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Introduction 0

Dr. Roland Schwaiger

Located
Bad Durrnberg, Hallein, AT

Background
Mathematics (University Salzburg)
Com p uter Sciences (University Salzburg, Bowling Green State University)
P rOJ ect & Process Man dageme Nt (smBs — University of Salzburg Business School)

Profession
Co-Founder and -CEO NoR GmbH
SAP Technical Consultant (Cert. SAP Development Consultant, SAP Cloud

Developer)

SAP Trainer
P rOJ ect Coach (Cert. Scrum Master)
| | Software Architect
uch / Software Developer (sap ac, walldorf, DE and Customer Development Projects)
“ § AUth OFf (check out Amazon and/or www.citeseer.com)
Lecturer (University Salzburg, FH Salzburg)

w
b
(]
.
£
£
(]
.
8
(]
b
1

Schrodinger

Passion
The book to read (German) Learning
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Il EMPOWER THE EVOLUTION OF NOW 1

Definition NQ"

" Enterprise computing involves the
development, deployment and maintenance of
the information systems required for survival
and success in today's business climate.”

S— Yen-Ping Shan & Ralph H. Earle,
Thus SAP is one instance

of the class of Enterprise Computing with Objects,

enterprise computing .
. Addison-Wesley, 1998.
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Motivation

Supply chain

management
Human
Spend capital
management management
Financial Customer

management experience

Business
Data Cloud

Business Technology Platform

App dev and automation Data and analytics
Artificial intelligence

- Platform capabilities >

© idgF Dr. Schwaiger Roland Enterprise Computing
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Course Overview "Q"

Infrastructure BTP, Cockpit, Subaccount,

Entitlements, Cloud Foundry, ABAP Environment

ABAP Cloud Program Package, 00

Console Application

Dev Tools Eclipse ADT, Git, BAS, Class Builder,
ABAP Editor, Dictionary

Data Types and Data Object

DATA, TYPES, Tables, Structures, References

A BA P O O Class, Object, Method, Attribute,

Exception

RAP Development cps, senavior,

Service, Binding, Ul Annotation

D atab dASEe create Tables, Read, Update, Delete

© idgF Dr. Schwaiger Roland Enterprise Computing Page 5
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Finalizing the Course

The completion of the course takes
place within the course block. This
consists of:

= Implementation of repository
objects as part of the course

» Final examination

— Theoretical exam with ten questions
covering the course content

— Development of repository objects

© idgF Dr. Schwaiger Roland Enterprise Computing
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Il EMPOWER THE EVOLUTION OF NOW 1
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Motivation
What does SAP do?

SAP helps companies and organizations of all
sizes and industries run their businesses
profitably, adapt continuously, and grow

sustainably [Definition by SAP].

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 8
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Motivation
SAP ECC

SAP ERP Central Component is the umbrella term for SAP’s functional and technical software
components that make up the ERP system.
ECCis also known as SAP ERP.

FI | Accoimiv

Handles receivables
and payables from
customers and
vendors, respectively.

PP | PEaRe™

Handles the
production planning
and production
execution/shop-floor
business processes.

p PLANT
MAINTENANCE

Keeps equipment and
production machinery
in optimum working
condition.

Manages cost
center, profit center
and internal order
accounting.

8D | Bistraution

Manages sales of

products and services,

products’ delivery and
customers’ billing.

ECC DATABASE

ABAP: Manages
company-specific
development
objects through
programming.

08 | Sewvices

Handles maintenance
of a customer’s
equipment.

NETWEAVER
Manages users’
roles and
authorizations.

P | s

Manages large and
complex projects.

Handles procurement
and inventory
management business
processes.

M BNAGEwen

Ensures quality
checks and controls
in procurement,
production and sales
business processes.

Manages the complete
hire-to-retire business
processes.

I EMPOWER THE EVOLUTION OF NOW I

https://erproof.com/how-does-sap-work/

Fi
Financial
Accounting

CO

Controlling

SAP e e

Client / Server TR
ABAP G

Production
Planning

QM
Quality
Manage-

ment PM WF

Plant Main- _
tenance
IS

Industry
Solutions

Workflow

https://www.techtarget.com/searchsap/definition/SAP

© idgF Dr. Schwaiger Roland
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Motivation
Who is using SAP? e.g.
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Evolution of SAP "0"

NNNDN

= ., ITEANZ TECHNOLOGIES

THE EVOLUTION OF SAP
ERP: FROM R/3 TO S/4HANA
TO RISE WITH SAP

SAP
sap  WAS/4HANA

HANA

g

On Premises

© idgF Dr. Schwaiger Roland Enterprise Computing Page 11
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Evolution of SAP NOH

Il EMPOWER THE EVOLUTION OF NOW 1

« The first version of SAP's enterprise software was a financial
accounting system named RF or better known as R/1 . (The
"R" was for "Real-time data processing ")

«» This was replaced by R/2 at the end of the 1970s. SAP R/2 was
a mainframe based business application software suite that
was very successful in the 1980s and early 1990s

» The client server based solution SAP R/3 was official launched
on July 6, 1992. (The 3 stands for the three layer
architecture)

= |n 2008 SAP HANA, an in-memory, column-oriented RDBMS was
introduced .

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 12
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Motivation
SAP

SAP history
» "SAP system a

nalysis and program

development” was founded in 1972 by 5
former IBM engineers

» |N 1976 the SA
moved to Wallc

P GmbH was founded, they
orf

» |n 1988 the SA

D Aktiengesellschaft Systems,

Applications and Products in Data Processing was

founded

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 13
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Motivation NOH
SAP History

Metric Updated SAP Figures (approx.)
Global ranking Largest software company in Europe; among top
globally
Employees (total) ~109,973 (2024)
Revenue (IFRS) ~€34.18 bn (2024), ~€36.8 bn (2025 est.)
Customers ~425,000 — 440,000 worldwide
Countries/Subsidiaries Operations in 180+ countries
Development Centers ~19 major SAP Labs centers globally
© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 14
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Motivation
SAP

SAP is...

» the corporation SAP

» the family of products of the SAP, referred to
as THE SAP SYSTEMS

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 15
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Il EMPOWER THE EVOLUTION OF NOW 1
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Talking about Cloud

As a Service

I EMPOWER THE EVOLUTION OF NOW 1

Public Cloud

RISE
WITH
(@
RISE with SAP S/4HANA
Cloud

Lowest TCO & highest Cloud value

Comprehensive ERP scope &
some industries

Flexibility within standards

RISE business transformation
services

Single contract
- Implementation: Greenfield

Private Cloud

SAP S/4HANA Cloud,
extended edition

Cloud value with full ERP &
industry scope

Traditional fiexibility with some
resfrictions (no modifications)

Hosted on SAP HANA
Enterprise Cloud

Multiple contracts
Implementation: Greenfield

RISE
%

RISE with SAP S/4HANA Cloud,
private edition

Cloud value with full ERP & industry
scope

Traditional flexibility (incl. modifications)
Hosted on SAP HANA Enterprise Cloud
RISE business transformation services
Single Contract

Implementation: Brownfield,
Greenfield

© idgF Dr. Schwaiger Roland
nor.gmbh, rolandschwaiger.at
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On Premise

.

A=
ills

SAP S/4HANA On Premise

Total control and customization
with full ERP & industry scope

Traditional flexibility
Multiple contracts

Implementation: Brownfield,
Greenfield

Page 17



Talking about 0
Responsibility

You Manage SAP Manage

Traditional On Infrastructure as Platform as a Software as a
Premise a Service (laaS) Service (PaaS$) Service (Saas)

Applications Applications Applications Applications

Application Server Application Server Application Server

Database % Database
Operating System Operating System

Application Server
Database

Operating System

Operating System

Hardware Hardware Hardware
SAP HANA Tailored SAP HANA Enterprise SAP Cloud Platform SAP S/4HANACloud
Datacenter Integration Cloud (HEC) (SCP)
(TDI1)
© idgF Dr. Schwaiger Roland Enterprise Computing Page 18
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Development Model

Evolution

{ ABAP Platform <= 7.5 J [ ABAP Platform >= 7.5 ]

CLASSIC ABAB Programming

Best Practice freestyle
ABAP Programming

© idgF Dr. Schwaiger Roland
nor.gmbh, rolandschwaiger.at

)

ABAP Programming Model for
SAP Fiori

SEGW/ @ODATA Referenced
Data Source

Core Data

Services (COS) CD5-Based BOPF

Enterprise Computing
WS 2025/2026

W EMPOWER THE EVOLUTION OF NOW 1

* and SAP S/4HANA 1909+ On-Premise

N\

SAP Cloud Platform ABAP
Environment >= 1808 *

ABAP RESTful Application
Programming Model

Business Service

Behaviour
&f ntion &
Implementation

Core Data
Services

Page 19



Terms Nofl

Appllcatlon Platform ABAP Onpremlsefgssnc Bm EMPOWER THE EVOLUTION OF NOW Bl

Presentation Layer Presentation Layer Presentation Layer
SAP(f:‘-ui SA/EGui WebFront |- WebFrontJ
LS

Application Layer

Database Layer

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 20
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Terms "0"

SAP System Examples
—TY'S/4 HANA—

®
o SAP Fiori UX
role-based user experience for all devices

SAP S/4HANA applications and extensions

instant insight-driven applications for all lines of business and industries

o SAP HANA platform -
in-memory platform for all data
On-premise Cloud .
editi edition
SR 11001

- . 01010
_. ) ) 10001

AV
ﬁ Native integration for hybrid j
© SAP
© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 21
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Terms
SAP integration options -

OnPremises Cloud

{ Public Cloud

Classic SAP NetWeaver™ Ao Detal oo | Toos j O @ Q ey Cloa Aptcation
- Java ConneCtor ( 'JCO ) ‘ RS RRRRRO L ]
People Integration l

- Flash Islands (Flex)

. . ° Public Cloud ' SAP Cloud Platform
- Silverlight Islands (MS) | & — Components Management L Puo/Suo

Enterprise
Messaging

Process Integration i

Integration Business Process :
(= 5

Information Integration
Business Knowledge
C u rre nt Intelligence Management

Your Application
- Web Services ‘ X

- OData Rest Services

Database

Composite Applicati

Application Platform

J2EE ABAP

: ! Firewall
On-Premises [
F u rth e r Integration i Cloud DMZ
O t d I Components i Connector
- Operaton mode S S~ S—
p H . 7 : : Smart Data (1] pata e
Server Or C||ent NET WebSphere Quelle: [7] Integration (SDI) ﬁo Proxl;;:l:mgé
oo SIIITTIITIIIIT B IL"_'________'_‘L'_"_"_'L'_"_"_' ______________________________________ Firewall
onPremlse ............................... ‘ .......................................................................................

