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1 What s the Extension Architecture
Guide?

The Extension Architecture Guide provides a decision-making framework to determine which SAP technology
should be used in a given scenario. The Architecture Guide follows the principles defined in the SAP Application
Extension Methodology. This decision guide is part of the SAP BTP Guidance Framework .

Overview

Our modern ERP (Enterprise Resource Planning) system provides standardized process for each given
industry. While these best practices deliver the core functionality needed, it is the ability to extend

these processes, that empowers organizations to gain and maintain their competitive differentiation. By
creating extensions, enterprises can tailor standard functionality to suit their unique business processes and
requirements.

This guide is crafted to help customers and partners in navigating the several choices to develop extensions.
You will understand the extensibility model of SAP S/4HANA Cloud Private Edition, SAP S/4HANA Cloud Public
Edition, and SAP S/4HANA in combination with SAP Business Technology Platform. It offers insights to make
informed decisions about the best technical extension building blocks, ensuring cloud-readiness and future
resilience.

Target Audience
The extension architecture guide helps enterprise architects and solution architects understand the SAP
extensibility model and provides comprehensive decision-making guidance.

SAP Application Extension Methodology

The extension architecture guide is based on the SAP Application Extension Methodology and uses its
concepts and terminology. Learn how to develop clean core compliant extensions with SAP S/4HANA and
SAP Business Technology Platform. For more information, see the SAP Application Extension Methodology
documentation.
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2 Getting Started with Extensibility

This guide provides a simplified introduction to extending SAP’s Enterprise Resource Planning (ERP) offerings.
It outlines the SAP S/4HANA Cloud extensibility model with SAP Business Technology Platform (BTP), which
applies to SAP S/4HANA Cloud Public Edition (GROW with SAP), SAP S/4HANA Cloud Private Edition (RISE
with SAP), and SAP S/4HANA.

Why create extensions?

SAP’s modern ERP offerings provide business processes that incorporate industry-standard best practices.
While these best practices deliver the core functionality needed, it is the ability to adapt and extend these
standard SAP applications and processes that empowers organizations to gain and maintain their competitive
differentiation. By creating extensions, enterprises can tailor standard software to suit their unique business
processes and requirements.

Where can you create extensions?

SAP S/4HANA Cloud R cnabic SAP BTP
On-stack extensibility integration - Side-by-side extensibility

Automate Create
Create custom apps Create custom apps tasks and digital
processes workspaces

With SAP Build, you can create extensions that run on-stack in SAP S/4HANA Cloud Public Edition, SAP
S/4HANA Cloud Private Edition, and SAP S/4HANA and/or side-by-side on SAP BTP. Depending on your
use cases and the capabilities required, you can choose a flexible combination of on-stack and side-by-side
extensions.

Adapt and extend
standard apps

Create on-stack extensions to:

¢ Adapt and extend standard SAP applications.
¢ Create custom Ul and full-stack applications.
¢ Create custom APIs to enable integration.

Create side-by-side extensions on SAP Business Technology Platform to:

* Create custom full-stack applications.
* Automate processes and tasks.
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¢ Create digital workspaces.

For more information and decision guidance about these scenarios, please see the Extension Use Case
Patterns guide.

How can you create extensions?

Use SAP Build to create all your extensions regardless of whether they are to run on-stack or side-by-side on
SAP BTP.

For on-stack extensibility, SAP Build provides a low code approach with Key User Extensibility and a pro code
approach with Developer Extensibility using ABAP Cloud.

For detailed information about Key User Extensibility options, see Extend and Integrate your SAP S/4HANA
Cloud, and SAPUI5 Flexibility: Key User Adaptation.

For detailed information about Developer Extensibility, see Extend SAP S/4HANA in the cloud and on premise
with ABAP based extensions#, Developer Extensibility , and SAPUI5 Flexibility: Developer Adaptation.

For side-by-side extensibility on SAP BTP, SAP Build provides low code options and pro code options.
On SAP BTP, SAP Build supports:

* Application Development: SAP Build Apps, SAP Build Code, and SAP BTP ABAP environment.
* Process Automation: SAP Build Process Automation.
* Digital Workspaces: SAP Build Work Zone.

