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In This Session

 We'll address specific technical
challenges related to SAP S/4
migrations

* We’ll explore analysis and
readiness check tools that can be
used to assess project scope

* We'll describe the kinds of skillsets
needed to prepare your
development team for SAP S/4

 We'll introduce the “Clean Core”
concept and explore modern
enhancement techniques
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What We'll Cover

 SAP S/4 HANA Technical Review
* Planning for an SAP S/4 Upgrade Project
* Preparing Development Teams for SAP S/4
 Embracing a Clean Core Philosophy
* Wrap Up
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SAP S/4 HANA Technical Review

 What’s changed in the SAP
technology stack?

* How do these changes affect ABAP
developers and legacy
development artifacts?




Understanding the SAP S/4 HANA Evolution

e Since the initial release of SAP HANA back in 2010, SAP has been
working on a transition plan to migrate customer business systems
(SAP ERP or otherwise) onto the SAP HANA database

* SAP reached their first milestone in its HANA journey in 2013 when
they released the SAP Business Suite on HANA (or SoH)

* Having optimized the SAP NetWeaver stack for SAP HANA, the
foundation was in place for SAP to take their ERP package to the next
level

* This culminated with the release of SAP S/4 HANA in 2015
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SAP S/4 HANA Timeline
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HANA * Choice of deployment
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Harnessing the Power of SAP HANA

* While the overall power of SAP HANA improved many processes in
SoH systems, the real value of this switch comes from redesigning
and/or building apps from the ground up to take full advantage of
HANA’s in-memory and multi-processing capabilities

* To accomplish this, SAP determined that they needed to abandon the
“AnyDB” approach and move the SAP Business Suite exclusively onto
SAP HANA

* This shift allows developers to focus their efforts on innovating on top
of this next generation in-memory database platform
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Shifting from AnyDB to SAP HANA
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A Simplified Data Model

* Over the years, SAP Business Suite systems accumulated a lot of bloat

* Due to physical limitations in the database layer, SAP was forced to
compromise on database normalization best practices to make the
system work for its customers

 Ex: Redundant index tables like BSAD and BSIK were added to make it easier
to build reports on cleared items

* With SAP HANA, developers could go right to the source to get the
data

* SAP’s biggest challenge from there was to figure out how to excise the

legacy index tables without compromising pre-existing development
objects
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Enter Core Data Services (CDS)

* With the introduction of Core Data Services (CDS) and the virtualized
data model (VDM) concept, SAP was able to replace index/aggregate
tables with views that simply point to the source data

* For ABAP developers, these CDS views abstract away lower-level
access concerns

* In the end, everyone wins:
* Legacy code didn’t have to be refactored
* The SAP S/4 system architecture was greatly simplified
* The size of the SAP system database shrinks
* Performance improves significantly
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SAP S/4 HANA Simplified Data Model
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SAP Fiori & SAP’s Hybrid UX Strategy

e Although the long-term vision for SAP is to eventually transition its
entire app suite onto SAP Fiori (including cloud-based products like
Ariba and SuccessFactors), this evolution process is not yet complete

* Today, there are roughly 2,900 Fiori apps available within S/4

* However, legacy Ul technologies such as classic Dynpro (i.e., SAP GUI)
and Web Dynpro are still very much in use

* For end users, this disparity in Ul technologies has been smoothed
out by the SAP Fiori Launchpad and SAP Screen Personas technology

SAPinsider


https://fioriappslibrary.hana.ondemand.com/

Summary of SAP S/4 Architectural Changes

* SAP S/4 only runs on the SAP HANA database

* Since SAP HANA is an ANSI SQL-compliant database, as much as 99% of
most ABAP code will be natively compatible with it

* SAP S/4 is built on a NetWeaver 7.5+ stack that’s optimized for SAP HANA

* While NetWeaver 7.5 offers many new capabilities, ABAP developers don’t
have to completely switch their development approach to work with it

* With VDMs and CDS, most custom ABAP code is backwards-compatible

* Even though S/4 is built on the Fiori UX, legacy Ul technologies such as
classic Dynpro and Web Dynpro are still supported/in use
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Planning for an SAP S/4 Upgrade Project

 SAP Activate overview

* Assessing the scope of effort
required to migrate custom ABAP
code

e Tools of the trade




Assessing SAP S/4 Migration Project Scope

* One of the biggest challenges customers face when looking to
upgrade to SAP S/4 is determining project scope

* A big part of this assessment process is figuring out what to do with
all that custom ABAP code that’s been accumulating over the years:

* Do we still need all this custom ABAP code?