Apps | Data | Users | Things

“
X

Database /@\ On Premise Application

# (SAP/Non SAP) (SAP / Non SAP)

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 22
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Terms

From Development to Production.... ™% ¥ %
Classics i SAP )

3 System Landscape

Refactor Reality Feeback
Transport Transport
Request Request

Transport route

Transport route

DEV|DIE Q P

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 23
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Terms

= Nofl

#MPOWER THE EVOLUTION OF NOW Il

From Development to Production

S/4AHANA Public Cloud 3-System-Landscape

SAP Central Business
Configuration

Development
Workspace

Workspace

Development S
Workspace )

Workspace .;~-;--;;; g

© idgF Dr. Schwaiger Roland

Entwicklungs-
system

Development
Tenant
Customizing-
Tenant

Startersystem

Development
Tenant

Customizing
\\ Tenant

SAP S/4HANA Cloud

Test System

L

- Import

Productive
System

Productive
Tenant

/Snurce SAP SE

UV Enterprise Computing 911.411

nor.gmbh, rolandschwaiger.at

WS 2025/2026
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Terms "0"

SA P u p g ra d e W EMPOWER THE EVOLUTION OF NOW il

= Original (from SAP or customer)
= CopV (Is the original in the subsequent system)
» Modification (change to the copy of SAP)

= Modification Adjustment (comparison of
modifications with the new SAP deliveries)

delivery

correction

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411
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Terms =
EXte n S i b i I i tv Classic W EMPOWER THE EVOLUTION OF NOW m

SAP Extensibility

. Principle (SAP prepares an extension possibility for

customer implementation = customer development object
in the customer namespace, like Z*)

» Enhancement Framework

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 26
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Terms = No#}

EXte n S i b i I i tv . EMPOWER THE EVOLUTION OF NOW i

SAP S/4HANA Cloud Public Edition offers support for the following three main
extensibility options:
= Key User Extensibility

— Use key user extensibility for quick, simple extensions.

— Ensure key users are familiar with the business processes to maximize efficiency.

« Developer Extensibility

— Utilizing the SAP S/4HANA Cloud ABAP Environment and standard ADT tools, it allows for
the development of cloud-ready, upgrade-stable custom ABAP code.

» Side-by-Side Extensibility
— Side-by-side extensibility lets you build custom applications or extend existing ones, using
the SAP Business Technology Platform (BTP).

— On SAP BTP, you can develop using your preferred runtime or language, such as ABAP,
Java, or Node,js.

— Use side-by-side extensibility for loosely coupled scenarios.
— Ensure seamless integration using SAP API Business Hub.

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 27
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Terms
Standard vs. Custom

SAP standard vs. customer development

« SAP delivers Standard functionality

» Customers implement their own processes to
realize a competitive advantage, i.e. CUStOMeEr
development (custom development)

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 28
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Terms
SAP GUI/Logon

GUI for User & Developer @
» Open SAP Logon SAPLogon

= Double Click your System to open SAP GUI

0O SAP GUI for Java
Verbinden @ A/’ ED @ JavaGUI Services v N X

v JavaGUIl Services

r 1
UNISAP 2020
L J

https://developers.sap.com/trials-downloads.html

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 29
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Terms NQ“

SAP GUI Logon Cass‘c BN EMPOWER THE EVOLUTION OF NOW
SAP Logon via SAP GUI

O O NSP (1) (000)
User System Help
000 SAP GUI for Java
Verbinden EJ ‘/. ED @ JavaGUI Services v Y X o «
v . JavaGUI Services SAP

New password

Client 001
r a
UNISAP 2020
L J
User BCUSER

I ol
Password ]
= =

Logon Language

» NSP v Sapserver INS

;

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 30
nor.gmbh, rolandschwaiger.at WS 2025/2026



Terms
SAP GUI

* Menu EoR Favorkes Extras Systern Hep

V] vJdH CEe SHR

SA) Easy Access el
Uy & 8B 2 v a

Favorkes

[5AP meny

] Office

L1 Cross-Appication Components
(] Colaboration Projects

(] Logstics

] Accounting

(] Hurman Resources

(2 Information Systems

L] Took

I Command Bar '

st R

—|  Status Bar

© idgF Dr. Schwaiger Roland
nor.gmbh, rolandschwaiger.at
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Classic

Standard Toolbar

Menu Bar
 SRAESE YRl

(D) B w—

—_—

Title Bar

Application Toolbar

SAP DEMO SYSTEMS
THE BEST.-RUN DEMOS RUN DES

IDES ERP

3

uccdBaul | INS @

v AUI1(1)130 ¥

© SAP

UV Enterprise Computing 911.411
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Terms

Transaction Code

» A transaction code in SAP is a shortcut to

functiona
» |t has not

ity, like SESO.

ning to do with a classical

transaction on DB level

» You insert the transaction code in the
Command Bar.

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 32
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Terms NQ"

¢ =1
S E 8 O Classic Il EMPOWER THE EVOLUTION OF NOW 1

THE most important transaction code :

—

SE80 -

O bj e Ct N aVi gato r j'O ﬂ f o ¥ & mm———"  Jpplication Toolbar

SAP DEMO SYSTEMS
THE REST.RUN DEMOS DES

HE BEST-RUN DEMOS RUN DES
IDES ERP

g

—|  Status Bar l

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 © SAP Page 33
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Terms

Prefix transaction code

Prefix for the transaction
code:

Prefix + transaction,
e.g. /nSE80 = Object Navigator

Prefix:
* /n = clear actual window and start

transaction

V] ~vqgH C@Ge

Classic Il EMPOWER THE EVOLUTION OF NOW 1

SHR o

2 _;_!L—bl Standard Toolbar I]

e /o =new window

Direct Input:
* /nex = close all windows

SAP Easy Access wwwwenle | Title Bar
2 ‘a & o) ¥ Al - i i
& S & —l Application Todibar |
. 'A,.J IVOrkes
- kAP
ents
ISAP DEMO SYSTEMS
THE BEST.-RUN DEMOS RUN DES
IDES ERP
v
[ Command Bar I
——bl Status Bar I SAPg =
© SAP Page 34
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Terms NQ"

E I i A D T New Il EMPOWER THE EVOLUTION OF NOW 1

= Additional development environment: Eclipse
» Perspective: ABAP Development Tools (ADT)

https://tools.hana.ondemand.com/ _

[E5 ABAP - Program ZVF_USERDEMO [R56] - active, locked - R66_900_wi ina_en [R66, 900, EN] - Eclipse

Fle Edit Navigste Search Project CodeProfiler Run Window Help

CrEE [V NBrO-Q-QrC s EV S . BT Quick Acces 8 | &’ save (B7 ABAP
, Project Explorer 7 = [ @ *[R66] ZVF_USERDEMO 5 =] Test Case Description = nQ

RM -
. ENDFUNCTION
.. ENDMODULE

2 D66_900_wiegensteina_en
4 1% R66_900_wiegensteina_en

4 74 Favorite Packages

STMP - WIEGENSTEINA
DEMO

4 (& Source Library

Business Risk

cr  REPORT zvf_userdemo. Empty ABAP modules increase complexity and impair overall
$° 2vF_pEmo readability as well as performance
@ 2ZVF_OTHERDEMO DATA itab TYPE TABLE OF pa@@e2.
&P ZVF_USERDEMO DATA ilin TYPE pa00e2.

Example

= System Libra
’ 2 SELECT * FROM pa@@@2 INTO TABLE itab.

LOOP AT itab INTO ilin.

3 WRITE : / ilin-pernr, ilin-nachn, ilin-perid.
ENDLOOP Solution )
Empty modules should be removed or the missing code
implemented.
Solution Example
- = < ki Not applicable =
8% Outline 52 > B () TaskRepositories [] TaskList (2. Problems (] Properties I Templates [ Feed Reader \ Transport Organizer ~* Findings © = Jm|
L Y 2 errors, 4 wamings, 0 others
4 O ZVF_USERDEMO Type TestCaselD Finding Type Impact  Location Package System ID Mitigation
© MAB 4 c® Flaw
o LN ¢» Disclosure of Critical Data (Customized) #0029 Flaw High ZVF_USERDEMO  ZVF.DEMO  R66 /e
c» Missing AUTHORITY-CHECK in Reports 20080 Flaw High ZVF_USERDEMO  ZVF.DEMO  RS6 Add an autho...
Waming
[N Missing sy-subrc Check after SELECT ... INTO / APPENDII 20201 Flaw Low ZVF_USERDEMO  ZVF.DEMO  RS6 Add a sy-subr...
Usage of SELECT * #0062 PotA Medium ZVF_USERDEMO  ZVF.DEMO  R66 /e
Missing WHERE Restriction in SELECT Statement 20064 PotA High ZVF_USERDEMO  ZVF.DEMO  RS6 n/a
Usage of LOOP AT itab INTO 20089 PotA Medium ZVF_USERDEMO  ZVFDEMO  R6 n/a

537013 Viehus Fonge GribHl All nghis reserved. )

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 35
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Terms “OH

Package
Development organization packages (.
Package)

» Structural package (S)
» Main package (M)

» Development package (D) Example HR

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 36
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Terms

Enterprise business area

Il EMPOWER THE EVOLUTION OF NOW 1

Development organization application component ~

Enterprise Business Area

Program Edit Goto Utilities Environment System Help

(V] «E OO0 THE
ABAP Editor: Change Report Z8820038_WS19
« S W WO & T
4 Repository Browser

'_!Z Repository Information System

Application Hierarchy v

Packages v |G
*|. SIS 45| &

Object Name Description

v Application Components SAP £
> Application Platform AP
> Basis Components BC
> Business intelligence solutions Bl
> Enterprise Performance Management EPM

Enterprise information management solutions EIM
Cross-Application Components CA
Enterprise Portal EP
Customer Relationship Management CRM

>
>
>
> SAP NetWeaver Master Data Management MDM
>
>
>

Financials FIN
Business Mobile MOB
Supply Chain Management SCM
Product Lifecycle Management PLM
Portfolio and Project Management PPM

> SAP Business Information Warehouse BW

© idgF Dr. Schwaiger Roland
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Application Hierarchy: Display
P b = B K

SAP

—Ca
—Ca
—Ca
—Ca
—Ca
—Ca
—Ca
—Ca
—=

UV Enterprise Computing 911.411
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SDVS
SSAPTERM_SY
SSVM

— SY-ASA
—Ga SV-SMB
& sv-SMG

—Ca SY-SMG-ADM

SY-SMG- ASU

SV -SMG-BPR

SY-SMG - CDM

—IF1 CSW-CSMG-M

Information system

Setfocus

Application Components

Application Platform
Cross-Application Components
Enterprise Portal

SAP NetWeaver Master Data Management
Supply Chain Management

SAP Business Information Warehouse
Knowledge Management

Basis Components

Service

KW: DVS MEta Model and Interfaces
Terminology & Glossary: Translation SV
Application component SY

ASAP (AcceleratedSAP)

Small and Medium-Sized Businesses
Solution Manager

System Administration and Planning
Application-Specific Upgrade
Business Process Repository

Custom Development Management Cockpit
Channe Rennecet Mananeament
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Terms
Software component

Development organization software
component

This describes a set of development objects that can only
be delivered together.

Exception : Packages that are not to be delivered to
customers must, however, be assigned to the

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 38
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Terms
Transport layer

Development organization transport layer

All development projects that are carried out in
an SAP system and transported on the same

transport routes are combined into a
transport layer.

