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Abstract 

Enterprise Resource Planning systems are today the backbone for many companies. 

To collect business data from different department into one single database and let 

employees generate reports from that simplifies business processes. Cloud 

computing is growing and begins to step into businesses and companies more and 

more. The better and more tested the cloud systems gets the more companies will 

gain trust for the clouds. This is fundamental for starting to store sensitive 

corporation data and information in cloud services.  

Traditional ERP systems are hosted locally at each company where themselves need 

to maintain the system. Since cloud computing grow the ERP also start to be 

developed as cloud applications. By take away the responsibilities of maintaining 

hardware from the companies the cloud based ERP system is on an upward trend.  

This thesis contains a comparison of a couple of different cloud ERP systems. Almost 

all systems are structured by either 2-tier or 3-tier architecture, the different is 

mainly the number of messages that is sent between each layer and where the 

computation occurs. This, and other areas are compared in this thesis. How each 

system is structured and the strengths and weaknesses for each system is the main 

part of this thesis.  Systems from SAP, Oracle, Microsoft, Infor and NetSuite are 

included in this thesis. Based on the different structures different systems suits 

different requirements better, a recommendation for how to think when choosing a 

cloud ERP system is included in this thesis.  
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Sammanfattning 

Affärssystem är idag en ryggrad i de flesta företag.  Genom att kunna sammanföra 

information och data från olika avdelningar och olika processer i en och samma 

databas och sedan kunna skapa rapporter och analyser från detta. Genom att ge 

anställda möjligheten att skapa rapporter på samma data och även i realtid ökar man 

sannolikheten till bättre affärsbeslut.  Eftersom molntjänster är en uppåtgående 

trend börjar även företag få upp ögonen för detta och desto bättre och mer prövade 

systemen blir stiger även förtroende för dessa. Detta gör att företag kan våga börja 

spara känslig företagsinformation i molntjänsterna. 

Traditionella affärssystem körs lokalt vid företaget och behöver underhållas utav 

företaget själva. Eftersom molntjänster har vuxit och blivit mer vanliga har även 

affärssystemen börjat utvecklas för molntjänster. Genom att systemutvecklarna tar 

över ansvaret för hårdvara, servrar och även applikationerna ger detta mer tid för 

annat åt företaget och har därför fått en uppåtgående trend. 

Den här uppsatsen jämför olika moln baserade affärssystem. De flesta systemen är 

strukturerade på en 2- eller 3- lager arkitektur, skillnaden är mestadels hur många 

meddelanden som skickas mellan de olika lagerna och var alla beräkningar görs. 

Detta är jämfört i denna uppsats, den går igenom hur olika system är strukturerade 

och jämför styrkor och svagheter för varje system. System som är inkluderade är från 

SAP, Oracle, Microsoft, Infor och NetSuite. Baserat på de olika strukturerna olika 

system passar olika krav bättre, en rekommendation på viktigare punkter att tänka 

på vid ett beslut för vilket system man ska satsa på är inkluderad i uppsatsen.
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1  Introduction 

Companies of all sizes and industries gather a lot of data of different types. It can be 

invoices, customer information, project plans, shipping and payment information. 

All this have to be stored somewhere and somehow so it is possible to create reports 

and analysis from the data. This is a fundamental part of a company and what many 

base their business on. A system to handle all this data is called an enterprise 

resource planning system (ERP) and is provided in different forms from many 

different vendors. All vendors have their own approach to make this system work 

and to be most suited for as many businesses as possible.  

In recent years cloud computing has grown a lot and businesses have adapted this 

technique more and more and have discovered all the benefits it brings. The same 

evolution has been for ERP system, the vendors have more and more focused on 

providing ERP system that is hosted in the cloud. This master thesis is focusing on 

the cloud based ERP system and how the different vendors differ regarding structure 

and adaption opportunities for each company.  

 Background 

Almost every ERP system is based on different layers and modules in some way. 

Modules are used to adapt the system to the specific company and business. The 

structure with modules makes it easy to add and remove parts of the system that is 

not used or that needs to be added to better suit the company. The different layers 

are often used to separate database and applications. This is to enable the system to 

work in parallel to be more flexible and scalable because it is possible to add more 

instances if needed.   

An ERP system is used to enable different employees and departments inside a 

company to collaborate and to work with the same data and the same data source 

across the whole enterprise. It enables employees to generate reports and analysis 

with data from the whole company and no need to merge data manually [1]. 
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A problem for small companies is that it costs much to implement an ERP system 

because the need for hardware and software licenses. Therefore, the cloud based ERP 

systems are more and more used and when vendors start to provide systems as 

Software-as-a-Service where the company does not need to invest in expensive 

hardware [1].   

 Problem 

The difference between an on-premise ERP system and a cloud-based system is quite 

big, especially regarding how to customize the system to suite the company. All 

vendors that provide cloud ERP systems are focusing on different things, including 

how the system is structured. This makes it hard for companies to choose which 

vendor to use and why.  

 Purpose 

Many companies and organizations do not fully trust the cloud services yet for 

storing sensitive data. Often companies have policies and rules for what are allowed 

to store externally and not in a database that they control themselves. To convince 

the companies that they could trust and deploy important applications and systems 

in the cloud it is needed a well-grounded argumentation and recommendation, 

which is the purpose is for this report. Also, to give a comparison of the different 

systems and what system is better for that specific company.  

 Goal 

The goals of this thesis are to make a well-grounded comparison about different 

cloud ERP systems and to give a guideline and recommendation about when to use 

which type of system. The goals with this thesis are: 

- Review different architectures that is used for cloud ERP systems including 

an experiment to strengthen the arguments for each architecture. 

- Present advantages and disadvantages for each of the architectures. 

- Review the biggest and most used cloud ERP systems and present the 

differences between them.  
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- Give a recommendation of thinks to have in mind when choosing a cloud ERP 

system.  

 Ethics and Sustainability 

During this project it is important that credential information about the company 

where this project takes place keeps secret and cause of that the case study in this 

report does not includes that much specific information and is generally presented.  

 Methods 

This project will mainly have a qualitative research method because much of the 

work will be done by literature studies and observation of the reality at a company. 

The research method will have a fundamental method and an inductive approach. A 

case study will be included in the project as well.  Data will be collected in some 

different ways, both by observing cases, questioning employees and from literature 

and text. 

 Delimitations 

This thesis is a technical investigation and will give an overview to each systems that 

is considered. There will only be one case study of a chosen system and a simulation 

will be conducted for only two chosen models as well. 

 Outline 

Section 2 in this thesis will contain background and basic facts about ERP systems 

and different ERP software which will get the reader up to speed in this topic to make 

the rest of the thesis easier to understand. Section 3 will follow up with an 

explanation of the method of how the comparison and tests are done and in section 

4 the actual comparison will occur. It contains an explanation about each ERP 

software’s architecture, performance and standpoints. Next section will contain the 

simulation and explanation about the process and provide the result from it. The 

section after that will be an evaluation of all the tests and the comparison that is done 
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in this thesis, it will also contain a discussion of what the comparison says.  Section 

7 will include conclusions and future work to summarize this thesis. 
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2  Background study 

This are explaining the basic with Enterprise Resource Planning (ERP) systems and 

how the future looks like in this context. In this section a background study is 

performed and basic knowledge about the topic is presented, to make reading this 

thesis easier.  

 Enterprise Resource Planning 

ERP is a software used by companies and organizations to manage business 

processes in the company by integrating all departments and employees into on 

single datasource. This will enable the system to build reports and analysis on the 

same data in real-time, without any manual merging. By using an ERP system, a 

company can easily grow and expand because it simplifies the management and 

collaboration. It can provide the company with data that make decisions easier.  

Before, it was common to use several independent systems, one for each department, 

as finance, human resources, manufacturing etc. This is what ERP systems replace 

with one common database and one single computer system for all departments. 

