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Agenda

Classic custom ABAP code – What is the issue?

The cloud extensibility model used in SAP S/4HANA Cloud

ABAP Cloud

Reuse the cloud extensibility model in the SAP S/4HANA private cloud and 
on-premise edition
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Classic custom ABAP Code
What is the issue?
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ALL SAP OBJECTS CAN BE USED IN CUSTOM CODE

Classic Extensibility: Classic custom ABAP code in on-premise

PRO
No restriction for extensions  ✏ Extremely flexible and powerful

CON
There is no interface between SAP code and the extension

SAP software changes lead to high test and adaptation efforts  

✏  SAP upgrade effort increases and agility/innovation speed decreases SAP NETWEAVER

SAP
BUSINESS
SUITE

CLASSIC
CUSTOM ABAP  
DEVELOPMENT

Use and modify all 
SAP objects 

SAP BUSINESS 
SUITE

APPLICATIONS
SAP OBJECTS
CAN BE MODIFIED 
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New rules for extensions to support smooth SAP software updates

In the public cloud, SAP software updates run 
automated and for all tenants in parallel 

THERE IS NO CUSTOMER SPECIFIC UPGRADE PROJECT

No modifications to SAP objects allowed

Only stable public SAP APIs (local or 
remote) and SAP extension points can be 
used

RULE for
smooth software 

updates 

Extensions must 
be clearly 

separated from 
SAP code

Mandatory in 
public cloud

Recommended 
in private 
cloud and 

on-premise



The cloud extensibility model used in 
SAP S/4HANA Cloud
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SAP S/4HANA Cloud
SAP Business 

Technology Platform

SAP S/4HANA Cloud extensibility patterns

SAP S/4HANA 
Cloud 

application

Tightly coupledLoosely coupled

On-stack Side-by-side

Extend SAP 
code, data 
structure, 

user 
interface

Extend an 
SAP app

TIGHTLY coupled
such as to an SAP app 
or transaction
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call,

SQL join 

New app
on stack

TIGHTLY coupled
such as to SAP data
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Remote API call,
consume events

New app 
Side-by-side
LOOSELY coupled 
to SAP data, transaction, 
app
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Extensibility personas

Persona
Business expert,
implementation consultant,
key user

Tools Low-code/no-code tools

Persona Developer

Tools Integrated development environment (IDE) 
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SAP S/4HANA Cloud extensibility portfolio

On-stack extensions
on SAP S/4HANA Cloud

Side-by-side extensions 
on SAP BTP

Business expert
Key user

SAP S/4HANA Cloud key-user tools SAP Build 

Developer
SAP S/4HANA Cloud, 
ABAP environment

Java, Node.js, or the
ABAP environment

All these extensibility options are built on released, stable SAP APIs and SAP extension points
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On-stack extensions
on SAP S/4HANA Cloud

Side-by-side extensions 
on SAP BTP

Business expert
Key user

SAP S/4HANA Cloud key-user tools SAP Build 

Developer
SAP S/4HANA Cloud, 
ABAP environment

Java, Node.js, or the
ABAP environment

SAP S/4HANA Cloud extensibility portfolio

Only upgrade-stable and cloud-ready custom ABAP code is allowed

Use ABAP Cloud - no classic ABAP!
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SAP S/4HANA CLOUD ABAP ENVIRONMENT

SAP
S/4HANA
CLOUD

SAP BUSINESS TECHNOLOGY PLATFORM 
ABAP ENVIRONMENT

p
ub

lic
 in

te
rf

a
ce

s

remote API

KEY USER EXTENSIONS

ON-STACK DEVELOPER
EXTENSIONS

SIDE-BY-SIDE EXTENSIONS

2

3

1

ABAP Cloud custom code or partner extensions
following the cloud extensions model

Key-user extensions
low-code/no-code extensions

public interfaces public interfaces

Public interfaces released for developer extensibility 

Public interfaces released for key-user extensibility 

Overview of extensibility options
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SAP S/4HANA CLOUD ABAP ENVIRONMENT

SAP S/4HANA CLOUD

p
ub
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KEY USER EXTENSIONS
(Low-code/no-code extensions)

public interfaces

Public interfaces released 
for key user extensibility 

SAP S/4HANA
APPLICATIONS

Key user 
extension
tools

Key user extensibility 1
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Key user extensibility example - Custom fields SAP Fiori App
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SAP S/4HANA CLOUD ABAP ENVIRONMENT