* Is our legacy ABAP code compatible with SAP S/47?

If not, how much time would it take to refactor the legacy code?

* Do we have the skillsets in-house to complete this process?

How confident can we be that all our custom code is properly accounted for?
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Introducing SAP Activate

* SAP Activate is an agile framework
that customers can use to mange
the adoption of a new SAP S/4

system

* The framework incorporates SAP |
best practices, tooling, and guided T I A
configurations (templates) that are e

designed to accelerate the
migration process
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Introducing SAP Activate (Cont.)

* One of key tasks during the Explore and Realize phases is to assess
and develop a plan for custom code migration

* To guide customers through this process, SAP has published a
detailed how-to guide called the Custom Code Migration Guide for
SAP S/4 HANA

 This guide provides step-by-step instructions for the complete ABAP
code migration process
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Custom Code Analysis: Tools of the Trade

* Within the Custom Code Migration Guide, SAP introduces several
notable tools that developers can use to help with the code migration
process.

* ABAP Test Cockpit (ATC) — available in the ABAP Development Tools (ADT) for
Eclipse

e Code Inspector (Transaction SClI)

* ABAP Call Monitor (Transaction SCMON)

» Usage and Procedure Logging (UPL)

* Custom Code Lifecycle Management (CCLM) in SAP Solution Manager

* ABAP SQL Monitor (Transaction SQLM)

* Transactions SPAU and SPDD for addressing core modifications
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SAP Business Suite System

Setting Up a Central Check System
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Getting Started with ABAP Code Migration

* Migrating and adapting custom ABAP code takes time — time that you
may not have during the Realization phase of your SAP S/4 project

* Even if you’re in the early discovery/evaluation stages of your SAP S/4
journey, there are opportunities to pull some of this work forward

 Pulling this effort forward also creates opportunities to explore new
features in SAP S/4

* In our estimation, there are three different types of approaches you
can take here:

* In-Place Refactoring
e Dual Maintenance Refactoring
 Side-by-Side Refactoring
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In-Place Refactoring

* With in-place refactoring, developers begin applying SAP S/4-relevant
refactorings to ABAP code directly in their existing ECC system

* Many of these changes can be applied without any landscape
changes, SP upgrades, etc.

Can be started right away Unless you’re running SoH, you won’t be able to

verify the behavior of SQL query changes against
a live SAP HANA database

Does not require infrastructure-level changes The refactoring efforts might be disruptive to
normal operations

You get a jump start on regression testing of the  Developers don’t have access yet to new

changes features that may offer simpler ways of updating
legacy code
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Dual Maintenance Refactoring

* With dual maintenance refactoring, a standalone development
system is set up as a copy of the existing ECC development system

* This approach enables developers to apply refactorings in an isolated
ECC system without disrupting on-going operations

Does not disrupt the existing development
landscape

The new development system can be set up
quickly as the Basis team would be more
comfortable building a new system on a support
stack they already know and support

Unless you’re running SoH, you won’t be able to
verify the behavior of SQL query changes against
a live SAP HANA database

The refactoring changes must be tested
separately and eventually merged into the main
development system
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Dual Maintenance Refactoring

Break / Fix Landscape

New Projects Landscape

S/4 Prep Landscape
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Side-by-Side Refactoring

* Side-by-side refactoring introduces a new SAP S/4 dev system that’s
positioned alongside the existing SAP ECC dev landscape

* Though similar to dual maintenance refactoring, this approach offers
the advantage of letting ABAP developers work directly in SAP S/4

ABAP developers get a head start working with
S/4 and related development tools

Increased confidence that refactored code still
works/produces the right output

Developers have a much larger toolbox to work
with

Added infrastructure costs

It may take the Basis team a while to stand up a
new system

Dual development is still required to ensure that
the refactored code is in sync with the current
production code base
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Side-by-Side Refactoring
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Recommended Reading