ERP systems are often flexible and can be customized and configured to suite the 

company’s business processes and needs [2]. 

An ERP system provides different modules and applications to suite almost every 

company and their business processes. It often has a user-friendly interface which 

shows reports and analysis in a dashboard to simplify for the user to understand all 

stored data.  

There are a lot of different software to choose from on the market today. Recently is 

has been more and more common to use cloud for storing data and hosting the 

software. The regular, on-premises, is installed locally on hardware that the company 

needs to manage. Cloud ERP are provided as a service that is managed by the 

provider and is then accessed by the employees at the company via a web browser. 
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Choosing right deployment strategy is hard and depends on where the company 

wants to store its data, if they want the data close and with full control over it or if 

they can trust another company to manage it.  

 Related work 

ERP systems are a relatively old type of computer system and have evolved a lot over 

the years and there are plenty of research and work done to explain the system itself 

[3] [4]. Many of the papers point out the use of one single datasource as the main 

reason to implement an ERP system, but also that it will decrease the cost by using 

one single system instead of many different. Many of these papers and books that 

explain ERP systems in general also go through the evolvement for the systems [4] 

[5] [6]. 

There is a lot of research about advantage and drawbacks for ERP systems and S. 

Ovidiu and C. Dascalu bring up some of them in their article [7]. The big advantage 

according to them is that one data source is used which entails that the whole 

company can get access to real-time data much faster. An ERP system also enable a 

company to enhance their way of working, especially for a supply chain and 

production company that can get a better overview of the current state, which can 

reduce the inventory by better planning. 

J. Ram, M.-L. Wu and R. Tagg [8] also points out the same benefits as the previous 

article but they also mention the cost-reductions and time-saving that an ERP system 

will implicate. The cost-reduction mainly comes from better suited inventories and 

less duplicated efforts.  

There is a lot more research about the benefits and drawbacks for ERP systems, what 

it can improve for a company and also what problems that can occur [9] [10] [11]. 

ERP systems have changed a lot the last couple of years is not hard to tell and 

Panorama Consulting have published different reports where they compare how 

companies use ERP systems. They have done research about what the market share 

looks like according to how companies using cloud based or on-premise systems, 

even which vendor is used [12] [13] [14]. 

Pwc has published an article [15] about how they think the ERP systems will evolve 

in the future. This article was published a few year ago and they are focusing much 
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on SaaS and especially “Hybrid ERP” systems that provide the benefits with cloud 

computing but also gives the companies more flexibility.  

Cloud computing has evolved a lot in recent years and there are a lot of papers and 

books about it [16] [17]. They all refer to the different architectures that is 

characterized for cloud computing, Iaas, PaaS and SaaS. A lot of published work 

mention that cloud computing is not just a new technique architecture, it’s a whole 

new way to provide computer systems [18] [19].  

Cloud ERP and Hybrid ERP systems are growing and more and more ERP is enabled 

for these type of cloud services as well. Private and Hybrid cloud services give the 

companies and the users more opportunities to make their own customizations but 

it will give them more responsibilities to keep the system maintained and up and 

running. At the same time, it stores data on the company’s own properties [20] [21] 

[22].  

Furthermore, there is of course a lot of papers and articles that is written by the 

vendors themselves. When reading these it is important to remember that those are 

written by the vendors themselves and they will of course sell their products and will 

therefore only focusing on the good parts of the systems, but it gives a good view of 

how the system works anyway [23] [24] [25] [26] [27].  

However, there is a lack of comparisons between different vendors, and there is not 

much about how each vendor differ and what they are good and bad at. That is why 

this thesis will fill that gap by investigate the different vendors. 

 History 

ERP is a relatively new term and was first introduced as a material resource planning 

(MRP) system in the 1960’s and was developed by IBM to control inventories for 

companies that grew too big and where it became hard to maintain control of all 

inventories [28].  

Then functions for calculating a company's capacity by supporting both sales and 

production was added to the MRP system. When computers and technology became 

more available more companies could afford to deploy computer systems and in 

1980’s MRP-II was introduced, which is a Manufacturing resource planning system 

and this was extended with functions for managing finance. This made it possible for 



Background study 

18 

 

companies to include more of the business in the computer system which made it 

more effective [28]. 

It was first when it became possible to interact with all business processes in the 

whole enterprise it changed name to ERP. This happened in the early 1990’s and was 

extended with functions for human resources and warehouse information etc. [1].  

Today there are many different systems on the market to choose from. Recently 

many of them are moving their deployment from on-premises to the cloud. Regular 

on-premises ERP systems are installed locally on hardware that the company needs 

to manage and Cloud ERP are provided as a service that is managed by the providers 

and the accessed by the employees at the company by web applications.  

There are some different types of ERP systems that a company could choose from 

when deploying the software and it mainly depends on where the data is stored and 

where the software is hosted. 

Due to the changes in the way ERP systems are formed, the way companies are using 

ERP have also changed over time. In the beginning the systems were small and did 

not have that much functionality, they were developed to handle one specific task or 

for one specific area of the company. The companies had therefore no other option 

than installing and using many different systems to handle all the tasks and 

administration that is required for a company. Many small systems mean that there 

will be many integrations and communications between them. This will also mean 

that there will be a lot of traffic on the company’s network  and higher risk for bugs.  

When the systems grew and the same system and vendor started to provide suites 

with a lot of functionality and support for different departments in the company. 

This means that the system already has the communication between different parts, 

often just with using the same database. The problem with these type of systems is 

that it can be hard to get it suit the business effectively because the system is often 

delivered in a standard version to suit as many businesses as possible.  

The latest way of using ERP systems, mainly in large enterprise is to have a bigger 

solution for more standardized business processes and using additional systems for 

more specific processes. This means that the system is somewhere between many 

small systems and one large suite. By doing this the company will get a good business 

fit for the areas that counts most for the company and can use a more standard 
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version for processes that are not so specific or that are not so important for the 

company.  

 Cloud ERP 

Cloud computing becomes more and more available and companies start to trust the 

vendors more and more which enables them to store company sensitive information 

in the cloud. This and the fact that the vendors think that the cloud is the place to 

host all coming computer systems is why cloud based ERP have been more common 

in recent years.  

According to Panorama’s reports [12] [13] [14] about the market of ERP system, 

cloud based and cloud hosted ERP systems grown from 15% market share to 42% 

between 2014 and 2015. This is a sign that the migration from on-premises to cloud 

based ERP is going fast. For the past year according to the report released in 2016 

there is 44% of the ERP system that was deployed as a cloud based system.  

Cloud based ERP can be deployed in different ways, it can be deployed with different 

degrees of responsibility. The first option is a Software-as-a-Service (SaaS) model. 

This means that the cloud vendor will manage everything from database, network 

infrastructure, hardware and to the application. The only thing that the company 

needs to do is do make some configurations and pay for the usage. Often SaaS 

implementations is running on a multitenant cloud system which means that many 

different implementations can be implemented and hosted in the same hardware 

and use the same infrastructure. Each implementation will be partitioned from each 

other inside the system and not in different virtual servers [29] [30].  

Cloud hosted is another variant of deployment where the system provider still is 

responsible for hardware, database and the infrastructure but only on their side of 

the system.he customer will be responsible for having working internal networks and 

to keep the application working. This gives the company more opportunities for 

customizations. This solution will be executed in a single-tenant environment and 

the system is therefore hosted in separate virtual servers and the database is an own 

server [29] [30]. 
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Figure 1: Cloud ERP versus SaaS ERP 

2.4.1.  Benefits with Cloud ERP 

There are a lot of benefits that comes from implementing a cloud ERP system instead 

of an on-premise. The first advantage is that the company does not need to invest in 

hardware in the beginning to create a working system. It both takes time to install 

and set up databases and servers and also to install and configure the system. A cloud 

ERP system will be implemented much faster because the hardware and the core 

system is already installed, it is only company specific configurations and 

customizations that take time to implement before the system can be up and running 

[31] [32].  