SAP S/4HANA CLOUD

p
ub
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 in
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ON-STACK DEVELOPER
EXTENSIONS

(custom code/partner extensions)

public interfaces

SAP S/4HANA
APPLICATIONS

ABAP
Development
Tools

Public interfaces released 
for on-stack developer extensibility 

 ABAP RESTful application programming model
 Cloud-optimized ABAP language
 ABAP platform reuse services
 Released interfaces and APIs
 Extension points

On-stack developer extensibility 2
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ABAP Development Tools (ADT)
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SAP S/4HANA CLOUD
ABAP ENVIRONMENT

SAP S/4HANA
CLOUD

SAP BUSINESS TECHNOLOGY PLATFORM 
ABAP ENVIRONMENT

remote API

SIDE-BY-SIDE EXTENSIONS

(custom code/partner extensions)

public interfaces

Public interfaces released 
for developer extensibility 

ABAP
Development
Tools

 ABAP RESTful application programming model
 ABAP Cloud
 ABAP platform reuse services
 Released interfaces and APIs
 BAdIs 

Side-by-side extensibility 3
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SCENARIO

USE
CASES

BENEFIT

KEY USER EXTENSIBILITY

Business expert, implementation 
consultant, citizen developer, key user 

Low-code/no-code adaptations and 
extensions of SAP S/4HANA 
applications 

Fully managed and integrated in 
SAP S/4HANA Cloud

No or only very basic development 
skills required

Adapting UIs, adding custom fields, 
adding custom business objects etc. 

ON-STACK DEVELOPER 
EXTENSIBILITY

ABAP developer

Custom ABAP development projects that 
need proximity or coupling to SAP S/4HANA 
data, transactions, or apps 

Development of extensions inside 
the SAP S/4HANA Cloud system 

No remote access or data replication

Use and extend released SAP S/4HANA 
Cloud objects

Custom applications with frequent or complex 
SQL access to SAP S/4HANA data 

Custom extensions running in the same 
logical unit of work (LUW) as SAP 
applications

Tailored custom remote APIs or services 
which serve side-by-side SAP BTP apps

SIDE-BY-SIDE EXTENSIBILITY

ABAP developer

Loosely-coupled applications and partner SaaS 
solutions 

Decoupled extensions independent of 
SAP S/4HANA Cloud operation and lifecycle 
management

Custom applications for a separate target group 
(no ERP users)

Custom application workload that shall run 
separated from ERP

Custom applications needing proximity to 
intelligent SAP BTP services like machine 
learning, AI etc.

Solutions integrating with several ERP systems 
and cloud services

SaaS applications provided by partners 

On-stack extension domain Side-by-side extension domain

Summary of ABAP-related extensibility options in SAP S/4HANA Cloud
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Extensibility scenario 
and toolset

Key User or 
Developer Extension

System of records
and transaction

Target group and
consumption

 Consumer-grade apps
 App for persons w/o user in SAP S/4HANA
 Native mobile / freestyle UI 

SaaS solution?  Partner SaaS solution (for many customers, for multiple core products, ..

Infrastructure and 
operations

 Tightly coupled extensions
 SAP S/4HANA contains most data, only small amount of data is added
 Transactional consistency required
 Enabling custom services for side-by-side extensibility

 Simple last mile extensions (UI flexibility, add custom fields, …)
 Analytical key user use cases

Side-by-Side Extensibility 

Developer Tools
Java, Node.js, ABAP

Low-code/
no-code 

tools

On-Stack Developer Extensibility 

 ABAP Development Tools
in Eclipse

Key User Extensibility 

SAP Fiori-based 
Key User Tools

YES

YES

YES

NO

NO

 Independence of SAP S/4HANA Cloud infrastructure and operation 
(e.g., flexible scalability, flexible downtimes, flexible choice of data center) required?

YES

YES

NO

NO

NO

Sequence diagram on how to find the right extensibility options



ABAP Cloud
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… is the ABAP development model to build cloud-ready business apps, services or extensions

… comes with SAP BTP and SAP S/4HANA

… works with public or private cloud, and even on-premise
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ABAP Cloud

2015 09/10.2022

(Embedded Steampunk)

The evolution to ABAP Cloud

2018

(Steampunk)

2012

* SAP Business Technology Platform
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ABAP Cloud on SAP BTP and on SAP S/4HANA

ABAP Cloud

 Public SAP APIs and extensions 
points

 Cloud-optimized ABAP language

 ABAP Development Tools

 ABAP RESTful Application 
Programming Model

SAP S/4HANA CLOUD ABAP 
ENVIRONMENT / ABAP PLATFORM

SAP
S/4HANA
(CLOUD)

