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Abstract 
 

Hardware sizing has come to play an important role when designing and implementing business 

critical applications because it is crucial that the existing or defined business and application 

requirements are interpreted into an appropriate hardware configuration. If it is not done 

correctly, it may destabilize the environment which means interruptions and unplanned 

downtimes that in turn will cause business loosing not only vital revenue but also customer 

confidence in the process. This is one of the reasons for why hardware sizing has become a 

discipline of its own and as such, each combination of workload and hardware configuration is 

treated differently. Many application vendors have their own set of tools and recommendations to 

perform the sizing. Once the sizing is performed, the results can be mapped to hardware that is 

already benchmarked. This also means the hardware can be configured specially to support the 

application workload in question. It also implies that sizing is one of the major activities when 

creating a technical architecture where it is used to select the right hardware.   

The purpose of this document is to perform a complete sizing exercise based on the requirements 

for a mission critical business application and then translate them into an appropriate hardware 

configuration. Furthermore, a set of sizing methodologies and tools are analyzed in detail as well 

in order to give an as vendor neutral view as possible. Specific requirements such as high 

availability, scalability and other important areas are also taken into consideration when 

designing and creating the hardware architecture.  
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Abbreviations, Acronyms and Glossary 

 
Term Description 

Active Users Concurrent users. 

BI Business Intelligence, an umbrella term for a set of tools and 

applications that are used within analytics. 

CRM Customer relationship management (CRM) is a discipline to 

manage a company’s interaction with customers. 

Data warehouse A data warehouse is associated with a multidimensional solution 

that supports query and analysis. 

ERP Enterprise resource planning. An integrated application that 

supports majority of the business processes within a company such 

as planning, production, invoicing and shipping. 

Netweaver A computing platform from SAP AG that most of its applications 

are based on such as SAP BI, SAP ERP and SAP CRM. 

LINPACK The LINBACK benchmark is widely used when measuring the 

performance of floating-point execution. 

OLAP Online Analytical Processing. Refers to multidimensional analysis. 

OLTP Online transaction processing. Refers to transaction systems such as 

an ERP solution 

POWER series Originally POWER (Performance Optimization With Enhanced 

RISC) but evolved into high-end CPU series, from IBM. The latest 

generation is POWER7+, which is an enhanced version of 

POWER7. 

rPerf Relative Performance to measure the performance of UNIX based 

IBM POWER series servers. 

SAP Refers to both the software vendor SAP AG and in general the 

applications from SAP as well. 

SAP AG SAP AG is a German software company that specializes in 

enterprise software. 

SAPS SAP Application Performance Standard (SAPS) is a hardware-

independent unit of measurement that describes the performance of 

a system configuration in an SAP environment. 

SCU Single computing unit performance. Highlights single process 

execution instead of single thread performance. 

SPEC The Standard Performance Evaluation Corporation (SPEC) is a non-

profit corporation formed to establish, maintain, and endorse a 

standardized set of benchmarks. 

SRM Supplier Relationship Management (SRM) is a discipline to manage 

a company’s interaction with suppliers. 

TPC Transaction Processing Performance Council (TPC) is a non-profit 

initiative that focuses primarily on benchmarking based on 

transactions. 
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1 Introduction 
 

As Information Technology solutions process more data and manage more components in multi-

tiered and complex environments today, it is crucial that the environments that they run on are 

highly stable and scalable to support complex and mission critical business processes. If an 

environment is not stable, it may lead to numerous problems that will disrupt the company’s 

business and loss of revenue as a result, not to mention losing competitive edge in the market. 

A research conducted by a Sapphire user group in 2009 stated that 90% of end users 

experience problems with SAP applications [1]. The number is summed for all SAP application 

scenarios. However, if a distinction between applications is made then it appears that the worst 

problems are with SAP Business Intelligence solution, which stands at 63% while the value is 

59% for ERP solutions. Another worldwide survey commissioned by Compuware and conducted 

by PAC Consulting in 2011 showed that 43% of SAP enterprise applications users are 

dissatisfied with systems response times [2]. The survey also revealed that 44% were not satisfied 

with the SAP portal application in particular. However, this should be considered as a source of 

confusion and misleading because a portal functions as a gateway to multiple backend systems 

such as ERP, CRM, BI, and SRM. Therefore, if the real issue is with one of the backend systems, 

the user community tends to attribute the problem only with the portal hence the misleading 

statement. A modern business process often involves multiple systems, which means they are 

integrated to support the flow, and an example of this is depicted in the figure below. 

 

 

 
Figure 1.1: An example process flow that shows how multiple systems are involved. 

 

1. Users access a specific application scenario such as order management through the portal 
application. 

2. The scenario involves a number of backend systems such as CRM, ERP, and BI. 
3. The primary application in this case is CRM.  
4. The CRM system gets master data from ERP and uses the ERP system as the primary 
order management system that means all orders are created in the ERP system as well. 
The ERP system is responsible for sending confirmation back upon checking other 

dependencies such as inventory status, financial data and so on. 
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5. Reports related to the process are presented on the portal however; the actual reports are 
from the BI system. 

 

Therefore, in this example if any of the solutions is undersized, configured incorrectly, or 

not designed optimally, it will certainly affect the whole flow. However, it is likely that end users 

will only see the portal, since it is the front-end, and then conclude that the problems are actually 

caused by the portal. This example only confirms the complex nature of business processes today 

and how one process can span over multiple applications and systems. Consequently, this 

highlights the importance of sizing all the applications in the flow correctly and then configuring 

the systems accordingly. Otherwise, one or more systems will become bottlenecks while some 

support personnel and end-users will focus only on the front-end systems to identify the 

problems. 

In the case of Sapphire user group research and Compuware survey, one cannot conclude 

that the problems are actually caused by incorrect sizing or no sizing at all without further in 

depth analysis. On the other hand, it is hard to exclude incorrect sizing or lack of sizing as factors 

as well. Furthermore, one should also note that these are not isolated incidents and not specific to 

SAP applications either. Therefore, it should rather be considered as quite common when mission 

critical and large systems, that support thousands of concurrent users, are involved. Klaus 

Schmidt states in his book High Availability and Disaster Recovery Concepts, Design, 

Implementation System that one of the primary reasons for these kinds of problems is that the 

system is “used beyond design limits”. [3, p. 12]. The Compuware study also states, “SAP 

software can only do the job it is designed for if the overall IT infrastructure is stable and reliable. 

In order to ensure that SAP technology runs effectively, everything from computing platforms to 

database and network connections must be running with maximum efficiency.”[2]. This 

highlights the importance of performing a sizing exercise and then allocates the right hardware 

and configures the systems accordingly. 
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2 Background 
 

There are several mission critical applications run at the stakeholder’s enterprise and one of the 

core applications is Enterprise Resource Planning (ERP) from the German software vendor SAP 

AG. The application supports multiple business scenarios such as finance, human resources, 

product planning, and material management, and more scenarios are expected to be made 

available as part of different phases of the implementation. The objective is eventually to have it 

as the main application, which means almost all employees will have access to the application in 

one form or another. The current user base, however, consists of around 50% of the total 

workforce. Subsequently, the application is already considered as mission critical, and as such, a 

complete sizing exercise is required to support the current deployments as well as the near future 

implementation. Another aspect to consider is the introduction of new hardware based on 

POWER7+, the new generation CPU series. This study presents a complete hardware sizing 

exercise based on assumed stakeholder requirements, specifically for SAP ERP workload. It 

further elaborates on how the sizing result can be mapped into hardware, and all these are 

eventually translated into a complete technical architecture. 

2.1 Problem definition 
 

The Title of the project is “Evaluation and analysis of hardware sizing for a mission critical 

enterprise application”. This also summarizes the problem definition for this project, and that is 

how to perform, evaluate, and analyze hardware sizing effectively for a mission critical 

application. The sizing should be treated as an iterative process, which means a series of activities 

must be performed in order to achieve the end-result. As part of this study, the following related 

areas are addressed as well. 

 

• Show how to map business requirements into technical and subsequently into hardware 
requirements efficiently. 

• Evaluate the different methodologies that are available for sizing. 

• Evaluate various tools that are available to perform sizing. 

• Compare the results from various tools. 

• Show that each application workload is different. 

• Analyze the various benchmark standards and how they can be used together with sizing. 

• Finally, show how sizing can be interpreted into actual hardware of choice. 

2.2 Limitations 
 

The assumption here is that the business requirements and business processes are already defined. 

This also implies that other related work is already completed such as:  

1. Analyze and define business demands 
2. Create business process designs 
3. Investigate software solutions 
4. Pre-study for realizing business process using software 
5. Preliminary decision on software 

Therefore, these areas will not be discussed and business requirements in the context of sizing 

will cover from a technical point of view only. 
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SAP ERP is used as the business application based on stakeholder requirements. Since SAP ERP 

supports a large number of business processes, the project will only focus on a number core 

business processes. Capacity requirements for the current processes in the near future are 

considered but not for any new business processes because a resizing is a better option to reflect 

the as-is situation then. A system landscape usually consists of one production system and 

multiple non-production systems to support development, maintenance, and operations. However, 

only the production system is considered in the study since the main objectives are to analyze the 

sizing methodology and then show how the sizing output can be translated into a system design. 

 

The hardware is based on IBM POWER7+, which is the latest in the CPU series. 

Nevertheless, other CPU families are evaluated as well, where applicable, in order to compare the 

different methodologies of sizing and to make a comparison from a hardware perspective. 

Virtualization is discussed where appropriate but it is not taken into consideration when creating 

the architecture. The primary reason is that it may complicate the sizing exercise and introduce 

new challenges. 