Another advantage for cloud ERP is the flexibility that comes with cloud computing. 

Cloud providers have to continuously extend their datacenters to be able to store all 

new data that comes in. Because of this it is also possible for the customers to expand 

their ERP system with either more virtual machines to increase the capacity or 

extend the datastorage to enable more data to be stored. This provides the possibility 

for the companies to increase or decrease the system depending on the business. For 

new and fast growing companies this is very good, because they can adapt the system 

to the business without buying and installing new hardware. The use of pay-what-

you-use model makes this to a very good thing because a company never needs to 

have unused hardware [32].  

It will also be easier for the ERP providers to keep the systems updated to the latest 

version. The providers can update the core system for all customers at the same time 

and everyone can use the new version directly [31]. 
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2.4.2.  Drawbacks with Cloud ERP 

The fact that all data will be stored in a datacenter not located close to the company 

can also become a problem. First of all, the company needs to trust the cloud provider 

with all their information. Keep in mind that the cloud provider probably has a much 

bigger budget for security than other companies do and the data is therefore 

probably even safer in the cloud.  It can be a problem with some kind of data because 

it by law must be stored in the same country as the company is located and the cloud 

providers do not have datacenters in all countries [32].  

 

 Different vendors 

A lot of different vendors are developing their own ERP software, everything from 

large and well known to smaller and less known vendors. Most of the vendors have 

enabled their existing systems with cloud deployment and some of them are totally 

focusing on cloud deployment with a new version. Then we have some companies 

that always have based their system on the cloud.  

There are four vendors that belongs to the tier 1 in the market and it is the big 

companies, SAP, Oracle and Microsoft, as well as Infor. In this thesis NetSuite is also 

considered because it is one of the biggest providers of cloud based ERP system.  
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Figure 2: Market share of different software vendors 2016 [14] 

As Figure 2 shows SAP are the largest vendor of ERP software and Oracle is also a 

big vendor on the market. Microsoft has a relatively large part of the market. The fact 

that the biggest software is developed and managed by large companies indicates 

that the complexity of developing a software like this requires large resources.  

There are also some midmarket vendors that have a relatively large part of the  

market, as Sage, Infor. These type of vendors grow much because they spend time 

and money on innovations and much of the Cloud-based approach are started by 

midmarket companies. There can still be problems for cloud-hosted system if they 

have implemented customizations that are not suited for the new version, which will 

require some work to update the customizations to the new version [31].  

NetSuite is a vendor that does not have a big share of the market for ERP in general, 

which is showed in Figure 2. However, it is a vendor that have a big market share of 

the cloud ERP market, according to themselves and their own investigations they are 

the biggest cloud ERP vendor [25]. 

Furthermore, the last category is a mix of many smaller systems. Many of  these 

systems focusing on smaller companies that do not need the same complexity and is 

often cheaper. 

SAP

23%

Oracle

16%

Infor

16%

Microsoft
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Other

36%
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3  Methods 

Since there is not much academic work and research done about cloud ERP systems 

and how they differ this thesis has potential to fill that gap. In a big picture there is 

only two ways to perform a proper research, quantitative or qualitative [33]. It means 

either the research is numerical or not, if it is more based on real data or more on the 

writers understanding in the topic. This thesis will mainly be based on the qualitative 

method and will be based on my understanding in the area but it will have influences 

of a more qualitative research method as well.  

The starting point for the work with this thesis was that ERP system is a widespread 

type of computer system that almost all companies need to have a version of. Cloud 

computing is a very fast growing technique that has got more and more approval 

from all different type of persons and organizations. That there is a lot of different 

systems on the market is not hard to see and that companies will have a struggle to 

choose and to know the different is not hard to guess.  

 

 Research methodology 

When doing research about a computer system that is used by almost everyone in 

some way it is important to keep the research realistic. Tests and observations cannot 

behave differently from time to time and systems that is observed need to work on 

its own and not get supported by another system. Combining that type of research 

with analysis and thoughts how this can affect people will give this thesis a better 

depth.  

The work with this thesis is divided into several phases where the first phase was to 

explore and learn about the topic. By reading and talking to people with experience 

in the area, knowledge will be collected which is valuable for the following work.  
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Figure 3: Abstract view of the workflow during this thesis 

The reading part of the exploration is by books and articles. For the start, it will be a 

very wide reading list with topics such as ERP systems and cloud computing in 

general and then go more and more into what cloud ERP actually is and why this is 

a topic that will contribute with something valuable. The lack of academic research 

about cloud ERP system can be interpreted in several ways. It seems that the topic is 

still kind of new and therefore there is a need for more research about it.  

To read about all the different vendors and their systems will be the hard part and 

much of the collected information about it will be done through the vendor’s own 

documentations and articles. When using their published information, it is 

important to keep in mind that they of course want to sell their product and therefore 

it will be a market influence in the writing. By keeping the facts objectively, it will 

still be good information and knowledge source that can be used in this thesis.  

Also, in the exploration phase a simulation of the two most common system 

architectures was tested. A simulation based on the basic transportation principles 

was executed. The result from the simulation gives arguments for concluding this 

thesis. Furthermore, a reality study was performed to conduct difference between 

Microsoft’s old on-premise ERP system and their new cloud ERP system. By 

comparing similarities and differences, changes are deducted and used as arguments 

for concluding this thesis.   
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Next phase is to summarize all the information and knowledge that has been 

collected. It will be summarized by going through one vendor at a time and 

explaining what their system is good at and how it works. This will be based on an 

empirical research method, which implies that the research is based and grounded 

in observation and experiments. All this then used to form theories and arguments 

for a deeper evaluation and analysis.  

In the last and final phase everything is concluded and evaluated. An analysis and 

discussion of collected knowledge. In this phase all knowledge about different 

systems and vendors will be summarized and concluded about what each system is 

most suited for. 

 Data analysis 

To analyze all collected data and knowledge during this thesis two types of 

techniques are used. For most of the analysis a narrative approach is used which 

means that text and literature is discussed and analyzed. The second approach is 

more based on computational mathematics where the simulation of system 

structures is analyzed. During this work a lot of data and knowledge has been 

collected and there is a hard task to reduce and only keep the relative information. 

Due to this it is important that me as the author of this thesis knows about the topic 

and what this thesis is about to be able to filter relative knowledge. All collected data 

and knowledge needs to be presented in a clear and understandable way which is 

important to make the thesis readable and to learn the reader something new.  

 Quality Assurance 

This thesis is much based on gathered information from the vendor’s 

documentations which means that this part will be the same if this project was 

conducted repeatedly. Of course, the products and systems that the vendors provide 

will all the time be improved and new version are often released. This implies that 

the documentation and systems that is used for this thesis might not be the newest 

version but the vendors often stick to the same principle when it comes to developing 

their system. This means that if the same project and work will be done again with a 

long gap the result could have small changes. 
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The other part including the simulation will be easy to perform again and the 

developed scripts could be used again and the same results would occur. Small 

changes could be a result from different speeds within the networks. The knowledge 

collected and presented about the case study about how the new Microsoft ERP 

system differ from the previous once is based on information and knowledge 

gathered from observations of the system which could easily be gathered again. Also, 

there is information gathered from presentations and discussions with employees at 

Scania IT in Södertälje, which could be harder to gather again and could therefore 

give slight differences in the result if someone else would write this thesis. 

The information that is gathered and presented in this thesis is validated and can be 

found via the references.
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4  Comparison 

Different vendors mean different systems, development teams are focusing on 

different things and tries to make their system unique. Therefore, it is hard for 

companies to know the difference. This section contains a comparison of the most 

common architectures and also a comparison of different systems and what they 

have focused on and how they differ. 