SAP BUSINESS TECHNOLOGY PLATFORM 
ABAP ENVIRONMENT

pu
b
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 in

te
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ce

s

remote API

ABAP CLOUD 
DEVELOPMENT
ON SAP S/4HANA

ABAP CLOUD 
DEVELOPMENT 
ON SAP BTP

public interfaces public interfaces
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ABAP Cloud – IDE and API examples for on-stack development extensibility

Custom ABAP on 
SAP S/4HANA Cloud

ABAP development tools in Eclipse 

Cloud-optimized ABAP language

Proven ABAP transport management

Access to public SAP APIs ONLY
– otherwise, syntax error!

No access to old Dynpro APIs

No direct select on the MARA table 
from SAP

Local APIs from SAP S/4HANA

SELECT products from 
SAP S/4HANA tables using the public 

I_Product CDS view
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From classic ABAP to ABAP Cloud
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SAP S/4HANA
any premise1

ABAP Cloud – One development model for SAP S/4HANA and for SAP BTP

SAP BTP, 
ABAP Environment

1 SAP S/4HANA any premise or SAP S/4HANA Cloud, private edition release ≥ 2022
2 SAP S/4HANA Cloud, public edition release ≥ 2208, 3-system landscape required

SAP S/4HANA Cloud, 
private edition1

SAP S/4HANA Cloud,
public edition2

ABAP Cloud development model 
to build cloud-ready business apps, services and extensions

Classic ABAP development model
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ABAP Cloud map

DOMAIN-SPECIFIC MODELS

CDS1 entity, RAP2 Business Object, CDS analytical provider

DOMAIN-SPECIFIC LOGIC

ABAP, CDS

INTEGRATION SERVICES

OData, Events, HTTP, RFC, SQL
for application and data integration

BUSINESS
SERVICE

EXPOSURE

UI SERVICES

OData and InA
for SAP FIORI and analytical clients

DOMAIN-SPECIFIC 
IMPLEMENTATION

INTEGRATION SERVICES

OData, SOAP, Events, HTTP, 
RFC for application integration

BUSINESS
SERVICE 

CONSUMPTION

SAP HANA

SQL and SQL Script
DATABASE

1 Core Data Services
2 ABAP RESTful application programming model
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3 Identity & Access Management
4 Business Configuration

5 ABAP Development Tools
6 Business Application Studio
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Availability of ABAP Cloud 

ABAP CLOUD IS AVAILABLE IN THE FOLLOWING PRODUCTS

PRODUCT RELEASE ABAP CLOUD USAGE

SAP BTP ABAP Environment All Mandatory

SAP S/4HANA Cloud, public edition ≥ 2208 (new customers) Mandatory

SAP S/4HANA Cloud, private edition and 
SAP S/4HANA on-premise 

≥ 2022 Recommended *

* Classic ABAP can still be used

SAP S/4HANA CLOUD ABAP 
ENVIRONMENT / ABAP PLATFORM

SAP
S/4HANA
(CLOUD)

SAP BUSINESS TECHNOLOGY PLATFORM 
ABAP ENVIRONMENT

pu
bl

ic
 in

te
rf

ac
es

remote API

ABAP CLOUD 
DEVELOPMENT
ON SAP S/4HANA

ABAP CLOUD 
DEVELOPMENT 
ON SAP BTP

public interfaces public interfaces



What about the private cloud and on-
premise editions of SAP S/4HANA? 
Here we need smoother upgrades as well
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Clean core rules for extensions to support smoother SAP software updates

SAP S/4HANA Cloud private edition, 
and on-premise

 Easier frequent upgrades 

 Future-safe extensionsGOAL

Follow the public cloud extensibility rules 
whenever possible (Clean core approach)

Upgrade projects will not go away
Expectation management – no magic!
This is not the public cloud.
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SAP S/4HANA, private cloud and on-premise editions
Reuse the SAP S/4HANA Cloud extensibility model

CLASSIC CUSTOM ABAP CODE
(control and minimize)

This presentation and SAP‘s strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without notice. 