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 39
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Terms "on

Transport request

Development organization transport reqUESt

(=7 Transport Organizer: Auftrige

Projektleiter: Anderungsauftrage mit Beteiligung von BC400-00

CARSON I —Anderbar Prolarileitar
Auftragsnummer EL_Transportierbar
' — |T3K900051 CARSO Mitarbelfe
itarbeiter
Aufgabennummer IT3K900052 CARSON ,

— |T3KS00053 BC400-0C

H B x

vom Mitarbeiter ZBC400_00_FLIGHTLIST
bearbeitete -
Repository-Objekte

IT3KS00054 BC400-01
IT3K900055 BC400-02
IT3K900056 BC400-03
IT3KSO0057

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 © SAP Page 40
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Terms
Packages

Classic Il EMPOWER THE EVOLUTION OF NOW 1

Development organization : Based on package,

e.g. Local Package $TMP

Package r$TMP T Saved
L =
Subpackages Package Hierarchy
N
Basic Data
Short Description Temporary Objects (never transported!)
Person Responsible SAP
Created by SAP Created On
Last Changed By SAP Changed on

Application Component

Package Properties

Superpackage Change

Main Package

Adding further objects not possible

Transport Attributes

Transport Layer

Software Component LOCAL

Record Object Changes in Transport Requests

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 41
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Terms P Nan

Packages

Development organization : Based on package,

e.g. Local Package ZLOCAL

v ETRL EN_1 [TRL, 100, C89980002381 EN]
v <.ﬁ}Favorlte Packages (46 855)
> {8 ZLOCAL (46 855) Generated Package for ZLOCAL

¥ Favorite Objects (0)

> 4. Released Objects

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 42
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Terms
Do it yourself!

v ZZTRL_EN_1 [TRL, 100, CB9980002381, EN]
v {#Favorite Packages (46 855)

> I ZLO

Create adevelopment & feene

&% Generate ABAP Repository Objects...

p dC kage b e | ow Z LO C A I_: i
Name = Z<MATNR>

Create an ABAP package.

Project: * TRL_EN_1

1. Use the context menu in

——

> @ ABA
@ ABA
i

¥ Other ABAP Repository Object

New ABAP Package

Description: * My package for ABAP Basic

Original Language: EN

ADT on ZLOCAL R
2. Fill out the creation form 2

Il EMPOWER THE EVOLUTION OF NOW 1

REICADTE I

T

P Class

P Interface

& Tveee

nt ralaaca jy

Browse...

o o New ABAP Package

ABAP Package

Select package properties.
[ ] = -

o0 e New ABAP Package
ABAP Package

o0
Select package properties. 'Hj Package Type: Development
I n

Software Component: *  ZLOCAL
Package Type: * Development

Transport Layer: *
Software Component: *  ZLOCAL

Record objects changes in transport requests
Transport Layer: *

Record objects changes i transport requests

® <Back Cancel @ <Back

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411
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Cancel
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Terms éﬁ

< Nofi

Do it yourself!

v 22 TRL_EN_1 [TRL, 100, CB9980002381, EN]

v {¥ Favorite Packages (46 854)

> B} ZLOCAL (46 855) Generated Package for ZLOCAL
> {4 ZRS20250131 (0) My package for ABAP Basic

## Package: ZRS20250131

General Data

Responsible: CB9980002381 (3e84efd6-b7c2-4889-aed2-96fd78ee704c)

Default ABAP Language Version: ~ ABAP for Cloud Development

Transport Properties

Transport Layer:

Software Component: ZLOCAL

Record objects changes in transport requests

© idgF Dr. Schwaiger Roland
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Package Properties

Sugergackage::J IZLOCAL
e

Package Type:

Adding further objects not possible

Package encapsulated

Browse...

Browse...

UV Enterprise Computing 911.411
WS 2025/2026
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Terms “QH

N a m e S P a c e S Bm EMPOWER THE EVOLUTION OF NOW

SAP delivers its own software developments to the customer. The customer can
develop their own software. In principle, there can be NaMe overlaps

between SAP objects and customer objects .

There are two variants (namespaces) to protect customer objects.

1. If development objects begin with Z or Y, they are implicitly protected

beca;Jse SAP does not deliver objects beginning with Z or Y (exception: customer
exits

2. Reserved namespace from SAP . This has 10 digits and begins with “/”
and ends with “/". This namespace must be prefixed to the development
objects. This variant is particularly interesting for third-party providers.

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 45
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Terms
Activation State

= Repository objects
- ACt'Vlt\/ States Gesicherte f’rogramme
. Program T\/pes ( zur Weiterentwickelung / Test )
— Function Modules

» Dictionary objects
— Activity States

_ Domain e
— Data Elements <
— Structure AT e LAV afelt

stets aktuell generiert.

— Transparent Table

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411
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Il EMPOWER THE EVOLUTION OF NOW 1

Aktivierte Programme
{ zur systemweiten Nutzung / Transport )

Programm A
( aktive Version )

Programm B
( aktive Version )

Programm C
( aktive Version )

Bei Ausfilhrung wird das bei
Aktivierung generierte
Laufzeitobjekt benutzt.

© SAP
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Terms “OH

Repository Object

» Repository Objects (repository structure)

Database

client-independent client dependent

Repository

Tables

Tables MANDT

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 47
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Terms

Processing Sequence
» Example program with exemplary sequence

Presentation Application ~ Database

>_
-C,
=]

Classic B EMPOWER THE EVOLUTION OF NOW Il

B . ey ey
Selection ABAP || ABAP - -
c - ‘ : ; Selektionsbild '
Screen List List | = |
Vi ewe r ' Datenobjekte
A E : ; ABAP-
L . _ Verarbeitungsblock
_» Application ABAP-Verarbeitungsblock ' ——-—
Logic
Database
© SAP
© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 48
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*& report 28820038 _WS19_HELLO_WORLD
*
&

e e e e e e e

*&
*&

REPORT z8820038_ws19_hello_world.

* Airline input field
PARAMETERS: pa_car TYPE scarr-carrid .

* Target data object for FG name
DATA gd_carrname TYPE scarr-carrname .

*o4 %k

INITIALIZATION.
* Initialization for input field
pa_car="LH"

LOAD OF PROGRAM.
START OF SELECTION.

* Reading the FG from the DB table SCARR
SELECT SINGLE carrname FROM scarr INTO gd_carrname
WHERE carrid = pa_car.

END OF SELECTION.

* Output to standard list
WRITE ' Hello World!".

*New line
new line.

* Output of the name of the FG
WRITE: / 'FG name: ', gd_carrname..

© idgF Dr. Schwaiger Roland
nor.gmbh, rolandschwaiger.at
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Classic

W EMPOWER THE EVOLUTION OF NOW 1
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Terms: Sample program

MVC pattern

REPORT z8820038 ws19 hello world.

* Airline input field
PARAMETERS: pa_car TYPE scarr-carrid .

Il EMPOWER THE EVOLUTION OF NOW 1

Classic

Selection screen = View View

* Target data object for FG name
DATA gd_carrname TYPE scarr-carrname .

Business data = model ]

%%

" TNTTIACIZATION.

* Initialization for input field
pa_car ="LH".

LOAD OF PROGRAM.

START OF SELECTION.

- )

* Reading the FG from the DB table SCARR

WHERE carrid = pa_car.

SELECT SINGLE carrname FROM scarr INTO gd _carrname

Business logic = model Controller

(ENDOFSECECTION. )

* Qutput to standard list
WRITE ' Hello World!".
*New line

new line.

* Output of the name of the FG
WRITE: / 'FG name: ', gd_carrname.

© idgF Dr. Schwaiger Roland
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Results list = View
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Development Model RA

RAP - The big picture

CONSUMPTION

BUSINESS
SERVICE
EXPOSURE

DATA MODELING
& BEHAVIOR

© idgF Dr. Schwaiger Roland

WEB APIs

Consume OData based services

EVENTS

Consume business events

» = Nofi

I EMPOWER THE EVOLUTION OF NOW I

SAP FIORI Uls

Consume OData based Ul
services

SERVICE BINDING - Bind to protocol version and scenario

SERVICE DEFINITION - Define scope to be exposed

BUSINESS OBJECT PROJECTION AND INTERFACES

CDS: BO projection views
BDEF: Behavior projection

ABAP: Behavior implementation*

CDS ENTITIES
CDS: Data modeling

BUSINESS OBJECTS
CDS: Data modeling
BDEF: Behavior definition

ABAP: Behavior implementation

EXTENSIBILITY

nor.gmbh, rolandschwaiger.at

Enterprise Computing
WS 2025/2026

* Not applicable for RAP BO interfaces

(c) SAP
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Development Model CAP

Frontends

Development
tools

Databases
(SAP HANA, PostgreSQL,
sqlite, ...)

Infrastructure

(Cloud Foundry, Kyma/Kubernetes, local, ...

no@de EXPress i) > Javar € spring

POWERED

© idgF Dr. Schwaiger Roland Enterprise Computing
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(SAP Fiori, Vue, React, ...

I EMPOWER THE EVOLUTION OF NOW I

Platform
Services

(c) SAP
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Development Model CAP

Exampl

Employee Management

Employees Depariments

Dashboard

TOTAL EMPLOYEES

8

Department Stati

DEPARTMENT
Engineering
Human Resources
Finance
Marketing

Sales

Recent Hires (Last 6 months)

Employee Management

Dashboard Employees

Leave Management

e

System

Leave Management

ACTIVE EMPLOYEES

8

EMPLOYEE COUNT

System

EMPLOYEE LEAVE TYPE START DATE END DATE
John Doe Annual 25.12.2024 31122024
Jane Smith Sick 15.11.2024 16.11.2024

© idgF Dr. Schwaiger Roland
nor.gmbh, rolandschwaiger.at

REASON

Christmas holidays.

Medical appointment.

DEPARTMENTS

5

Welcome, RS EHpiovEE

Dashboard -EH o

—

Employees
Name emarL
AVERAGE SALARY
David Brown david.brown@company.com

$70 000

Emily Davis emily.davis@company.com

John Doe John.doe@company.com
AVERAGE SALARY

Mike Johnson  mike:johnson@company.com
$83333,333
72500 Alex Miller alex.miller@company.com
$65 000 Jane Smith jane smith@company.com
$45 000

Sarah Williams  sarah.willams@company.com
$55 000

Lisa Wilson lisa.wilson@company.com

sTATUS

PENDING

APPROVED

Welcome, R (@wovee

Employees Departments

ACTIONS

o

Approved by Manager

EMPLOYEE DATE HOURS

John Doe 16.12.2024 8h

Jane Smith 15.12.2024 75h

John Doe 14.12.2024 8.5h

Weekly Summary
John Doe

This Week:0h

Total Logged:8h

Jane smith

This Week:Oh

Total Logged:7.5h
Mike Johnson

This Week:0h

Total Logged:0h

Enterprise Computing
WS 2025/2026

Employee Management System

New

Leave Management

DEPARTMENT

Human Resources

Finance

Engineering

Engineering

Marketing

Engineering

Human Resources

Sales

Employee Management System

POSITION

HR Manager

Finandial Analyst

Senior Software Engineer

Engineering Manager

Marketing Coordinator

Software Engineer

HR Specialist

Sales Representative

Time Sheet Management

PROJECT
Project Alpha
Project Beta

Project Alpha

DESCRIPTION

Development work on main features

Testing and bug fixes

Code review and documentation

I EMPOWER THE EVOLUTION OF NOW I

Welcome, s (@ipoveD

Search employees.