With SAP Build you can accelerate development and automation with low-code, pro-code, and generative Al
tools. For more information , see Extend, create, and automate with SAP Build# .

To boost productivity, professional developers can of course use all Key User Extensibility options on-stack and
the low code options for side-by-side extensibility on SAP BTP.

To create custom applications that run on-stack, developers use SAP public local APIs to access and
interact with all SAP S/4HANA data and processes. For more information about SAP public local APIs, see
SAP Business Accelerator Hub# -> [Product Name e.g. SAP S/4HANA Cloud Public Edition -> On-Stack
Extensibility.

When creating custom applications that run side-by-side on SAP BTP, you will need to enable data to be
exchanged between your SAP ERP system and your custom application that runs on SAP BTP. To enable
integration, you can use SAP public remote APIs or create your own custom remote APIs. For SAP public
remote APIs, see SAP Business Accelerator Hub# . For information about creating your own custom remote
APls, see SAP - ABAP RESTful Application Programming Model and External API: Exposing a Custom CDS View
as OData API.
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* Remote Public SAP APIs.# [https://api.sap.com/products/SAPS4HANACIoud/apis/all]

¢ Remote Custom APIs. [https:/help.sap.com/docs/SAP_S4HANA_CLOUD/
0f69f8fb28ac4hf48d2b57b9637e81fa/f4dcfd6el4b54177b98d6099ddb2014e.htmi?locale=en-US]

* Public SAP extension points.# [https://api.sap.com/products/SAPS4HANACIoud/onstackextensibility/
badi]

* Local Public SAP APIs.# [https://api.sap.com/products/SAPS4HANACIoud/developerextensibility/
bointerface]

*  SAP Build.# [https:/www.sap.com/products/technology-platform/build.html]
*  SAP Build.# [https:/www.sap.com/products/technology-platform/build.html]

*  SAPUI5 Flexibility. [https://help.sap.com/docs/UI5_FLEXIBILITY/430e2cla4ff241bc8162df4bf51e0730/
€36d19b3d24f47199a9a82d3faa508c3.html?locale=en-US]

* Key User Adaptation. [https://help.sap.com/docs/UI5_FLEXIBILITY/
430e2cla4ff241bc8162df4bf51e0730/328a550137344514ae085b924180d078.htmi?locale=en-US]

* Developer Adaption. [https://help.sap.com/docs/UI5_FLEXIBILITY/430e2cla4dff241bc8162df4bf51e0730/
a3e9d764dc8841468f73fd7cabc07cec.html?locale=en-US]

¢ Key User Extensibility. [https://help.sap.com/docs/SAP_S4HANA_CLOUD/
0f69f8fb28ac4hbf48d2b57b9637e81fa/3cch50e724b045508fea8b2cfl774b2b.html?locale=en-US]

¢ Developer Extensibility. [https://help.sap.com/docs/SAP_S4HANA_CLOUD/
6aa39flac05441e5a23f484f31e477e7/e1059ff581854a699f1573404914293.html?locale=en-US]

*  SAP Build Apps. [https://help.sap.com/docs/build-apps?locale=en-US]

* SAP Build Code. [https://help.sap.com/docs/build_code?locale=en-US]

* SAP BTP ABAP Environment. [https://help.sap.com/docs/sap-btp-abap-environment]

e SAP BTP ABAP Automation. [https://help.sap.com/docs/build-process-automation?locale=en-US]
* SAP Build Work Zone. [https://help.sap.com/docs/build-work-zone-standard-edition]

Step-by-step approach to create extensions

For a step-by-step approach on how to create future-proof extensions on-stack in SAP S/4HANA and/or
side-by-side on SAP BTP, see SAP Application Extension Methodology.
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This methodology ensures everyone in your project uses the same terminology and quickly arrives at a
common understanding of the business use case and to-be solution. It provides an overview of possible
technical extension building blocks and you'll be able to make an informed decision about your organization’s
future extension architecture. You'll be able to define an extension framework as guidance for architects and
developers.