* SAP S/4 HANA System Conversion — At a Glance

* https://blogs.sap.com/2016/11/02/sap-s4hana-system-conversion-at-a-
glance/

* SAP S/4 HANA Custom Code Migration Worklist

* https://blogs.sap.com/2016/02/02/sap-s4hana-custom-code-migration-
worklist/

 ABAP Custom Code Adaptation for SAP HANA — The Efficient Way

* https://blogs.sap.com/2016/04/22/abap-custom-code-adaption-for-sap-
hana-the-efficient-way/
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 What developers need to know
about SAP S/4

* New skillsets required
* Learning resources




SAP S/4 for Developers: What you Need to Know

* Since SAP S/4 still runs on a NetWeaver stack with an ANSI-compliant
SQL database, most ABAP developers will still be able to function on
an SAP S/4 system

* However, much of the SAP S/4 solution is built on newer technologies
that ABAP developers will need to know about to support the system

* While many legacy ABAP frameworks/technologies are still
supported, this support will not go on indefinitely

* We strongly recommend ripping this technology band-aid sooner
rather than later
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Key SAP S/4 Skillsets: SQL

* Since SAP S/4 only supports one database, many of the restrictions
that existed in the past with Open SQL have been lifted

* This means that developers now have access to much more complex
SQL expressions in their ABAP code (e.g., complex joins)

* SAP is strongly encouraging the use of these expressions to push
database processing down to the HANA layer

We’ve observed many ABAP developers struggle in
S/4 environments because they only know SAP’s

Open SQL dialect and not the kind of modern SQL
statements that are used in SAP HANA.
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Key SAP S/4 Skillsets: Core Data Services (CDS)

* CDS views are everywhere in SAP S/4, so it’s crucial that you begin
earning how to work with CDS

* |f you want to understand how SAP S/4 works, you must understand
how VDM s are built with CDS

* Since CDS utilizes a blend of SQL DDL and SAP proprietary syntax, the
learning curve can be somewhat steep for developers accustomed to
working with graphical tools in the ABAP Dictionary (e.g., Transaction
SE11)

* On the plus side, CDS offers developers with many new features that
far exceed what’s been possible with pure ABAP/Open SQL
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Key SAP S/4 Skillsets: SAP HANA

* As a platform, SAP HANA offers much more to developers than just a
database:
* Geospatial & Text Processing
e Advanced Analytics
* Built-In Machine Learning Libraries

* [n SAP S/4, ABAP developers can access these features directly from
the ABAP layer using CDS and ABAP Managed Database Procedures
(AMDPs)

* ABAP developers can also develop/access complex stored procedures
using in-line SQLScript
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Key SAP S/4 Skillsets: OOP & ABAP Objects

* SAP is all-in on object-oriented development with SAP S/4

 While ABAP Objects was somewhat optional before, ABAP developers
can no longer ignore OOP concepts when working in an SAP S/4 system

* Most of the core SAP S/4 frameworks are built on pure ABAP Objects
and the cloud-based ABAP Environment on BTP has removed support
for procedural constructs (e.g., function modules) altogether

The use of OOP in S/4 goes way beyond an “l know what classes
are!” level of understanding. Many S/4 frameworks incorporate OO

design patterns that heavily use advanced concepts like
composition, inheritance, interfaces, and polymorphism.
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Key SAP S/4 Skillsets: SAP Gateway & OData

* SAP Gateway is a key integration component for SAP S/4
* The Open Data Protocol (OData) is the lingua franca for SAP S/4 APIs

* While Fiori apps remain the primary consumer, OData services are
also used for embedded analytics, interactive forms, and so forth

* Even if your SAP Fiori development is handled by another team, ABAP
developers will need to understand Gateway, OData, and HTTP to
troubleshoot issues

* Without the ability to key in a “/h” and start debugging, ABAP
developers need to understand where to begin to debug/analyze
OData-related issues
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Key SAP S/4 Skillsets: SAP Fiori & SAPUI5

* While SAPUI5 remains a specialty skillset, it’s important for
developers to understand how these apps work

* Since Fiori apps shift as much as 80-90% of the app logic onto the
user’s browser using JavaScript, troubleshooting issues requires that
developers know how to debug JavaScript, monitor HTTP traffic, and
so forth

* Even a little bit of knowledge there can help bridge the gap between
Fiori/JavaScript developers and OData/ABAP developers
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Recommended Reading

» Stéphane Faroult, The Art of SQL (O’Reilly Media, 2006)

 Renzo Colle, Ralf Dentzer & Jan Hrastnik, Core Data Services for ABAP, 2nd Edition
(SAP Press, 2022)

e Paul Hardy, ABAP to the Future, 4th Edition (SAP Press, 2022)