HIRE DATE  SALARY
182022 $85 000
14.2023 465 000
151203 $75000
162022 $95 000
1552023 $45000
122023 $80 000
153203  $60000
1112022 $55000

Welcome, RS

sTaTUS

susMITTED

APPROVED

DRAFT

Add New Empl

STATUS  ACTIONS
e (B0 2
AcTIve
AcTive
AcTive
AcTIve
AcTIve
acrIve

AcTive

(empLovee)

ACTIONS

=3

Approved by Manager

=3 e
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Terms

Code analysis
Dynamic vs. Static Analysis
— Debugger (/h)
— Code inspector (TA SCl)

» Test Variant
= Object Set

Classic

/h

“/h" ins Befehlseingabefeld
+ Enter-Taste

Il EMPOWER THE EVOLUTION OF NOW 1

Hilfsmittel P Debugging Dynpro

Debugging ABAP

Alternative zu “/h"

& =
"-_"'»""59" gnrh-m- !i'n-n;-,-- E!-_--mu'i- Eu-ykl\np_-y. 5._11.095'.. -'_2!"_.'7-?! LH’-,- AH
< 1108 Q@ DB uhHo0 OE @B
m | n S e Cti O n (1) - ABAP Debugger kontrolliert Session 1 (exklusiv)
p (&[S @] O waxhzom | 1) Extra-Modus
LN O — 1 BLAAR TED_TERUEGER {16 SY-9BAC @
$ Bven SELECTION @l sv-usix
= Einzelschritt we | Sruen | Tebehn | Oshbe | Oesalanmegen | Dst 0 0T
L : » 2] € ?MMM.\Q.M.'N [
Code Inspector: Einstieg 4 - m} ]
a :- REPORT bo&00_ded debugger. % & E-g 6!‘: N 2 E‘B
Inspektion = Prifung Vi persnuwseaH(a) COMSTANTS: go_gf TYPE s_cerc_id 1| o4 | [ fowinnn fe_fvunt C] =
E:%::’ED e DATA: gd_carcidl TYPE 3_carc_id,| | B3 | BL_6GF oF =]
veryvendet S EDZEaEng 9d_carcidz TYPE s_oerc_id | | £3 || 60_CARRID! £2
Obée:;?fsnge S . 9d4_count  TYPE 1. kS £0_CARRII2 LH CS
el LT 1 - -
0 anan:e o Name E; , ) Ners, = 14 NOVE gc_gf TO gd_carcidl. FoCond E
~ “{DiZlcia) ! 9d_carcidz = gd_carcidi.
Bt - | Prufaiand
rome. (3 Ape T=1= J
”l\:‘fmjylmlm 7 94 count = gd_count + DOprlkliCk auf .
2 prridl, Datenobjekt e aln
5 @ aktuelle Anweisung iz ———
lokal  global | AAP Ln 14 Cel 18 UM

© idgF Dr. Schwaiger Roland
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Terms
Code analysis

= ABAP Test Cockpit (ATC) (Static Analysis): Identifies syntax
errors, coding standard violations (e.g., naming conventions), and
potentlal security vulnerabilities. It supports remote analysis for
system conversions (e.g., S/4HANA readiness).

= ABAP Profiler (Dynamic/Performance Analysis): Integrated into
ADT to trace code execution, analyzing runtime, database
accesses, and performance bottlenecks. It prowdes views like call
trees and timelines to pinpoint slow code.

= ABAP Debugger: Allows interactive analysis of code at runtime,
including breakpoints, stepping through code, and inspecting
variable values, including specialized views for internal tables.

» Code Inspector (SCI): Traditional static code analysis tool

integrated into ADT for checking compliance with development
standards.

New W EMPOWER THE EVOLUTION OF NOW 1

© idgF Dr. Schwaiger Roland Enterprise Computing Page 55
nor.gmbh, rolandschwaiger.at WS 2025/2026


https://www.google.com/search?q=ABAP+Test+Cockpit+%28ATC%29&rlz=1C5CHFA_enAT999AT999&oq=code+analysis+in+adt&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCDU2MjJqMGo5qAIGsAIB8QUmIKkrgPsW9g&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjsnLyVvraSAxUz_7sIHVpMC4AQgK4QegQIAxAB
https://www.google.com/search?q=ABAP+Test+Cockpit+%28ATC%29&rlz=1C5CHFA_enAT999AT999&oq=code+analysis+in+adt&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCDU2MjJqMGo5qAIGsAIB8QUmIKkrgPsW9g&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjsnLyVvraSAxUz_7sIHVpMC4AQgK4QegQIAxAB
https://www.google.com/search?q=remote+analysis&rlz=1C5CHFA_enAT999AT999&oq=code+analysis+in+adt&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCDU2MjJqMGo5qAIGsAIB8QUmIKkrgPsW9g&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjsnLyVvraSAxUz_7sIHVpMC4AQgK4QegQIAxAC
https://www.google.com/search?q=ABAP+Profiler&rlz=1C5CHFA_enAT999AT999&oq=code+analysis+in+adt&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCDU2MjJqMGo5qAIGsAIB8QUmIKkrgPsW9g&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjsnLyVvraSAxUz_7sIHVpMC4AQgK4QegQIAxAE
https://www.google.com/search?q=ABAP+Profiler&rlz=1C5CHFA_enAT999AT999&oq=code+analysis+in+adt&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCDU2MjJqMGo5qAIGsAIB8QUmIKkrgPsW9g&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjsnLyVvraSAxUz_7sIHVpMC4AQgK4QegQIAxAE
https://www.google.com/search?q=call+trees&rlz=1C5CHFA_enAT999AT999&oq=code+analysis+in+adt&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCDU2MjJqMGo5qAIGsAIB8QUmIKkrgPsW9g&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjsnLyVvraSAxUz_7sIHVpMC4AQgK4QegQIAxAF
https://www.google.com/search?q=call+trees&rlz=1C5CHFA_enAT999AT999&oq=code+analysis+in+adt&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCDU2MjJqMGo5qAIGsAIB8QUmIKkrgPsW9g&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjsnLyVvraSAxUz_7sIHVpMC4AQgK4QegQIAxAF
https://www.google.com/search?q=timelines&rlz=1C5CHFA_enAT999AT999&oq=code+analysis+in+adt&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCDU2MjJqMGo5qAIGsAIB8QUmIKkrgPsW9g&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjsnLyVvraSAxUz_7sIHVpMC4AQgK4QegQIAxAG
https://www.google.com/search?q=ABAP+Debugger&rlz=1C5CHFA_enAT999AT999&oq=code+analysis+in+adt&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCDU2MjJqMGo5qAIGsAIB8QUmIKkrgPsW9g&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjsnLyVvraSAxUz_7sIHVpMC4AQgK4QegQIAxAI
https://www.google.com/search?q=ABAP+Debugger&rlz=1C5CHFA_enAT999AT999&oq=code+analysis+in+adt&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCDU2MjJqMGo5qAIGsAIB8QUmIKkrgPsW9g&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjsnLyVvraSAxUz_7sIHVpMC4AQgK4QegQIAxAI
https://www.google.com/search?q=Code+Inspector+%28SCI%29&rlz=1C5CHFA_enAT999AT999&oq=code+analysis+in+adt&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCDU2MjJqMGo5qAIGsAIB8QUmIKkrgPsW9g&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjsnLyVvraSAxUz_7sIHVpMC4AQgK4QegQIAxAK
https://www.google.com/search?q=Code+Inspector+%28SCI%29&rlz=1C5CHFA_enAT999AT999&oq=code+analysis+in+adt&gs_lcrp=EgZjaHJvbWUyBggAEEUYOTIHCAEQIRigAdIBCDU2MjJqMGo5qAIGsAIB8QUmIKkrgPsW9g&sourceid=chrome&ie=UTF-8&ved=2ahUKEwjsnLyVvraSAxUz_7sIHVpMC4AQgK4QegQIAxAK

Analysis Tools

Overview

~ General Information

Title: [ZRAM'TEST,PROFILING

1D: o i LAT010013.DAT
Date: 15.06.2021, 00:10:55

Server: g i

User: g LN KK

Aggregation: No Aggregation (Call Sequence available
Size: 40 KB

~ Runtime Distribution

Overall: 0.02s

ABAP: 0.01s (37%)
Database: 0.01s (57%)
System: < 0,01s (6%)

<

Overview| Condensed Hit List| Hit List Aggregated Call Tree| Call Sequence | Call Timeline| Database Accesses

© idgF Dr. Schwaiger Roland
nor.gmbh, rolandschwaiger.at

B 37% neap
I 57% Database
D 6% System

~ Analysis Tools

Condensed Hit List

Hit List

= Aggregated Call Tree
= Call Sequence

Call Timeline
Database Accesses

¥ SQL Trace

Debugger

New W EMPOWER THE EVOLUTION OF NOW 1
Shows top consumers aggregated to called units (methods, fu
Shows top consumers by call position
Shows aggregated call stacks in a hierarchy
Shows Sequence of trace events in a hierarchy
Shows diagram of trace events and time consumed
Shows database accesses
Shows SQL trace in SAPGUI
A6 v @R 28 <
Eckpse [E=r=s ]
=0 o vadabe ® ]
Name Vaue At Type Technica Type Lengtn
© <Entervartie: o
© GUELLDTHC  [(0870080]Sindud Table /RWEMOB/BLLOTHCT  Stndard Tabe o
oo D006l Standce. \TYPE % TOOOOISIEOR00D.. Standrd Table o :
s = s ’ /— Variable
© ciobat
[24x87(3080) JStandard Table
Ot © (L. Ol L oLE . u |0 oum Qw1 Ol - [T 3 » S 8 | g oulne iR e =)
» O/ NEEEEIE B> i b whie b loop 4 © /RWEMOB/CREATE_BIX BIT
. FREE gt_cokfkk @ e
S cononp
- ] E i & Coususon
{608 AT FTSTENEIIT] ASSTGNING FIELD-SYMBOL(<Fs_billdthe>) § b

WHERE item_index
AND contract_id+d(6) = c_ser_ro

aginton ) I
SELECT *

FRON /ruemob/v_e2kfkk
INTO TABLE GOATA(Lt_c2kfik)
WHERE contrid = @<fs_billdthc>-contract_id

AND ( vktyp = c_vktyp_e8 OR vktyp = Gc_vktyp_e9 ).

¥, 4849 nterml Table Debogger)

T TobiOuta] ! Columns GTBLLOTHC 120870080 Standard Table:
Row  MANDT ORI MEMINOEX  CONTRACTID  BORTYP SPONSORCID  NUTZERCD NI UNKQUEID
1 SELECT *
72 FROM /v_cakfkk

TNTO TARIE GNATAMN+ Ikflk)

© Conele

METERID

& CSTAT.OROAM

/ Outline

© GS BILLOTHC INFOSATZ

@==-o

AUHIWE  1s.COUPON CHARGETME GG LOADDA.. BEC~
& C sz C
© GS.BLDATA SO
© GTELDTHC INFOSATZ
© GS_BRDTHC INFOSATZ
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Hello Cloud
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Create a console
application

» Create an ABAP class with

interface
IF OO0 ADT CLASSRUN

— ZCL_<INITIAL>20260204 _HC

© idgF Dr. Schwaiger Roland Enterprise Computing
nor.gmbh, rolandschwaiger.at WS 2025/2026
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Created class
Short introduction

CLASS zcl_rs20260204 _hc1 DEFINITION PUBLIC FINAL CREATE PUBLIC.