 Architectures 

Almost every system can be divided depending on which type of architecture that is 

used and there are a few techniques that is more used than other and among the 

biggest providers on the market there are a few architectures that are more used. 

Mainly 2-tier and 3-tier models are used by the most common systems, where the 

focus is on provide support for many simultaneous users and still keep good 

performance. Also, one of the biggest systems on the market is based on a 

subscriber/publisher model. There is a big different between how the architectures 

are structured between on-premise solutions and cloud based systems. This is 

because the opportunities the cloud gives by enable a more web based solution where 

the server is easier to scale and where you have all servers and databases close to 

each other. 

4.1.1.  2-tiers 

2-tier architecture is very basic, the model is based on 2 layers where one is the data 

layer and the other contains all other stuff like client and business logic. The data 

layer includes the database, for the cloud ERP systems this is running in a server that 

is placed in the cloud service. This means that the web client will need to have all the 

business logic inside the client and when the user wants some information it sends a 

request to the database and receives the data back. The client will be hosted by a 
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webserver, most likely in the same cloud environment as the database, to enable the 

users to access it everywhere. 

A 2-layer model is in general very easy to maintain and the communication between 

the layers is much faster than if there was an additional layer in-between. This is due 

to the lack of a middle layer that needs to forward each message. However, there are 

a few drawbacks as well. The system will decrease in performance while the number 

of user increases.  

 

Figure 4: A 2-tier system model 

4.1.2.  3-tiers 

3-tier architecture was the most used for on-premise ERP systems and have also a 

big share of the market among the cloud ERP systems. Many cloud ERP systems was 

previous an on-premise system and therefore the providers stick with the same 

architecture that was successful before. 3-tier models provide great opportunities for 

the systems to support and handle a lot of simultaneous users because it has divided 

the system into more parts which will work independent of each other. 

The first layer is the client interface, often a web site for the user to browse to. The 

second layer is the business logic which will calculate all the data and can provide 

heavy calculations to the user and the last layer is the database. The client layer will 

be hosted in the cloud in a web server and will communicate with the second layer 

by http-requests depending on what the user wants to be show. The middle layer and 

the data layer is running in the cloud environment and will therefore easily 

communicate with each other and with a very low latency. 
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Advantage with 3-tier architecture is that it will perform very well and it is possible 

to reuse much, both development and calculated data. It will perform good even if 

the number of user increase and it easy to scale the system by adding or removing 

parts and servers. But the cost for all this is that the system will be more complex 

and more communication between different layers will occur.  

 

Figure 5: A simple 3-tier architecture 

4.1.3.  Publisher/ Subscribers 

This architecture is based on a message pattern where a publisher act as the sender 

and broadcasts a message in the system. The publisher doesn’t know who are the 

receivers for the message, it just tags the message depending on the content. 

Subscribers have to add interests depending on what type of information that the 

subscriber wants. A server will then be responsible for that each interest subscriber 

gets that information it wants. The server will notify each subscriber when a message 

with an interesting tag is posted by a publisher [34]. 

It is a loosely coupled model where the publisher doesn’t need to know the 

subscribers and each node will only focus on their own topics. Internet is the biggest 

and most known usage of a publisher/subscriber model [34] [35].  
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The good thing with this type of model is that the loosely couple nodes will enable 

scalability and flexibility. At the same time this could be a drawback as well, there 

will be a lot of messages that each node might not need to receive because it is only 

partly interested in that topic. A wide topic could generate a lot of unnecessarily 

messages. 

 

Figure 6: Publisher/ Subscriber architecture 

There is important to mention that the same node could act and will probably act as  

both publisher and subscriber. 

 Different vendors 

This section will cover the essential and most important parts and components for 

each different ERP software. This comparison focusing on the main software that 

each vendor provides. Among these biggest systems on the market they all using one 

of the above mentioned architectures but with a twist to make the system more 

unique and be better at what each vendor thinks are most important. Some vendors 

focus on having a system that is easy to adapt and adjust for each company, some 

focus on having many smaller modules to make it easier to add and remove pieces of 

the system. 
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4.2.1.  SAP 

SAP has for a long time provided an advance enterprise resource planning solution 

to companies and organizations. Earlier it was called SAP R/3 but is now renamed 

to SAP HANA S/4.  

SAP S/4 HANA is their most complex ERP system and it is based on their newly 

developed database technique that is called HANA. This is an in-memory database 

technique which means that the client will keep a part of the data close to the user to 

minimize latency when look up data [36].  

SAP S/4 is based on a HANA platform which contains servers for application and 

database operations. On top of this platform the SAP’s different application modules 

are placed and thereafter the client interface [37]. SAP provides many different 

modules for different parts of businesses as Finance, Human resource, Supply chain, 

Sales and marketing etc. [27]. 

SAP S/4 HANA has a 3-tier architecture with a data layer, an application layer and a 

client layer. The data layer is a SAP HANA database and include services for the 

applications and data management. Application layer contains the installed modules. 

The client is based on SAP Fiori which is a user interface that is user-based and each 

user can make the interface personal s [38]. 

 

Figure 7: Simple overview of SAP S/4 HANA [37] [38] 
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4.2.1.1.  SAP HANA 

SAP has developed an in-memory database platform that they are using in many 

applications and their cloud service is based on this technique as well. This platform 

is called HANA. This platform stores data in the memory and therefore keep the data 

closer to the client’s CPU and can minimize the transportation of data between client 

and database, which also minimize the latency [39]. This enable the client to have 

real-time data in memory because it can read and write to the database in the 

background and not at the specific time when the user needs the data.  

The HANA platform can be deployed in a cloud environment and is then provided as 

a Platform-as-a-Service product and is based on this in-memory technique.  It stores 

data by columns. Using column-oriented database it minimizes the seek operation 

for a large dataset and minimizes the number of disk operations [40].  

HANA includes a few components to make it work and the main component, the 

index server, is used to manage incoming SQL or MDL messages. The index server 

contains a component for translate SQL and MDL statements to HANA’s own 

language SQLScript, which is developed for enable application logic direct in the 

database. It also contains a persistence layer for guarantee durability and atomicity 

for the database [41].  

HANA also have a pre-processor server that analyzing text and prepare the index 

server with information on what to search on.  The Name server stores the topology 

of the system and makes big different in a distributed system there it keeps track on 

in which server data is stored on [41].  

 

Figure 8: Architecture of the HANA platform [41] 
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Because enterprise systems like this can contain a big amount of data SAP has 

implement data aging, which tries to only keep the relevant data in main memory 

and all other data is stored in a database. This is to not overfill the memory and still 

be able to generate analysis and reports on relative data [42]. 

4.2.1.2.  SAP Cloud 

SAP S/4 HANA is deployed in an enterprise cloud service that SAP provides, this 

cloud service also is based on the HANA platform. This cloud service is based in data 

centers on four different locations and all with extensive security measures. All data 

centers are equipped with redundant power supply and extra battery in case of 

blackout. All data centers are also monitored around the clock and every person 

needs to authorize by ID cards and in some rooms even biometric scans [43].  

The cloud service has a function for manage identities and this is to ensure that the 

user that logs in is authenticated and that the access is secure, even via the internet. 

It provides single sign-on for the whole system, across different applications as well, 

as long it is based on the SAP HANA platform [44]. 

4.2.2.  Oracle 

Oracle is also one of the biggest vendors of ERP systems and have for a long time 

provided customers with both simple and complex systems. Recently they have 

released a cloud based ERP system as well. This ERP system is a part of Oracle 

Fusion Application, which is a business suite that in the future will replace Oracle’s 

old, complex and very heavy E-Business suite [45]. 

