliance servers to 
efficiently communicate with the application and database servers, while offering the 
choice of operating environments. Organizations can initial chose to deploy on a 
mixture of x86, Linux or AIX, can easily move to a different configuration as resource 
demands change. Since the management tools on the PureFlex treat all environments 
with centralized controls, the movement from one environment to another within the 
PureFlex platform becomes a minor annoyance, rather than a difficult migration. 

The individual contributions of the risk rating components can be seen isolated in the 
following graph. 
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The extremely small risk of feasibility failure of any of the components within the 
converged infrastructure provides the base for the lower risk that PureFlex SAP 
deployments exhibit. However, the large reported chance of budget and schedule 
overruns, as well as substantial contribution for the exposure make a significant 
difference in the overall risk rating for converged infrastructure. All of these risk points 
are significantly affected by less accurate initial sizing and configuration. 

Agility 

Agility is defined as the average number of calendar days from the start of an initiative 
to the start of full production operations for a project.  This is NOT staff days or hours, 
but the actual calendar span, including all weekends, holidays, etc. All of the 
contributory factors, such as staffing and reliability, radically affect the speed in which a 
company can move a business concept from inception to market.  This nimbleness is a 
key element of increasing market share and continued corporate viability.   

While the performance metrics were gathered on the production systems, additional 
measurements were also collected to track the amount of time that the systems took to 
move from initial conception to full production implementation. The results 
demonstrate a significant increase in agility when PureFlex platforms run SAP. This 
increase in agility has been reported to be as much as 55.59% faster for the PureFlex 
deployment option when compared against the overall study group. This translates into 
a faster time-to-market for business initiatives. The comparison is intended to be 
evocative and not quantitative, since other critical success factors, such as management 
methodology, resource availability, etc., can enter into this picture.  



SAP Efficiency without Compromise 

© 2013, Solitaire Interglobal Ltd.   Page 19 

 

It is apparent from the reported data that there is a definite agility advantage to using 
SAP PureFlex-deployed systems as compared to the overall experience, especially when 
organization standards for production system promotion are comprehensive. This 
advantage represents up to 44.41% faster deployment when implementing on a PureFlex 
platform. When asked for specific sources of the agility, the most frequently cited 
reasons from customers were: 

1. Speed of movement from non-production to production 
environments 

2. Lack of system failures during deployment 
3. Ability to easily shift resources to accommodate new 

implementations 

The adherence to best practices is a common affect throughout any implementation 
analysis. With the complexity of SAP ERP deployments, best practices need to be 
followed both from SAP and from the platform vendor. When virtualization is added in, 
a third level of best practice is mandated. This results in some significant differences in 
agility, since some virtualization methods include best practices that hamper agile 
deployment. When repetitive deployments are part of the organizational strategy, such 
as a world-wide roll-out, the net affect on deployment schedules can be significant. In 
the study organizations, this metric for repeated rollouts varied by as much as 186.24%, 
with the PureFlex platforms providing the clear winner in the SAP deployment agility 
race. 

“We were impressed with the initial PureFlex SAP implementation, but what has really made the 
biggest impression on us is the speed of each subsequent rollout.”  

Operations director for large financial firm 
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2.3.  Technical Management Perspective 
One of the main perspectives for this analysis is from the viewpoint of the IT 
management. This view looks at the operation management, including the technical 
aspects of complexity management, control of scaling and the security of the SAP data 
and processes.  

Complexity 

One of the most significant and pervasive influences in the operational arena is the 
complexity of the information lifecycle. This complexity is the foundation of every aspect 
of the systems within an organization. Due to the very pervasive nature of this 
underlying principal, it is frequently ignored. However, losing sight of the major effect of 
any increase in complexity challenges the forming of strategic solutions. Complexity 
tends to creep into any system. Small changes that viewed in isolation as insignificant, 
in aggregate can be seen to have large effects. In information management, this 
frequently takes the form of the introduction of additional platform types, languages, 
operating systems, database management systems, etc. The establishment of the 
environments of lifecycle management and the associated versioning produces another 
layer of complication. 