* James Wood and Joseph Rupert, Object-Oriented Programming with ABAP
Objects, 2nd Edition (SAP Press, 2016)

e Carsten Bonnen, et al., SAP Gateway and OData, 3rd Edition (SAP Press, 2019)
 Hermann Gahm, et al., ABAP Development for SAP HANA (SAP Press, 2021)
 Jorg Brandeis, SQLScript for SAP HANA (SAP Press, 2019)

 Stefan Haas, et al., ABAP Development for SAP S/4 HANA (SAP Press, 2016)

e DJ Adams, SAP Fiori and SAPUI5: Debugging the User Interface (SAP Press, 2016)
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Embracing a Clean Core Philosophy

* Introducing the “Clean Core”
concept

* Modern enhancement techniques




Modern In-App Extension Challenges

* As SAP app architectures have become more layered, in-app
enhancements have become even more complicated

* For example, adding a single custom field to the data model could
require:
* Enhancements to CDS views
* Enhancements to an OData service
* Enhancements to ABAP classes
* Enhancements to SAPUI5 JavaScript code (for Fiori apps)
 Enhancements to other APIs (e.g., BAPIs, IDocs, Enterprise Services)
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SAP’s New Enhancement Strategy

* Although the on-premises version of SAP S/4 still supports legacy
enhancement options, SAP strongly recommends that customers no
longer use them

* As SAP continues to move towards a pure SaaS model, the two
preferred extension types for SAP S/4 are:

* In-App Extensions

* With In-App Extensions, key users can add custom fields or perform basic screen
adjustments using built-in Fiori-based transactions

* Side-by-Side Extensions

* For heavier-duty enhancements, SAP recommends developing the extensions outside of
SAP S/4 using PaaS solutions like SAP BTP
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Side-by-Side Extension Concept

In-App Extensibility
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- q} >
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Business Events
= > Database
View Replication
SAP BTP
SAP Integration SAP Workflow
Suite Service

SAP Fiori | ...

Java | ABAP | ...

HANA DB | ...

SAP
Analytics Cloud
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Keeping the Digital Core Clean

* SAP’s new enhancement strategy is focused on keeping the digital
core clean

* This approach:

* Decouples enhancements from the SAP S/4 core so that both code lines can
vary independently

* Reduces your custom ABAP development inventory
* Eliminates technical debt

* Prevents the need to perform another ABAP code migration exercise if/when
you decide to move towards SAP S/4 Public Cloud, RISE, etc.

SAPinsider



Why the Time is Right for Decoupling

 Even if cloud/SaaS is not on the current roadmap, there’s still
tremendous value to be gained by adopting the side-by-side
extensions model

* Key benefits:
* Reduced time to innovation
* Access to best-in-class tools and services for building modern apps
* Access to low-code tools for rapid app development
* Consumption-based pricing models
* Opportunities to leverage a broader ecosystem of development resources
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Where to Find More Information

 Stefan Haas, et al., ABAP Development for SAP S/4 HANA (SAP Press, 2021)
 Hermann Gahm, et al., ABAP Development for SAP HANA (SAP Press, 2016)

e http://open.sap.com

e SAP learning platform with many freely-available online courses featuring S/4 HANA-
related topics, next generation development, and more

e http://help.sap.com
* Follow SAP NetWeaver 7.5 = Customer-Specific ABAP Development = Custom Code
Migration

* Renzo Colle, Ralf Dentzer & Jan Hrastnik, Core Data Services for ABAP, 2nd
Edition (SAP Press, 2022)

e Paul Hardy, ABAP to the Future, 4th Edition (SAP Press, 2022)
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Key Points to Take Home

* Although SAP S/4 raises the technology bar in many
areas, there is room for customers to migrate at a
comfortable pace

* The learning curve with new dimension technologies
associated with SAP S/4 is steep and ever-growing, so
developers need to start transitioning their skillsets as
soon as possible

* Even if an SAP S/4 migration project is not starting soon,
we strongly recommend that customers start taking
inventory of their custom development and planning for
what could be a difficult migration process

* We recommend that customers start to embrace the
“side-by-side” extension concept for all new development
— even if they’re not yet running SAP S/4
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James Wood

jwood@bowdark.com

Please remember to complete
your session evaluation.
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