Specific constraints on hardware configuration, such as maximum main memory that can 

be allocated per socket, are not considered because the purpose of this study is to visualize how a 

hardware sizing can be realized effectively in hardware architecture. Cost is another important 

factor that is not considered as well because the cost may vary from customer to customer when 

considering customer specific agreements and discounts. 

From a conceptual design to the actual implementation, many things can go wrong but 

these will not be discussed, likewise other critical areas that are part of a mission critical solution 

such as service level agreements and recovery objectives. Each solution discussed has undergone 

a thorough check to validate the supported combination of application platform, database, and 

operating system however, this is, although verified, not detailed in this document. This is part of 

the process that is commonly called Product Availability Matrix (PAM) check that should be one 

of the first activities to ensure that the combination of target components are actually supported. 
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3 Method 
 

As a starting point, all the necessary requirements are gathered, and once it is done a number of 

tools are evaluated, and these are listed below: 

 

• SAP Quick Sizer 

• HP SAP Sizing Tool for ProLiant x86 Servers 

• IBM SAP Sizing Questionnaire 

• IBM Workload estimator 

• IBM System Planning Tool 
 

Some tools are installed locally while others such as SAP Quick Sizer are accessed 

through a web browser. A Quick Sizer project is created at SAP and is used throughout the study 

to evaluate the results. Apart from the tool evaluation, a large number of results from benchmark 

tests are also analyzed. 

Seven main steps are identified to achieve the goal and these are listed below. 

 

1. Investigate the requirements. 
2. Define the requirements. 
3. Perform sizing exercise using different sizing tools and following a user-based sizing 
methodology. 

4. Analyze the outcome and explore hardware. 
5. Design a technical architecture according to the sizing and operational requirements. 
6. Present a solution. 
7. Discuss about the pros and cons with the current sizing methodologies, workload, and 
benchmark tests. 

 

Each step will be described in detail but not necessarily in the order presented above, along with 

necessary sub-steps as part of the study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



10 

 

4 Theory 
 

As the complexity of business applications grows, it also puts a lot of pressure on computer 

hardware to support complex business scenarios. On the other hand, modern hardware provides 

far more capacity today than what it was a few years ago. This means it is important to map 

business requirements into correct hardware and this is done by a process called hardware sizing. 

SAP AG defines sizing as:  

“Sizing translates business requirements into hardware requirements based on assumptions. That 

means determining the hardware requirements of an SAP System such as network bandwidth, 

physical memory, CPU power, and I/O capacity. Both business aspects and technological aspects 

influence the sizing of the hardware and database. Therefore, the number of users using the 

various application components and the data load they put on the network must be taken into 

account.” [4]. This is further confirmed by the definition from IBM that says “sizing is an 

approximation of the hardware resources required to support a specific software 

implementation.” [5]. Hewlett-Packard Company (HP), another major player in the hardware and 

software market, highlights the importance of sizing by stating, “The optimal hardware design 

ensures the highest performance while keeping the total costs of ownership at a minimum. That is 

why the proper sizing of servers plays an extremely important role in the success of every SAP 

project. There are a many factors to be considered to avoid problems and ensure fast response 

times.” [6]. In conclusion, one could state that all three vendors, software, hardware and both, 

agree that sizing plays a major role when matching business requirements to hardware 

configuration. 

The output of a hardware sizing may result in a number of different areas but often four 

core areas prioritized.  

• CPU 

• Memory 

• Disk I/O and Disk size 

• Front-end network 

 

The Quick Sizer of SAP AG outputs recommendations for the four areas as part of a 

sizing exercise and this practice appears to be the same for other vendors as well, and an example 

of this is a sizing recommendation for Sun One web server [7, p. 95-96], which confirms the four 

areas. 

4.1 Sizing as a process 
 

SAP AG recommends a sizing approach that is integrated with an implementation project and 

this is highlighted in the figure below [8, p. 5]. 

 

 
Figure 4.1: Shows the different phases of a project and how the goals of sizing change along the way.   

 

 
1. During the phases between preparation and realization:  
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Build up a sizing strategy based on existing systems, together with all the inputs received 

in a proper format. Create a sizing document or fill in a sizing questionnaire if it is 

available. Merge or translate the data into an appropriate format. Consider infrastructure 

solutions as well and estimate if possible. 

2. During the phase final preparation 
Determine the overall performance requirements. Involve internal and external partners to 

perform the sizing. 

3. During production stages 
Adjust sizing according to project requirements such as an upgrade of a system or 

database, configuration change, changes in business processes, and more users are added. 

 

The sizing process should continue even after the go-live and should be revisited before 

any major changes such as adding a large number of users, introducing new business 

processes, and upgrading the system. Furthermore, any mission critical application should 

be monitored and validated continuously, as part of capacity planning and forecasting so 

that major changes can be identified and sizing can be adjusted accordingly. 

 

While the recommendations from different software and hardware vendors may differ 

based on application specific configurations, the methodology of the sizing remains the same. 

The sizing flow from a general understanding is depicted below. 

 
Figure 4.2: Shows the sizing process 

 

A sizing exercise should be considered as an iterative process to achieve the desired result. 

4.2 Sizing methodologies 
 

There exist three different sizing methodologies. 

1. User-based 
2. Throughput-based 
3. Customer Performance Test 
 

There is also a methodology called T-shirt sizing, which is usually based only on one 

input parameter, the number of concurrent users. The approach will then output a 

recommendation using predefined values. The T-shirt sizing generally uses the same sizes 

as T-shirts hence the name of it. 

• S = Small 

• M = Medium 

• L = Large 

• XL = extra Large 
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T-shirt sizing may be applied to rather small systems or systems with a very specific workload 

such as a price-calculating engine. However, it may not be a good enough tool for sizing large, 

and mission critical systems thus it will not be part of this study. The focus is, however, on 

methodology 1 that is user-based sizing, in this study while throughput-based approach is also 

explored where appropriate.  

4.2.1 User-based Sizing 
 

The number of users is an important factor that is used not only when sizing a user-based solution 

but also designing an infrastructure solution to support the application. The user-based sizing 

uses number of concurrent users per business process or application scenario, and three 

categories of users are defined as a standard [9, p. 48]. 

 

1. Low user (~10 dialog steps per hour) 
2. Medium (~120 dialog steps per hour) 
3. High (~360 dialog steps per hour) 

 

Dialog step in case of SAP business suite applications implies screen changes. 

A low user is associated with low activity, which means think time between screen changes is 

300 seconds; the value is 30 seconds for medium users, and 10 seconds for high activity users. 

The requirements for users differ from application to application, e.g. many users use an ERP 

system interactively while an EAI system like SAP PI or a Master Data Management system like 

MDM has usually no end-users, or only a limited number of users. There is also a difference in 

the load between an OLAP application such as BI and an OLTP application such as ERP. 

 

In case of a transaction intensive ERP application, the distribution of users is as below [9, p. 48]: 

20% - Low activity users 

70% - Medium activity users 

10% - Heavy activity users 

These values are used when evaluating sizing for this project. 

 

An example sizing input parameters from SAP Quick Sizer are listed in the table below for the 

business scenarios controlling and financial transaction [10]. 
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Active Users - 

Standard Sizing 

          

Sizing Element                  Time interval: 

Year/Period/Hour/Snapshot     

Average/Peak     Nr. of 

concurrent 
users with 

a think 

time of 
~300 sec.         

Nr. of 

concurrent 
users with 

a think 

time of ~30 
sec.                  

Nr. of 

concurrent 
users with 

a think 

time of ~10 
sec.                  

Sizing Element                 TI: Y/P/H/S                             A/P                     Low 

activity 

users               

Medium 

activity 

users               

High 

activity 

users               

CO-USER                       

Users in controlling         

S                                                A                          

FI-USER                       

Users in financial 

transaction                       

S                                                A                            

 Figure 4.1: Input parameters for user-based sizing. 

4.2.2 Throughput-based Sizing 
 

There are different business scenarios within an ERP system with varying workload, which 

means each scenario can use a different set of input values to calculate the results. It also implies 

that the number of such input values will be different, from only a few to hundreds, depends on 

the complexity of a business scenario. Some the core business scenarios that are part of the SAP 

ERP application are listed below [11].  

 

    SAP ERP 

• Financials 
o Contract Accounting 

• Human Capital Management 
o E-Recruiting 

• Logistics Execution 

• Product Development & Execution 

• Sales & Service 

• Corporate Services 
 

Each scenario in turn may consist of multiple business processes and an example of this is the 

SAP Financials that comprises of [11]: 

• Financial Supply Chain Management  

• Financial Accounting   

• Management Accounting   

• Corporate Governance  
 

Most of the input values are mandatory in a throughput-based sizing, as shown in the example 

table below which lists the input values for the business scenario financial [11]. 
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Throughput - 

Standard Sizing 

                    

Sizing Element          Time interval: 

Year/Period/Hour/Snap

shot                                     

Average/Peak      Sizing 

object

s 

create

d per 

time 

unit 

(TI)          

Avg. 

number 

of line 

items/sub 

objects 

per 

order/obj

ect                 

No. of 

chang

es per 

sizing 

object 

in % 

(1 

chang

e = 

100%)      

No. of 

displa

ys per 

sizing 

object 

in % 

(1 

displa

ys 

=100

%)            

No. of 

months 

the data 

remains 

in the 

DB 

(residenc

e)                  

Checks for 

existing 

archiving 

objects (no 

influence)possi

ble values: X ,        

Start of 

processi

ng time        

End of 

processi

ng time        

Sizing Element          TI: Y/P/H/S                        A/P                      Objec

ts              

Items             % 

chg.          

% dsp.      Mon.            Arch.                      S.t.               E.t.               