Extensibility for GROW with SAP and RISE with SAP

For more information, see Extensibility Guide for GROW with SAP# and Extensibility Guide for RISE with
SAP#r.
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3 Extension Use Case Patterns

The following guidelines and recommendations help you to determine what part of the extension runs on SAP
S/4HANA as an on-stack extension and what part of it runs on the SAP Business Technology Platform as a
side-by-side extension.

The recommendations apply to SAP S/4HANA Cloud Private Edition, SAP S/4HANA Cloud Public Edition, and
SAP S/4HANA.

A combination of on-stack and side-by-side extensibility is often needed to solve the business requirement.
Note that this guidance includes insights to help you navigate your decision-making process effectively, but it
is not exhaustive. It's important to analyze your own extension use cases and make an informed decision about
which technology works best for you. For more information, see the SAP BTP Guidance Framework® and use
the SAP Application Extension Methodology.

SAP S/4HANA on-stack extensibility

On-stack extensions usually need coupling and proximity to SAP S/4HANA data, transactions, or applications.
The following are typical characteristics of an on-stack extension:
¢ Transactional consistency is required when data from SAP standard tables and fields and data from
custom tables and fields are changed jointly.
¢ Custom integration to enable side-by-side extensions
¢ Reading high data volume which requires complex SQL queries and joins.
* Frequent access and changes to data from SAP standard tables and fields resulting in many round trips.
Common use case patterns for on-stack extension on SAP S/4HANA are:
* Adapt and extend SAP standard applications: With this extensibility pattern you typical perform the
following extension tasks:
* Adapt standard Ul.
* Add acustom field to a Ul.
* Extend the SAP data model.

* Adapt a standard business process with custom logic within a logical unit of work by implementing the
extension point of an SAP application.

¢ Create custom full-stack applications: This extensibility pattern enables you to develop new applications
that require proximity to SAP business objects and services according to the above characteristics.

¢ Create and enable integrations: This extensibility pattern uses public local SAP APIs to build a custom
remote API for a side-by-side SAP Business Technology Platform extension. For more information
about public local SAP APIs, see the SAP Business Accelerator Hub = SAP S/4HANA — Developer
Extensibility.#

On-stack extensions on SAP S/4HANA will be implemented with ABAP Cloud. For more information see,
Extend SAP S/4HANA in the cloud and on premise with ABAP based extensions#.

Extension Architecture Guide
8 PUBLIC Extension Use Case Patterns


http://help.sap.com/disclaimer?site=https%3A%2F%2Fdiscovery-center.cloud.sap%2Fguidance-framework
https://help.sap.com/docs/sap-btp-guidance-framework/sap-application-extension-methodology/sap-application-extension-methodology-overview
http://help.sap.com/disclaimer?site=https%3A%2F%2Fapi.sap.com%2Fproducts%2FSAPS4HANACloud%2Fdeveloperextensibility%2Fbointerface
http://help.sap.com/disclaimer?site=https%3A%2F%2Fapi.sap.com%2Fproducts%2FSAPS4HANACloud%2Fdeveloperextensibility%2Fbointerface
http://help.sap.com/disclaimer?site=https%3A%2F%2Fwww.sap.com%2Fdocuments%2F2022%2F10%2F52e0cd9b-497e-0010-bca6-c68f7e60039b.html

SAP Business Technology Platform side-by-side extensibility

Side-by-side extensions can be decoupled from SAP S/4HANA with APIs and events. For more information
about available SAP standard APIs and events, see the SAP Business Accelerator Hub .

The following are typical characteristics of a side-by-side extension:

Applications for external users without an SAP S/4HANA user account and who will not have direct access
to an SAP S/4HANA system.

Independent infrastructure, scalability operations, and lifecycle with frequent shipments and changes are
beneficial.

Standalone applications or new business process steps that can be decoupled.

Data from custom tables and fields isn't changed together with data from SAP standard tables and fields,
therefore no transaction consistency is required.

Make use of a broad spectrum of different development skill sets and languages like Java, JavaScript, or
ABAP.

Common use case patterns for side-by-side extension on SAP Business Technology Platform are:

Create custom full-stack applications: For an implementation example of this use case pattern, see the
SAP samples on github.com # .

