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ABSTRACT 

 
An evaluation of various tools and activities in the process of the OS/DB migrations in SAP context is the goal of this 

research paper. They assess the major instruments that are SAP Software Update Manager (SUM) together with Oracle 

Goldengate and migration approaches like Standard Migration also, Near-Zero Downtime Migration (NZDM). Each of the tools 

is described in terms of the features it offers, advantages, and disadvantages it has in comparison with the other tools, and the 

real-life applications of the tools are analysed. Examples include best practice examples, which point out and explain both 

opportunities and issues. The paper concludes by reiterating key points, as well as general factors to bear in mind during an 

actual migration such as planning, selecting tools, testing the migration, and support during and after migration. The findings 

contribute to the body of knowledge useful in enhancing OS/DB migration plans in SAP systems. 

 

Keywords- OS/DB migration, SAP Software Update Manager (SUM), Oracle GoldenGate, Near-Zero Downtime 

Migration (NZDM), data integrity, migration tools, SAP environments. 

 

 

 

I. INTRODUCTION 
 

1.1 Overview of OS/DB Migrations 

Operating system (OS) and Database (DB) are the activities of moving system and data environments to other 

new platform/ new versions. This process is very important in improving the performance, scalability, and security of the 

business. Specifically, the migration of operating systems and/or databases becomes a challenging issue in the context of 

SAP environments since compatibility and system disruption should be thoroughly controlled. 

This means that the process needs to be well planned for and that the appropriate tools and methods selected for migration 

have to be tested to ensure that the business is not affected. This research’s objective will involve evaluating and 

comparing different tools and techniques involved in OS/DB migrations in SAP systems for improved recommendations 

on standard procedures to use in migration procedures. 

1.2 Importance in SAP Environments 

In SAP environments, migrations of Operating systems / Databases are essential to address challenges of 

performance, security and compatibility with other technologies. With the growth of companies and the development of 

technologies it is possible to transfer existing SAP systems to new operating systems or database platforms to use enhanced 

functionality and capabilities. 

This migration process proves to be decisive for enhancing performance, minimising risks and adhering to new 

regulations. Sound migration enables the continuity of operations to be protected hence reducing on the disruption of 

operations. Mitigating such migrations with the right tools and techniques is vital that will enable organizations to achieve 

competitiveness and flexibility as they adapt to the dynamic technological environment. 
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 1.3 Objectives of the Study 

• Below is an overview on the effectiveness of OS/DB migrations in evaluating the efficiency of the tools used in SAP 

environments. 

• Explain how various migration techniques make a difference in system efficiency and reliability or time taken. 

• Contribution 10: To provide a better understanding of how the migration process can be optimized, a discussion of the 

migration best practices is required. 

• Use examples of real-life organizations to demonstrate the potential uses and difficulties connected with a particular 

type. 

• Offer guidance about choosing admissible tools and techniques pertinent to the goals and objectives of a given 

company. 

1.4 Scope and Limitations 

This paper aims at assessing the OS/DB migrations tools and methods particularly in SAP systems with SAP 

SUM, Oracle Golden Gate and the migration types including Standard migration and Near-Zero Downtime Migration.  

The analysis involves comparative assessments in relation to efficiency, price and time taken. Some of the 

drawbacks of the research may include a provision of a partial analysis of the current tools and methods since they only 

focus on some of the many available ones in the market and the provision of case study examples may not represent all 

industry types. One of the major limiting factors of work for the study is that issues of optimization and maintenance post-

migration are not described. 

 

I. CURRENT TOOLS FOR OS/DB MIGRATION IN SAP ENVIRONMENTS 
 

2.1 SAP Software Update Manager (SUM) 

SAP Software Update Manager (SUM) is a tool that is used to manage updates and SAP migrations in an 

environment that is SAP specific. SUM helps to run and update the SAP systems and perform and manage the migration of 

databases with minimal interferences (Wagner, 2016). Some of the commutative processes that are included are system 

maintenance, upgrading procedures as well as database migrations (Muppidi, 2016). 

