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The evolution of SAP ERP systems from the classic R/3 environment to the high-performance SAP S/4HANA suite 

has necessitated a fundamental transformation in how developers approach ABAP (Advanced Business 

Application Programming). Traditionally, the ABAP application server was database-agnostic, treating the 

underlying database as a mere persistence layer. However, with the advent of SAP HANA—a revolutionary in-

memory, column-oriented database—the paradigm has shifted toward a Code-to-Data approach. This transition is 

the core focus of the HA400: ABAP Programming for SAP HANAcurriculum, which serves as the definitive guide

for developers looking to optimize existing code and build high-performance, next-generation business applications.

1. The Architectural Shift: From Data-to-Code to Code-to-Data

To understand the necessity of specialized ABAP techniques for SAP HANA, one must first analyze the historical

limitations of classic database architectures. In traditional row-based databases, the cost of transferring large

datasets from the database layer to the application server was significant. Consequently, developers were taught to

minimize database access and perform most data manipulations within the ABAP runtime using internal tables.

SAP HANA reverses this logic. By utilizing In-Memory Computing and Columnar Storage, HANA can process 

massive volumes of data at speeds previously thought impossible. The Code-to-Data paradigm(also known as

logic delegation) involves pushing intensive calculations, aggregations, and data-mining operations down into the

database layer. This reduces the data transfer bottleneck and leverages HANA’s parallel processing capabilities.

Key Benefits of the Code-to-Data Paradigm:

•  Reduced Data Volume: Only the final result set is transferred to the application server, rather than all raw 

records.

•  Parallel Execution: SAP HANA can split complex queries across multiple CPU cores, accelerating execution.

•  Real-time Analytics: Transactional and analytical processing (HTAP) can occur on the same table without the 

need for redundant data structures or external data warehouses.

2. Essential Features of ABAP for SAP HANA

Modernizing ABAP code for SAP HANA involves leveraging new syntax and specialized tools introduced in recent

ABAP Platform releases (such as 7.40, 7.50, and the latest S/4HANA 2023 innovations). The HA400 course

categorizes these features into three main pillars: Open SQL enhancements, Core Data Services (CDS), and

ABAP Managed Database Procedures (AMDP).

2.1 Advanced Open SQL (New Open SQL)

Open SQL remains the primary interface for database access in ABAP. However, the syntax has been vastly

expanded to support more complex operations directly in the SELECT statement. Key improvements include:

•  Comma-Separated Lists: Fields in the SELECT clause must now be separated by commas, improving 

readability.



•  Host Variables: All ABAP variables used in SQL statements must be escaped with the @ symbol.

•  Inline Declarations: Developers can now declare the target internal table directly within the SQL statement 

using the DATA(...) keyword, eliminating the need for separate data definitions.

•  SQL Expressions: Support for arithmetic operations, string concatenations (CONCAT), and conditional logic 

(CASE statements) directly within the database query.

2.2 Core Data Services (CDS)

Core Data Services (CDS)represent the next generation of data modeling in SAP. Unlike traditional SE11 views,

CDS views allow for complex modeling that includes joins, unions, aggregations, and associations. CDS is

considered a "top-down" approach, where the model is defined in the ABAP layer but executed in the database.

2.3 ABAP Managed Database Procedures (AMDP)

When the standard Open SQL or CDS features are insufficient for highly specialized algorithmic logic, developers 

use AMDP. This allows ABAP developers to write SQLScript(HANA’s native language) directly inside a standard

ABAP class. The ABAP system automatically manages the lifecycle of these procedures on the database.

3. Comparison: Traditional ABAP vs. ABAP for SAP HANA

The following table illustrates the shift in development practices between the classic environment and the SAP

HANA-optimized environment.



Feature Traditional ABAP (Data-to-Code) ABAP for SAP HANA (Code-to-Data)

Database Access Generic Open SQL; minimize queries. Advanced Open SQL, CDS, and 
AMDP.

Data Processing Heavy use of LOOP AT and READ 
TABLE.

Aggregations and logic performed in 
DB.

Performance Focus Reducing the number of DB 
roundtrips.

Reducing the volume of data 
transferred.

Data Storage Row-based storage primarily. Columnar storage optimized for read 
access.

Development Tool SAP GUI (SE80). Eclipse-based ABAP Development 
Tools (ADT).

View Building Simple SE11 Dictionary Views. Complex CDS Views with DDL and 
DCL.

4. Technical Implementation: A Step-by-Step Field Guide

Transitioning to ABAP for SAP HANA requires a structured approach to development. The HA400 course

emphasizes the following workflow for building high-performance applications.