This cloud ERP are based on a couple of different modules which have different 

functionalities to make the system easy to adapt to the specific company’s business. 

There are modules for financial, project management, Accounting hub and much 

more. Oracle’s Cloud ERP is provided as a SaaS application which means that Oracle 

manages almost everything around the system. As a customer you can of course 

make some configurations to make it adapt to the specific business but not any own 

customizations. This is a very good thing for both small companies or companies that 

do not have any unique business processes and have the possibility to keep it to the 

best practice models [26]. 
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Oracle’s Cloud ERP system is called Oracle Fusion Application and is based on a 

technique that Oracle has developed and is called Fusion. This is a based on a three-

tier architecture (Figure 9) where the first layer is the database, second is a 

middleware and the last layer is the applications [46]. 

 

Figure 9: Architectural view of the Oracle Fusion Technique [47] 

4.2.2.1.  Oracle Fusion 

Oracle Fusion Applications was developed as a completely new ERP system and is 

not an upgrade of Oracle’s all different ERP systems. This type of ERP system was 

developed because customers wanted new and better applications, also to make it 

possible to keep up with all other vendors regarding deployment it in a public cloud. 

Oracle fusion provides all types of deployment options for this application suite, on-

premises, private cloud, public cloud and a hybrid version [48] 

Oracle Fusion has two parts, Fusion middleware and Fusion application, additional 

to these there are also a database to store everything in. It is a standard-based 

architecture which mean that is will be easy to adapt new changes and make it 

possible to reuse systems. It enables the customers to easy and flexible change almost 

everything, user interface, business processes, business logic etc. [45].  

The middleware is a set of components to enable customers to deploy and manage 

Fusion applications. It handles the infrastructure for business applications and it 

includes components as application servers, web servers and similar.  Even this is 
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developed by many independent components and when they interconnect it increase 

the capacity and functionality for the system [49].  

The Middleware are also based on a three-tier architecture with a web tier that 

includes a web server and a load balancer. Middle tier is the application tier that 

contains a WebLogic Server and a managed server, this can host applications. The 

last tier is a data tier which controls the database [49].  

A main component in the middleware is called WebLogic server, which is a Java EE 

platform for make different modules and applications to cooperate and divide the 

resources to the different applications. The server can be implemented in clusters to 

increase the capacity even more for the system [50].  

The Fusion applications has a role-based security approach for users, which only 

gain access to users that have the role that is relevant for each job. This is 

implemented in the middleware and this enables the system to use same role-based 

structure for all applications. In applications, functions and data can be restricted to 

a specific role, where only user with right role can access pages and see data [51].  

4.2.2.2.  Oracle Cloud 

Oracle provides their own Cloud service that is based on Oracle’s different products 

and especially the Oracle database. They have 19 data centers around the world that 

all is monitored around the clock.  

Oracle provide a Cloud Machine which is a tool for implementing Oracle Cloud in an 

own data center, which can be located at the company. In this way companies can 

get the benefits from a cloud-based application but the data is still stored on-

premises. Oracle is still responsible for delivering and maintain the system [52].  

4.2.3.  Microsoft 

Microsoft have an ERP system that is called Dynamics AX. Recently Microsoft 

released a new version of Dynamics AX which is based in the cloud and therefore 

very different from the previous versions regarding the user experience.  

Microsoft Dynamics AX is based on different modules and have some different types 

to choose from depending on what the company want to implement the system for, 

there is module for finance, commerce, IT and operations among more. All these 
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modules are wide and therefore the system could be configured to just use the 

functions that the company wants to use. It can also be chosen depending on which 

industry the company is in [24]. 

The new Dynamics AX is still very similar to the older versions regarding the 

structure, it is based on a basic three-tier architecture where the tiers are a data layer, 

an application layer and a client layer. However, the new version is mainly developed 

as web services and web application. Microsoft has mainly focused on making the 

system better and faster with this new version and not so much on adding new 

functionality [53].  

Basically the client is just a user interface, a web based interface that is developed to 

work in different browsers and on different devices. In the application layer all 

business logic is managed and all communication with the database occur. This 

server is located close to the database and are using Azure’s internal network to 

communicate which minimize the latency for lookups and writes to the database.  

The database is a traditional relationship database and is based on the Azure SQL 

technique [53]. 

 

 

Figure 10: Architecture for the Dynamics AX [53]  
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Since Microsoft already have many very well-known software Dynamics AX have the 

same look and feel as the Office programs and also made it very simple to import and 

export data and files to the Office programs from Dynamics AX.  

4.2.3.1.  Microsoft Technology 

Because everything is developed to be run on the internet it is based on internet 

protocols, all messages and requests that is sent between client and server is 

according to HTTPS protocol. Due to the whole system is web based it only requires 

a web browser for a user to access the system [53].  

Microsoft have always tried to simplify for developer to customize the system and to 

give them as big opportunities as possible. This is done by an access model where 

each developer has a specific layer to store its changes to. As closer to Microsoft 

themselves you are as closer to the SYS layer you will store the changes [54]. 

Microsoft call the customizations a developer does for extensions, much because it 

using an overlayering technique. Every developed thing in Dynamics AX is done 

inside a model. The system reads all layers from the outer layer to the inner and if it 

finds a version of a model it will not keep looking for that model, instead just using 

that found model. This means that the outmost model will be chosen and all 

Microsoft’s own models will be stored in the system but not used [55].  

All Microsoft core code is stored in the deepest layer, SYS. In which layer a developer 

stores its changes in depends on if it is a Microsoft developer, a partner developer, a 

third-party developer or the customer’s own developer [54]. All layers are showed in 

Figure 11. It can also depend on if the changes will be for all instances of the system, 

just for one country or just one specific type of user [54].  
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Figure 11: Access model for extensions [54] 

4.2.3.2.  Microsoft Azure 

Microsoft Azure is Microsoft’s cloud service and is built on several globally 

distributed data centers. Microsoft have data centers all around the world and offer 

almost anything that cloud computing offers. They have 24 data centers and have 

more than 1 billion customers. They build their data centers by modules of servers 

and cooling systems to be able to scale the data centers easily. All data centers have 

fast fiber network inside the data centers and also between all the different 

datacenters [56], but this is not used for AX right now.   

All datacenters in Azure is monitored by multiple layers of logging and monitoring. 

It always requires a two-factor authentication for get access to sensitive data and 

functions. Azure using an assume breach approach to tackle intrusion, which means 

that experts simulate attacks to always keep the system up to date and secure [57].   

4.2.3.3.  Case study: Microsoft’s new Cloud ERP 

During the work with this thesis Microsoft released their new cloud ERP, Dynamics 

AX. This is a cloud ERP system that is based on their previous Dynamics AX 2012 

but is now hosted in their own cloud service, Azure. Because of the time for the 

release a special study of this system was conducted with focus on comparing the old 

on-premise system with this new cloud based. There is a lot of dif ference between 

them and Microsoft has truly focusing on the performance for the system because 

the old system was quite slow some times. The old version had actually the 
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opportunity to be hosted in the cloud but was not developed with the cloud in mind, 

which the new version has.  

The first difference that will be noticed is that something that is called Life Cycle 

Service is required to be used for the administration and creating servers etc. The 

system will be hosted in multiple virtual machines that is running in the cloud service. 

This makes it easy to scale and to change how the system is hosted, if more power is 

needed you can add machines. Azure provide a load balancer which handle the traffic 

and makes sure that the machine with lowest load at the moment gets the new 

messages. This makes sure the same machine not gets all the load and decrease the 

performance.  

The database will be hosted in Azure too which means that it will be a very short way 

for each message to travel and that will decrease the latency for the system. Because 

the system is managed by Microsoft it is also easy to connected and supplement with 

Microsoft’s all other software and systems.  

