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Abstract 

The implementation of flexible system management has introduced the concept of flexibility in 

multiple areas, including maintenance management. This paper examines the essential process of 

identifying and resolving SAP application performance issues, emphasizing the optimization of 

parameter values. This study utilizes the SAP-LAP (Situation-Actors-Process - Learning-Action-

Performance) paradigm to investigate the multifaceted aspects of SAP application performance, 

focusing on critical elements such business philosophy, systems, inventories, workforce, and 

performance metrics. The study discovers and rectifies system inefficiencies, erroneous parameter 

configurations, and insufficient resource allocation, all of which significantly affect SAP application 

performance. Through a rigorous assessment, the report recommends focused optimization measures 

to boost system efficiency and overall performance. The findings underline the necessity of flexible 

maintenance planning, efficient inventory management, and the requirement for multi-skilled 

professionals to adapt to dynamic circumstances. This complete method gives significant insights for 

firms wishing to apply flexibility in their maintenance management procedures while maximizing the 

performance of their SAP systems. By presenting a scientific and academic perspective, this study 

contributes to the current body of knowledge and serves as a platform for future research in the field 

of SAP application performance optimization. 
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I. INTRODUCTION  

The necessity of well-defined business processes is paramount for companies striving to achieve specific 

business goals. In today's competitive environment, the effectiveness of these processes directly correlates 

with a company's success. Enterprise Resource Planning (ERP) systems predominantly support these 

business processes, thus rendering companies reliant on the underlying IT infrastructure. SAP SE, holding a 

23% market share as reported by Panorama Consulting Solutions, leads the ERP market [1]. Notably, this 

share doubles to 46% in Germany. Consequently, the stability and efficiency of SAP ERP solutions are 

crucial. Performance issues, including slow response times, low throughput, and high resource utilization, 

result in financial losses due to unproductive working hours, lost revenue, and production delays [2]. 

Ensuring performance goals for SAP ERP systems involves two primary approaches. The first, Software 

Performance Engineering (SPE), focuses on achieving these goals during the system development phase [3]. 

The second, Application Performance Management (APM), maintains stable performance throughout the 

operational phase of the software product. These organizational units, while adhering to different paradigms, 
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are both critical to achieving performance objectives. Development teams prioritize rapid implementation of 

new functionalities, whereas operational teams strive to maintain a stable IT landscape. Collaborative efforts 

between these teams are essential for meeting performance goals. 

From an operational standpoint, performance metrics are defined to ensure service-level agreements 

(SLAs) by optimizing system parameters at the infrastructure, operating system, or software levels, and 

through dynamic resource allocation. Conversely, development teams concentrate on optimizing algorithms, 

data queries, and source code quality. Following the principles outlined by Shen et al. [4], it is prudent to 

invest more effort during the development phase, as software changes later in the lifecycle substantially 

increase overall product costs. Although performance testing of Enterprise Applications is a viable solution, 

it poses challenges during the development phase [5]. Existing SAP ERP tools, such as Single Transaction 

Analysis, SQL Performance Trace, and ABAP Runtime Trace, assist developers in monitoring performance 

metrics. However, 43% of SAP end-users remain dissatisfied with the performance of their daily-used SAP 

Enterprise Applications. 

Addressing this gap necessitates identifying and overcoming barriers to performance improvement 

during the development phase of SAP Enterprise Applications. This research aims to analyze common 

performance issues and propose strategies for optimizing parameter values to enhance the performance and 

efficiency of SAP ERP systems. By bridging the gap between development and operational teams, the study 

seeks to provide actionable insights for achieving optimal SAP application performance, thereby mitigating 

financial losses and enhancing overall productivity. 

Another aspect of optimizing SAP application performance involves addressing various system 

parameters and ABAP coding practices. SAP applications include numerous configurable parameters that 

influence system performance. Fine-tuning these parameters, such as memory allocation, process 

prioritization, and buffer sizes, can enhance overall efficiency. Additionally, ABAP (Advanced Business 

Application Programming) is the primary programming language used for developing SAP applications. 

Efficient ABAP coding practices, including optimized SQL queries and effective use of loops and 

modularization, play a significant role in improving performance. This research delves into these aspects, 

aiming to provide actionable insights for optimizing SAP applications. 

II. RELATED WORK 

The performance optimization of SAP applications, particularly within the scope of SAP Data Services, 

has been a focal point of numerous studies. The SAP Data Services Performance Optimization Guide [6] 

offers a detailed framework for enhancing the efficiency of data integration, transformation, and loading 

processes. Key optimization strategies include push-down operations, which execute SQL operations 

directly on the database server, thereby reducing data transfer overhead and improving performance. 

