
Copyright: © the author(s), publisher and licensee Technoscience Academy. This is an open-access article distributed 

under the terms of the Creative Commons Attribution Non-Commercial License, which permits unrestricted non-

commercial use, distribution, and reproduction in any medium, provided the original work is properly cited 

International Journal of Scientific Research in Computer Science,  

Engineering and Information Technology 

ISSN : 2456-3307 (www.ijsrcseit.com) 

https://doi.org/10.32628/CSEIT206480 

 

 
579 

Innovations in SAP Landscape Optimization Using Cloud-Based 

Architectures 
Sachin Bhatt 

Independent Researcher, USA 

 
 

 

Article Info 

Volume  6, Issue 2 

Page Number : 579-590 

 

Publication Issue : 

March-April-2020  

 

 

 

 

Article History 

Accepted : 01 March 2020 

Published : 20 March 2020 

ABSTRACT 

As this research paper will demonstrate, integrating cloud related architectures 

in to SAP landscapes has revolutionized the approach to optimization. The old 

approaches to SAP landscape optimization are compared with the new 

approaches which are based upon cloud solutions such as scalability, cost 

effectiveness and flexibility. Some of the important new concepts like 

virtualization, containerization and serverless architecture are discussed with 

regards to the performance characteristics and operational improvements. It 

also identifies the various issues of implementation strategies and integration 

and gives recommendations regarding organisations sustainability of the 

transition. Projections that would allow users to have a glimpse of the 

developments in the features and features of cloud-based SAP environments 

are considered to present users with directions in the development of trends 

and technologies. Thus, the paper has concluded that implementing cloud-

based strategies prepares organizations to take advantage of the enhanced 

technologies to foster higher standards of their SAP systems. 

Keywords : Cloud-Based Architectures, SAP Optimization, Scalability, 

Flexibility, Virtualization, Containerization, Serverless Computing, Data 

Migration, Security, Performance Improvements. 

 

I. INTRODUCTION 

 

 

1.1 Background of SAP Landscape Optimization 

SAP Landscape optimization is primarily about 

improving the performance of SAP systems in 

particular the overall design of the SAP solutions and 

business processes. Historically, the SAP landscapes 

have been big, on-premise solutions that were costly 

and demanded a lot of effort in management. 

The very emergence of the cloud-based architectures 

gives new opportunities to improve these landscapes. 

This paper finds that cloud technologies offer 

organizations the benefits of scalability, flexibility, 

and cost-effectiveness. SAP environments can make 

use of cloud solutions that support more flexible 

resource management and integration, and improve 

how organizational SAP environments operate. This 

shift thus underlines the need to be familiar and 

devise comprehend strategies on how the SAP 

landscape optimization can be achieved. 
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1.2 Evolution and Importance of Cloud-Based 

Architectures 

Technological advancements have presented 

organizations with cloud-based architectures as new 

generation models of IT infrastructures that are more 

scalable, flexible, and cheaper. At first, stand-alone 

systems were chosen due to several reasons such as 

cost and availability of resources, but latter this shift 

toward the cloud technology has arisen. Cloud based 

topologies use resources on demand hence no need 

for complicated hardware infrastructure which will 

be time consuming and costly to maintain.  

They enable quick deployment and expansion, which 

increases business flexibility. It becomes clear that for 

this reason cloud solutions must be integrated into 

the SAP landscape of the organization, as more and 

more companies implement these technologies 

(Scheuringer, 2018). It also enhances operational 

efficiency, meanwhile also introduces innovations in 

today’s information-based economy. 

 
Figure 1 The SAP S/4HANA Cloud Three-System 

Landscape (The SAP PRESS Blog, 2019) 

 

1.3 Objectives of the Study 

• Assess how cloud-based architectures impacts 

SAP landscape optimisation. 

• Emphasise on the most important innovations in 

the cloud that can improve the SAP systems. 

• Who will be the winner by bringing in cloud 

solutions into existing SAP landscapes, and what 

costs, scales and flexibility characteristics must 

be evaluated? 

• SAP Cloud: Research on how to approach and 

where and how best to implement cloud 

solutions. 

• Discuss the upgrades in performance and 

operations, which the cloud-based SAP 

optimisation offers. 

• Provide guidance to organizations intending to 

enhance their SAP landscapes efficiency using 

cloud solutions. 