Another big update from the last version is how the system allows the companies to 

handle integrations with external systems. Before it supported this by the use of a 

framework called Application Integration Framework (AIF). This framework did not 

have support for being scaled and is therefore not suited for the cloud [58]. In the 

new version this AIF is deprecated and replaced with another framework called Data 

import/export framework (DIXF). This framework was available before but have got 

an update for support parallel execution and enable recurring integrations. DIXF 

also makes the process for integration simpler by using fewer steps. DIXF is based 

on staging tables which means that it can map incoming files without any 

transformation layer placed before.  

 

Figure 12: changes concerning integration frameworks. 
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One thing that often got criticized for being slow was the client in the previous 

version of Dynamics AX. In the new version Microsoft has updated how messages 

are sent between the client and the server. The big difference is where most of the 

logic is placed. Previously it was placed in the client and contains information such 

as which data is needed for a specific request and so on. This resulted in a “chatty” 

client that needed many messages to be sent from the client to the middle layer for 

executing one request. This is one thing that Microsoft has updated for the new 

version. They have moved all the logic to the server which means that the client only 

needs to send one message and the server does all the work instead. The server will 

be located closer to the database and can send all requests with low latency. This will 

probably increase the performance a lot on the client.  

 

Figure 13: Different runtime architecture between old and new version of AX [53] 

To summarize this, we can conclude that Microsoft has focusing on make the system 

perform better and use the benefits that comes with cloud hosting. The system is 

based more on modules than before and it will minimize the latency by keeping as 

much as possible close to each other.  

Because it is quite much new things and the system is not similar to the previous 

ones it can be hard for companies to migrate and upgrade to the new version. The 

companies that decides to upgrade will need to spend both time and money on make 

that happened, but Microsoft say that they will release tools for migrate very soon.  

4.2.4.  Infor 

Infor has a big share of the market among the vendors today and was one of the first 

vendors that provided a cloud based solution. This is hosted in the cloud by a 

partnership with Amazon and the system are using their datacenters, which means 
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that it will use one of the biggest cloud providers [59]. They justify this by saying that 

they want to spend more resources and time to improve the application and system, 

not the infrastructure [60]. 

Infor Cloud ERP is called Cloudsuite and have several different versions that 

addresses different types of businesses. This system is based on whole packages that 

is developed for each type of business and is not based on models that many other 

cloud ERP systems are. The companies need to keep the system to best practice 

implementations that might not be perfectly suited for the business but it will be 

close to the business in most cases. [61]. 

First, there is some general solutions for business, both for small and midsize 

companies, for large enterprises as well. Then there are many industry specific 

solutions, like facilities management, fashion, distribution, healthcare and many 

more [23]. 

The system is based on a publisher-subscriber model which means that an 

application creates a document and sends it to a middleware, ION, thereafter it will 

be routed to all other applications that is a subscriber of that type of document [59]. 

Infor have a quite specific approach on their architecture and they have a couple of 

principles for this architecture: [59] 

 All events should be published in real time. 

 The subscribing applications should not be aware of changes to the publishing 

applications 

 By publish and subscribe architecture the transformation of a document is 

placed in the publishing application, instead of a middleware that transforms 

many different types of documents. 

 All transactions are communicated as self-describing XML documents.  

 All published events should be captured in real time. 

All data that is sent in the system is stored in a business vault, which is a database. 

This can then be used for creating reports and analysis. The business vault works as 

a regular subscriber that subscribes on every document that pass through the system 

[59].  
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Figure 14: Infor Architecture overview [59] 

 

4.2.4.1.  Infor ION 

This is an architecture that is based on a publisher and subscribe model by process 

and routing XML documents. This architecture is inspired from the internet, where 

it is a big amount of web servers that hosts a very small part of all websites that exists 

the internet. The same technique is used in ION [59]. 

This architecture is based on information that is move between applications and 

there are three steps to do this.  

1. Create a XML Document (BOD) 

2. Transfer the BOD to the service bus 

3. Route the BOD to all subscribing applications 

Step 1: The business object document (BOD) are a standard XML file format, this is 

because Infor wanted to have a standard architecture and at the same time be flexible. 

BOD includes information about what type of user that have access to this document, 

as type of a role, location or to which type of department the user belongs. By using 

the same standard for all type of messages, it enables all Infor applications to share 

a common semantics and no mapping is required [59]. 
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Step 2: Infor applications are asynchronous connected to a service bus, be most 

trusted and used technique is by using Java Messaging System (JMS) but Infor also 

provides an own technique, I/O Box. I/O Box have an outbox and an inbox table. A 

newly created XML document are placed in the outbox and the service bus looks for 

document in outboxes and then forward it to the subscriber’s inboxes [59]. 

Step 3: The service bus is using Apache Active MQ as a queuing technique which is 

an open source product. This technique is used to routing the messages to right 

applications, each subscriber receives the BOD with all the metadata and can use the 

content based on what the user wants and have access to. If a user changes something 

in the BOD it has to republish the document to the system. [59]. 

Additionally, ION offer a collection of connectors that can be used to integrate the 

system with different external systems and third-party applications. This can be 

connected by using JMS [59]. 

The ION is a middleware that already is developed for route BOD’s between cloud 

applications or even be hosted in the cloud itself. It can also transport messages 

between a cloud application and an on-premises implementation, which enables the 

system to be run as a hybrid implementation [59]. 

4.2.4.2.  Amazon Cloud AWS 

Infor Cloudsuite using Amazon’s cloud application to host their ERP system. 

Amazon is one of the biggest and well-known cloud provider and have 33 different 

datacenters in 12 geographic regions. Amazon AWS is based on a couple of 

independent regions that is located in different places around the world and in each 

region there are a few different availability zones, which are connected to each other 

via low-latency links [62].  

Infor enables customers to split their application in different Amazon Availability 

zones to minimize the risk for the whole application to get down. 
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4.2.5.  NetSuite 

NetSuite is one of most used cloud ERP vendor on the market and provides a basic 

ERP solution in the cloud. The company has always provided their ERP system in 

the cloud and was the first big system that was hosted in the cloud. They also provide 

a business suite that is called OneWorld that includes the ERP and other modules, it 

focusing on being multinational and scalable for big enterprises [63].  

NetSuite provide modules for different departments in an enterprise as Financial, 

Supply chain and Inventory management, Order and Billing management and some 

more [25].  

NetSuite are focusing on making their system easy to scale and flexible with different 

language and taxes. It is easy to integrate subsidiaries to the system, as well as to 

connected an on-premises ERP system that the parent company already using.  To 

make the system flexible and enable the company to add new subsidiaries it uses a 

2-tier architecture. This means that the main ERP system in a company can still be 

another vendor and even an on-premises solution, the NetSuite can then be used for 

one or more subsidiaries to enable custom configurations depending on language, 

country or other things [64].  

The difference between a 2-tier and a 3-tier architecture is that in the 2-tier there is 

no application layer. The Client layer will communicate directly with the data layer, 

which means that the client will contain all the business logic and calculations. It will 

also make the system easier to set up because it runs over a single connection and 

not in multiple integrations [65].  

NetSuite has a component that is called SuiteCloud and is a platform for 

development tools. It includes tools for customizations as graphic and workflows. It 

also contains a service for integrate the system with a company’s already existing on-

premise system. This is a web service that support integrations with many different 

programming language as Java, Microsoft .NET etc. It supports frameworks as REST 

as well [66]. NetSuite also provide a specific tool for companies that are using SAP 

or Oracle by provide a connector for these systems [67].   
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Figure 15: Overview of the two-tier model for NetSuite [64] 

NetSuite using a role-based security model for all applications to ensure that the 

users only access data that they have permission to. It uses SSL 128-bits encryption 

for all sensitive data [66].    