CO-PA-BIL             

Billing 

documents 

posted to 

Controlling               

Y                                         A                                9 18 

CO-PA-BIL             

Billing 

documents 

posted to 

Controlling               

P                                         P                                12 13 

CO-PA-FI                

Financial 

documents 

posted to 

Controlling               

Y                                         A                                9 18 

CO-PA-FI                

Financial 

documents 

posted to 

Controlling               

P                                         P                                12 13 

CO-PA-SLS             

Sales orders 

posted to 

Controlling               

Y                                         A                                9 18 

CO-PA-SLS             

Sales orders 

posted to 

Controlling               

P                                         P                                12 13 

CO                            

Controlling 

documents/posti

ngs                             

Y                                         A                                9 18 

CO                            

Controlling 

documents/posti

ngs                             

P                                         P                                12 13 

EC-PCA                   

Profit Center 

Acc.: Charged-

off documents          

Y                                         A                                9 18 

EC-PCA                   

Profit Center 

Acc.: Charged-

off documents          

P                                         P                                12 13 

FIN-BAC                  

Business 

Accounting - 

Documents               

Y                                         A                                9 18 

FIN-BAC                  

Business 

Accounting - 

Documents               

P                                         P                                12 13 

Figure 4.2: Input parameters of a throughput-based sizing for SAP financial. 

 

It is obvious that a throughput-based sizing employs more parameters, which also means that it 

requires more effort to gather all the input values, which is often cumbersome. 
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4.2.3 Customer Performance Test based sizing 
 

A performance test based sizing could be useful to simulate a production load and then use the 

output to extrapolate the actual production workload. However, the disadvantage with this 

approach is that it assumes that there is at least one fully functional system available (a non-

production system) along with the prerequisites for doing a performance test. The prerequisites 

may include performance test software, scripts, clients, and servers to support the procedure. It 

means sizing could only come into the picture at a later phase of a project. This is perhaps not 

desirable because it is usually preferable to have complete specifications for all systems, servers, 

and infrastructure in place before the implementation. The main reason is that every step requires 

efforts and when a sizing exercise is pushed to a later stage of a project, it is possible that it is 

never realized. Subsequently, the hardware procurement is simply based on the initial hardware 

setup. 

4.3 Sizing output 
 

Both user-based sizing and throughput-based sizing, in the context of SAP Quick Sizer and SAP 

applications, output the results in [9, p. 5]. 

 

• CPU power in SAPS (hardware-independent) 

• Memory in MB  

• Database disk space in GB  

• Disk I/OS per second  

• SCU class  
 

Single Computing Unit (SCU) performance is a new key indicator to highlight how SAP 

applications can benefit from SCU [12], and this is more detailed under the chapter “evaluation”. 

4.4 Factors that may influence hardware sizing 
 

Even though, there are tools that can be used to perform a sizing exercise, there are still factors 

that can influence the sizing outcome. These factors should be considered as external to the sizing 

exercise. Nevertheless, they should be included if the requirements are too high such as custom 

developments require too much CPU time or memory. This is because it will have a direct impact 

in how a system is sized and configured. Some of the so-called external factors are listed below 

[8, p. 16]. 

 

• Processor technology 

• Disk technology 

• Network technology 

• System infrastructure  

• Custom coding 

• Background processing / parallel jobs 

• System settings 

• Implemented software components 
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• Archiving strategies 

• LAN/WAN 

• Interfaces 

• Security settings 

• Unicode 

• The number of users 

• Number of concurrent users 

• Geographical distribution of users 

• Security requirements such as encryption 
 
Another example of how an external factor can influence the sizing is Unicode based 

applications that usually require more hardware resources than non-Unicode applications 

because of the extension in data types to support Unicode. 

4.5 Front-end network requirements 
 

Every business application has one or more user interface (UI) technologies or front-end tools, 

and SAP ERP has at least two different UI technologies. 

1. SAP GUI based 

2. Web browser based 

 

SAP GUI is perhaps the most used front-end tools and its network requirement is listed in the 

table. 

 
SAP Release (R/3/ECC)  2.0  3.0  4.0  4.5  4.6  4.7  5.0  6.0

kByte per dialog step 1.2  1.4  1.4  1.4  2.6  4.3  4.6  4.6  
Figure 4.3: Front-end requirements for SAP GUI 

 

As it can be seen, the requirement changes with each new release of SAP ERP and the current 

requirement is 4.6 KB per dialog step, and dialog step in this context means a screen change. 

SAP provides a formula to calculate the bandwidth requirement of the front-end tool SAP GUI 

[13, p. 22]. 

C = X * N * D * 0.25  

 

The parameters are as follows:  

� C: Bandwidth in kbps (kilobits per second) that is needed for the SAP GUI  

� X: Amount of data per dialog step in kilobytes  

� N: Number of active users (independent of the number of sessions)  

� D: Average number of dialog steps per minute per user 

� Numerical factor: ~0.25 = 8 (kb/kilo bytes ) * 1.25 (protocol overhead) * 1/60 (min/s) * 
safety factor 1.54 (response time, peak load, different technologies)  

 

According to SAP AG, “A minimum bandwidth of 400 kbps should be assumed for all SAP 

front-end applications, even with only one user uses the network connection. Although generally 

a single user does not require this bandwidth at a high total number concurrent of users (>>20), 
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you must ensure that acceptable response time is available for each single request. For example, 

an application needs to transfer 10 KB data per dialog step in average. When a single user uses a 

bandwidth of 400 kbps, then each dialog step would spend 200 ms network time in average. If 

you are using applications or front-end technology with a high amount of data per dialog step, 

and if you have stringent requirements on response time, you should consider an even higher 

minimal bandwidth.” [13, p. 22]. Therefore, front-end requirements should also be included as 

part of a sizing exercise. 

4.6 Benchmark 
 

Benchmarks measure performance of a certain workload on a specific hardware configuration, 

According to L. K. John and L. Eeckhout: 

“Benchmarks used for performance evaluation of computers should be representative of 

applications that run on actual systems. Contemporary computer workloads include a variety of 

applications, and it is not easy to define or create representative benchmarks. Performance 

evaluation using benchmarks has always been a controversial issue for this reason.” [14, p. 26]. 

A benchmark is usually associated with a specific workload, which means the workload of a Java 

application cannot be compared to a CRM application when both use the same hardware. 

Similarly, benchmark performed with one standard such as LINPACK cannot be compared to 

other standards such as SAPS although it is conceivable that there are some common indicators. 

So, in conclusion, benchmark within computing is used to evaluate a specific workload on a 

specific hardware configuration.  

There are also wide ranges of benchmark tests that focus mainly on specific areas such as MSC. 

Nastran, which is used to test stress, vibration, heat-transfer, acoustic, and aero elasticity. It is 

also the preferred tool within the industry sectors of aerospace, automotive, medical, and 

electronic and consumer product analysis [15]. This chapter will however focus only on some of 

the leading benchmark standards that include: 

 

• SAPS 

• TPC 

• SPEC 

• rPerf and CPW 

• LINPACK 

• STREAM 

• Oracle Applications Standard Benchmark 

4.6.1 SAPS 
 

SAP Application Performance Standard (SAPS) is a unit of measurement that was introduced by 

the business software company SAP AG. The basis for SAPS is measuring the number of fully 

processed order line items in the application scenario Sales and Distribution (SD). So, 100 SAPS 

is defined to be equal to 2000 fully processed order line items in an hour which also means 6000 

screen changes (or in SAP terms dialog steps), and 2400 SAP transactions. A fully processed 

order line item implies a complete business process and, as such, it includes create an order, 

create a delivery note for the order, view the order, change the delivery, post a goods issue, list 

the order, and create an invoice [16, p. 8]. 

 



18 

 

Result from SAPS changes with each new version of SAP applications and modern applications 

tend to require more than older applications although the principle of business process remains 

the same. The SAPS is used only to measure CPU performance, not unlike other similar 

measurements. SAP specific sizing tools produce results in SAPS for estimating required CPU 

capacity. Therefore, this project also uses SAPS as the primary measurement unit. 

4.6.2 TPC 
 

Transaction Processing Performance Council (TPC) is a non-profit initiative that focuses 

primarily on testing transactions. According to TPC, the main objective is to “define transaction 

processing and database benchmarks and to disseminate objective, verifiable TPC performance 

data to the industry.” [17]. 

4.6.3 SPEC 
 

The Standard Performance Evaluation Corporation (SPEC) is a non-profit corporation formed to 

establish, maintain, and endorse a standardized set of relevant benchmarks that can be applied to 

the newest generation of high-performance computers. SPEC develops benchmark suites and also 

reviews and publishes submitted results from our member organizations and other benchmark 

licensees. [18]. 

CPU2000 measures CPU performance across a wide range of computer hardware. 

CPU2006 performs the same measurement as CPU2000 and it is expected that the CPU2006 

would eventually replace CPU2000. The CPU2006 consists of two parts, CINT2006 ((SPECint) 

to test integer arithmetic while the second one CFP2006 (SPECfp) is used to test the floating-

point performance of a CPU. There are also application specific measurements such as 

SPECweb2005 to test web servers and SPECjEnterprise2010 to measure the performance of Java 

2 Enterprise Edition (J2EE) application servers. 

4.6.4 IBM rPerf and CPW 
 

Relative Performance (rPerf) is an estimation of commercial processing performance relative to 

other IBM UNIX systems. This measurement is specific to IBM servers only, and particularly for 

p series servers with IBM AIX as the operating system. According to IBM:  “It is derived from an 

IBM analytical model which uses characteristics from IBM internal workloads, TPC and SPEC 

benchmarks. The model simulates some of the system operations such as CPU, cache and 

memory. However, the model does not simulate disk or network I/O operations.” [19]. 