* Full-stack single-tenant applications: This extensibility pattern targets our customers and
implementation partners, enabling them to develop full-stack apps on SAP BTP.

¢ Full-stack multi-tenant SaaS applications for ISV Partner: This extensibility pattern targets our partner
ecosystem, enabling them to develop full-stack SaaS applications on the BTP and to distribute the
software to their customers. For an implementation example of this use case pattern, see the SAP
Discovery Center Mission .

* Hub scenario - Integrating with several ERP systems and/or cloud services: This extensibility pattern
provides a central hub on the BTP to collect and distribute data from various systems.

Create custom mobile applications: This extensibility pattern provides mobile native development
capabilities. For an implementation example of this use case pattern, see the SAP Discovery Center
Mission .

Automate tasks and processes across multiple systems: This extensibility pattern provides low-code/no-
code capabilities to automate processes. For an implementation example of this use case pattern, see the
SAP Discovery Center Mission .

Side-by-side extension on SAP Business Technology Platform will be implemented with: SAP Build Code (which
includes SAP Cloud Application Programming Model, SAPUI5, SAP Fiori Elements, SAP Mobile Services); SAP
Build Apps; SAP Build Process Automation; the SAP BTP ABAP environment; and ABAP Development Tools
(which make use of ABAP Cloud). For more information, see the Extension Architecture Guide and the SAP
BTP Developer's Guide.
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4 Presentation Tier Guidance

The following guidelines help you identify the right technical extension building block for your presentation tier.

The extension task "create custom user interface (Ul)" addresses the need to develop a new custom Ul,
tailored to meet specific business requirements. For this task, there are several options, known as technical
extension building blocks. The table below provides guidance about which building blocks should be used in a
given scenario and can help you make an informed decision.

For more information about the technical extension building blocks and extension task, see the SAP

Application Extension Methodology.

Decision Guidance for extension task: create custom Ul (Web)

Technical Extension Building Block

Decision Guidance

SAPUI5

SAPUI5 is the preferred choice for enterprise-grade modern
web applications. It offers a consistent and modern SAP
Fiori design with theming capabilities, security, accessibility,
translation support, and internationalization.

For more information, see SAPUI5.

SAP Fiori elements

SAP Fiori elements offer patterns and blueprints that use
SAPUI5 framework as their foundation. SAP Fiori elements
provide an efficient way to create custom Uls for the Web
with a set of standard floorplans and Ul patterns as defined
by the SAP Fiori design guidelines.

Choose SAP Fiori elements when:

® users need to display and interact with lists of business
objects, individual business objects, or analytical dash-
boards.

® asupported floorplan matches your requirements.

® rapid development and easy maintenance is required.

Note that, while SAP Fiori elements offer greater efficiency,
they also limit your Ul design choice to the predefined floor-
plans.
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Technical Extension Building Block

Decision Guidance

® Freestyle SAPUIS

Freestyle SAPUI5 is a development approach within the SA-
PUI5 framework where applications are developed using
custom, explicit code rather than predefined templates.

Choose freestyle SAPUI5 for the following situations:

® when flexibility and creative control over the applica-
tion's user interface and user experience design is re-
quired.

® for complex application scenarios that cannot be easily
addressed with standard templates.

Note: SAPUI5 offers greater flexibility, but requires a deeper
understanding of SAPUIS. It will involve more development
effort compared to using predefined templates.

® Flexible Programming Model

The SAP Fiori elements flexible programming model is a
development approach that combines the benefits of both
freestyle SAPUI5 and SAP Fiori elements. It's designed to
offer more flexibility and control to developers while main-
taining the efficiency and consistency of SAP Fiori elements.

The flexible programming model allows either the combina-
tion of standard floorplans and custom artifacts or custom
layout and standard SAP Fiori elements building blocks such
as tables and filter bars.

Use as much SAP Fiori elements as possible and as much
freestyle SAPUI5 as needed.

UI5 Web Components

UI5 Web Components are a set of reusable user interface el-
ements built following the web components standard. These
components enable developers to use Ul elements, as speci-
fied by the SAP Fiori design system, in various web appli-
cations. They are versatile and can be integrated into any
HTML-based web application, irrespective of the underlying
framework.