These include for instance, automation of tasks, handling of heterogeneous system scenarios and the ability to run 

complex task scripts with minimal human intervention. Also, by adopting SUM, the organization is well known to offer 

effectiveness in managing both the planned and the emergent migration keeping operational disruption to the lowest level 

(Seino, 2019). 

 

 
Figure 1: Software Update Manager (SUM) (SAP Community, 2019) 
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 2.2 DB-Migration-Tools (e.g., Oracle GoldenGate) 

Oracle GoldenGate is a complex data integration and replication solution developed for data transfer and 

replication in real time (Sukma, 2018). It means that it can support heterogeneous database environment so that 

different databases in organizations can interact freely. Some of the features include real time change data capture, low 

integration impact on source systems and high availability (Amerian, 2016). 

 

Table 1: Features of DB Migration Tools 

Feature 
Oracle 

GoldenGate 

SAP HANA Smart Data 

Integration 

IBM InfoSphere 

DataStage 

Real-Time Data Replication ✔ ✔ ✔ 

Support for Multiple 

Databases 
✔ ✔ ✔ 

Data Transformation 

Capabilities 
✔ ✔ ✔ 

Scalability High High Medium 

Ease of Integration High Medium High 

Cost High High Medium 

 

GoldenGate handles migrations, including first-time migrations and updating, so that all the data is in check. 

Therefore, it is capable in processing big datasets within short durations making it ideal for complicated migration 

processes (Kroenke et al., 2018). It is most useful where there is a need to have a constant data stream in the course of 

migration activities. 

 

 
Figure 2: Migrate Oracle Database Easily with Migration Tools (Devart, 2019) 
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 2.3 Homogeneous System Copy Tools 

Homogeneous System Copy tools are designed to replicate an SAP system from one Server to another Server of 

the same Hardware and Software platform. These tools provide an easy way of migrating all the operating system as well 

as the database components with the new system being a replica of the old one (Former_Member, 2020).  

The more tools that fall under this category include SAP’s Software Provisioning Manager (SWPM), and the SAP 

Landscape Transformation (SLT) (Red Hat, 2017). These include activities of data transport, tuning and reconfiguration of 

the system and they help to reduce human interjection and hence enhance the efficiency through the available limited 

number of human-less working hours. These tools are invaluable for activities such as system refreshing, copying of 

environment and creation of development system (VIOREL-COSTIN, 2019). 

 

 
Figure 3: SAP's Software Provisioning Manager Tool (SAP Community, 2019) 

 

2.4 Comparative Overview of Tools 

 

Table 2: Comparative Analysis of Tools 

Feature/Tool SAP SUM Oracle GoldenGate Homogeneous System Copy Tools 

Real-time Data Synchronization ✗ ✔ ✗ 

Heterogeneous Environments ✗ ✔ ✗ 
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 Automation of Tasks ✔ ✔ ✔ 

Minimal Downtime ✔ ✔ ✔ 

Support for Complex Migrations ✔ ✔ ✗ 

User-Friendly Interface ✔ ✗ ✔ 

Suitable for System Refreshes ✗ ✗ ✔ 

Handling Large Data Volumes ✔ ✔ ✗ 

 

II. MIGRATION METHODS FOR SAP ENVIRONMENTS 
 

3.1 Standard Migration Method 

The Standard Migration Method for SAP environments include the systematic approach of moving system from 

one platform to the other, especially from one type of hardware and software to another (Lech, 2016). This method 

includes several key steps: This includes the enhancement of system structures, exportation of data from the source 

environment, installation of the system on the target environment, and the importation of data. 

 

Table 3: Downtime Estimates for Standard Migration Method 

Migration Stage Estimated Downtime (Hours) 

System Preparation 2 

Data Export 4 

System Installation on Target 3 

Data Import 5 

Post-Migration Testing 2 

Total Estimated Downtime 16 

 

It is used mostly in systems upgrade or migration to another location within a consistent environment. 

Nevertheless, it also assures a systematic and controlled way of migrating through the process and could take a long time, 

therefore, should be well-planned to reduce a lot of downtimes (Shekhar, 2018). This method is particularly suitable in the 

simplest of migrations and where there are few adjustments that may be required from getting from the source path to the 

target route (Migration Object for SAP S/4HANA, 2019). 