Commercial Processing Workload (CPW) is another measurement that primarily focuses 

on IBM iSeries servers with IBM I as the operating system. IBM defines it as “The CPW rating 

of a system is generated using measurements of a specific workload that is maintained internally 

within the iSeries Systems Performance group. CPW is designed to evaluate a computer system 

and associated software in the commercial environment. It is rigidly defined for function, 

performance metrics, and price/performance metrics, and price/performance metrics” [20] 

4.6.5 LINPACK 
 

The LINBACK benchmark is widely used when measuring floating-point execution and one 

example of the usage is at TOP500, the organization that ranks the most powerful 
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supercomputers in the world. The measurement consists of a program that solves a dense system 

of linear equations [21]. 

4.6.6 STREAM 
 

The STREAM benchmark uses simple vector kernels to simulate sustainable memory bandwidth 

(in MB/s) and the corresponding computation rate [22]. 

4.6.7 Oracle Applications Standard Benchmark 
 

The Oracle Applications Standard Benchmark is comparable to SAPS but applicable only to 

Oracle applications. There are two parts associated with the Oracle Applications Standard 

Benchmark, and these two are online and batch. Online assumes a standard user interface and 

normal execution of transactions while batch implies batch workload such as order management 

or payroll processes [23]. 

4.7 Sizing tools 
 

There is a wide range of tools available in the market to perform the hardware sizing. Major 

software and hardware vendors have often their own set of tools. In case of this study, only sizing 

tools that are relevant for SAP ERP applications are investigated and these tools are briefly 

discussed in this chapter. 

4.7.1 SAP Quick Sizer 
 

SAP AG recommends using SAP Quick Sizer for sizing SAP applications. Quick Sizer is a web -

based tool, hosted in the customer area of the SAP support portal, and it is developed in 

cooperation with hardware partners. SAP AG states that more than 450000 sizing projects have 

been created since the launch in 1996, and that there are approximately 35000 projects created 

per year [9, p. 21]. 

The Quick Sizer supports two sizing methodologies: User-based and throughput based, 

and outputs result for CPU in SAPS, memory and disk I/O. 

4.7.1.1 Algorithms of the QuickSizer 

 

Quick Sizer employs different algorithms to calculate the sizing based on inputs. A brief 

introduction of the algorithms of the user-based sizing is provided in this section, but only the 

CPU calculation is taken into account [24, p. 6] 

 

Input values correspond to the different type of users. 

 

Variable Type of users 

a Number of users of type low 

b Number of users of type medium 

c Number of users of type high 
Figure 4.4: Type of concurrent users. 
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The first step is to normalize the number of users per application. 
 

norm_user(appl) = low_user / 30 + med_user / 3 + high_user 

 

The second step is to determine the sum of normalized users over all applications where each 

application gets its relative weight. CPU sizing is based on the number SD Benchmark users. 
 

SD_benchuser = SUM_appl( norm_user(appl) x w(appl) ) x SD_reference-factor / ( w(SD) x utilization ) 

 

w(appl) is CPU weights for the different application scenarios, which varies with each 

application. The SD_reference-factor is a deterministic cost variable that is multiplied by the 

utilization, which is 33% for user-based sizing. SAP provides data for the variables CPU weights 

for different application scenarios, SD reference factor, and utilization. The example below 

shows the calculation of required CPU capacity in the SAPS. 

 

In this case, the number of users reflects the estimated concurrent users for the application 

scenario FI (Financial Accounting) and the version of the SAP ERP application is 4.0B. 
 

User type Number of users 

Low 900 

Medium 90 

High 30 
Figure 4.5: Type of users and their number. 

 
SUM_appl( norm_user(appl) = 900/30 + 90/3 + 30 

w(appl) =1/5 (CPU weigh factor FI=1 and SD=5) 

SD_reference-factor =2 

w(SD) = 2 

Utilization = 0.33 (33% utilization) 
 

SD_benchuser = (900/30 + 90/3 + 30) 1/5  x 2/ 0.33 

= 90 / 5 * 6 = 108 => CPU-CAT = 4 

 

The result is CPU category 4, which equals to < 1000 SAPS [24, p. 20] for this particular 

application scenario. 

4.7.2 HP sizing tools 
 

Hewlett-Packard Company (HP) provides a set of tools to perform sizing that support workload 

of some of the most used applications such as HP Sizer for Microsoft SharePoint 2010, SQL 

Server [25]. All HP sizing tools are tightly integrated with hardware and services from HP in a 

way that the recommendations are mapped directly to HP servers [26]. Within the sizing tool 

series, HP has a tool to support sizing SAP application workloads as well. The tool, HP SAP 

Sizing Tool for ProLiant x86 Servers, is essentially based on the same algorithms as the SAP 

Quick Sizer but it extends the sizing to provide direct recommendations for hardware. The 

servers in this case are based on HP Proliant server series that are based on Intel x86 CPU 

architecture. 

The HP sizing tool for SAP is explored in this study, but mainly as a reference so that the 

results can be compared and analyzed with other results. 



21 

 

4.7.3 IBM Sizing tools 
 

IBM, as a major software and hardware company, has a wide range of tools to support sizing of 

various scenarios and applications. IBM has at least three tools that could support sizing and 

configuration of hardware for SAP applications. 

1. IBM Sizing Questionnaire for SAP 

A PDF based tool, which is very much similar to SAP Quick Sizer that can output results based 

on input values.  

 

2. IBM Workload estimator 

A web based tool, one has the option of using either a locally installed version or a centralized 

one at IBM, which performs sizing calculation based on workloads. It supports various 

applications and results are mapped to IBM hardware. In case of sizing SAP applications, the 

input can be either the number of concurrent users or SAPS. 

 

3. IBM System Planning Tool 

The IBM System Planning tool is not a sizing tool but a configuration tool that can use the output 

of the IBM Workload estimator to provide configuration recommendations on IBM hardware. 

One advantage with the tool is that it can provide recommendations for server configuration in 

detail, and even support server clustering as well, if that option is selected. 

4.8 System Design  
 

System design takes sizing as an input along with other values that are derived from business 

requirements such as high availability, scalability, good performance, and stability. In order to 

support high availability, scalability and load distribution, the stakeholder system must be a 3-tier 

tier system that consists of [27, p. 15]: 

 

1. Presentation 
2. Application 
3. Database 

4.8.1 High availability 
 

The overall solution is a high availability and a disaster tolerant solution with servers located at 

two different sites. A disaster tolerant system implies that hardware, applications are built with 

redundancy and fail safe, and there are two main objectives discussed in that context. 

 

Recovery time objective (RTO): The time required until the service is usable again after a major 

outage. 

Recovery point objective (RPO): It defines the acceptable data loss in case of an outage. In 

disastrous cases, often some part of the work is lost [3, p. 27]. 

 

Table 4.6 summarizes categories and their objectives. 

 

 

 



22 

 

 

 

Category  Recovery time 

objective 

(max. outage) 

Recovery 

point objective  

(max. data 

loss) 

Mission-critical  8 h  2 h 

Business-important  3 days  1 day 

Business-foundation  1 week  1 day 

Business-edge >  1 month  1 week 
Figure 4.6: Major outages and data loss [3, p. 28] 
 

Obviously, this means the architecture must also be designed to support the high 

availability and disaster tolerant requirements because the business requirement classifies the 

solution as mission critical. High availability is expressed in terms of the length of the total 

downtime, which includes both planned downtime and unplanned downtime, and the table below 

shows how it is mapped into SLA percentage [3, p. 30]. 
 

SLA (%)  24×7  

 Monthly  Yearly  

99.0  7.3 h  3.7 

days 

99.5  3.7 h  1.8 

days 

99.8  1.5 h  17.5 h 

99.9  43.8 

min  

8.8 h 

99.99  4.4 min  52.6 

min 

99.999  26.3 s  5.3 min  

99.9997  7.9 s  1.6 min 
 Figure 4.7: service level agreement (SLA) and mapping to downtime [3, p. 30] 
 

The stakeholder SLA requirement is an availability of 99.9% on a 24x7 basis which 

means all so-called Single Point of Failure (SPOF) components must be identified and protected 

by either redundancy or a failsafe mechanism [3, p. 65]. Some of the important SPOF 

components are listed below. 

 

• Application  

• Database  

• Server  

• Storage  

• Network  
 

One of the objectives of a mission critical solution design is to protect the SPOF 

components. 
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4.8.2 Scalability 
 

As the implementation consists of multiple releases or rollouts, scalability becomes very 

important. As releases are rolled out, more and more users will be added and at the same time, 

exiting solutions will grow larger as well. This has to be handled by implementing a scalable 

solution that is adaptive by means of increasing the hardware resources as needed without 

affecting end-users e.g. by requiring downtimes. 

4.8.2.1 Scalability approach 

There are mainly two methods considered when it comes to scaling a solution [28, p. 3]. 

1 Scale-up (Vertical scaling) 

2 Scale-out (Horizontal scaling) 

4.8.2.1.1 Scale-up 

 
Figure 4.3: Scale-up method 
 

Scaling up means selecting a hardware configuration with sufficient server resources, but 

only a portion is used initially, and more resources will be added upon need. This requires that a 

project selects not only a server that can cover all releases of the project but also supports the 

implemented solution for some time in the future without requiring additional changes in the 

form of hardware resources. In this method, the concentration of the workload will be on a single 

server, or two servers if clustered. The figure 4.3 shows the scale-up method, as business 

requirements grow so do the hardware resources. 
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4.8.2.1.2 Scale-out 

 
Figure 4.4: Scale-out method 
 

Scale-out method is focused on adding more hardware resources in the form of additional servers 

upon need. 
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5 Evaluation 
 

Centralized tool such as SAP Quick Sizer as well as locally installed tools such as IBM Workload 

estimator, IBM System Planning Tool and HP SAP Sizing Tool for ProLiant x86 Servers is used 

to perform the evaluation. However, user-based sizing is the only sizing methodology that is 

evaluated in this study. 