PUBLIC SECTION.
INTERFACES if _oo_adt_classrun.

PROTECTED SECTION.

PRIVATE SECTION.
ENDCLASS.

CLASS zcl_rs20260204 _hc1 IMPLEMENTATION.

METHOD if _oo_adt_classrun~main.
* Here goes the code
ENDMETHOD.

ENDCLASS.

© idgF Dr. Schwaiger Roland Enterprise Computing
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Great code! "0"

W EMPOWER THE EVOLUTION OF NOW 1

CLASS zcl_rs20260204 _hc1 DEFINITION PUBLIC FINAL CREATE PUBLIC.

PUBLIC SECTION.
. 1.Activate and test your class.

INTERFACES |f_oo_adt_classrun ' 1. Activate the class with the keyboard
PROTECTED SECTION. shortcut Ctrl + F3.
PRIVATE SECTION 2.  Run the class with the F9 key.

' 2.Check the output in the Console view of Eclipse.
ENDCLASS. 1. Check the Console view that should have

opened as a new tab below the editor
CLASS zcl_rs20260204 _hc1 IMPLEMENTATION. view.
2. If the Console view is not visible, open it
) ) by choosing Window—Show

METHOD if _oo_adt_classrun~main. view—Other. Double-click Console in the
* Here goes the code hit list.
out->write( 'Hello Cloud" ).
ENDMETHOD.

ENDCLASS. 2! Problems Cons%

ABAP Console
Hello Cloud
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Dictionary
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Dictionary "0"

W EMPOWER THE EVOLUTION OF NOW 1

Structured Analysis and Structured Design (SA/SD) is a traditional software development
methodology that was popular in the 1980s and 1990s. It involves a series of techniques for
designing and developing software systems in a structured and systematic way. Here are some key
concepts of SA/SD:

Functional Decomposition: SA/SD uses functional decomposition to break down a complex
system into smaller, more manageable subsystems. This technique involves identifying the main
functions of the system and breaking them down into smaller functions that can be implemented
independently.

Data Flow Diagrams (DFDs): SA/SD uses DFDs to model the flow of data through the system.

DFDs are graphical representations of the system that show how data moves between the
system's various components.

Data Dictionary: A data dictionary is a central repository that contains descriptions of all the data
elements used in the system. It provides a clear and consistent definition of data elements, making
it easier to understand how the system works.

Structured Design: SA/SD uses structured design techniques to develop the system's architecture
and components It involves identifying the major components of the system, designing the
interfaces between them, and specifying the data structures and algorithms that will be used to
implement the system.

Modular Programming: SA/SD uses modular programminﬁ techniques to break down the
system’s code into smaller, more manageable modules. This makes it easier to develop, test, and
maintain the system.

© idgF Dr. Schwaiger Roland Enterprise Computing Page 64
nor.gmbh, rolandschwaiger.at WS 2025/2026



Il EMPOWER THE EVOLUTION OF NOW 1

Data Objects
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Data Objects Nofi

Variables

+ Value may change during runtime
+ |dentified by a name
+ Well-defined starting value

Constants

* Value hard-coded in source code
+ |dentified by a name

Literals

* Value hard-coded in source code
* Anonymous (no name)
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Declaration of variables "0"

Statement DATA

[ DATA <variable_name> TYPE <type> [ VALUE <starting_ value> ]. |
N

Y4 N N\

Starting value of the
variable (optional)

Name of the variable Type of the variable

Examples

DATA my_varl TYPE 1i.
DATA my_var2 TYPE string.
DATA my_var3 TYPE string VALUE Hello World .
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ABAP Dictionary (DDIC)

Data Types
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General

Data Types
Scope of Types Kind of Types
= Builtintypesin * Elementary Types
ABAP » Structured Types
» Custom Types — Structure
« ABAP Dictionary — View
Types — Transparent Table

 Table Types
» Referential Types
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Try it out!

* Data Objects with Built-in Types

26 26 5 5 5 26 5 5 5 26 26 5 5 5 6 5 5 5 26 3 5 5 6 6 5 5 5 26 3 5 5 2 2 5 5 5 6 5 5 5 6 2 5 5 2 6 5 5 5 6 3 5 5 6 6 5 5 58 % X 55 X 0ok % X

" comment/uncomment the following declarations and check the output
DATA variable TYPE string.

DATA variable TYPE i.

DATA variable TYPE d.

DATA variable TYPE ¢ LENGTH 10.

DATA variable TYPE n LENGTH 10.

DATA variable TYPE p LENGTH 8 DECIMALS 2.

X X x ¥ x

* Output

26 26 5 5 5 26 5 5 5 26 6 5 5 2 6 5 5 5 26 3 5 5 2 6 5 5 5 26 3 5 5 2 6 5 5 5 6 5 5 5 6 2 5 5 2 6 5 5 58 6 2 5 5 2 6 5 5 58 % X 5 X ok % X

out->write( 'Result with Initial Value)' ).
out->write( variable).
out->write( '--------- ")

variable = '19891109'.

out->write( 'Result with Value 19891109' ).
out->write( variable).
out->write( '--------- ")

© idgF Dr. Schwaiger Roland Enterprise Computing
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Constants

Statement CONSTANTS

W EMPOWER THE EVOLUTION OF NOW 1

[CONSTANTS <constant_name> TYPE <type>

N

VALUE <value>. }

Examples

/

Name of the constant

I\

Type of the constant

\

Value of the constant
(mandatory)

CONSTANTS my_constl
CONSTANTS my_const2

CONSTANTS my_const3

TYPE i VALUE 12345.

TYPE string VALUE "Hello World .

TYPE C LENGTH 3 VALUE IS INITIAL.

© idgF Dr. Schwaiger Roland
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Literals

Number Literals PREYEEY

I EMPOWER THE EVOLUTION OF NOW 1

* integer numbers
+ With or without sign
» Data type: | or P (with 0 decimals)

Text Literals 'LH'. '123.45'

» Marked with simple quote (')
* TYPE C, length without trailing blanks

String Literals ‘Hello", "What's up?"

« Marked with backquote (°)
« TYPE STRING

© idgF Dr. Schwaiger Roland Enterprise Computing
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Try it out!

* Example 1: Local Types

* Comment/Uncomment the following lines to change the type of my_var
TYPES my_type TYPE p LENGTH 3 DECIMALS 2.

* TYPES my_type TYPEi.

* TYPES my_type TYPE string.

* TYPES my_type TYPE n length 10.

* Variable based on local type
DATA my_variable TYPE my_type.

out->write( “my_variable (TYPE MY_TYPE)").
out->write( my_variable ).

* Example 2: Global Types

* Variable based on global type .
" Place cursor on variable and press F2 or F3
DATA airport TYPE /dmo/airport_id VALUE 'FRA'.

out->write( “airport (TYPE /DMO/AIRPORT_ID )°).
out->write( airport).

* Example 3: Constants

CONSTANTS c_text TYPE string VALUE "Hello World™.
CONSTANTS c_number TYPEi  VALUE 12345.

"Uncomment this line to see syntax error ( VALUE is mandatory)
* constants c_text2 type string.

out->write( “c_text (TYPE STRING)").
out->write( c_text).
out->write( '--------- ‘).

out->write( “c_number (TYPE I)).
out->write( c_number ).

out->write( “--------- c).

* Example 4: Literals

out->write( 12345 ‘). "TextLiteral (TypeC)
out->write( "12345 "). "String Literal (Type STRING)
out->write( 12345 ). "Number Literal (Type I)

“"uncomment this line to see syntax error (no number literal with digits)
* out->write( 12345.67 ).

© idgF Dr. Schwaiger Roland
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Package
D D I C /DMO/FLIGHT
Table

/DMO/AGENCY BB EMPOWER THE EVOLUTION OF NOW

Structured Type | s

/dmo/s ext incl agency

Two-tier domain approach in the ABAP
Dictionary

Strukturtyp

Sematic Datenelement | Datenelement | Datenelement
information 1 2 3

Technical Dom Domane 2
information omane 1 AEIE
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DDIC NOH

Data Element

= Motivation: definition of global scalars Types
in the ABAP Dictionary ( business or also
semantic LEV@' ) eoss . ==

Category: Domain

MO/AGENCY_ID Browse... ) 8
Medium: = Agency ID
Data Type: * NUMC 8
L] Long: ° Agency Number
Length: * 6
] Heading: ~ Agency ID

~ Additional Properties

Name: Component Name:

Parameter: Change Document Logging

Bidirectional Options

Basic Direction:

» Usage:

Typing of variables, interfaces,
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DDIC NQ"

D | Il EMPOWER THE EVOLUTION OF NOW 1

= Motivation: Serves to define global technical Types with
fixed values

» (reate:
= Use: Technical Type for Data elements
© Domain: /DMO/AGENCY_ID E & &~ @
Format Output Characteristics
c+'NoMc | ‘Browse.. |  OutputLength
6 Conversion Routine:
~ Fixed Values
Define the single fixed values or interval of values
Description
Specify a value table as the proposed value for checking the foreign key
© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 76
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DDIC NQ"

Transparent Table
» Motivation; Used to define a DB table

» 1 @EndUserText.label : 'Flight Reference Scenario: Managing Agencies'
(:: 1: [ 2 (@AbapCatalog.enhancement.category : #EXTENSIBLE ANY
. r e a e X 3 @AbapCatalog.tableCategory : #TRANSPARENT
4 Q@AbapCatalog.deliveryClass : #A
5 @AbapCatalog.dataMaintenance : #RESTRICTED
| d . 6 define table /dmo/agency {
7
n n I CeS 8 key client : abap.clnt not null;
9 key agency_id : /dmo/agency_id not null;
. 10 name : /dmo/agency name;
P 11 street : /dmo/street;
- r” I lar\/ 1.2 postal code : /dmo/postal_code;
13 city : /dmo/city;
14 country code : landl;
15 phone number : /dmo/phone_number;
- e C O n a r\/ 16 email address : /dmo/email address;
17 web_address : /dmo/web_address;
18 attachment : /dmo/attachment;
] . 19 mime type : /dmo/mime_type;
. TeChnlcal Settlngs 20 filename : /dmo/filename;
21 local created by : abp_creation_user;
22 local created_at : abp creation_ tstmpl;

23 local last changed by : abp locinst lastchange user;
24 local last changed at : abp locinst_lastchange tstmpl;

25 last changed at : abp lastchange tstmpl;
26 include /dmo/s_ext incl agency;
27
28 '}
© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 77
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DDIC

Transparent Table

» Column definition:
Columns

Part of the primary
Key ?

nitialization
Typing

© idgF Dr. Schwaiger Roland
nor.gmbh, rolandschwaiger.at
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@EndUserText.label 'Flight Reference Scenario: Managing Agencies'
@AbapCatalog.enhancement.category #EXTENSIBLE ANY
@AbapCatalog.tableCategory #TRANSPARENT
@AbapCatalog.deliveryClass : #A

@AbapCatalog.dataMaintenance #RESTRICTED

define table

/dmo/agency {

key client : abap.clnt not null;

key agency_id : /dmo/agency_id not null;
name : /dmo/agency name;

street /dmo/street;

postal code /dmo/postal_code;

city /dmo/city;

country code landl;

phone number
email address
web address

/dmo/phone number;
/dmo/email address;
/dmo/web_address;

attachment
mime_ type
filename

local created by
local created at

local last

local:last:
last_changed at

/dmo/attachment;
/dmo/mime_type;

/dmo/filename;

abp creation user;

abp creation tstmpl;
abp_locinst lastchange user;
abp_locinst lastchange tstmpl;
abp lastchange tstmpl;

changed_by
changed_at

include /dmo/s_ext incl agency;

UV Enterprise Computing 911.411
WS 2025/2026
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DDIC
Transparent Table

By maintaining a foreign key check Non-

referential integrity is defined at the database
level.