1.4 Scope and Significance 

Thus, this research aims at identifying how cloud-

based architectures have been incorporated into SAP 

landscape optimization; improvement and real-world 

application. The issue area encompasses assessing the 

contemporary innovations as well as their 

implementation plans and effects on performance, 

cost, and sustainability.  

To that end, this research contributes to the literature 

by identifying several best practices that can help 

organizations undergo a transformation of their SAP 

landscape in a cloud environment. As a result, 

implementing such technological innovations in 

business operations aid in boosting the efficacy, cost 

reduction and development of innovative products 

and services to meet the market needs (Ciirah, 2018). 

Therefore, this research offers benefits for the 

development of theoretical understanding and 

practical recommendations on how to manage SAP 

landscapes for today’s digital businesses. 

 

II. INNOVATIONS IN SAP LANDSCAPE 

OPTIMIZATION 

 

2.1. Overview of Traditional SAP Landscape 

Optimization 

In the past, SAP landscape optimization has covered 

the canonization of on-premise SAP systems and 

them refine such parameters as performance, 

reliability, and efficiency. It mainly entails the 

enhancement of hardware components, the general 

configurations of software as well as the policy 

benchmarks of the system (Van der Borg et al., 2017). 
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These comprises of load balancing, a process of fine 

tuning the database as well as system monitoring. 

Traditional optimization is also known to greatly 

invest in physical infrastructure and the maintenance 

of the same, and it continually needs the intervention 

of people in updating and upgrading it. 

Table 1 Comparison of Traditional vs. Cloud-Based 

SAP Landscape Optimization 

Feature  Traditional SAP 

Optimization 

Cloud-Based 

SAP 

Optimization 

Infrastructure Physical 

Hardware 

Virtualized 

Resources 

Scalability Limited by 

Hardware 

On-Demand 

Scaling 

Cost Structure High Capital 

Expenditure 

Pay-As-You-Go 

Pricing 

Maintenance Frequent 

Manual 

Upgrades 

Automated 

Updates 

Flexibility Fixed 

Configuration 

Dynamic 

Adjustments 

Performance 

Monitoring 

Manual 

Monitoring 

Real-Time 

Analytics 

 

The management of such landscapes is relatively 

complex, making scalability and flexibility issues 

some of the significant factors that hampers an 

organization’s ability to respond to emerging business 

requirements in the market. That’s why the 

traditional approach does not fully solve the modern 

problems of flexibility and cost-effectiveness, 

creating the need for a more adaptive and elastic 

approach such as the cloud architecture. 

2.2. Introduction of Cloud-Based Architectures 

Cloud architectures can therefore be defined as a new 

generation of IT architectures that can serve as an 

effective substitute to traditional physical 

architectures. Outsourcing services over the web 

makes it possible to use services from cloud 

computing, without the need of having so much 

physical equipment and this will consequently cut 

expenses on maintenance. 

Cloud architectures give resource provisioning on 

demand and elastically with the increment and 

decrement in the work load, which in fact improves 

the operational effectiveness and flexibility. It 

accommodates different deployment models such as 

public, private and hybrid cloud while varying in 

different levels of control and security (Yang et al., 

2017). The advanced usage of cloud-based solutions 

in SAP environments helps organizations to operate 

efficiently and accomplish organizational objectives 

effectively and react to the shifts in the economic 

environment faster. This shift helps favouring 

knowledge cooperation and share as well as data 

availability and incorporation across a variety of 

systems thus enabling innovation and competitive 

advantage in the digital economy. 

2.3. Key Innovations and Technologies 

Some of the significant innovations that have taken 

place in cloud-based SAP landscape optimization 

include several revolutionary technologies that 

promote flexibility and capacity. Virtualization 

enables different virtual copies to execute on an 

actual host, which makes an effective use of the 

distinctive resources. 