Choose UI5 Web Components when using HTML frame-
works that aren't SAPUI5 (for example, Angular, React, or
Vue.js) to do the following:

® add enterprise-grade qualities known from SAPUI5.

® adhere to the SAP Fiori design system by using its Ul
elements.

For more information, see UI5 Web Components.
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Technical Extension Building Block

Decision Guidance

SAP Build Apps

SAP Build Apps allow you to create Uls and application

logic using a low-code/no-code approach. You can efficiently
build applications using drag-and-drop interfaces and visual
development tools. SAP Build Apps provides a range of tem-
plates and components that users can customize to meet
their specific needs.

Choose SAP Build Apps when:

® pixel-perfect, freestyle Uls with custom layout are re-
quired.

® rapid development is required.

® visual representation of code is required.

® business users want to develop applications.

If you want to create freestyle Uls that look like SAP Fiori,
SAP Build Apps offer a theming option.

For more information, see SAP Build Apps.

Decision Guidance for extension task: create custom Ul (Mobile)

Technical Extension Building Block

Decision Guidance

SAP Mobile Services

SAP Mobile Services are the preferred choice for enterprise-
grade mobile apps for SAP systems. These services offer

a range of development kits, including the mobile develop-
ment kit, the SAP BTP SDK for iOS, and the SAP BTP SDK
for Android.

SAP Mobile Services provide reusable services, enabling de-
velopers to improve development efficiency by focusing on
business requirements rather than typical mobile features
for each project.

Some key capabilities of SAP Mobile Services include:
® modern SAP Fiori design and capabilities like theming,
accessibility, and translation support.
® enterprise-grade offline synchronization.

® enterprise-grade security (authentication, encryption,
app management).

® simplified operations.

For more information, see SAP Mobile Services.
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Technical Extension Building Block

Decision Guidance

®* Mobile development kit

The mobile development kit is a framework for building and
deploying mobile apps across both iOS and Android devices.
It enables rapid development of enterprise-grade apps with
tight integration with SAP systems, catering to users who
may not have extensive technical expertise in mobile app
development.

Choose mobile development kit when:

® rapid cross-platform development enabling multichan-
nel deployment is required.

® SAP Fiori design and capabilities are preferred.

® instant distribution of mobile apps through enterprise
application lifecycle management is beneficial.

® you want to extend standard SAP mobile apps built with
the mobile development kit.

® developers without a native iOS or Android skillset want
to develop mobile applications.

® SAPBTP SDK for iOS
® SAP BTP SDK for Android

The SAP BTP SDKs for iOS and Android are software de-
velopment kits provided by SAP for building native mobile
applications on SAP Business Technology Platform. The iOS
SDK uses Apple's Swift and Objective-C languages, while the
Android SDK uses Java or Kotlin.

Choose SAP BTP SDK for iOS or SAP BTP SDK for Android
when:

® developers with native iOS and Android skillset want to
built mobile apps in their own ecosystem.

® specific native hardware functionality is required be-
yond the scope of mobile development kit.

® ahigher customization of SAP Fiori designs and con-
trols is required.

® flexibility between SAP Fiori design and freestyle mobile
UI/UX designs is required.

® high performance for large data sets is required.

Extension Architecture Guide
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Technical Extension Building Block Decision Guidance

SAP Build Apps SAP Build Apps allow you to create freestyle mobile Uls and
application logic using a low-code/no-code approach. You

can efficiently build cross-platform mobile applications using

drag-and-drop interfaces and visual development tools. SAP

Build Apps provides a range of templates and components

that users can customize to meet their specific needs.

Choose SAP Build Apps for mobile applications when:

freestyle Uls with custom layout are required.

rapid cross-platform mobile development is required.
visual representation of code is required.

business users want to develop mobile applications.

a simple backend is needed that can be created without
writing code.

If you want to create freestyle Uls that look like SAP Fiori,

SAP Build Apps offer a theming option.

For more information, see SAP Build Apps.

For more information about developing user interfaces from a developer's point of view, see the SAP BTP

Developer's Guide.