ERP applications, such as SAP, are considered to be complex systems. This 
generalization is accurate in that the overall topology of the integrated nature of an ERP 
system makes a comprehensive understanding of the management challenges and 
controls difficult. Complexity in the SAP ERP world can be viewed as a combination of 
concurrent users, the data (both at rest in the system and in use), and the number of 
functional modules that have been deployed, in addition to the basic metrics cited in the 
example. In general, the higher the complexity in a deployed solution may be, the larger 
the effects that that complexity will have on costs. There is also an increased exposure to 
performance risk and subsequent failure. 

With SAP, the ERP application has an additional layer of complexity, with its appliance 
servers, application servers, database servers, etc. The interconnection and workload 
distribution of the layers of users, usage patterns and varying capacity demand stress 
the levels of complexity management to the hilt. 

One method for controlling complexity is the addition of automated and intelligent 
tools, which can handle repeated operational tasks, such as load balancing, production 
moves and storage optimization, etc. This means that the number of tasks, context 
switches and technical frameworks that have to be supported by the operational 
personnel directly is reduced. The architectural tools can handle individual activities 
based on either a schedule or rules, and free the staff from those repeated and critical 
actions. The relative complexity for a normalized SAP environment for PureFlex versus 
the average converged infrastructure offering can be seen in the following chart.  
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The impact on complexity that accompanies each platform is based on the integrated 
operational management suite and scripting capabilities. The IBM PureFlex solutions 
for SAP incorporate tools and functionality that reduces the operational complexity for 
SAP by up to 16.37%. 

System Efficiency 

The ability of a system to fully utilize its resources is of significant importance when 
considering an infrastructure. In the server domain, system efficiency is the ability to 
process workload with minimal resources. PureFlex systems demonstrate architectural 
advantages requiring significantly less resources to process a given workload. These 
advantages stem in part from the efficient operating system instruction set and effective 
access to memory and I/O.  

When comparing resource utilization across platforms for a given workload, the 
reported PureFlex utilization proved to be noticeably smaller than the competitive 
offerings. Resources are released and reused more efficiently. This produces a shorter 
latency that results in a lower overall resource requirement such as CPU usage shown in 
the chart below. 
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The comparison in this chart is based on the execution of similar and normalized 
workload, captured in detailed metrics. The side-by-side comparisons are not high in 
number at this point, so the findings from these comparisons should be used as an 
indicative metric, rather than a summary of full capability. 

Part of the reason that the overall resource usage in the side-by-side reports is lower, 
stems from the faster process throughput of SAP transaction workload. These 
advantages have contributions from the operating system instruction set, as well as the 
access to memory and I/O in the PureFlex system. Additional savings comes from the 
ability of the PureFlex box to host both the main servers of the SAP deployment as well 
as the appliance servers. If all of the servers are hosted within the same overall physical 
box, the communication among the servers and appliances is handled in a faster and 
more efficient manner. The net effect of differences in throughput is illustrated in the 
chart. This effect contributes to the resiliency of the platform and also the lower overall 
TCO. 

Research Note: The level of system calls and system overhead activity 
that contributes strongly to the overall CPU demand shows a significant 
variation between the PureFlex topology and other converged 
infrastructures when used for SAP deployment. One of the identified 
sources is the optimization of the network traffic and wait-state effects that 
appear when the “in-the-box” activity of the PureFlex topology is used. 
This has been compared to the rack router configuration that is considered 
best practice for some of the other configurations. In initial test, the load 
on the system has been shown to be as much as 93.4% lower for the 
PureFlex platforms. This anomaly will continue to be monitored for 
expanded SAP loads. 
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The variances shown in the charts are from real-world, production operations, and not 
artificial benchmarks. This type of data is a more accurate measure of actual operational 
expectations and reflects a normal mixture of today’s complex business. 