 

Table 2 Key Innovations in Cloud-Based SAP 

Technologies 

Technology Descriptio

n 

Benefits Adoptio

n Level 

Virtualization Multiple 

virtual 

machines 

on a single 

server 

Efficient 

Resource 

Utilization 

High 

Containerizati

on 

Consistent 

deployme

nt with 

Docker 

and 

Streamline

d 

Applicatio

n 

Deployme

Medium 
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Kubernete

s 

nt 

Serverless 

Computing 

Execution 

of code 

without 

managing 

servers 

Simplified 

Operations 

Growing 

AI and 

Machine 

Learning 

Advanced 

analytics 

and 

predictive 

capabilitie

s 

Enhanced 

Decision-

Making 

High 

Edge 

Computing 

Data 

processing 

closer to 

data 

source 

Reduced 

Latency 

Emergin

g 

Containerization with help of tools like Docker and 

Kubernetes helps to deploy application consistently 

across environments which makes it easier to scale. 

Serverless computing conceals server management 

from the developers and thus gives them more time 

to work on the code, which can notably decrease 

operational costs. 

 
Figure 2 SAP landscape architecture in Azure (Global 

Intelligence and Insight Platform, 2020) 

Automated tools of provisioning and orchestration 

even SAP systems deployment and utilization 

increases agility and minimizes the involvement of 

hands-on approach. SAP landscapes provide 

interaction of advanced analytics and AI to deliver 

insight and prediction aid for decision making (Amini 

et al., 2020). All together these technologies 

contribute toward enhanced performance, reduced 

cost and flexibility and prepare organization to adapt 

to the ever-changing business requirements and 

realize maximum value from the SAPscape. 

2.4. Benefits of Cloud-Based Solutions 

There is a list of benefits SAP professionals can attain 

with the help of cloud-based solutions for the 

optimization of the SAP landscape: Scalability also 

enables organisations to scale up in a simple manner 

and within acceptable measures so as not to over 

provision. The reasons include the shift from capital 

intensive investments in the physical hardware and 

the usage of pay-per-use methods of pricing. In the 

case of Amalgamated Bank of Botswana, it presents 

the ability to quickly and easily implement and 

modify newer technologies for business. Cooperation 

enhancements and better information sharing enable 

great compatibility within different systems as well as 

places. SAP systems get protection against security 

risks by using the updated data of cloud providers and 

get more substantial and responsive cloud systems. 

 

III. IMPLEMENTATION AND INTEGRATION 

 

3.1. Strategies for Implementing Cloud-Based 

Architectures 

It is important to highlight that realisation of cloud-

based architectures within SAP landscapes is not an 

easy process. The first stage is the assessment and 

planning stage; this stage entails an assessment of the 

current infrastructure and definition of goals 

concerning the adoption of cloud services. The type 

of Cloud Model to select should be made depending 

on whether the organization requires, a public Cloud, 

Private Cloud or Hybrid Cloud as it determines the 
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level of control, security and scalability of the cloud 

model of the organization’s choice (Shalaby, 2017). 

Migration strategy includes choosing an accurate 

migration technique for an application that can be 

rehosting which is a Lift & Shift technique, 

replatforming an application to move it to a cloud-

native setting or even refactoring an application to 

make use of cloud-native advantages.  

Integration Planning involves the ways of 

establishing data links between cloud and on-premise 

environment, that may sometimes require the 

utilization of middleware or API. Data control and 

protection procedures need to be properly 

implemented for data custody and for maintaining 

compliance specifically in cloud system. 

Implementation Support consists of Training and 

Change Management because staff must be ready 

with the right tools and information on how to 

manage the new cloud systems. Continuous 

Monitoring and Optimization assist in keeping up the 

implemented continuously optimized and cost-

effective. 

 

Table 3 Implementation Strategies for Cloud-Based 

Architectures 

Strategy Descriptio

n 

Key 

Considerati

ons 

Implementa

tion Status 

Assessme

nt and 

Planning 

Evaluate 

current 

infrastruct

ure and 

define 

cloud goals 

Comprehen

sive 

Infrastructu

re Review 

Ongoing 

Migration 

Approach 

Choose 

between 

rehosting, 

replatformi

ng, or 

refactoring 

Impact on 

Existing 

Systems 

In Progress 

Integratio

n 

Planning 

Ensure 

seamless 

connectivit

y between 

cloud and 

legacy 

systems 

Middleware 

and API 

Managemen

t 

Planned 

Data 

Managem

ent 

Implement 

data 

integrity 

and 

complianc

e measures 

Data 

Security 

and 

Compliance 

Active 

Training 

and 

Support 

Equip staff 

with 

necessary 

skills and 

knowledge 

Change 

Managemen

t 

Ongoing 

 

3.2. Integration with Existing SAP Landscapes 

Certain aspects must be considered whenever cloud-

based architectures are implemented with existing 

SAP landscapes. Many Hybrid Cloud Models then 

offer a smooth transition to move resources into or 

out of cloud environments, making it possible for 

organisations to use both on-site and off-site 

resources (Halmela, 2017). This brings about the need 

to have middleware solutions or API management 

solutions to interface between cloud and legacy 

systems. 