 

 
Figure 4: Standard Migration Method (SAP Simple Docs, 2019) 

 

3.2 Near-Zero Downtime Migration (NZDM) 

It is a complex technique that is used to come up with near to zero system outages during migration (Hewlett 

Packard Enterprise, 2019). NZDM enables the performance of continuous operations using techniques in real-time data 

replication and Synchronization. The method involves several stages: pre migrant setup of the target scenario, migrant 

initial configuration, data synchronization and lastly cutover in minimal time. 
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 Table 4: NZDM Process Phases and Key Metrics 

Phase Description 
Duration 

(Days) 
Key Metrics Notes 

Initial Setup 

Preparation of target 

environment and 

configuration. 

2 
Setup Completion 

Rate: 100% 

Includes hardware and 

software setup. 

Real-Time Data 

Synchronization 

Continuous data replication 

from source to target. 
5 

Data Consistency 

Rate: 99.9% 

Minimal impact on 

source system 

performance. 

Cutover 

Transition from source to 

target with minimal 

disruption. 

1 Downtime: 1 hour 
Final data sync and 

switch-over. 

Post-Migration 

Testing 

Verification of system 

performance and data 

integrity. 

2 
Testing Success 

Rate: 100% 

Ensures all functionalities 

are intact. 

Total Migration 

Duration 

Overall time from setup to 

final testing. 
10 

Overall 

Downtime: 1 hour 

Includes all phases of 

migration. 

 

This is particularly helpful in the critical systems that cannot afford time for their system to be out of order. Thus, 

NZDM maintains the migration process with the least interruption on business processing while improving the general 

system reliability and vulnerability. 

 

 
Figure 5: Near-Zero Downtime Migration (NZDM) Flowcharts (SAP Community, 2019) 

 

3.3 System Refresh Method 

The System Refresh Method entails coming up with a copy of the original SAP system mostly used in cases like 

testing, developments, or quality assurance ones. This method is especially useful in organizations where there is need to 

copy environments in regards to testing for consistency or perhaps copying a new environment with an existing snapshot of 

data. 

The process starts with the preparation of the source system data as well as configurations of that data. This is 

followed by the creation of a copy of these systems, which include the operating system as well as the database. This copy 

is then run on a new server and this makes the new environment fresh as that of the source environment. 
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Figure 6 System Refresh Method Flowchart (IT-Conductor, 2019) 

 

Some involve data and configuration extraction from source system, data and configuration importation into target 

system and then make necessary modification to conform target environment to the final form of the desired environment. 

This method mostly results to the target system having a downtime during the copy process with the intention of making 

the target to resemble the source to the highest degree. 

The System Refresh Method is useful for making testing and development environments to match production 

systems as much as possible to increase the effectiveness of testing. However, there may be a need to have some 

considerations which may include the time which is taken in the process of the refresh so that the downtime is frozen and 

the data is protected. 

 

III. CASE STUDIES AND PRACTICAL APPLICATIONS 
 

4.1 Case Study 1: SAP SUM Implementation in a Large Enterprise 

In case of this case study, a large enterprise organization was able to use the SAP Software Update Manager 

(SUM) to manage, upgrade, migrate and improve its system upgrade. Some of the issues that the enterprise encountered 

include the following; System performance and the time taken in execution was an issue, and the firm also struggled with 

the downtime in system performance. 

The company benefit from the automation of system check and data transfer done by SAP SUM which lessen the 

manual work and the risk of errors. Due to the use of SUM, the actual conversion as it were was much easier to accomplish 

with marginal repercussions to trading activities. The case also shows that migration is complex and that the tool enables a 

successful upgrade without disruption of operations. 

 

Table 5: Key Metrics of SAP SUM Implementation 

Metric Value 

Project Duration 3 months 

Total Downtime 4 hours 

Number of Systems Upgraded 10 

Automation Percentage 80% 

Post-Migration Issues Minimal 

Overall Satisfaction High 
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 4.2 Case Study 2: Oracle GoldenGate for Cross-Platform Migration 

Oracle GoldenGate was adopted in this case study to perform a cross-platform migration which involved a large 

financial company moving from a traditional architecture to a contemporary diverse architecture database environment. 