The definition of this check only has an effect if a
Dynpro or Web Dynpro field is defined that creates a

reference to the foreign key field.

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411
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DDIC

Transparent Table

Technical settings & expandability

© idgF Dr. Schwaiger Roland
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@EndUserText.label 'Flight Reference Scenario: Managing Agencies'
@AbapCatalog.enhancement.category #EXTENSIBLE ANY
@AbapCatalog.tableCategory #TRANSPARENT
@AbapCatalog.deliveryClass : #A

@AbapCatalog.dataMaintenance #RESTRICTED

define table

/dmo/agency {

key client : abap.clnt not null;

key agency_id : /dmo/agency_id not null;
name : /dmo/agency name;

street /dmo/street;

postal code /dmo/postal_code;

city /dmo/city;

country code landl;

phone number
email address
web_ address

/dmo/phone number;
/dmo/email address;
/dmo/web_address;

attachment
mime_ type
filename

local created by
local created at

local last

local:last:
last_changed at

/dmo/attachment;
/dmo/mime_type;

/dmo/filename;

abp creation user;

abp creation tstmpl;
abp_locinst lastchange user;
abp_locinst lastchange tstmpl;
abp lastchange tstmpl;

changed_by
changed_at

include /dmo/s_ext incl agency;

UV Enterprise Computing 911.411
WS 2025/2026

Page 80



Il EMPOWER THE EVOLUTION OF NOW 1

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 81
nor.gmbh, rolandschwaiger.at WS 2025/2026



ABAP “0"

Properties

"The language”
— IS proprietary,
—Is typed,
— enables multilingual applications,

— enables SQL access,

— has been extended in an object-oriented
mannetr,

—is platform independent,
—Is upwardly compatible.
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ABAP o
S v n t a x W EMPOWER THE EVOLUTION OF NOW

Allgemeiner Aufbau einer ABAP-Anweisung

XXX VAN

ABAP- Zusatze und Operanden Punkt als Abschluss
Schlusselwort (schliisselwort-spezifisch) der Anweisung

Programmbeispiel

pa num TYPE i.
gv_result TYPE il
pa_num TO qv_tosultl
B 1 To gv_resultl]

'Your input:'[
pa_rum

NEW-LINE .

'Result: ‘A
gv_resultll]
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ABAP
Instructions

Some important Instructions :
— DATA

— TYPES
— CONSTANTS

Il EMPOWER THE EVOLUTION OF NOW 1
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ABAP “On

Data Types

When typing variables we may use:

= BuiltInTypes(d, t, i, c, n,f, string, xstring, p),

= Custom Types (TYPES) or

= Global Types from the ABAP Dictionary ( data elefnents, structure

types, table types) V2 S
VZ/ [@/.I)L(
A vk T

Data Types Zoll

Built In Types ABAP Dictionary Types
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ABAP NOH

Type Complexity
- Elementary Types

- Structured Types

* Line type for data buffering to FG and Eval
TYPES: BEGIN OF gst fg_eval,

carrid TYPE scarr-carrid ,

carrname TYPE scarr-carrname ,

eval TYPE zscarreval-eval ,
END OF gst_fg_eval .

- Table-like Types

* Table type (standard table) with row type
gtt fg_eval TYPE TABLE OF gst fg_eval.

carrid carrname eval
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ABAP
Debugging

W EMPOWER THE EVOLUTION OF NOW 1

[ ] [ ) eclipse-workspace - Class ZCL_RS20260204_HC1 [TRL,100] - active - TRL_EN_1 - Eclipse IDE
mild Biw > @3RG % =G K @ i b £ O QR Qri®™ES €0 CF (o K Q im %R
%5 Debug X ({5 Project Explorer i Servers = B @ [A4H] ZSCH_... @® [TRL] ZCL_RS... X [ [A4H] [DMOJA... A [A4H] SCARR i = B = Variables X ©g Breakpoints &Y Expressions kB ¢ = 0
B ¢ » @ ZCL_RS20260204_HC1 b @ IF_OO_ADT_CLASSRUN~MAIN Name Value
v W ABAP Debugger [TRL, 100, CB9980002381 (3e84efd6-b7c2-488 19CLASS zcl_rs20260204_hcl DEFINITION & <Enter variable>
v 1#10-101-44-22.94112c48-db0e-4021-b981-77ca818c73cb.pod. 9 PUBLIC @ SY-SUBRC 0
v f#CB9980002381 (HTTP session: appserver-86j6h, Breakpoin 3 FINAL O ME {0:111*\CLASS=ZCL_RS20260204_HC1}
= ZCL_RS20260204_HC1 if_oo_adt_classrun~main [methi 4 CREATE PUBLIC . v O Locals
CL_OO_ADT_RES_CLASSRUN  execute_clas [method] 5 v @ouT {0:124*\CLASS=CL_OO_ADT_CLASSRUN_OUTPUT}
DR S RN b sUlmethiod] [ PUBLIC SECTION. v @ LO_DEMO_OUTPUT  {0:126*\CLASS=CL_DEMO_OUTPUT}
cL_ADT_REST_RESO}JRcE if_rest_handler~handle [met 7 > o STREAM_HANDLE {0:127*\CLASS=CL_DEMO_OUTPUT_STREAM}
CL_REST_ROUTER |f_rest_r?andler~handlt? [method] 8 INTERFACES if oo adt classrun . o HEADING_LEVEL 0
CL_REST_HTTP_HANDLER if_http_extension~handle_re e~ = MODE TEXT
" 9 PROTECTED SECTION. =
CL_ADT_WB_RES_APP lif_request_handler~handle_requ o NONPROP X
CL_ADT_WB_RES_APP handle_request [method] 10 PRIVATE SECTION.
_ADT_WB_RES_, _req 11 ENDCLASS > o STATIC_STREAM_HAN {0:125*\CLASS=CL_DEMO_OUTPUT_STREAM}
CL_ADT_WB_RES_APP if_http_extension~handle_reque & o STATIC_HEADING_LEV 0
L_HTTP_SERVER [system] execute_request [method] 12 o STATIC_MODE B HTML
APLHTTP_RUNTIME [system] http_dispatch_request [f 13 & STATIC_HTML_STRING
= SAPMHTTP [system] %_http_start [module pbo] 14 & STATIC_TEXT_STRING
W /SAPMHTTP 0010 [pbo screen] 156 CLASS zcl_rs20260204_hcl IMPLEMENTATION. & STATIC_XML_STRING

16 & STATIC_JSON_STRING
176 & HTML_STRING
18 |* Here goes the code 5 TEXT_STRING
®19 out->write( 'Hello Cloud' ). = & XML_STRING
200 & JSON_STRING
21 ENDMETHOD. > o CLASSES [8x1(80)]Sorted(Unique) Table
22 @ CLASSRUN
23 ENDCLASS. @ CLASSRUN_OUTPUT

@ STATIC_LNONPROP X

Global Class \ Class-relevant Local Types | Local Types | Test Classes | Macros

E Console {,’A Problems LJJ Debug Shell
ABAP Console
Hello Cloud
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ABAP “OH

Structured Types

— Structure (Dictionary or program local )

— Transparent Table (Dictionary)
— V/iew (Dictionary)
— CDS (Eclipse)

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 88
nor.gmbh, rolandschwaiger.at WS 2025/2026



ABAP O
Literals

Fixe Datenobjekte ohne Bezeichner

"""""""""""""""""""""""""""""""""""""""""""

Zahlenliterale Textliterale

Zeichenkellen :

Il EMPOWER THE EVOLUTION OF NOW 1

'Hallo'
*123.45%°
'123.45E01"

positive ganze Zahl : 123

negative ganze Zahl: -123
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ABAP O
Examples: Syntax

Il EMPOWER THE EVOLUTION OF NOW 1

g comments ...
B comments ... Kommentare
B comments ... ( ganze Zeilen )

PARAMETERS pa num TYPE i. [ comments ...
DATA gv result TYPE i. l comments ...
—
MOVE pa num e, ( Zeilenrest )
TO gv_result. comments ...

ADD 1 TO gv_result.

WRITE] 'Your input:'|j }

pa_num.

NEW-LINE.

WRITE] 'Result:  '[] gv_result. }
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ABAP NOH

Return Codes (sy-subrc) =~

— Important System fields are in the ABAP Dict
structure SYST defined .

— The most important is SY-SUDrC , which contains

the statement about the exit value the previous
operation returns.

IF sy-subrc = 0. “ Everything is ok

ELSE. " There something went wrong

* Reading the FG from the DB table SCARR
SELECT SINGLE carrname FROM scarr INTO gd_carrname

E N Dl F WHERE carrid = pa_car .
' IF sy-subrc <> 0.
message e002(zws19) with pa_car .
ENDIF.
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ABAP Nofl

Modularization

— Level local — local reuse
» Classic: Subprograms
» Classic: SAP GUI modules
» Classic: Event blocks

— Level global — global reuse
= Classic: Function blocks ( function groups )

« ABAP classes (ABAP interfaces)
» New: CDS
» New: AMDP = Stored Procedure with 00
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ABAP "OH

idea Encapsulation

>(-& _____________________________________________________________________ *
*& READ_EVAL

>(-& _____________________________________________________________________ *
* Reading the review

*-->ID_CARRID ID of the FG
*<--ED_EVAL rating

METHOD read _eval IMPORTING id _carrid TYPE scarr-carrid
EXPORTING ed _eval TYPE zscarreval-eval .

SELECT SINGLE eval FROM zscarreval INTO ed _eval
WHERE carrid = id _carrid .

ENDMETHOD. " READ _EVAL
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ABAP
DDIC: Structure

= Motivation: definition of global structured
type (comparable : Record or one-dim array)

» Create:

» Usage: Typing of variables, interfaces, table
types, ...

= Access to components : hyphen semantics
» Copying content: MOVE-CORRESPONDING

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 94
nor.gmbh, rolandschwaiger.at WS 2025/2026



ABAP
DDIC: Table Type

» Motivation: Defines the
global type of an internal
table

» Create: TASE11

» Definition of one internal
Table
» |mportant Instructions::

— Sort < table > BY < column >
[ ascending|decending ]

— APPEND <row> TO <table>.

— DELETE <row> FROM
<table>.

I EMPOWER THE EVOLUTION OF NOW I

Indexed Table

| o{1) Key
Hashed Table

Ofn)

Standard Table

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411
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ABAP “0"

Internal Table

Is in main memory!