5.1 Sizing requirements 
 

As discussed in the theory section, it is important to list all the requirements as detailed as 

possible because ultimately it is the requirements that dictate the outcome of a sizing exercise. 

Subsequently, it also influences the design of the system architecture. The stakeholder 

requirements are estimated per application scenario and user type, which are listed in the table 

below. 

 
Application SAP Element Description Load 

Factor 

Time interval: 

Year/Period/Hour/Sna

pshot       

Average/Peak         Low 

activity 

users 

Medium 

activity 

users 

High 

activity 

users 

Total 

 Financials :                   

Controlling CO-USER Users in controlling 6 S A 30 105 15 150 

Financial 
transaction 

FI-USER Users in financial 
transaction 

1 S A 50 175 25 250 

              0 0 0 

              0 0 0 

Product Dev. & 

Execution 

            0 0 0 

Production 
Planning 

PP-USER User in Production 
Planning 

6 S A 100 350 50 500 

Materials 

Mgmt. 

MM-USER  User in Materials 

Mgmt. 

3 S A 140 490 70 700 

              0 0 0 

Human Capital 

Mgmt. 

            0 0 0 

Personnel 
Administration 

PA-USER Users in Personnel 
Administration 

1 S A 10 35 5 50 

Personnel 

Development 

PD-USER Users in Personnel 

Development 

3 S A 6 21 3 30 

              0 0 0 

Logistics 
Execution 

            0 0 0 

Logistics 

Execution 

LE-USER User in Logistics 

Execution 

2 S A 80 280 40 400 

            416 1456 208 2080 

How many working days are in your working year?  250      

Average:               Start time:        9                                      End time:             18    

Peak:                     Start time:        10                                      End time:             11    

Table 5.1: Sizing input for user-based sizing 
 

The total number of concurrent users is estimated at 2080 while the total number of users 

(named users) is estimated at 12000, as per the table 5.2. 

Named or licensed SAP users 12000 

Concurrently active SAP users 2080 
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Table 5.2: Total and concurrent users 

5.2 Hardware Sizing 
 

Results from SAP two-tier SAP Sales and Distribution (SD) Standard Application Benchmark are 

used as a baseline. The SAPS is the benchmark standard that is mainly used however, other 

standards such as rPerf, TPC and SPEC are also referenced where appropriate. 

5.2.1 Load Factors 

The CPU weight for each application scenario listed in the table 5.3. 

  SAP 

4.0B 

SAP 

4.6B 

FI 1 1 

FI-AA 3 3 

TR 1 1 

CO 6 6 

EC 4 4 

SD 5 5,5 

MM 3 3 

MM-

WM 

2 2 

QM 3 3 

PM 6 6 

PM-

SMA 

6 6 

PP 6 6 

PS 6 6 

PA 1 1 

PD 3 3 

BC 4 4 

BWP 1 1 
Table 5.3: CPU weight for SAP ERP application scenarios 

This obviously means some application scenarios such as PM or PS put more load than 

others do, which also highlights the importance of handling the application scenarios differently. 

5.2.2 CPU utilization 
 

Usually, a benchmark test assumes 99% of CPU utilization while user-based sizing assumes 33% 

of CPU utilization. Therefore, both values must be matched so that there are always more than 

30% of available capacity reserved for operating system and other utility workloads such as 

backup. The throughput-based sizing however uses a CPU utilization of 65% and this is in order 

to reflect the complex nature of the calculation. 
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5.2.3 Sizing guidelines 
 

• As response times grow exponentially for high CPU usage, an average of 65% CPU 
utilization must not be exceeded.  

• SAP Quick Sizer should only be used for initial sizing. 

• Once a system is customized, own data would be the best option to validate the sizing or 
re-size the solution. 

5.2.4 The HP SAP Sizing Tool 
 

The HP SAP Sizing Tool for ProLiant x86 Servers provides result in SAPS for CPU so that it can 

be mapped to HP Proliant servers. The number of users is entered as per table 5.1. There is also 

an option to specify whether the solution is a high availability cluster or not. 

 
Figure 5.1: Input values in HP SAP Sizing Tool for ProLiant x86 Servers 

 

The tool immediately outputs the required SAPS, which is 13340 SAPS in this case, along 

with recommendation for servers and an estimated price tag. The tool generates a 

recommendation for a number of non-production systems as well based on the input. 
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Figure 5.2: Output from HP sizing tool for SAP 

5.2.5 IBM Sizing Questionnaire for SAP 
 

IBM questionnaire for SAP is an interactive PDF document that works in a similar way as the HP 

sizing tool for SAP. The number and type of users are entered directly in the document. 
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Figure 5.3: Input and output of IBM sizing questionnaire 

 

The document outputs the required capacity in SAPS, which is in this case 13470 SAPS. 

5.2.6 SAP Quick Sizer sizing  
 

SAP Quick Sizer is an interactive and web based tool that is available at the SAP support portal. 

What makes SAP Quick Sizer different from other tools is that it has sections for each application 

scenarios with some predefined parameters such as whether a particular application scenario 

generates peak load (P) or average load (A). Each application scenario can generate capacity 

requirements independently, and in this case, the application scenario is FI and the capacity is 

estimated to 2000 SAPS. 
 

 
Figure 5.4: Quick Sizer input for FI  
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Figure 5.5: Quick Sizer result for FI. 

 

Similarly, when the calculation is performed only for the application scenario controlling, 

it estimates the capacity requirement as 2500 SAPS. 
 

 
Figure 5.6: Quick Sizer input for CO 

 

 
Figure 5.7: Quick Sizer result for CO. 

 

Therefore, the total requirement for the application scenarios FI and CO is 4500 SAPS 

when the calculation is performed individually. However, when the application scenarios FI and 

CO are combined, the output is much lower, 2900 SAPS. 

 

Figure 5.8: Quick Sizer input for FI and CO.  

 

 
Figure 5.9: Quick Sizer result for FI and CO. 

 

This clearly shows that SAP Quick Sizer considers shared resources as well. It is also 

assumed in the above case that both application scenarios, FI and CO, are to be deployed on the 

same system. 

 

The following result is based on input per table 5.1 and the Quick Sizer generates 

recommendations for CPU, memory, SCU class and disk I/O. 

 

 
Figure 5.10: Quick Sizer result for all application scenarios. 

 

 
Figure 5.11: Quick Sizer result for CPU together with SCU class 

 

 
Figure 5.12: Quick Sizer result for memory and disk I/O 

 

The CPU and disk category is S which results in 14000 SAPS and 4500 I/O per second, as 

per table below. The newly introduced Single computing unit performance (SCU) highlights how 

effectively an application can make use of a single computing unit, which is in this case “A” that 
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could be interpreted as “This SAP solution benefits from good SCU performance”, which 

effectively means there are no specific requirements on single computing unit. Table 5.5 lists all 

the SCU categories and their descriptions. 

 

 

Category Maximum 

SAPS 

Maximum 

GB 

Maximum I/O per 

second 

XS 8000 400 3200 

S 16000 500 6000 

M 32000 1000 12000 

L 48000 2000 20000 

XL 72000 2500 28000 
Table 5.4: SAP standard categories mapped to CPU, memory and I/O.   

  

 

Category  Description  

A  This SAP solution benefits from good SCU 

performance.  

AA  This SAP solution benefits from a very good SCU 

performance.  

AAA  This SAP solution benefits from an excellent SCU 

performance.  
Table 5.5: SCU categories 

5.3 Sizing results 
 

Table 5.6 lists results from the sizing evaluation of the three tools. 

 

Vendor IBM HP SAP 

Quick 

Sizer 

SAP 

ERP 

Version 

ERP 6 

EHP6 

ERP 6 

EHP5 

ERP 6 

EHP6 

Total 

SAPS 

13470 13340 14000 

Table 5.6: Comparison of sizing results 

 

The difference between the HP sizing tool and the IBM sizing questionnaire is negligible 

however the SAP Quick Sizer output is 4% more than the other two, which could perhaps be 

explained by the fact that the Quick Sizer uses the most recent application version, SAP ERP 6 

EHP6, while others use an earlier version, SAP ERP 6 EHP5. In conclusion, the results are 

almost the same but then it is what to be expected since all the tools complies with the 

specifications from SAP AG. 
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5.3.1 IBM Workload Estimator 

5.3.1.1 User-based sizing 

 

The IBM Workload Estimator accepts a set of values as input values to generate a 

recommendation for CPU, memory, and disk. The input values for the IBM Workload Estimator 

are depicted in figure 5.13. The tool only supports ERP 6.0 EHP5, which is not the latest version. 

3-tier is selected because the solution is a 3-tier setup. Furthermore, the high availability option is 

also selected because of the high availability requirements.  

 

 
Figure 5.13: Input values for IBM Workload Estimator 

 

The IBM Workload Estimator accepts either the concurrent number of users or the total 

SAPS as input values. It means the SAPS must first be calculated using other tools such as SAP 

Quick Sizer. Both methods are evaluated in this case but the first one to be evaluated is the user-

based sizing. 

 
Figure 5.14: Input values for user-based sizing 

 

Further options allow selecting the type of users. 

 

 
Figure 5.15: Selection of type of users in user-based sizing 

 

Since the system is a 3-tier system, the second tier must be specified as well. 
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Figure 5.16: Definition 3-tier components 

 

The tool now outputs the optimal configuration (according to it), which means four 

servers with varying level of CPU utilization. The recommendation also reflects the high 

availability setup. 