4.2.5.1.  NetSuite Cloud 

NetSuite deploys their cloud ERP system in their own data centers, which is two 

datacenters located in California and Massachusetts, USA. The data centers have a 

couple of different protective measures against failures. They have a replica of all 

data which can be used if anything fails in one data center and still the service is not 

interrupted. The data that will be lost in a data center when a failure occur can be 

recovered by the other data center. Both data centers have three internet path into 

the center to enables two connections to fail at the same time and it still  keep running. 

For secure the data NetSuite ensure that the data centers are physically secure by 

around the clock protection both with camera surveillance, ID access cards and 

biometric identifications. NetSuite’s Applications using 128-bits encryption for user 

login and only access to data through an application, the user can never access the 

database directly [68]. 
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5  Experiment 

The two most common architectures for cloud ERP are mainly 3-tier and 2-tier has 

grown on the market. To compare these a simulation is performed for this thesis. 

This experiment will calculate the time taken for performing different requests. It 

will give a picture of the difference between the two models and give a foundation for 

discussions.  

 Execution 

The experiment is performed using two or three computers to simulate that each 

layer of the model is executed and running on different servers or machines in a 

cloud environment. Two different type of requests is performed. The first is a simple 

select query to a database that has a table with a lot of sample data. The query will 

retrieve 2500 rows and return them to the client that will display it for the user. The 

second query is an insert of one new row and it will then respond with a confirmation. 

Each request that is sent is slightly different to each other for disable usage of the 

cache function in the database. 

The simulation is executed with different numbers of simultaneous users to compare 

of how the different models reacts on more or1 less users at the same time, which is 

a very important criterion for large enterprises. The tests will be performed with 10, 

100 and 500 simultaneous users, which will be executed as separate threads in the 

simulation program.  

The first version is for the 2-tier model, which is using two computers that is 

connected through a network. In order to be as similar as possible to a cloud 

environment they will be hosted in same network to minimize latency. The client will 

start 𝑛 threads where each of them will send a request to the database and wait for a 

response. The database will process the request and respond depending on what is 

processed.   
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Figure 16: 2-tier simulation model 

Next version is similar but will have an intermediate layer that forwards the 

messages from and to the client via the database. The same process is executed for 

this setup as well. 

 

Figure 17: 3-tier setup for simulation 

 Result 

Below is the result that is measured during the simulations. The graphs show how 

long time it took for each thread to complete respective task.  

 

Figure 18: SELECT query to the left and INSERT to the right, for 10 simultaneous users 



Experiment 

48 

 

 

Figure 19: SELECT query to the left and INSERT to the right, for 100 simultaneous users 

 

Figure 20: SELECT query to the left and INSERT to the right, for 500 simultaneous users 

Each thread started to time how long it took just before it sent the request and stop 

the timing when a response was received. The graphs show how long time it took in 

milliseconds.  To keep in mind with this result is that it has nothing really to do with 

ERP system but gives the idea of how the architecture model performs and how they 

perform compared to each other. 

 Analysis 

 

First of all, it is important to keep in mind that this results do not give a perfect view 

and do not resemble a cloud ERP system exactly. Despite that, it gives a good picture 

of how the different architectures differ and why. Based on this, it is simpler to come 

to better conclusions. According to the results and the graphs above it is clear that 2-

tier is faster than 3-tier. That is not a surprising result but the more interesting from 

this graphs are how much 3-tier varies compared to 2-tier. 
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Due to the two more messages that will be sent in a 3-tier architecture it will be more 

sensitive to unstable network connections and latencies in the channels. This will 

lead to a more unsteady sequence and that some messages could take longer time to 

reach the destination.  

Keep in mind that this test does not include any calculation in the middle layer which 

most likely will be the case in a real system where heavy calculations occur in this 

layer. This would give even longer response time but that calculation could be stored 

in the cache and be used for every coming user. For the 2-tier model each user would 

need to do the calculation after every response from the database is received. 

Another thing to think of is that many times several requests to the database is 

required to show the user what it wants. This would mean in a 2-tier architecture 

that many messages would be needed over the internet. In the 3-tier model the 

messages would just be between the middle layer and the database which will be 

hosted in the same cloud service and therefore probably have much lower risk for 

latency problems.  

Another thing to mention from the result is the first message that is sent for each test. 

The first message takes very time much longer time than the following messages. 

This is a result from the cache function that is built in to the database.  

Either way, to choice right architecture for an ERP system is not easy. It will depend 

on many things but some of the fundamental questions is how many users that will 

use the system at same time and how heavy will the computations be.
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6  Evaluation 

In this section there will be a summary of the comparison that is done in the previous 

sections. Me, as the writer will include mine conclusions when summarize the 

knowledge that is collected through this work. It will include a suggestion about how 

to think when choosing a ERP system for a company.  

 Architecture 

The different vendors have different ways to provide their ERP system. Therefore, it 

depends much on what the company thinks are most important when they choose 

which vendor to use.  

Many vendors are using a 3-tier architecture where the client, application and the 

database is separated. This is because it should simplify parallel transactions and 

parallel users because messages can be put in queues or multiple instances of a tier 

could be implemented to increase the capacity.  

SAP are using the 3-tier architecture and builds their system on a database model 

that they have developed. This model is also a main component for almost all their 

business products. They focusing on making the system fast and to minimize the 

transportation of data.  

Oracle has focusing on making the product flexible and therefore is the system built 

on many small modules that can be connected together to increase the capacity. They 

also rely on their well-known and proven database technique. They using a WebLogic 

Server to communicate between applications, the middleware and the database.  

Microsoft keep building on their foundation technique that comes from the company 

they bought Dynamics AX from (previous called Axapta), the different layers for 

developers to store changes and customizations in. This technique makes it easy to 

add and remove changes to the system and it increase the opportunities the customer 

has. Microsoft has recently released their new version of the ERP system that is only 
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hosted in the cloud for the first time and have focusing on make the system faster 

and easier to implement. They have not added so much new features just changed 

some of them and merged a couple of function to increase the scalability. 

Infor has another approach to their system and are not using a 3-tier architecture, 

instead they using a publisher-subscriber model. This makes the system flexible but 

can get a lot of unnecessarily messages that is transported around in the system. This 

technique requires all applications to used exactly the same format of the document 

that is sent inside the system otherwise it will not work.   

The last vendor, NetSuite, is the system that is most focused to the cloud and have 

being a cloud based ERP system from the beginning. They focus a lot of enable global 

enterprises to have different systems and configurations in different countries and 

in subsidiaries. They doing that by using a 2-tier architecture where the client 

connects directly to the infrastructure and the database, which enable it to connect 

directly to the enterprise main ERP system.   

Worth noticing is that Microsoft is the only one of these system that explicitly say 

that they offering an IaaS solution that will give the customer a bigger degree of 

opportunities but also more responsibilities. All other systems are a SaaS solution 

and gives the customer almost a ready-to-go solution with opportunities to configure 

the system. 

 Cloud service 

What we easily can see is that all the vendors have their own data centers and cloud 

service except for Infor that outsourcing the cloud service to Amazon. This can of 

course be both good and bad. The good thing is that Amazon is a large cloud provider 

and have already invest a lot of money and time to build their network. The bad thing 

with not having their own datacenters is that they cannot change anything inside the 

datacenter and might not have the same expertise of the system than if the 

datacenters was their own.  

They all other have own data centers and they have the same structure and security 

principles. All have some kind of redundancy for power and network capacity and 

they all also have cooling systems.  
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The biggest difference between the different cloud providers is the number of data 

centers and in how many locations they are. NetSuite have only two datacenters right 

now and both of them are located in USA. Microsoft on the other hand have many 

more datacenters. They can then offer the customers to store their data closer to the 

company which also minimize the latency for sending and receiving messages 

between client and cloud service.  

There is not a big difference between each vendor regarding uptime for the system, 

all of them guarantees at least 99.5% uptime otherwise they will compensate on the 

price. However, all of the vendors have an average around 99.95 % uptime.  