Data synchronization is important to maintain the 

integrity of data from one platform to another and in 

most cases accomplished by using real time data or 

batch integration tools. Although there may be many 

different systems in use within an organization, 

Custom Connectors and Integration Platforms 

provide an effective way of facilitating data transfer 

and maintaining business as usual.  

Security and compliance work flows need to be 

inserted to make sure security and compliance of data 

within the integration and to follow regulations. For 

http://www.ijsrcseit.com/


Volume 6, Issue 2, March-April-2020 | http://ijsrcseit.com  

 

Sachin Bhatt Int J Sci Res CSE & IT, March-April-2020; 6 (2) : 579-590 

 584 

any disruptions that may arise with the Change 

Management strategies, it is important to make 

specific considerations that will make the transition 

easy for the users. In this case, monitoring and 

performance tuning are crucial in ensuring that the 

systems are running optimally and where the 

integration problems are identified then solved. This 

means that there is always a proper coordination of 

cloud solutions in a way that they complement rather 

than interfere with the other SAP operations. 

3.3. Challenges and Solutions 

The following is the challenges that come with 

implementing cloud-based architectures within 

existing SAP landscapes. Data Migration may not be 

straightforward since data may be affected and the 

planning process involves quite a few steps to 

safeguard data. Thus, Integration Challenges with 

cloud services and respective legacy systems can be 

registered, requiring, thus, certain custom integration 

or middleware solutions. 

Other factors include the issue of security since 

moving some valuable data to cloud poses a lot of 

risks and hence need for encryption and or 

compliance measures. Performance Impact is usually 

observing when cloud resources are not properly 

setup resulting to delay or slowness. Due to the 

elasticity of pricing of cloud services, Cost 

Management may be difficult to achieve since 

expenses need to be controlled and regulated. 

Some of the solutions include using migration tools 

and methods in data validation, the API management 

to solve compatibility issues, comprehensive security 

measures, resource provision and optimization, cost 

management mechanisms to enable an efficient 

tracking of costs. Such issues can be countered and 

transition managed with proper planning at the 

beginning of a project and constant tracking as it goes 

along. 

 

 

 

 

IV. IMPACT ANALYSIS 

 

4.1. Performance Improvements 

There are various benefits when it comes to adopting 

the cloud-based architectures in the SAP landscapes 

including the enhancements of performance. 

Scalability enables a system to add or create more 

resource to it to cope with demand during the busy 

times without over doing so (Guo et al., 2019). Load 

Balancing ensures that loads are properly distributed 

over the systems to avoid overloading some systems 

while some others are idle hence increasing system 

response time. 

 

Table 4 Performance Metrics Comparison Between 

Traditional and Cloud-Based SAP Landscapes 

Metric Traditional 

SAP 

Landscapes 

Cloud-Based 

SAP 

Landscapes 

Average Response 

Time (ms) 

200 50 

System Uptime 

(%) 

95 99.9 

Scalability Factor Limited to 

physical 

hardware 

Elastic, on-

demand scaling 

Data Processing 

Speed (GB/s) 

10 100 

Maintenance 

Downtime 

(hrs/year) 

120 10 

 

High Availability and Disaster Recovery are two of 

the many features in cloud environments that work 

towards reducing the time that an organization’s 

operation is not, due to a failure. Automated 

scalability and serverless computing make use of the 

best technologies offered by cloud providers thus 

optimally aligning resources with use and frequency. 

Data Processing Speed of cloud-based infrastructure 

is an advantage of cloud base solution since it can 
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process mass data with the help of high internet 

connectivity and storage media connected to cloud.  

The Performance Monitoring Tools developed by 

cloud services have features of real-time and auto-

tuning to ensure a better performance of the systems. 

These improvements result in better availability of 

SAP systems, better utilization of availability and end 

user satisfaction. 