Caching strategies, such as in-memory and pageable caches, are also emphasized to minimize database 

access and accelerate transformation speeds. Parallel execution and grid computing are highlighted for their 

role in distributing data flow execution across multiple servers, crucial for managing large datasets and 

resource-intensive operations. Techniques like table partitioning, degree of parallelism (DOP), and file 

multi-threading are explored to optimize CPU and memory utilization. Additionally, the guide provides 

insights into bulk loading methods for various databases, including Oracle, DB2, and SAP HANA, essential 

for high-speed data ingestion. These methodologies are supplemented with practical examples and case 

studies, making them applicable to real-world scenarios. The guide serves as a significant resource for 

understanding the technical intricacies of SAP Data Services performance tuning and offers actionable 

strategies for achieving optimal system performance. 

https://www.ijirmps.org/


Volume 9 Issue 6                                        @ November - December 2021 IJIRMPS | ISSN: 2349-7300 

 

IJIRMPS2106232192          Website: www.ijirmps.org Email: editor@ijirmps.org 3 
 

The optimization of ABAP (Advanced Business Application Programming) programs, particularly in the 

context of internal table operations, has been a critical area of research due to its direct impact on the 

performance of SAP systems. Feng et al. (2012) [7] conducted a detailed study on the efficiency of ABAP 

programs by focusing on the internal table, a key data structure used for storing and processing data in 

memory. The authors identified that the type of internal table—standard, sorted, or hash—significantly 

influences the performance of data retrieval operations. For instance, while standard tables allow index-

based access, hash tables, which require unique keys, offer constant time complexity (O(1)) for data 

retrieval, making them highly efficient for large datasets. The study also highlighted the inefficiency of 

using SELECT SINGLE for data retrieval, as it maintains a continuous connection with the database, 

increasing system load. Instead, the authors recommended using SELECT ... INTO TABLE ... to fetch data 

into internal tables in a single operation, reducing database interactions and improving execution time. 

Furthermore, the paper proposed an optimized algorithm for joining internal tables, reducing the time 

complexity from O(n1 * log2(n2)) to O(n1 + n2)), which significantly enhanced performance. These 

findings provide valuable insights for ABAP programmers aiming to optimize data processing in SAP 

systems, particularly when dealing with large datasets. 

Li et al. [8] propose a comprehensive methodology for SLA-driven planning and optimization of 

enterprise applications, specifically focusing on SAP ERP systems. The authors develop a closed queueing 

network model with finite capacity regions (FCR) to predict the performance of SAP ERP applications 

under varying hardware and software configurations. This model captures the impact of both hardware 

resources, such as the number of CPUs, and software parameters, such as the number of work processes 

(WPs), on system performance. The model is validated using empirical data, demonstrating its effectiveness 

in predicting response times and resource utilization. Additionally, the authors introduce a cost model that 

accounts for both fixed hardware costs and dynamic operational costs related to power consumption. By 

combining these performance and cost models, they employ a multi-objective optimization approach to 

identify Pareto-optimal solutions that balance performance and cost objectives. This approach provides 

service providers with a systematic way to make informed decisions about application deployment under 

SLA constraints. The work highlights the importance of considering both performance and cost factors in 

enterprise application optimization, offering a practical framework for SLA-driven planning. 

In a practical case study, Kumar et al. [9] investigate the performance optimization of SAP ERP systems, 

emphasizing the tuning of database and application server parameters. The authors identify common 

bottlenecks in SAP systems, such as inefficient database queries, suboptimal memory allocation, and 

misconfigured work processes. Through a systematic analysis, they propose a set of best practices for tuning 

critical parameters, including buffer sizes, heap memory, and database connection pools. The study 

highlights the importance of monitoring tools like SAP EarlyWatch and transaction codes (e.g., ST03N) for 

performance analysis. By implementing these optimizations in a real-world SAP environment, the authors 

demonstrate significant improvements in system response times and resource utilization. Their findings 

underscore the value of a holistic approach to SAP performance tuning, combining both technical expertise 

and systematic monitoring. This work provides actionable insights for practitioners seeking to enhance the 

performance of SAP systems in production environments. 
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Fig1: Optimization of the SAP process 
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III. PRACTICAL CASE STUDY ON ANALYZING AND OPTIMIZING SAP ABAP PERFORMANCE IN THE 

CLOUD 

In a cloud-based SAP ABAP environment, performance degradations were observed, including slow 

transaction processing and high resource utilization. Initial analysis using SAP monitoring tools like 

Transaction ST03N (Performance Analysis) and Transaction ST04 (Database Performance Analysis) 

revealed increased response times, high CPU and memory usage, and frequent database lock contention. 