 

 
Figure 5.17: Output for user-based workload 

5.3.1.2 SAPS based sizing 

 

The SAPS based sizing is similar to user-based sizing and the only difference is that the input is 

entered in SAPS instead. The value of the Quick Sizer exercise is entered as the input value. 
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Figure 5.18: User-based workload estimation with SAPS as input value 

 

The tool now outputs the optimal configuration, which means four servers with varying 

level of CPU utilization. The recommendation also reflects the high availability setup. 

 

 
Figure 5.19: Output for user-based workload using SAPS as an input value 

 

Both results select the same type of servers but with different configuration. The user 

based-sizing recommends a 4 core setup for the database servers and 8 core setup for application 

servers while it is 4 cores for database servers but 6 cores for application servers in the SAPS 

based sizing. In any case, the suggested servers have limited scalability with maximum one 

socket per server, which means the only way to achieve a reasonable scalability is through adding 

more servers that are physical. 
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5.3.2 IBM System Planning tool 
 

The IBM System Planning tool can take the result from the IBM Workload Estimator as an input 

and then generate a very detailed system configuration. This tool is evaluated however, since it is 

not a sizing tool, it is not detailed. The tool only expands what the Workload Estimator 

recommends and outlines a very detailed configuration of the hardware, and produces a 

subsequent tender to purchase the recommended hardware. 

5.4 Technical requirements and architecture 
 

A system design and architecture requires a wide range of input where the sizing result is one of 

the most important values. Business requirements such as availability of s solution are also 

important. Ideally, business requirements should be mapped to technical requirements and 

subsequently to hardware and infrastructure components. This process is depicted in figure 4.2. 

5.4.1 Architecture requirements 
 

The business application is SAP ERP 6.0 and the hardware architecture is based on IBM 

POWER7+. There are multiple aspects that must be taken into consideration when designing a 

mission-critical system, and some of them are discussed in this chapter.  

5.4.1.1 Availability of applications 

 

The availability of the components is set to 99.9%, which could be interpreted as a total 

downtime of 43.8 minutes per month. It means the technical setup must reflect and support the 

availability requirements. 

5.4.1.2 Scalability  

The scalability requirements are also very high which means the solution should be able to 

support the scalability requirements such as adding more users or introduce new application 

scenarios.  

5.4.2 Mapping sizing output to hardware specification 
 

The system has a very high availability requirement as well as high scalability requirement. 

Additionally, the dual data center aspect must also be taken into consideration, which means 

effectively creating a disaster tolerant solution. When these aspects are applied together with the 

results of the sizing, an appropriate architecture can be created. Cost is another important factor 

however, it is not discussed, likewise a number of other aspects such as power consumption, 

license costs etc. 

 

The final architecture complies with the requirements listed below: 

 

• High availability – 99.9% availability through a redundant server setup and protection of 
all Single Point of Failure (SPOF) components. 

• Disaster Tolerance – Dual data center setup as part of supporting business continuity 
process, and to increase the availability. 
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• Distributed computing – application is distributed across several servers thus the load is 
distributed, and this is a requirement from the disaster tolerant setup. 

• 3-tier architecture - To support the disaster tolerant setup. 

• High scalability – scale up as much as possible and that is adding hardware resources 
mainly within a server 

5.4.2.1 SPOF 

The following components are considered as Single Point of Failure (SPOF) in an SAP ERP 

solution, which means they must be provided with a fault-tolerant solution. 

1. Central services instance for ABAP (ASCS instance) 
2. Enqueue replication server instance (ERS instance) for the ASCS instance 
3. Database instance (DB) 
 

Additionally, in order to support batch jobs and interfaces, the Primary application server 

instance (PAS) may also need to be protected. 

5.4.3 Network requirements 
 
The network bandwidth requirements depend on the load behavior of an application scenario. An 

analogy is the CPU weight that also differs based on the application profile. The main servers are 

located in two data servers and connected through a high-speed connection. However, users are 

distributed across all over Sweden, and the local networks are of varying capacity. The users use 

mainly two user interfaces.  

 

1. SAP GUI for Windows 

2. Web browser as client 

5.4.3.1 User communications 

 

The distribution of users between the two user interfaces listed in the table 5.7. 

 

 Low 

activity 

users 

Medium 

activity 

users 

High 

activity 

users 

Total 416 1456 208 

SAP 

GUI 

250 728 208 

Browser 166 728 0 
Table 5.7: User interfaces and number of users per interface 
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5.4.3.2 Bandwidth calculation for SAP GUI for Windows 

 

The network requirement for SAP GUI for Windows is calculated according to chapter 4.5. 

 

X: Amount of data per dialog step in kilobytes  4.6 4.6 4.6 

 N: Number of active users (independent of the number of sessions)  250 728 208 

D: Average number of dialog steps per minute per user 0,2 2 6 

Constant 0.25 0.25 0.25 

C: Bandwidth in kbps that is needed for the SAP GUI  57.5 1674.4 1435.2 

Total  3167.1 
Table 5.8: Bandwidth calculation for SAP GUI for Windows 
 

The total network requirement for SAP GUI for Windows user is 3167 kilobit per second, which 

means 396 KBytes per second. 

5.4.3.3 Bandwidth calculation for SAP business applications 

 

The web based user interface is calculated based on the average load data, which is provided in 

the table 5.9. 

 

Application 

scenario 

SAP GUI 

requirements (KB) 

Web 

requirements 

(KB) 

FI 5.5 14 

SD 7.6 19 

 
Table 5.9: Average network load per user interface and dialog step     

 

The actual calculation is detailed in the table 5.10, where various application scenarios 

have different values for network utilization. Some scenarios such as production planning have a 

higher requirement, 19 KB, while others such as controlling has a lower requirement, 14 KB. 

This emphasizes the importance of performing calculation specifically for each application 

scenario. 
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Application SAP 

Element 

Low 

activity 

users 

Dialog 

steps 

Medium 

activity 

users 

Dialog 

steps 

KB per 

minute 

Total 

required 

KB per 

minute 

 Financials :         

Controlling CO-

USER 

12 2 53 105 14 1504 

Financial transaction FI-USER 20 4 88 175 14 2506 

          

          

Product Dev. & Execution         

Production Planning PP-
USER 

40 8 175 350 19 6802 

Materials Mgmt. MM-

USER 

56 11 245 490 19 9523 

          

Human Capital Mgmt.         

Personnel Administration PA-

USER 

4 1 18 35 14 501 

Personnel Development PD-

USER 

2 0 11 21 14 301 

          

Logistics Execution         

Logistics Execution LE-

USER 

32 6 140 280 19 5442 

Total  166 33 728   26578 

Table 5.10: Bandwidth calculation for the Web UI 

 

Total network requirement = 396 (SAP GUI) + 443 (Web based) 

= 839 Kbytes per second 

 

The total bandwidth requirement is 839 KBytes per second. However, it is likely that the network 

requirement is even higher when considering other areas that may also require substantial 

network bandwidth and some of those listed below:  

• Mass printing 

• Fax and email 

• Document management 

• Replication of data as part of a metro cluster 

• Backup over network 

• Security measurements such as encryption 

5.4.4 Vendor recommendations 
 

Hardware vendors often have their own set of recommendations, and all to simplify the sizing 

process. IBM has recommendations for SAP applications on IBM hardware, which are called 

“IBM Rule of Thumbs for SAP Sizing”. Table 5.11 lists the recommended memory per core 

configuration for each generation of CPUs [29, p. 26]. 
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CPU GB/core 

POWER5 10 

POWER5+ 12 

POWER6 16 

POWER7 16 
Table 5.11: IBM recommendation for memory per core. 

 

Since the memory per core recommendation is based on workload tests, one can clearly state that 

the memory requirement per core is increasing. 

The recommendation for I/O appears also to be specific to the workload, which is SAP 

ERP in this case, and the recommendation for I/O is 0.4 I/O per second / SAPS [29, p. 29]. 

5.4.5 Solution design 
 

33.3% CPU utilization is assumed for the user-based sizing. The table 5.12 shows the planned 

load distribution between the servers, where the total SAPS provided by the Quick Sizer is 

divided and distributed across four servers. 

 

 2014 2015 2016 

Database 2000 2800 3920 

Application 1 6000 8400 11760 

Application 2 6000 8400 11760 

Others 400 560 784 

Total 16414 22175 30240 

Expected growth rate  40% 60% 
Table 5.12: Sizing and server configuration. 

 

A number of servers are investigated but the server model Power 730 Express is selected 

because: 

• It has two CPU sockets, which means scalability is good. 

• The server can start with 24000 SAPS (15600 when a CPU utilization of 65% is desired). 

• The server can support up to 48000 SAPS (31200 SAPS with 65% utilization). 

• It supports a high frequency CPU, 4.3 GHz. 

• It can support up to 512 GB main memory. 

• The cost is also reasonable. 
 