4.2. Cost Implications 

Implementing cloud-based architectures in SAP 

landscapes have implications on the costs and vice 

versa. One of them still is Capital Expenditure 

Reduction because organizations do not have to 

invest in physical hardware instead simply purchase 

usage rights to cloud services. This model reduces 

initial costs and give costs according to the used 

amount. 

 

Table 5 Cost Implications of Cloud-Based vs. 

Traditional SAP Systems 

Cost 

Category 

Traditional 

SAP 

Systems 

Cloud-

Based SAP 

Systems 

Difference 

Initial 

Capital 

Expenditure 

High Low - High 

Operational 

Costs 

High Variable 

(Pay-As-

You-Go) 

- Variable 

Maintenance 

Costs 

High Low - Low 

Scalability 

Costs 

High Low - Low 

Upgrades 

and Updates 

Frequent, 

Manual 

Automatic - Frequent 

 

Cost savings involved organizational costs that are 

incurred in maintaining infrastructures hence can be 

categorized as operational cost savings. Nonetheless, 

Variable Costs can differ depending on number of 

resources used and this might generate additional 

costs if not controlled properly (Arena et al., 2020). 

Some of the tools that cloud providers use to control 

and monitor expenses are the Cost Management 

Tools that avoids incidents of spending beyond the 

set budget. 

 
Figure 3 SLO Divestiture & System (EPI-USE Labs, 

2020) 

Initial Migration Cost may also be alluring, which 

may entail charges on data transportation and 

systems interconnectivity. However, the total cost 

has been seen to be lower than the general cost of 

developing and implementing total infrastructure, 

due to the advantages of scalability and flexibility, in 

the long run, it is financially effective, hence the 

adoption of cloud technologies. 

4.3. Scalability and Flexibility 

SAP landscapes can therefore benefit from cloud-

based architectures because they provide exceptional 

scalability and flexibility. Scalability is the ability of 

an organization to fluidity alter the resource it 

employs depending on current needs for instance 

using more resource in high demand or reducing the 

use of a particular resource in less demand. This on-

demand resource allocation guarantees that systems 

remain most optimal and cost efficient, starting from 

the on-demand model without the need of a huge 

investment in the physical resources (WG, 2017). 

This is because cloud environments can adopt a 

number of models such as the public, private and 

hybrid clouds; thus, enabling organizations to obtain 

solutions that suits their situations and compliances.  

Consistent with this is the ease of Rapid Deployment 

of new applications and services to capture the 
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market changes and business expansion. It has ease of 

integration with emerging technologies which 

includes; artificial intelligence and others. In a 

nutshell, all these capabilities help organizations to 

be more adaptable, quick, and efficient in meeting 

new demands while operating SAP environments. 

4.4. User Experience and Efficiency 

SAP landscapes receive benefits from cloud-based 

architectures that improves user experience and 

make operations more efficient. Better performance 

is having high-speed, a scalable cloud infrastructure 

more appropriate to reduce latency and to make the 

full system as well as its applications more responsive 

for the user. 

 

Table 6 User Experience Enhancements with Cloud-

Based SAP 

User 

Experience 

Aspect 

Tradition

al SAP 

Systems 

Cloud-

Based 

SAP 

Systems 

Improveme

nt 

System 

Performance 

Moderate High + High 

Accessibility Limited to 

On-

Premises 

Global 

Access 

+ Global 

Customizatio

n 

Limited Extensive + Extensive 

Automation 

of Tasks 

Minimal High + High 

Real-Time 

Updates 

Manual Automati

c 

+ Automatic 

 

Transparency is improved as cloud solutions enable 

the users to access SAP systems irrespective of the 

network and hence enables remote working and 

collaboration on joint projects. User Interface 

Enhancements and customisation features available 

on cloud platforms mean users are provided with 

personalisation and optimised user experience leading 

to efficiency enhancement. The use of mechanization 

in handling tasks that do not require human touch 

and the incorporation of self-service functions 

changes the needs of users from centralized attention 

to self-service (Piccinini, 2019).  

This way, users receive the latest versions from time 

to time hence getting the latest features, and security 

fixes without interference. The above factors 

collectively enhance operational efficiency by 

reducing centrality while at the same time enhancing 

user satisfaction leading to the adoption of cloud 

based SAP solutions as the preferred solutions that 

suit the modern day needs of an enterprise. 