PureFlex Systems are fairly new in the marketplace, making a comprehensive 
comparison of resource requirements difficult. However, in the reported performance of 
the PureFlex Systems, there is a significant amount of anecdotal comparisons 

The overall impact of higher throughput and lower transaction latency is significant, and 
will be something that SIL will continue to track as the maturity of the PureFlex 
deployments continue. 

Research Note: The same architectural optimization effect on SAP 
deployment that was identified in the investigation of CPU load appears 
when examining the relative transaction speed of production SAP systems 
deployed on converged infrastructures. The currently observed systems 
are showing as much as 37.4% faster transaction servicing speeds on 
targeted transactions, with an average differentiation of approximately 
8.13%. Due to the current limited data points for this analysis, no final 
conclusions have been drawn, although targeted investigation will 
continue on this topic until such identification is warranted. 

Security 

The security for ERP systems, including SAP, can be very challenging. By nature, the 
mixture of application modules, user profiles, plug-in components and so on, provide 
many avenues for security breaches. Virtualization is also a factor, since it creates 
additional vulnerabilities. If the SAP application security contributions are assumed to 
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be the same across all the platforms, then the underlying security in the platform 
architecture can be seen. This forms another layer of protection for customer process, 
data and intellectual property.  

The following chart shows the platform security breaches that were reported in the 
study organizations for their SAP production environment. 

 

It is notable that there were no reported security breaches for IBM PureFlex operating 
system for SAP deployments during the study period. The overall increase in security 
breaches is of growing concern for all areas of an organization, and is fast becoming a 
critical consideration in the selection of IT architecture. 

“Security breaches in our SAP system have caused tens of thousands of dollars of damage, that we 
know of now. The long term effect of these invasions and theft may very well be the definition of our 
loss as an organization for the next decade. We will truly not know the full scope of this problem for a 
long time. We are not sure how much of this is because we deployed on a converged infrastructure, 
but it looks like we should have at least seriously considered the IBM (PureFlex) platform instead. We 
knew at the time that it had better imbedded security, but did not realize how important it would be 
to us.” 

CFO of large financial organization 

2.4.  Conclusion 
The Solitaire Interglobal Ltd. analysis of SAP ERP deployments shows that there is a 
substantial advantage to incorporating the IBM PureFlex converged infrastructure 
offerings within an organization’s IT architecture, based on a broad set of business and 
performance metrics. These include the highest customer satisfaction ratings from both 
executive and operational management, as well as the lowest risk rating of all of the 
platforms included in the study. These advantages increase the effectiveness of SAP 
application deployment and translate to real-world positive results experienced and 
reported by the businesses in this study.  
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The economic benefits of selecting IBM PureFlex platform architecture as the SAP 
deployment choice are also apparent in overall expense, both from a true cost of 
acquisition and from an operations perspective. With a close match between quoted and 
deployed costs, and significantly lower operational cost, the IBM PureFlex platform 
provides a strong and stable base for the critical SAP processes. 

The strong virtualization functions included in the PureFlex offering also make a 
measurable difference. These functions provide the ability to sweep capacity resources 
to targeted processes, and result in the need for fewer overall system cycles. Coupled 
with the allocation automation, personnel time, hardware, software, and personnel costs 
can all be minimized. This produces efficient application deployment and cost-effective 
expenditures, while displaying a risk profile that is substantially lower than the other 
solutions examined in this study. One component of this lower risk is the unique 
PureFlex ability to combine different architectures within the same physical box, 
allowing the SAP appliance servers to efficiently communicate with the application and 
database servers, while offering the choice of operating environments. Whether the 
underlying deployment is x86, Linux or AIX, PureFlex allows the organization to choose 
the implementation target, while preserving the ability to easily move to another, more 
robust, target at a later time. 