Step 1: Setting up the Development Environment

Modern ABAP development has moved away from the SAP GUI-based SE80. The ABAP Development Tools 

(ADT) in Eclipseprovide the necessary framework for creating CDS views, AMDPs, and using advanced

debugging features. Developers must install the SAP Development Tools plugin and connect to their S/4HANA

system via a Front-End Server.

Step 2: Identifying Optimization Candidates

Not all code needs to be rewritten. Developers use tools like the SQL Monitor (SQLM) and the ABAP Trace (SAT)  

to identify "expensive" SQL statements. The ABAP Test Cockpit (ATC)with the "Performance Checks for SAP

HANA" variant can automatically flag code that violates HANA best practices, such as SELECT statements inside

loops.

Step 3: Implementing CDS Views for Data Modeling

Instead of fetching raw data and calculating totals in ABAP, create a CDS view. For example, a CDS view can

calculate the total sales volume per customer by joining VBAK and VBAP and using the SUM() aggregation. This

view can then be consumed by an ABAP program as if it were a standard table.

Step 4: Using AMDP for Complex Logic

If a business requirement involves complex matrix calculations or iterative logic that cannot be expressed in CDS,

implement an AMDP. Define a marker interface IF_AMDP_MARKER_HDB in your class and write the logic in

SQLScript. This ensures that the execution happens natively on the HANA engine.

5. Performance Analysis and Tuning Tools

In the HA400 curriculum, significant emphasis is placed on ensuring that the delegated logic actually results in a



performance gain. Several specialized tools are used for this purpose:

•  SQL Monitor (SQLM): Runs in production environments to capture performance data for all SQL statements 

without significantly impacting system performance. It identifies the most frequently executed and most time-

consuming queries.

•  SQL Performance Tuning Worklist (SWLT): Correlates static code analysis (from ATC) with runtime 

performance data (from SQLM). This allows developers to prioritize which parts of the code will yield the highest 

ROI when optimized.

•  Plan Visualizer: An advanced tool within HANA Studio/ADT that allows developers to see the execution plan 

of a query. It shows how the HANA engine splits the task, which indexes are used, and where the bottlenecks lie.

6. Case Study: Optimizing a Financial Reporting Engine

Consider a real-world scenario where a company needs a real-time report on "Daily Global Liquidity." In a

traditional system, the program would select millions of rows from various accounting tables (BSEG, BKPF),

transfer them to the application server, and then use nested loops to calculate balances.

The Classic Problem:

The data transfer of 10 million records takes 45 seconds. The processing in ABAP takes 15 seconds. Total runtime:

60 seconds.

The SAP HANA Solution:

The developer implements a CDS View with Associations. This view performs the currency conversion and

aggregation directly on the HANA database. The application server now only receives a summary of 500 rows (one

for each company code and currency).

The Result:

The data transfer is reduced to milliseconds. The database processing takes 2 seconds. Total runtime: 2 seconds.

The organization gains real-time visibility that was previously impossible.

7. Common Pitfalls and Troubleshooting

While SAP HANA is powerful, improper coding can lead to performance degradation or "memory dumps."

•  SELECT * Statements: Because HANA uses columnar storage, selecting all columns forces the engine to 

read every column file for a record. This is highly inefficient. Solution: Only select the specific fields required for the 

business logic.

•  Implicit Sorting: Traditional databases often returned data in a specific order based on primary keys. HANA 

does not guarantee result order unless an ORDER BY clause is explicitly used. Solution: Always use ORDER BY if 

the sequence of data matters.

•  Search Patterns: Using leading wildcards (e.g., LIKE '%VALUE') prevents the use of indexes. Solution: Use 

full-text search capabilities or optimized filtering where possible.

8. Summary and Broader Implications for the Enterprise

The transition to ABAP Programming for SAP HANA is not merely a technical upgrade; it is a strategic shift in how

enterprise software is conceptualized. By mastering the HA400 curriculum, developers move beyond simple CRUD

(Create, Read, Update, Delete) operations and become architects of high-performance data processing pipelines.

The ability to leverage CDS and AMDP allows for the creation of "Clean Core" applications that are compatible with

the SAP Business Technology Platform (BTP) and the RESTful ABAP Programming Model (RAP).



As businesses continue to demand real-time insights and the ability to process "Big Data" within their ERP

environments, the role of the HANA-optimized ABAP developer becomes central to digital transformation. The tools

and techniques discussed—ranging from advanced Open SQL to sophisticated performance monitoring—provide

the framework for building a resilient, scalable, and lightning-fast digital core. Mastering these skills ensures that

developers are prepared for the future of SAP development, whether on-premise or in the cloud.
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