For more information about application services and development tools from a developer's point of view, see

the SAP BTP Developer’s Guide.

SAP Build Code includes SAP Business Application Studio®, SAP Cloud Application Programming Model#&r,

SAPUI5S# , SAP Fiori Elements#, and SAP Mobile Services.

SAP Build Code provides Al code generation with Joule copilot, and is a turn-key developer environment for
coding, testing, integrations, and application lifecycle management.

For more information about SAP Build Code, see the SAP Build Code# landing page.
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http://help.sap.com/disclaimer?site=https%3A%2F%2Fwww.sap.com%2Fproducts%2Ftechnology-platform%2Fdeveloper-tools.html

Important Disclaimers and Legal Information

Hyperlinks

Some links are classified by an icon and/or a mouseover text. These links provide additional information.
About the icons:

®  Links with the icon o : You are entering a Web site that is not hosted by SAP. By using such links, you agree (unless expressly stated otherwise in your
agreements with SAP) to this:
®  The content of the linked-to site is not SAP documentation. You may not infer any product claims against SAP based on this information.
®  SAPdoes not agree or disagree with the content on the linked-to site, nor does SAP warrant the availability and correctness. SAP shall not be liable for any
damages caused by the use of such content unless damages have been caused by SAP's gross negligence or willful misconduct.
L]

Links with the icon ’h": You are leaving the documentation for that particular SAP product or service and are entering an SAP-hosted Web site. By using
such links, you agree that (unless expressly stated otherwise in your agreements with SAP) you may not infer any product claims against SAP based on this
information.

Videos Hosted on External Platforms

Some videos may point to third-party video hosting platforms. SAP cannot guarantee the future availability of videos stored on these platforms. Furthermore, any
advertisements or other content hosted on these platforms (for example, suggested videos or by navigating to other videos hosted on the same site), are not within
the control or responsibility of SAP.

Beta and Other Experimental Features

Experimental features are not part of the officially delivered scope that SAP guarantees for future releases. This means that experimental features may be changed by
SAP at any time for any reason without notice. Experimental features are not for productive use. You may not demonstrate, test, examine, evaluate or otherwise use
the experimental features in a live operating environment or with data that has not been sufficiently backed up.

The purpose of experimental features is to get feedback early on, allowing customers and partners to influence the future product accordingly. By providing your
feedback (e.g. in the SAP Community), you accept that intellectual property rights of the contributions or derivative works shall remain the exclusive property of SAP.

Example Code

Any software coding and/or code snippets are examples. They are not for productive use. The example code is only intended to better explain and visualize the syntax
and phrasing rules. SAP does not warrant the correctness and completeness of the example code. SAP shall not be liable for errors or damages caused by the use of
example code unless damages have been caused by SAP's gross negligence or willful misconduct.

Bias-Free Language

SAP supports a culture of diversity and inclusion. Whenever possible, we use unbiased language in our documentation to refer to people of all cultures, ethnicities,
genders, and abilities.
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© 2025 SAP SE or an SAP affiliate company. All rights reserved.

No part of this publication may be reproduced or transmitted in any form
or for any purpose without the express permission of SAP SE or an SAP
affiliate company. The information contained herein may be changed
without prior notice.

Some software products marketed by SAP SE and its distributors
contain proprietary software components of other software vendors.
National product specifications may vary.

These materials are provided by SAP SE or an SAP affiliate company for
informational purposes only, without representation or warranty of any
kind, and SAP or its affiliated companies shall not be liable for errors or
omissions with respect to the materials. The only warranties for SAP or
SAP affiliate company products and services are those that are set forth
in the express warranty statements accompanying such products and
services, if any. Nothing herein should be construed as constituting an
additional warranty.

SAP and other SAP products and services mentioned herein as well as
their respective logos are trademarks or registered trademarks of SAP
SE (or an SAP affiliate company) in Germany and other countries. All
other product and service names mentioned are the trademarks of their
respective companies.

Please see https://www.sap.com/about/legal/trademark.html for
additional trademark information and notices.

THE BEST RUN


https://www.sap.com/about/legal/trademark.html
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