When the 33% CPU utilization of the sizing output is mapped to 65% of server utilization, there 

is plenty of capacity available to support immediate growth as well as future growth. It is also 

expected that upgrades can be performed without requiring additional capacity. The table 5.13 

outlines all server models that are investigated, and the selected model Power 730 Express is 

highlighted in yellow.  
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Server Power 730 

Express 

BladeCenter 

PS702 

Express 

Power 750 

Express 

Power 760 Power 720 Express 

server 

Power 720 Express 

server 

 POWER7+ 
4.3 GHz 

POWER7+ 
3.0 GHz 

POWER7+  
3.5 GHz 

POWER7+  
3.1 GHz 

POWER7+ 4-core 3.6 
GHz or 

POWER7+ 8 cores, 
3.6 GHz 

CPU Sockets 1 1 1 1 1 1 

Cores 8 8 8 8 4 8 

Memory (GB) 64 64 64 64 64 64 

SAPS/core 3000 2700 2800 2750 2900 2900 

SAPS 24000 21600 22400 22000 11600 23200 

Max. CPU Sockets 2 2 4 4 1 1 

Max. Cores 16 16 32 32 4 8 

Max. Memory (GB) 512 256 1024 2048 512 512 

Max. SAPS 48000 43200 89600 88000 11600 23200 

OS AIX 7.1 AIX 7.1 AIX 7.1 AIX 7.1 AIX 7.1 AIX 7.1 

AIX rPerf Ranges 120,4 - 223,1 154,3 104,5 – 397,7 142,1 – 507,8 53.9 102.4   

IBM i CPW Ranges 59,700 – 
117,600 

76300 52,000 – 
208,000 

69,800 – 
274,000 

28400 56300 

65% CPU utilization 15600 14040 14560 14300 7540 15080 

65% CPU utilization 
(Max) 

31200 28080 58240 57200 7540 15080 

Table 5.13: Server configuration of selected servers 

 

The initial configuration is detailed in the first part of the table, which means only one 

socket is populated initially with an 8-core POWER7+ 4.3 GHz CPU and 64 GB memory for 

each of four servers. 

When the requirements are mapped to technical requirements, architecture can be created 

and it is visualized in the figure. 

 
Figure 5.20: Hardware architecture 
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1. Data center 1 is the primary site for the system. 
2. Server 1 is the primary node. 
3. Server 1 hosts all the SPOF components such as web dispatcher, database, and ASCS 
along with a primary application server. 

4. The PowerHA clustering software protects SPOF components. If the server 1 crashes then 
all services will be failed-over to the server 2 in the second data center. 

5. Server 2 is placed in the data center 2 and it mainly functions as a passive server to 
support potential failovers. In order to utilize the server, an application server is placed in 

the server. 

6. There are two application servers, one is placed in data center 1, and another is in the data 
center 2. 

 

The image below shows an overview of the architecture that is the result of the sizing 

exercise. The distributed setup is clearly visible in figure 5.21. The application consists of two 

database servers and two application servers and the rationale behind the design is to support 

disaster tolerance. This means one application server and database server are placed in one data 

center while the second set of servers is placed in the second data center. The secondary servers 

in data center 2 can provide more than 75% of the original capacity after a failover. The 

scalability is also very good and both scale-up and scale-out approaches can be applied which is 

important to consider since the stakeholder plan to increase the rollouts, thus also the number of 

users, drastically. However, the architecture provides ample capacity to provide flexibility in such 

cases. 

 

 
 
Figure 5.21: Conceptual design of the solution 
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The high availability concept for SPOF components are explained further in the table 5.14. 

 

ERP application servers Multiple application servers accessed through a load balancer 

service (web dispatcher). 

ASCS Cluster solution for ASCS and ERS. Failover to the second 

node and site. 

Web dispatcher Failover of the web dispatcher instance to the second node and 

site. 

ERP Database Failover of the complete database instance to the second node 

and site. 
Table 5.14: High availability approach 

5.4.5.1 Scalability 

 

High scalability is one of the requirements and the table 5.14 outlines the strategies for scalability 

for each application component. 

 

ERP application servers As a first step (scale-up), more hardware resources can be 

added within a server. As a second step, (scale-out) 

additional servers can be added when required. 

ERP Database As a first step (scale-up), more hardware resources can be 

added within a server. As a second step, the database can be 

isolated which means all the other components such as 

Primary Application Server are moved out from the server so 

that the entire server is at the disposal of the database. The 

third step is to move the database to servers that are more 

powerful.  
Table 5.15: Scalability approach 
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6 Conclusion and discussion 
 

To summarize, sizing appears indeed to be an important part when designing and implementing 

mission critical applications. The more parameters or factors that can be included, the more 

accurate one could reflect a real life load scenario. 

It is also clear from the analyses that each workload is unique and dictates the outcome of 

a sizing exercise, and subsequently also the configuration of a system specifically to support the 

workload. A clear example of this is the comparison between an online transaction processing 

(OLTP) system and an online analytical processing (OLAP) system. An OLTP system such as 

Enterprise Resource Planning (ERP) deals with transactions while an OLAP system such as 

Business Intelligence that focuses on gathering, storing, compressing, and consolidating data to 

support analyzing data. The BI system in this case may have a different set of requirements such 

as large physical memory and more computing power in order to process and analyze large 

volumes of data. The differences between the applications are highlighted in the table 6.1 [30, p. 

11].  

  

 ERP (OLTP) Business Intelligence (OLAP) 

Target Efficiency through automation of 

business processes 

Generating knowledge 

(competitive advantage) 

User Used by normal end-users Used by management 

View of data Detailed Frequently aggregated. 

Summarized. 

Age of data Current Historical 

Database operations Add, modify, delete update and read Read 

Typical data structures Relational (flat files, high 

normalization) 

Multidimensional structures 

Integration of data from 

various applications 

Minimum Comprehensive 

Data set 6-18 months 2-7 years 

Performance Yields 2- to 3-second response time Yields 30- to 24-hour response 

time 

High availability Normal requirements No particular requirements 

Table 6.1: Comparison between Online transaction processing (OLTP) and online analytical processing (OLAP) systems. 
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This obviously means the workload is also different between these two applications and it 

dictates in turn the system setup and configuration. The uniqueness of workload appears to be 

true for all applications and it is interesting to observe that it is the case even for different 

versions of an application. Another aspect is how the same workload can have a different set of 

requirements depends on what hardware is used. The figure 6.1 is a result of summarizing the 

requirement of the same version of an application but on different hardware [29 p. 23-24]. 

 

 
Figure 6.1: Resource requirements of ERP 6.0 on different hardware. 

 

The application is SAP ERP 6.0, a Unicode system. The same application on different 

generation of hardware shows clearly that modern hardware based on POWER7 and POWER7+ 

provides more SAPS per core. However, it appears that it is not always true that a new generation 

of hardware provides better performance in general for some of the workload. Figure 6.2 shows 

little or no difference between POWER6 and POWER7 although POWER7 is the next generation 

CPU.  
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Figure 6.2: Comparison of ERP on different hardware generations. 

 

Nevertheless, it appears that it is the workload that indeed dictates the outcome. The 

integer-based SPEC benchmarks show a clear difference between the different CPU generations 

based hardware. However, the floating point based SPEC benchmarks show almost the same 

value as SAPS per core, and this is highlighted in the following figure. [32] 

 

 
Figure 6.3: SPEC benchmark comparison between different hardware generations. 

 

The blue line in the diagram is a result of rPerf benchmark that also shows a similar trend 

as an integer based SPEC benchmark and SAPS per core, but only between POWER6 and 

POWER7. This is better visualized in figure 6.4. 
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Figure 6.4: SPEC benchmark comparison between different hardware generations. 

 

Apparently, there is little difference in general between later generations of POWER6 and 

earlier generations of POWER7, at least from an SAP ERP workload perspective. On the other 

hand, configuration of hardware could also play a major role in how much performance it can 

support. An interesting observation in that context is detailed in table 6.2 [31]. 

 
Date of 

Certificatio

n 

(mm/dd/y

yyy)

Technology 

Partner

Number of 

Benchmark 

Users

Average 

Dialog 

Response 

Time 

(sec)

Dialog 

Steps Per 

Hour

SAPS

Fully Processed 

Line Items Per 

Hour

Operating 

System - 

Release

RDBMS 

Release

ERP 

Release

Central Server (*) Additional 

Specifications

Central 

Server 

Memory 

(MB)

Certificati

on 

Number

7/9/2013 Dell 12930 0.98 4241000 70680 1413670 Windows Server 

2008 R2 

Datacenter 

Edition

SQL Server 

2012

SAP 

enhanceme

nt package 

5 for SAP 

ERP 6.0

Dell PowerEdge R820, 4 Processors / 

32 Cores / 64 Threads, Intel Xeon 

Processor E5-4650, 2.7 Ghz, 64 KB 

L1 cache and 256 KB L2 cache per 

core, 20 MB L3 cache per processor

262144 2013018

12/18/2012 Dell 11050 0.92 3643000 60720 1214330 Windows Server 

2008 R2 

Enterprise 

Edition

SQL Server 

2012

SAP 

enhanceme

nt package 

5 for SAP 

ERP 6.0

Dell PowerEdge R820, 4 Processors / 

32 Cores / 64 Threads, Intel Xeon 

Processor E5-4650, 2.7 Ghz, 64 KB 

L1 cache and 256 KB L2 cache per 

core, 20 MB L3 cache per processor

262144 2012041

12/12/2012 Hitachi 13000 0.98 4263000 71050 1421000 Windows Server 

2008 R2 

Datacenter 

Edition

SQL Server 

2012

SAP 

enhanceme

nt package 

5 for SAP 

ERP 6.0

Hitachi Compute Blade 540A B1, 4 

Processors / 32 Cores / 64 Threads, 

Intel Xeon Processor E5-4650, 2.7 

Ghz, 64 KB L1 cache and 256 KB L2 

cache per core, 20 MB L3 cache per 

processor

262144 2012039

10/25/2012 HP 12565 0.99 4118000 68630 1372670 Windows Server 

2008 R2 

Enterprise 

Edition

SQL Server 

2012

SAP 

enhanceme

nt package 

5 for SAP 

ERP 6.0

HP ProLiant BL660c Gen 8, 4 

Processors / 32 Cores / 64 Threads, 

Intel Xeon Processor E5-4650, 2.7 

Ghz, 64 KB L1 cache and 256 KB L2 

cache per core, 20 MB L3 cache per 

processor

262144 2012034

 
Table 6.2: Comparison between servers using the same hardware configuration but from different vendors. 