Work structure (structure) Line type = Structure Type

Lz
Type of table Key
- Standard - Components
- Sorted - Sequence
- Hashed - Uniqueness
© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 96
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Output table “0"

W EMPOWER THE EVOLUTION OF NOW 1

>(-& _____________________________________________________________________ *
*& WRITE_FG_EVAL

>(-& _____________________________________________________________________ *
* Output the table to the list

*-->|T_FG_EVAL Table of FV and eval

METHOD write_fg_eval IMPORTING it_fg_eval TYPE gtt_fg_eval.
DATA: Is_fg_eval LIKE LINE OF it_fg_eval .

LOOP AT it_fg_eval INTO Is_fg_eval.

WRITE: / Is_fg_eval-carrid,
|s_fg_eval-carrname,
Is_fg_eval-eval.

ENDLOOP.

ENDMETHOD. " WRITE_FG_EVAL

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 97
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Read into internal table

*-->|D_EVAL Eval
*<--ET_FG_EVAL FG to eval

METHOD read_fg_eval IMPORTING id _eval TYPE zscarreval-eval

EXPORTING et_fg_eval TYPE gtt_fg_eval.

DATA: Id_carrid TYPE scarr-carrid,

Is_fg_eval LIKE LINE OF et_fg_eval,
Id_carrname TYPE scarr-carrname..

* Bulk operation with SELECT
SELECT carrid FROM zscarreval INTO Id_carrid
WHERE eval = id_eval.
* Fill auxiliary structure
Is_fg_eval-eval =id_eval .
Is_fg_eval-carrid = Id_carrid .
* Reading the fg from the db tabel scarr
me->read_carrname
exporting
Id _carrid
importing
Id_carrname.

Is_fg_eval-carrname = |d_carrname.
* Create entry in the internal table
APPEND Is_fg_eval TO et_fg_eval .
ENDSELECT.

ENDMETHOD. " READ_FG_EVAL

© idgF Dr. Schwaiger Roland
nor.gmbh, rolandschwaiger.at

UV Enterprise Computing 911.411
WS 2025/2026

W EMPOWER THE EVOLUTION OF NOW 1

Page 98



Il EMPOWER THE EVOLUTION OF NOW 1

ABAP console

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 99
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Il EMPOWER THE EVOLUTION OF NOW 1

Modularization

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 100
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Motivation FuGr/FuBa NO"

Function Group / Function Module SR

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 101
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ABAP No#

Function Group / Function Module B

FUNCTION Z

R IMPORTING
n DEflnlthn VALUE (IM P1) TYPE typel OPTIONAL

VALUE (IM P2) TYPE type2 DEFAULT def walue

EXPORTING
- |nterface EX_Pl TYPE REF TO STRING
CHANGING
« IMPORTING I
TAB Pl LIKE structure name
s EXPORTING TAB_P2 TYPE tab type
RAISING

- C H A N G I N G CX SY ZERODIVIDE

RESUMABLE (CX SY ASSIGN CAST ERRCR) .
ENDFUNCTION.
» EXCEPTIONS

= Use Auto completion
— CALL FUNCTION <name>"

© idgF-Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 102
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Function Module No#

Does it do anything useful? -

FUNCTION zfm rs20250202 travel read
IMPORTING
VALUE (1d. key) "TYPE i
EXPORTING
ed key TYPE 1.

ed key = i1d key.

ENDFUNCTION. |

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 103
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Function Module

FUNCTION z8820038_ws19_fg_r_eval.

11

1 ocal Interface:
* IMPORTING
** REFERENCE(ID _CARRID) TYPE SCARR-CARRID

" EXPORTING
*" REFERENCE(ED_EVAL) TYPE ZSCARREVAL-EVAL

SELECT SINGLE eval FROM zscarreval INTO ed _eval
WHERE carrid = id _carrid .

END FUNCTION.

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411
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ABAP Object Oriented (00)

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 105
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Motivation OO "Qﬂ

c I I EMPOWER THE EVOLUTION OF NOW 1
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Motivation OO "0"

c I M EMPOWER THE EVOLUTION OF NOW 1
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ABAP 00 Nof

M l | l | Il EMPOWER THE EVOLUTION OF NOW 1

» For what? What for?

= Procedural vs. Object Orientation
= Properties of the OO

= Level of coverage in ABAP OO
— Inheritance
— Polymorphism
— Encapsulation
= Separate definition and implementation

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 108
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ABAP OO

Modeling with the Unified Modeling
Language (UML)
» (Class diagram

— Class

— Attribute

— Method

— Association

— Cardinality

» Sequence diagram

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 109
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ABAP OO

Class and Object
» Dynamic vs. Static Type

= \/isibilities
= Attribute
» Method

» Event

= Construction plan / blueprint

© idgF Dr. Schwaiger Roland
nor.gmbh, rolandschwaiger.at
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ABAP 00 Nofl

Il EMPOWER THE EVOLUTION OF NOW 1

Types of ABAP classes
= Normal Class
= Exception class

= ABAP Units Test class
= Persistent object

Properties of ABAP classes
= Abstract
= Final

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 111
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ABAP 00 Nofl

Il EMPOWER THE EVOLUTION OF NOW 1

Attribute
» Static/Class
» Instance/Object

» \/isibilities/Public, Protected, Private

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 112
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ABAP OO

Definition Method
» Static/Class

» [nstance/Object
= \/isibilities/

Public,Protected,Private

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411
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ABAP 00 Nofi

Il EMPOWER THE EVOLUTION OF NOW 1

Testing Classes
« ABAP units

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 114
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ABAP 00 Nofl

Il EMPOWER THE EVOLUTION OF NOW 1

States of objects
» Create (Constructor)

IRT .
* Objekt instanziieren
CREATE OBJECT go_fg
EXPORTING
id_carrid = pa_car.

» Terminate ( Grabage Collector - GC)

— Using CLEAR the object reference initialized become
and thereby the GC collects the object and gives the
resources free.

— In principle, if a object is not reachable anymore,
then the GC frees those affected resources

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 115
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ABAP 00 Nofl

Il EMPOWER THE EVOLUTION OF NOW 1

cl_salv_table=>factory/(

% EXPORTING
: . list_displ = IF_SALV_C_BOOL_SAP=>FALSE
Calling Methods: iy >
* container_name =
" IMPORTING
u Statlc r_salv_table = go_alv
CHANGING
t_table = gt_fg_eval
).
» [nstance
go_alv—>display( ).
| Fu nCtlonal gd_carrname_single = go_fg->get_carrname( ).
Use of attributes
© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 116
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Il EMPOWER THE EVOLUTION OF NOW 1

ABAP

Exceptions

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 117
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ABAP 00
Exceptions - History

1. Classic
IF sy-subrc = 0.

ENDIF.

2. Intermediate solution on the way to Object Orientation
CATCH SYSTEM EXCEPTION.

ENDCATCH. + sy-subrc Evaluation

3. Object Oriented exception concept
TRY.

CATCH.
ENDTRY.

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411
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ABAP OO0 "o"

00 Exceptions

Inheritance hierarchy for exceptions

T
" omom | cuomumconx | oo ons

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 119
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ABAP 00
OO Exceptions

Create exception

Exception text

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 120
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ABAP 00
OO Exceptions

Trigger exception
RAISE EXCEPTION

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 121
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ABAP 00 Nofl

I EMPOWER THE EVOLUTION OF NOW I

Inheritance
» Redefinition
» Casting (Up/Down)

<<interface>> <<interface>> Suberkacse
Interface 1 Interface m P

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 122
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ARCHITECTURE
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Evolution

Evolution of the ABAP programming model

ABAP PLATFORM < 7.5

CLASSIC ABAP
PROGRAMMING

Best practice freestyle ABAP
programming, (Web) Dynpro,
CDS!

ABAP PLATFORM 2 7.5

SAP S/4HANA = 1511

ABAP PROGRAMMING
MODEL FOR
SAP FIORI*

CDS, CDS-based BOPF,
SEGW / @0OData annotation
with Referenced Data Source

1 starting with release 7.4 SPS05

M EMPOWER THE EVOLUTION OF NOW 1

SAP BTP
ABAP ENVIRONMENT

SAP S/4HANA = 1909

ABAP RESTful
APPLICATION
PROGRAMMING
MODEL (RAP)

CDS, Behavior Definition &
Implementation, Business
Services
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RAP BiI

APP

BUSINESS
SERVICE
EXPOSURE

DOMAIN-SPECIFIC
IMPLEMENTATION

DATABASE

Picture

SAP FIORI APPS

BUSINESS EVENTS

Ul SERVICES WEB APIs
OData based OData based

SERVICE BINDING
Bind service to protocol version and scenario EVENT BINDING
Map event to

SAP event infrastructure
SERVICE DEFINITION

Define scope to be exposed

BUSINESS OBJECT PROJECTION* AND INTERFACES
CDS: BO projection views
BDEF: behavior projection
ABAP: behavior implementation 2

BUSINESS OBJECTS
QUERIES CDS: data modeling
CDS: data modeling BDEF: behavior definition

ABAP: behavior implementation

SAP HANA

(SQL and SQLScript)

W EMPOWER THE EVOLUTION OF NOW 1

EXTENSIBILITY

1 Also called Service Projection 2 Not applicable for RAP BO interfaces
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RAP Runtime

EML
Programmatic API

OData
HTTP

SAP Fiori Ul Web APl Consumer

- ¥

5

-

-«

RUNTIME FRAMEWORKS

SAP Gateway
OData Provisioning

Orchestration Framework

Dispatching, Orchestrating, Checks

CRUDE () §

Query () §

_O__

BUSINESS LOGIC

Business Object Query

Transactional Database

Read-Only Database

Access Access

I

l

ABAP
SaL

CRUDE#

¥

Query =
¥

SAP HANA

W EMPOWER THE EVOLUTION OF NOW 1
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MODERN DEVELOPMENT TOOLSET

Fully eclipse-based

Syntax check, Code completion
Syntax highlighting, Pretty printing
Navigation, Search, Quick Fixes
Available for ABAP releases 2 7.31

Static code checks (ATC, CVA) with
remote and local scenarios

Unit testing incl. isolation frameworks
Test seams and injections

SUPPORTABILITY

Debugging, profiling, tracing
Static and dynamic logging
Runtime monitoring and analysis
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OData

Technology Base

OData V2 (02)

Classic standard (around 2010),
built into SAP Gateway.

Typically implemented in SEGW
(Service Builder) or via CDS —
OData Publish
(@OData.publish: true).

Protocol: OData /2 (Atom/XMIL,
JSON).

Framework: SAP Gateway
Runtime.

W EMPOWER THE EVOLUTION OF NOW 1

OData V4 (04)

Newer standard (from 2014),
broadly su %orted in SAP only
from ABAP Platform 7.55+.

Implemented only via RAP
(RESTful ABAP Programming
Model) — SEGW is no longer

used.

Protocol: OData V4 (JSON only,
more compact, modern).

Framework: RAP BO (Business
Object) + OData V4 Framework.

Page 128



OData

Data Model & Metadata

» 02: EDMX metadata in V2 format.
Supports EntitySets, Navigation,
Associations.