Overall, critical effects on staffing, security, cost and satisfaction, as well as impressive 
reliability makes the IBM PureFlex platform a strong contender for an organization’s 
SAP deployment choice. 
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About Solitaire Interglobal Ltd. 
Solitaire Interglobal Ltd. (SIL) is an expert services provider that specializes in applied predictive 
performance modeling. Established in 1978, SIL leverages extensive AI technology and proprietary chaos 
mathematics to analyze prophetic or forensic scenarios. SIL analysis provides over 4,800 customers 
worldwide with ongoing risk profiling, performance root cause analysis, environmental impact, capacity 
management, market trending, defect analysis, application Fourdham efficiency analysis, organizational 
dynamic leverage identification, as well as cost and expense dissection. SIL also provides RFP certification 
for vendor responses to government organizations around the world and many commercial firms.  

A wide range of commercial and governmental hardware and software providers work with SIL to obtain 
certification for the performance capabilities and limitations of their offerings. SIL also works with these 
vendors to improve throughput and scalability for customer deployments and to provide risk profiles and 
other risk mitigation strategies. SIL has been involved deeply in the establishment of industrial standards 
and performance certification for the last several decades and has been conducting active information 
gathering for the Operational Characterization Master Study (OPMS) – chartered to develop better 
understanding of IT-centric organizational costs and behavioral characteristics. The OPMS has continued 
to build SIL’s heuristic database, currently exceeding 100 PB of information. The increased statistical base 
has continued to improve SIL accuracy and analytical turnaround to unmatched levels in the industry. 
Overall, SIL runs over 52,000 models per year in support of both ongoing subscription customers and ad 
hoc inquiries. 

Further Methodology Notes 
In order to support the comprehensive nature of this analysis, information from diverse deployments, 
industries, geographies, and vendors were obtained. In any collection of this type, there is some overlap 
that occurs, such as when multiple vendors are present at an organization. In such cases, the total of the 
discrete percentages may exceed 100%. Those organizations with a multi-layered deployment, such as 
multiple geographical locations or industrial classifications, have been analyzed with discrete breakouts of 
their feedback for all metrics. Additional filtering was performed to eliminate those implementations that 
substantially failed to meet best practices. Since the failure rates, poor performance and high costs that 
appear in a large number of those implementations have little to do with the actual hardware and software 
choices, these projects were removed from the analytical base of this study. 

The industry representation covers manufacturing (23.54%), distribution (21.08%), healthcare (9.61%), 
retail (10.75%), financial (14.21%), public sector (5.37%), communications (15.22%) and a miscellaneous 
group (0.23%). 

The geographies are also well represented with North, Central and South America providing 55.72% of the 
reporting organizations, Europe 29.64%, Pacific Rim and Asia 10.37%, Africa 4.18%, and those 
organizations that do not fit into those geographic divisions reporting 0.10% of the information. 

Since strategies and benefits tend to vary by organization size, SIL further groups the organizations by the 
categories of small, medium, large and extra large. These categories combine the number of employees 
and the gross annual revenue of the organization. This staff count multiplied by gross revenue creates a 
metric for definition that is used throughout the analysis. In this definition, a small organization could be 
expected to have fewer than 100 employees and gross less than $20 million, or a value of 2,000, e.g., 100 
(employees) X 20 (million dollars of gross revenue). An organization with 50 employees and gross 
revenue of $40 million would have the same size rating, and would be grouped in the analysis with the 
first company. The classifications used by SIL use thresholds of 2,ooo (small), 10,000 (medium), 100,000 
(large) and 1,000,000 (extra large). 

The information in this study has been gathered as part of the ongoing data collection and system support 
in which SIL has been involved since 1978. Customer personnel executed all tests at SIL customer sites. 
The results of the tests were posted to SIL via the normal, secured data collection points that have been 
used by those customers since their SIL support relationship was initiated. As information was received at 
the secure data point, the standard SIL AI processing prepared the data in a standard format, removing all 
detailed customer references.  This scrubbed data was then input to the analysis and findings.  
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Attributions and Disclaimers 
IBM and PureFlex are trademarks or registered trademarks of International Business Machines Corp., 
registered in many jurisdictions worldwide. 

SAP is a trademark or registered trademark of SAP in the United States of America and other countries. 

UNIX is a registered trademark in the United States of America and other countries, licensed exclusively 
through The Open Group. 

Other company, product and service names may be trademarks or service marks of others 
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