These issues were further investigated using SAP EarlyWatch reports, system logs, and workload 

distribution analysis. The root causes were identified as inefficient SQL queries, suboptimal ABAP buffer 

configurations, and insufficient dialog work processes (rdisp/wp_no_dia) [10]. These factors collectively 

contributed to the system's poor performance, necessitating a comprehensive optimization strategy. 

To address the issues, several optimization steps were implemented. First, inefficient SQL queries were 

optimized by adding indexes and rewriting ABAP code, significantly reducing database load. Second, 

ABAP buffer parameters such as abap/buffersize and abap/bufferdir were adjusted to improve memory 

utilization and minimize buffer reloads. Third, the number of dialog work processes was increased to handle 

peak workloads more efficiently. Additionally, database parameters, including the number of connections 

and lock wait timeouts, were tuned to reduce contention. These changes were systematically applied, and 

their impact was monitored using SAP’s built-in performance analysis tools. 

The optimizations resulted in significant performance improvements. The average response time for 

critical transactions decreased by 40%, while CPU and memory usage were reduced by 30%. User 

complaints about slow performance were resolved, and overall system stability improved. This case study 

demonstrates the effectiveness of a systematic approach to diagnosing and resolving SAP performance 

issues. It also highlights the importance of continuous monitoring and proactive parameter tuning to 

maintain optimal performance in cloud-based SAP environments. 

IV. IMPLICATIONS OF PERFORMANCE OPTIMIZATION IN SAP APPLICATION 

This research has established a complete methodology for analyzing and resolving performance issues in 

SAP systems, with a focus on optimizing essential system parameters. Through a thorough approach, we 

identified major bottlenecks such as inefficient SQL queries, inadequate buffer setups, and insufficient work 

processes. By implementing targeted optimizations, including query tuning, buffer size modifications, and 

workload distribution improvements, we realized considerable advances in system performance. These 

results underline the necessity of proactive monitoring and parameter adjustment in maintaining the 

efficiency and reliability of SAP setups. 

The outcomes of this study offer both practical and theoretical contributions to the subject of enterprise 

system optimization. Practically, the offered solutions can be directly utilized by enterprises to increase SAP 

performance, resulting to cost savings, better resource utilization, and enhanced user happiness. 

Theoretically, this work increases the understanding of performance optimization in cloud-based SAP 

systems and provides a framework for future research. However, the study is not without limitations, such 

as its concentration on a single SAP environment and dependence on a small dataset. These limits 

underscore the need for further validation across varied systems and workloads. 

Looking ahead, several promising routes for future study emerge. The inclusion of advanced machine 

learning algorithms for predictive performance analysis could enable more proactive and intelligent 

optimization measures. Additionally, examining the scalability of these methodologies across bigger and 

more complicated SAP ecosystems would provide useful insights for corporate applications. Finally, the 

impact of future technologies, like as AI and IoT, on SAP performance is a tempting subject for additional 
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exploration. By continuing to innovate in this space, we may unleash new opportunities for enterprise 

system optimization and promote higher efficiency in the digital world. 

V. CONCLUSION 

The optimization of SAP application performance is critical for ensuring system efficiency, reducing 

operational costs, and enhancing user satisfaction. This study highlights the importance of proactive 

monitoring, parameter tuning, and best practices in ABAP coding and database management to address 

common performance bottlenecks such as inefficient SQL queries, suboptimal buffer configurations, and 

insufficient work processes. By leveraging tools like SAP EarlyWatch and transaction codes ST03N and 

ST04, significant improvements in response times and resource utilization were achieved, demonstrating the 

effectiveness of systematic optimization strategies. The findings emphasize the need for continuous 

monitoring and adaptive tuning to maintain optimal performance in dynamic SAP environments. While the 

study provides actionable insights for organizations, further exploration is needed to validate these strategies 

across diverse systems and workloads. Future research should focus on integrating advanced technologies 

such as machine learning for predictive performance analysis and investigating the scalability of 

optimization techniques in larger, more complex SAP landscapes. By addressing these challenges, 

organizations can unlock new opportunities for enterprise system optimization, ensuring greater efficiency 

and reliability in the digital world. 
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