The task was to have two sources of data where; the consistency of the real-time data was to be maintained as well as the 

least downtime to be incurred while migrating. Which was made possible by the Oracle GoldenGate that ensured that there 

was constant data replication and synchronization between the two systems. It led to the ability of keeping data accurate 

and the system running during the implementation process in the institution. In view of this, the case study demonstrates 

that GoldenGate is well capable of managing complex live migrations across several platforms, which are critical to the 

continuity of business operations. 

 

IV. CHALLENGES AND CONSIDERATIONS 
 

5.1 Common Challenges in OS/DB Migration 

There are several factors that may pose challenges in each and every OS/DB migrations with the following 

primary effects on the processes; Let me first start with Time off; this is one of the major obstacles in implementing the 

concept. Keeping the disruption time to the minimum while migrating systems is essential in business continuity, although, 

this is not easy when it comes to big or essential systems. 

Data integrity is another major concern first data integrity means it is in a good state which must be verified. 

Transferring data from one system or another or from one platform to another is a very risky operation, which can result in 

data loss or data corruption, and this is why its validation is very stringent. The correct and synchronization of the data 

should be done in the system, to avoid falsified information being issued in the systems. 

Certain challenges inherent with compatibility difficulties involving the source and the target environments are 

quite significant. While migrating from one version or configuration of a software or hardware to another version or 

configuration of the same software or hardware unexpected problems can arise and/or there may be other work required 

during the migration process.  

Another problem is performance during the migration when the migration process affects system performance; it 

may interfere with performance of other functions. To manage performance concerns, one needs to plan effectively and 

allocate resources effectively. 

Challenges include; lack of technical knowledge, financial constraints, and time constraints during the process of 

migration. The key challenges of OS/DB migration can be resolved through proper planning, adequate resource allocation 

as well as the application of proper tools and methodology. 

5.2 Considerations for Successful Migration 

There is need to assess the factors that may hinder the migration process hence developing and implementing 

strategies to overcome the hurdles. In this case, a good amount of planning goes into the process, ranging from evaluation 

of the current environment, migration goals, and a possible risk environment.  

The strategy that encompasses all aspects of migration and their subdivision into several stages together with 

special tasks to be solved at each stage enables to handle the complexity of the process and avoid the corresponding risks. 

It is here that it is necessary to choose the right tools and methods. Choosing correct migration tools that works in both the 

source and target environment, for example, selecting migration tool as SAP Software Update Manager or Oracle 

GoldenGate, and selecting the correct migration methods as Near-Zero Downtime Migration (NZDM) would also have 

impact on the success of the migration. 

However, it must be noted that the act of testing and the validation process are critical in migration. This way, 

testing the new environment ensures there is an assessment of data integrity and checks as well as the benchmark of the 

performance before going live. 

Another factor is also communication with stakeholders. In this case, communication to all the stakeholders 

concerning migration process, timeframes, and effects to be expected will go a long way in ensuring that all the 

stakeholders are on the right track concerning the changes to expect. 

Moreover, it is also important to have the post-migration support to cover any gaps which may be discovered, and 

leads to functioning of new system. Continuous supervision, fine-tuning, and maintenance are possible after the migration 

is through in order to ensure steadiness and efficiency of the system. 

 

V. CONCLUSION 
 

This research paper has discussed in detail the various approaches to OS/DB migrations especially in SAP 

systems. The analysis of SAP Software Update Manager (SUM) and Oracle GoldenGate as well as the methods of 

migration has been made with focus on their overall advantages and disadvantages and the circumstances in which they 

should be used. Lastly, the results highlighted that more profound attention needs to be paid to the choice of specific tools 

and methods in order to reduce system in availability, data loss and possible compatibility problems. Examples from 
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 practical scenarios show the applicability of these tools when used in complex environment for migration purposes. 

Migrations, therefore, need to be affected through careful planning, proper tools, rigorous testing, and post-migration 

support. Altogether, it can be stated that the following principles should guide organisations as they consider how to build 

up their migration strategies to become more effective. 
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