 Case study 

The case study was performed at Scania because the new release of the system them 

already using, Microsoft Dynamics AX. The question after the case study is if the 

thought to upgrade to the new version is the best choice. If it is better to stay on the  

current version, maybe it is better to start over with another system or go with the 

original plan to upgrade to new version. 

That I can say after this work and this case study is that the number of users that is 

simultaneous using the system is not that big. This implies that the best system 

should be a simple one, maybe with a 2-tier architecture or another architecture that 

have the client close to the data source and without any unnecessarily middle layer.  

But, on the other hand it would be much easier to upgrade to the newer version than 

start over from the beginning with another system. When upgrading you already 

have the logic and the principles for the process flows. You do not need to develop 

everything from the beginning even if you must re-write all the code it is easier and 

faster than start over.  

Another thing is that Microsoft’s systems is a bit easier to customize and the 

implementation today at Scania has a couple of big customization to suit the process 

flow that the users have. If those customizations are not following to the new system 

the users will not be satisfied. Even if it is harder and stricter how to customize in the 

new version of Microsoft Dynamics AX it is easier than the other systems that give 

less opportunities for customizations.   
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Also, the fact that Microsoft will focus their work on the new version means of course 

that they will stop supporting the old version in a short while which is a heavy 

argument for doing the upgrade and not stay to long on the current one. This is  

important if the system gets any bugs or something that Microsoft should fix they 

only do that for system that they still support.  

To summarize the case study, the easiest and best way of going forward is probably 

to stick with the current system and upgrade that one. Mostly because lots of work 

for customize the system is already done which means that analysis and 

investigations already are done and does is not needed to be redone. If the choice is 

to stay with Microsoft’s system then there is almost required to be upgraded because 

of the supporting. My recommendation is therefore to go with the strategy that is 

already ongoing, upgrade to the new version of the same system and deploy the 

system to the cloud to easily be able to add more space and network traffic when the 

system is growing. 

 What to chose 

It is difficult to choose the right system for a company, all systems have their own 

way of thinking and is better on different parts. The first thing a company needs to 

figure out before choosing a system is how it will be used and what type of 

requirements that is most important. Is it important that it performs well even if it 

have a big amount of simultaneous users? Is it more important that it can show data 

fast and with no delay? It might be important to be able to customize the system 

more or to be able to add and remove parts of the system easily. 

If a lot of users is the only requirement the company has almost all system is available 

and supporting that. The question is what more the company require. Next step to 

figure out is if the system will handle heavy calculations or if it more and less is to 

extract data from the database. If it needs to do big calculations it might be a good 

idea with a middle layer that can handle all that and unload the users machines that 

load. This will let the users to work on other stuff meanwhile the system processing 

heavy calculations or run batch jobs. 

Instead, if it more important to have a fast system that not will handle heavy 

calculations a simpler and more straight forward system is to prefer. In this case a 

system with a 2-tier model or the subscriber/publisher would suit better because of 
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less messages in the system. 2-tier systems will probably have less messages in the 

system than the subscriber/publisher, which would be good for a company that 

might not have reliable and good network connection all the time. The company 

might have users in developing countries where good internet connection isn’t that 

common.  

Furthermore, the problem is how to choose which of the systems that is based on the 

same architecture. If the company decides to go with a 3-tier model, then they have 

to decide how much they need to customize the system to fit the business or if it is 

possible to go with a more standard system and instead maybe change the way of 

working. Often a more standard system is easier to maintain and cheaper to run. If 

this is the case the company could go with a SaaS system, in this report both SAP and 

Oracle provide a SaaS system. To choose from these two is very hard, they don’t differ 

that much. Oracle is based on their well-proven database technique and have an old 

and well-proven financial module. SAP on the other hand have a new database 

technique that probably will be faster and SAP is the biggest ERP vendor on the 

market and have been so for a long time, this will give them a long time of experience 

and knowledge that they have built their new ERP system on.  

One more thing is all the other smaller systems that is on the market, in this thesis 

only the bigger once was explained but there is a bunch of other systems on the 

market. Many of them are focusing on smaller companies that not need that much 

complexity and power. These systems are clearly needed to be investigated for 

smaller companies because they are cheaper and easier to maintain if it not requires 

a complex system. 

 Discussion 

From this comparison it easy to see that all vendors have their own way to create a 

system. Some of them focusing on a flexible system that is easy to add and remove 

parts from.  Some software focusing on improving the user performance and to make 

the system work faster and smoother.  

Oracle has their main focus on making the system easy to customize by divide the 

system into smaller modules, this makes it easier for the customer to add, remove or 
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change modules in the system. It bases all the modules on a standard base technique 

which makes it easier to develop modules that is easy to fit in the system.  

Microsoft on the other hand have really worked for make their system faster. The 

previous version of their system was often slow and could make the user experience 

bad. Dynamics AX is a system that focus on make it easy for a developer to make own 

customizations. The use of overlayering and extensions makes it simpler for the 

developer to store their own code and always have the possibility to go back to the 

core code. 

NetSuite is the only vendor in this thesis using a 2-tier model which makes the 

system easier to integrate with other system, because the application talks directly to 

the database  

Almost all vendors have started to take more responsibility for the customer ’s system 

by maintain the system themselves. This is good for companies that might not have 

enough money or expertise for an own IT team that maintain a business system and 

instead it can outsource this. For companies that want to maintain their own system 

it is hard to do this with these SaaS systems because you are not allowed to customize 

as much as you can in an on-premise system. In these cases, it might be worth to 

consider an on-premise implementation. Another solution that might is interesting 

is a private cloud or a hybrid version which means that it either stores some or all 

data on the company’s own facilities.  

So, the hard question is which to choose? It depends much on what the company 

needs. Do they need a system with big opportunities for customizations or is a system 

that is fast and smooth more important? 

If the company wants a smooth and fast system is Microsoft or SAP to recommend, 

because they both have that as a focus when developed the systems. SAP might be 

the best choose because it has a well-proved database structure which needs less 

messages between the client and the database because it is based on the in-memory 

technique. This will make the system faster. If the company instead wants to be able 

to have one system in the headquarter and another in some subsidiaries it would fit 

good to use NetSuite for the subsidiaries. This can be good if the subsidiaries are in 

different industries and have different lines of business. 
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7  Conclusion and Future work 

This thesis considers different cloud ERP systems and highlights the difference 

between different vendors. It considers SAP, Oracle, Microsoft, Infor and NetSuite, 

which is some of the biggest vendors on the market. This thesis gives an overview of 

what cloud ERP is and what the difference with traditional on-premise system is and 

what a company could benefit from upgrade or install a cloud ERP system.  

In this thesis it is concluded that there is a couple of things that is more important to 

think of and to analyze if and when a company wants to implement a cloud ERP 

system. The main question to answer is how many users should use the system at the 

same time? How much the system needs to be customized to suit the business? How 

much heavy calculations are required to be performed? 

Other things that is important to keep in mind is that to always keep the system to 

best practice and with as few customizations as possible. This is to facilitate for later 

updates. Customizations can easily be a problem when upgrading because the 

vendors cannot adapt the system to each customer’s own implementations and then 

the updated version might not work for the customizations the company already has 

done.   

In the future this work has a big potential to be extended, more case studies are one 

example. Either do case studies with other systems and compare the problems that 

occurs. It could also be interesting to implement a new deployment of a system. To 

go from an on-premise to a cloud-based and compare difficulties and problems that 

occur during the upgrade.  

Another interesting work in the future would also be to extend the simulation that is 

performed in this thesis with more architectures. It could also be good to implement 

a real cloud ERP system and perform performance tests to see if new or other result 

comes up. In this case it would be possible to make even more realistic results.
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