 

V. FUTURE DIRECTIONS 

 

5.1. Emerging Trends and Technologies 

Several trends and technologies define the tendencies 

toward the future optimization of SAP landscape. AI 

and machine learning are implementations of 

technology that are adopted in cloud-based SAP 

systems where their characteristics are used for better 

prediction, process automation and decision making.  

It’s good news that Edge Computing is becoming 

popular for processing data closer to the source, 

minimizing latency, and enhancing real-time data 

processing (Simioni, 2017). Quantum computing 

appears to be the next big breakthrough and has the 

potential of changing the speed of data processing 

and possibly even solve optimization challenges. 

Serverless Architectures are now still more 

progressing where they add another layer of 

flexibility to eliminate server handling to ease the 

application deployment.  

5G connectivity will improve the clouds 

functionality with high data transfer speeds, enabling 

the supports of much more strong and active 

applications. Furthermore, Blockchain Technology is 

coming up for enhanced security, transparency in 

transactions and accurate data storage. These trends 

and technologies are identified to hold great potential 

in shaping the evolution of SAP landscapes by 

coming up with new valuable features of the systems, 
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as well as improving the efficiency and flexibility of 

the system. 

5.2. Predictions for Cloud-Based SAP Landscapes 

Cloud based SAP landscapes have tremendous 

potential and have brighter future in upcoming days. 

Higher Use is expected as more organisations shift 

from traditional premise-based systems to cloud-

based as they look for ways to scale up and reduce 

costs.  

Simplified Integration with emerging technologies 

like Artificial Intelligence and Machine Learning will 

improve the operation of the SAP to advance data 

processing and automation. More customisation is 

expected to occur, where cloud solutions include 

more solutions providing high degrees of 

customization depending on some business 

requirements or users’ preferences (Schreieck et al., 

2019). Better Security Precautions will upgrade in 

response to threats which are expected to come up to 

enhance the aspect of improved and secure 

encryption and compliance mechanisms on data.  

The use of Hybrid and Multi-Cloud Strategies will 

increase due to the desire of organizations to have a 

variety of cloud providers. Sustainability Activities 

will also come into force, as Cloud Providers are very 

sensitive to developing green Technologies along 

with, efforts in cutting down the carbon emissions. 

Such trends will ensure that there is a far more 

responsive, effective and protected SAP environment. 

5.3. Recommendations for Organizations 

• Cloud Evaluation: Based on Initial Analysis of 

Network and Business Conditions for 

Corporation’s Current and Future SAP 

Environments. 

• Choose between the three deployment models of 

clouds depending on need for governance, 

security, and flexibility. 

• Focus on enhanced security measures such as the 

use of SSL encryption, two-factor authentication 

besides the constant security assessments. 

• Utilize artificial intelligence as well as 

implement machine learning and automation to 

develop data analytics and optimise 

organizational processes and productivity. 

• Coupled with this is the usage of cloud cost 

management tools to track and manage costs to 

minimize cost overrun. 

• Assist staff to undergo training and provide them 

all the backing needed in order to better cope 

with the changes as well as enhance the 

performance brought by cloud solutions. 

• Expand the concept of performance and 

maintain it by making necessary changes from 

time to time based on the changes in business 

requirements and technology aspects. 

 

VI. CONCLUSION 

 

SAP has transformed the way it’s integrated by 

having cloud-based architectures into SAP landscapes 

into the way it optimizes its IT infrastructure. Cloud 

solutions have higher value, numerous advantages 

compared with on-premises solutions, such as higher 

scalability, cost and flexibility. 

Again, emerging products including Artificial 

Intelligence, Machine Learning, Serverless 

computing has attributed notable performance and 

operation enhancements. Issues like data migration, 

security and cost control can to some extent be 

daunting; nonetheless the right cloud technologies 

incorporation can greatly enhance the systems 

performance and user satisfaction. 

Current and developing trends as well as future 

technologies will remain the critical drivers of the 

changes in cloud-based SAP systems and solutions 

with new improved features and improved flexibility 

of the systems. Businesses that adopt these cloud 

services and solutions in advance along with 

accepting constant changes would pave their way to 

gain competitive advantage while boosting 

innovation and ensure more effective outcomes of 

business targets in dynamic digital environment. 
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