Retire

On-stack extensions
on SAP S/4HANA Cloud

Side-by-side extensions 
on SAP BTP

Business expert
Key user

SAP S/4HANA Cloud key-user tools SAP Build

Developer
SAP S/4HANA Cloud, 
ABAP environment

Java, Node.js, or the
ABAP environment

Default for all 
new extensions

Innovate or modernize
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SAP S/4HANA, private cloud and on-premise editions
ABAP cloud development – ABAP language version and public SAP APIs

How will I use ABAP Cloud in the private cloud and on-premise editions of SAP S/4HANA?

 Switch on the strict ABAP Cloud syntax check for the selected custom ABAP objects (such as a new Z-class)

 Use the public APIs that SAP released for ABAP cloud development (such as the CDS view I_PRODUCT)

Switch from classic ABAP extensibility (Standard ABAP) to ABAP Cloud (ABAP 
for cloud development)

SAP released the CDS view for ABAP Cloud development

This presentation and SAP‘s strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without notice. 
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3-tier extensibility model for SAP S/4HANA private cloud and on-premise

TIER 1 – Cloud extensibility model

Development of cloud-ready and upgrade-stable applications 
and extensions

Same development model as used in SAP S/4HANA Cloud, 
public edition

Default for new extensions and custom apps

SAP Business Technology PlatformSAP S/4HANA

TIER 1 SIDE-BY-SIDE
Cloud development
(All runtimes – Java / Node.js / ABAP)

ON-STACK - tightly coupled SIDE-BY-SIDE - loosely coupled

TIER 2 – Cloud API enablement
Extends and enables tier 1 for private cloud and on-premise

Mitigates missing public SAP APIs or extension points:

• Develop custom wrapper objects for not released SAP 
objects to be used in tier 1

• Retire wrapper once a released SAP API is available

TIER 2
Cloud API enablement 

TIER 3 – Classic ABAP extensions
Legacy/existing custom ABAP code or new on-stack extensions 
code that cannot follow the rules of tier 1 and 2 

Avoid and reduce the content in tier 3

TIER 3
Classical ABAP development

RETIRE

This presentation and SAP‘s strategy and possible future developments are subject to change 
and may be changed by SAP at any time for any reason without notice. 

ADAPT

RENOVATE OR 
INNOVATE

TIER 1 ON-STACK
ABAP Cloud development
Key user extensibility
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3-tier extensibility model for SAP S/4HANA private cloud and on-premise

SAP Business Technology PlatformSAP S/4HANA

TIER 1 SIDE-BY-SIDE
Cloud development
(All runtimes – Java / Node.js / ABAP)

ON-STACK - tightly coupled SIDE-BY-SIDE - loosely coupled

TIER 2
Cloud API enablement 

TIER 3
Classical ABAP development

RETIRE

This presentation and SAP‘s strategy and possible future developments are subject to change 
and may be changed by SAP at any time for any reason without notice. 

ADAPT

RENOVATE OR 
INNOVATE

TIER 1 ON-STACK
ABAP Cloud development
Key user extensibility 

Benefits:

 Clean core using Tier 1, with clear 
technical guidance, cloud-ready

 Upgrade stability for Tier 1 extensions

 Exploit rich PCE/OP scope, mitigate 
missing public APIs

 Controlled violations of clean core 
principles (Authorizations, ATC)

 Enables stepwise cloud 
transformation

 Greenfield: Tier 3 empty, only use 
Tier 1 and 2

 Brownfield: Legacy in Tier 3, new 
extensions in Tier 1 and 2



Summary and Roadmap
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Road map – ABAP extensibility options

Q4/2022

Key-user 
extensibility

ABAP Cloud development 
on SAP BTP, ABAP 

environment 

2023 +

ABAP Cloud development on
SAP S/4HANA Cloud, ABAP environment

First version of
ABAP Cloud development on

the private cloud and
on-premise editions of SAP S/4HANA 

released

Increase in the public API and 
extension point coverage*

 Q3/2022

*This presentation and SAP‘s strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without notice. 
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Summary

… is the ABAP development model to build cloud-ready business apps, services or extensions

… comes with SAP BTP and SAP S/4HANA

… works with public or private cloud, and even on-premise

… is crucial for the success of SAP, SAP customers and partners

… provides means for on-stack and side-by-side extensibility

… supports key-user and developer extensibility

… uses ABAP Cloud as development model
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More information

The new ABAP extensibility guide

SAP Community Embedded Steampunk – Some more 
details for ABAP developers | SAP 

Blogs

SAP documentation

How to use Embedded Steampunk in SAP S/4HANA 
Cloud, private edition and in on-premise –

The new ABAP extensibility guide | SAP Blogs

Developer Discussion: ABAP Cloud
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