» 04: EDMX in V4 format. Supports
Singletons, Functions, Actions, Complex
Types, richer navigation.
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OData

Feature Comparison

Area
Development

Formats
Batch Support

Deep
Insert/Update

Actions/Functions
Annotations

Draft Handling
Value Helps (F4)

Query Options
Delta Handling

Optimization

OData V2 (02)

SEGW, MPC/DPC methods, CDS
Publish

XML + JSON
Yes ($batch requests)

Complex, partly custom

Limited

Basic

Only via custom coding
Manual implementation

$filter, $expand, $select, $orderby

Token-based but complex to
implement

Limited paging and performance
control

W EMPOWER THE EVOLUTION OF NOW 1

OData V4 (04)

RAP BO Definition (Behavior, Service
Definition, Service Binding)

JSON only
Yes, cleaner and more efficient

Fully supported in RAP

Fully standardized

Rich (Ul, semantic, CAP-like)
Native in RAP

Provided via CDS annotations

Extended: $count, $search,
$compute, richer expressions

Native Delta Queries in RAP

Server-driven paging, optimized
query planning Page 130
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APPLICATION
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Developing a RAP application consists of NOH
the fO"OWing main Steps B EMPOWER THE EVOLUTION OF NOW i

I I
1 Service I
l . . I
Business 1 Binding I
Services ! | I
I ) I
| Service I
: Definition I
R P L
EXPOSE
il 2 I
I
I Projection | S Behavior : Source Code
I View Projection I Library
I I
| r——=—=====
Core Data 1 | FROM : I :
Servi I I I
ervices I Data Model  |_FOR Behavior | 1| Behavior :
: View Definition | : Pool |
I ' e o e J
Dictionary :
I
© idgF Dr. Schwaiger Roland Enterprise Computing Page 132
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Generate additional

objects

Service Binding

Service Definition

Metadata Extension
(How does the Ul look?)

Projection View

Behavior Projection

A

W EMPOWER THE EVOLUTION OF NOW 1

Data Mode View

Behavior Definition

[

Behavior Implementation

Draft Table

Basic Table

© idgF Dr. Schwaiger Roland
nor.gmbh, rolandschwaiger.at
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Create a RAP Application "0"

https://developers.sap.com/group.abap-build-fiori-element-rap.html
Package: S<Initials><Date> ANALYSIS
Table: Z<Initials><Date> TRAV (max 16 char!)

RAP Application:

Build an SAP Fiori elements App Using the ABAP RESTful Application Programming
Model (RAP) — Beginner [RAP100]
1he25min. © B Tutorial, lopment, SAP S/4HANA Clc

© Begner @ ou
Learn how to build an SAP Fiori App elements using the ABAP RESTFul Application Programring Mode Ths s the beginner group for RAP100.
I B O roma +
Create Database Table and Generate Ul Service

Enhance the Business Object Behavior With Unmanaged Internal Numbering
@ 20 min.
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RAP Creation Steps

S Generate ABAP Repository Objects

Configure Generator

S Generate ABAP Repository Objects

(1) Specify a value for field 'Business Object -> Behavil

RAP Layers

type filter text

Referenced Object
~ Business Object
Data Model
Behavior
Service Projection
v Business Service
Service Definition
Service Binding

Configure Generator
Dat (D) Specify a value for field 'Service Projection -> Name'
Pro
alia

mo RAP Layers

D N Configure Generator
type filter text
(i) Specify avalue forfield ‘Business Service -> Service Defini]

Al Referenced Object
~ Business Object
Data Model
Behavior
Service Projection

RAP Layers

type filter text

S Generate ABAP Repository Objects

M EMPOWER THE EVOLUTION OF NOW 1

Referenced Object
~ Business Object
Data Model
Behavior
Service Projection

~ Business Service
Service Definition
Service Binding

~ Business Service
Service Definition
Service Binding

®

S Generate ABAP Repositor]

Configure Generator
(D Specify a value for field ‘B

RAP Layers

type filter text

= Generate ABAP Repository Objects

Preview Generator Output

List of repository objects that are going to be generated

Referenced Object
v Business Object
Data Model
Behavior
Service Projection
v Business Service
Service Definition
Service Binding

Repository Object Name

Ej ZI_R520250717_TRAVELTP

@ ZI_R520250717_TRAVELTP

(O ZCL_RS20250717_BP_TRAVELTP
FH ZRS2025717_DTRAV

E} ZC_R520250717_TRAVELTP

@ ZC_R520250717_TRAVELTP

@ ZC_R520250717_TRAVELTP
ZRS20250717_UI_TRAVELTP
ZRS520250717_UI_TRAVELTP_04

Type Operation
Data Definition

Behavior Definition

Class

Database Table

Data Definition

Behavior Definition

Metadata Extension

Service Definition

Service Binding

< Back Mext =

Finish

Cancel

<Back Finish Cancel
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Code

EARLYNUMBERING_CREATE

METHOD earlynumbering_create.
DATA:

entity TYPE STRUCTURE FOR CREATE
ZRSO0_R_TravelTP,

travel id_max TYPE /dmo/travel id,

" change to abap _false if you get the ABAP Runtime error
'BEHAVIOR _ILLEGAL_STATEMENT'

use_number_range TYPE abap_bool VALUE abap_false.
“raise EXCEPTION TYPE cx_abap_behv_runtime_error.
raise EXCEPTION type /iwbep/cx_v4_conversion.

"Ensure Travel ID is not set yet (idempotent)- must be
checked when BO is draft-enabled

LOOP AT entities INTO entity WHERE TravellD IS NOT
INITIAL.

APPEND CORRESPONDING #( entity ) TO mapped-travel.
ENDLOOP.

DATA(entities _wo_travelid) = entities.

"Remove the entries with an existing Travel ID

DELETE entities_wo_travelid WHERE TravellD IS NOT INITIAL.

"determine the first free travel ID without number range

"Get max travel ID from active table

SELECT SINGLE FROM zrs00_gtray FIELDS MAX( travel_id ) AS travellD INTO @travel id max.
"Get max travel ID from draft table

SELECT SINGLE FROM zrs00_datray FIELDS MAX( fravelid ) INTO @DATA(max_travelid _draft).
IF max_travelid_draft > travel _id_max.

travel_id_max = max_travelid _draft.

ENDIF.

"Set Travel ID for new instances w/o ID

LOOP AT entities_wo_travelid INTO entity.

travel_id_max += 1.

entity-TravellD = travel__id_max.

APPEND VALUE #( %cid = entity-%gid

%key = entity-%key

%is_draft = entity-%is_draft

) TO mapped-travel.

ENDLOOP.

ENDMETHOD.
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Troubleshooting Tools

W EMPOWER THE EVOLUTION OF NOW 1

ADT
Feed Reader

ABAP Runtim
Error Log

H

Gateway
Error Log

H

H

Dynamic
LngOints CDS Tools
(only on-premise)

e

it
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Naming No#

Conventions NOH

I* Local data object (DO)

g * Global DO

i* Importing parameters

e * Exporting parameters

r * Returning parameters

c* Changing parameters
+d_* elementary DO

+s_* structured DO

+t_* table-like DO

+0_* Object/ instance reference variable
+ r _* data reference variable
<fs *> Field symbol

pa _* Parameters

so_* Select-Options

© idgF Dr. Schwaiger Roland UV Enterprise Computing 911.411 Page 139
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Recommendation NQ"

Il EMPOWER THE EVOLUTION OF NOW 1

<3

&
‘<‘

programmiert

§ Sechridinger

2
—_—
NS .W gA

» Von der ersten Installation bis zur » Umwerfende Beispiele und Ubungen
dynamischen patenbankanwendung fantastisch illustriert

H
. » Sprachgrundlagen, Objekt- N
" orientierung, Ereignisse u.v.m.: s .
. alles mit aktuellen Praxistipps Galileo Computin .

© idgF Dr. Schwaiger Roland
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First Assighment

Register for BTP Trial

- Follow instructions on
nttps://www.sap.com/products/tec
nnology-platform/trial.html

- Send screen shot of your sub
account to my e-mail address

- Dueto 19.12.2025

- Precondition for participating the
course
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Second Assighment "0"

Instantiate ABAP Environment on SAP BTP, Install
Eclipse with ADT and Create an ABAP Cloud Project

- Follow instructions on
- Create ABAP Environment and save key:
- See page 10

- Install Eclipse:
https://developers.sap.com/tutorials/abap-install-
adt..html

- Create an ABAP cloud project in Eclipse:

- https://developers.sap.com/tutorials/abap-environment-create-
abap-cloud-project..htm|

- See page 11
- Send a screen shot of your cloud project to my e-
mail address, looks like > ZTrL_EN_1[TRL, 100, CB9980002381 EN]
- Dueto31.01.2026 )

- Precondition for participating the course

© idgF Dr. Schwaiger Roland Enterprise Computing Page 143
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Second Assignment
Instantiate ABAP Environment on SAP BTP

1.
2.

U1

Select Booster

Search “Prepare an Account for
ABAP Trial"

Select Tile, Press Start and wait
for the Booster to finish s

Download Service Key =
Navigate to subaccount

@ ® 5
- o >
2 7z

idgF Dr. Schwaiger Roland Enterprise Computing

nor.gmbh, rolandschwaiger.at WS 2025/2026
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= [T BTP Cockpit

¥: Favorites & Recent 0

sha Account Explorer

(& Resource Providers

[§ Boosters ]

execute
r subaccount is ready for ABAP elopment.
Service Key E é e .
Prepare an Account for ABAP Trial 2
Navigate to Subaccount JEelE3
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Second Assignment
Create Cloud Project — Select URL
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2.
3.

ol

You have been successfully logged on

Q You can cl

© idgF Dr. Schwaiger Roland
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Select ABAP Cloud Project
Click the Extract link

Click the Import button on the “Extract Service
Instance URL" screen. Select the key file you have
downloaded before.

Click the Copy to Clipboard button and Close

Paste the URL in the "ABAP Service Instance
URL" input field

Choose Next and Choose the button “Open Logon
Page in Browser” (if this is not working then

choose the second button and copy the url to the
clipboard and paste it in your browser)

[ ) [ ] New ABAP Cloud Project

Logon to the ABAP Service Instance

" - - = .
Logon by using an external browser. / 7

te it into the address field of
ito brows

og; ny r
Ope! logon page in the default browser of the Copy the logon nd pas
operating system. the browser of your choice (.g. an incognito browser
window or a non-default browser).
@ Open Logon Page in Br 52 Copy Logon URL to Clipboard
&  Not yet logged on
jose this page and continue in the ABAP Development Tools.
For users with several | user accounts:
If you already are logged on in the default browser with a user account which you do not want to use for the new project,
eeeeeeeeee 'Copy Logon URL to Clipboard" option.
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i ABAP Project

ction to an ABAP Service Instance

ify the ABAP service instance for connecting to the cloud envil

ABAP Service Instance URL: *

Looking for the right URL? You can u:

s hpad URL of your system.
have a service key? Extract th e key.
emise’

Do you

Trying to use the ABAP Cloud developi
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i ABAP Cloud Project 0

[ ] New ABAP Cloud Project

rivate cloud / on-premise? Create a regular ABAP Project.

Import... e

Copy to Clipboard o

ece New ABAP Cloud Project
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