 

All servers use an identical configuration when it comes to CPU and memory. CPU series 

in this case is Intel E5-4650 series and each server is equipped with four CPUs and eight cores 

per CPU. The benchmark environment is also similar with ERP 6.0 EHP5 on SQL server 2012, 

and Windows 2008 R2 Datacenter edition. However, the test results are quite different and as 

such; an earlier model of the server Dell PowerEdge R820 supports 60720 SAPS while a newer 

model (derived from the certification date) supports 70680 SAPS. Therefore, the conclusion here 

is that the server build can also make a difference. This obviously prompts for additional 
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validation of each hardware configuration, and not to use reference hardware to judge the 

performance of another. 

Just as the quality of the server build, the system configuration can also provide different 

benchmark results depends on the combination of the system components such as database and 

operating system. The table 6.3 shows how an identical workload, which is based on ERP 6.0 

EHP4, on identical hardware but with different system configuration [31]. 

  

Date of 

Certification 

(mm/dd/yyyy) Technology Partner

Number of 

Benchmark 

Users

Average 

Dialog 

Response 

Time (sec)

Dialog 

Steps Per 

Hour SAPS

Fully 

Processed 

Line Items 

Per Hour

Operating 

System - 

Release

RDBMS 

Release

ERP 

Release

Server 

Segmenta

tion

Central Server (*) Additional 

Specifications

Central 

Server 

Memory 

(MB)

Certificati

on 

Number

7/15/2010 HP 10490 0.99 3436000 57270 1145330 Windows 

Server 2008 

Enterprise 

Edition

SQL Server 

2008

SAP 

enhancement 

package 4 for 

SAP ERP 6.0

HP ProLiant DL580 G7, 4 Processors / 

32 Cores / 64 Threads, Intel Xeon 

Processor X7560, 2.26 Ghz, 64 KB L1 

cache and 256 KB L2 cache per core, 

262144 2010032

6/21/2010 HP 10445 0.99 3421000 57020 1140330 Windows 

Server 2008 

Enterprise 

Edition

SQL Server 

2008

SAP 

enhancement 

package 4 for 

SAP ERP 6.0

HP ProLiant DL580 G7, 4 Processors / 

32 Cores / 64 Threads, Intel Xeon 

Processor X7560,, 2.26 Ghz, 64 KB L1 

cache and 256 KB L2 cache per core, 

262144 2010027

1/3/2011 HP 9610 0.99 3149000 52480 1049670 SuSE Linux 

Enterprise 

Server 11

MaxDB 7.8 SAP 

enhancement 

package 4 for 

SAP ERP 6.0

HP ProLiant DL580 G7, 4 Processors / 

32 Cores / 64 Threads, Intel Xeon 

Processor X7560, 2.26 Ghz, 64 KB L1 

cache and 256 KB L2 cache per core, 

262144 2011002

12/14/2010 IBM 10500 0.99 3440000 57330 1146670 Windows 

Server 2008 

Enterprise 

Edition

DB2 9.7 SAP 

enhancement 

package 4 for 

SAP ERP 6.0

IBM Bladecenter HX5, 4 Processors / 

32 Cores / 64 Threads, Intel Xeon 

Processor X7560, 2.26 Ghz, 64 KB L1 

cache and 256 KB L2 cache per core, 

262144 2010051

 
Table 6.3: Identical workload with different system configuration on the same hardware. 

 

The first three entries use HP DL580 G7 hardware with Intel X7560 2.26 GHz series and 

256 GB main memory. However, the first two records has Windows 2008 enterprise edition as 

the operating system and SQL server 2008 as the database. The third record uses SuSe Enterprise 

server 11 as the operating system and MaxDB 7.8 as the database. Interestingly, the first two 

records perform better than the third one, which is 57000 SAPS against 52480 SAPS, and the 

difference is nearly 8%. The fourth record details another configuration that uses an identical 

hardware but uses Windows server 2008 enterprise as the operating system and DB2 9.7 as the 

database. This performs slightly better than the first two and supports 57330 SAPS. Therefore, 

the conclusion is that application workload differs certainly with the combination of tools that are 

used. This means if the benchmark test is performed on Linux, the result cannot be applied to a 

similar environment but with a different operating system. As a result, this may complicate the 

process of selecting the right hardware since too many parameters need to be taken into account. 

However, it also highlights the importance of doing a sizing exercise specifically for the 

combined application and system software. 

 

It becomes quite clear that hardware sizing is an important part of implementing critical 

applications. In fact, sizing is not only constrained to mission critical applications but can also be 

applied to all kinds of applications. Unfortunately, it is quite complicated to perform a complete 

sizing exercise that considers all aspects. Even if one takes aspects such as hardware, quality of 

hardware, operating system and database into consideration, there might still be some challenges. 

Some of them are discussed below. 

1. Incorrect or incomplete input values. 
2. Scope change after the sizing and hardware procurement. 
3. Sizing data are only estimated so that hardware can be ordered. 
4. Not considering all layers. 
5. Sizing is not considered when changing an application. 
6. Custom development. 
7. Added complexity because of too many tools and recommendation. 
8. Other workloads are not considered. 



48 

 

 

1. Incorrect or incomplete input values 

The hardware sizing is essentially a result of other requirements such as business and 

technical. Therefore, if the input values are incorrect or incomplete, it will certainly affect the 

implementation. 

 

2. Scope change after the sizing and hardware procurement 

Most IT projects are dynamic by nature, which also means the scope of a project also 

changes over the time, and as new requirements are included. The scope changes often reflect the 

business and application requirements but not the technical or hardware requirements. This may 

result in a mismatch, which in turn could create instability and performance problems. 

 

3. Sizing data are only estimated so that hardware can be ordered 

No real sizing is done but instead; a project rushes into procuring hardware so that the 

build phase can be initiated. While this may have some advantages such as business blueprinting 

can start early, it could also produce a risk of not considering the hardware sizing at all in the 

subsequent activities. 

 

4. Not considering all layers 

The current sizing tools often consider only the most important aspects of hardware such 

as CPU, memory and I/O but there are other layers that should be taken into account as well. This 

is particularly true for mission critical applications. An example of such layer is the network 

layer, which has to be sized to support the data transfer between systems, and between systems 

and users. 

 

5. Sizing is not considered when changing an application. 

A major change in an application, such as an upgrade to a newer version, has a different 

set of requirements. If it is not taken into account, it may change the environment considerably. 

This is even true for changes in the system software such operating system. 

 

6. Custom developments  

Custom developments, even standard in some cases, can allocate too much hardware 

resources such as CPU time and memory if the quality of developments is poor. As a result, the 

environment is disrupted which also renders the initial sizing effectively invalid. 

 

7. Added complexity because of too many tools and recommendation 

Hardware and software vendors provide tools to simplify sizing and to plan hardware 

configuration. The challenging part is perhaps how to combine all these tools to support the 

customer requirements because too many tools and recommendations may complicate things 

further. The main reason is that the hardware is rapidly evolving which prompts the vendors to 

update their recommendations and tools to reflect that. If an outdated recommendation or a tool is 

used, which is the case with some of the sizing tools that are evaluated; it may produce very 

different and incorrect results. 
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8. Other workloads are not considered 

Other workloads are not considered such as batch workload, print workload, database 

compression, server virtualization, and encryption. For example, batch workload may stand for 

more than 40% of the total workload in a transaction intensive system such as ERP. Therefore, 

the sizing should be considered incomplete when other substantial workloads are not considered.  

 

To summarize, the hardware sizing is a delicate process that should be performed 

carefully. It is also important to include as many parameters as possible to get an accurate result. 

As discussed, Operating System, database, application and a number of other factors can 

influence the outcome of a sizing exercise. Then there is hardware specific aspects such as 

hardware, hardware build quality, hardware configuration that too will affect the process of 

mapping sizing output to hardware. It could become complex when all the different aspects are 

taken into consideration. However, on the plus side, it will definitely help to lay a solid 

foundation in terms of the right hardware and with subsequent activities such as configuration, 

optimization, and tuning. The conclusion is that even though the hardware sizing requires some 

effort, it is still worthwhile and it should even be considered as mandatory for mission critical 

applications.  

When I started with the thesis, I have had clear idea about what tools to use and what 

sizing methodology to follow. There were however limitations such as access to certain vendor 

specific tools such as SAP Quick Sizer, which can only be accessed by SAP’s customers. This is 

true for some of the materials that are used as reference as well. The different tools are 

specifically designed to support certain application workload, which makes it difficult to combine 

and compare the result sets. The vendor neutral tests such as SPEC or TPC cannot be used when 

evaluating an application specific workload either because they do not support the workload of 

commercial applications. Therefore, there is no uniform way of comparing the different 

workloads. Other practical limitations include how to map the sizing result to an appropriate 

hardware platform effectively. The main constrains here are areas such as mass printing and 

batch workload are not considered. The sizing was performed using an initial estimation only 

however, in a real life scenario, it is essential that up-to-date data is supplied continuously. In 

conclusion, the sizing tools can only support laying a foundation for a hardware environment. 

However, it is important to include other areas and workloads as well in order to cover as much 

as possible. 

Another interesting angle is whether a dissimilar result set can be achieved by using a 

different sizing methodology. I tend to think that this is true and the primary reason for this is the 

observation of the throughput-based sizing methodology. As the study moved on, when more and 

more areas were covered, throughput-based sizing had emerged as a better sizing methodology. 

The rationale behind this is that it employs more parameters, which can give results that are far 

more accurate. On the other hand, it appears to be quite complex because I believe projects may 

find it harder to supply the required input values. In conclusion, throughput-based sizing appears 

to be more realistic and appealing even it is associated with more effort nevertheless, it could 

help to lay a solid foundation for the hardware environment. The end-result is a stable 

environment that provides very good performance, which is perhaps the ultimate technical 

objective of any system. 
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