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| ABSTRACT

This comprehensive technical article explores optimization strategies for ABAP Core Data Services (CDS) views within SAP
environments. Beginning with an introduction to CDS and its implementation of the Code-to-Data paradigm, the article examines
how this architectural approach shifts processing from application to database layers, resulting in significant performance
improvements. The document presents detailed best practices for optimizing CDS views, including efficient join strategies, filter
optimization techniques, effective use of annotations, simplification of complex logical expressions, union operation
enhancements, and authorization handling recommendations. It further explores ABAP code efficiency when working with CDS
views, emphasizing the importance of proper abstraction through DDL names, selective attribute retrieval, effective OData query
implementation, and shifting calculations to the data layer. The article concludes with user interface performance enhancement
strategies, covering library and dependency loading optimization, asynchronous processing implementation, user experience
improvements through engaging elements, CDN utilization, and preloading techniques for faster rendering. Throughout, the
document references SAP technical documentation, community discussions, and performance studies to substantiate
recommended approaches.
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1. Introduction to ABAP Core Data Services (CDS)

ABAP Core Data Services (CDS) represents a significant evolution in SAP's data modeling infrastructure. Since its introduction in
SAP NetWeaver AS ABAP 7.4 SP05, CDS has become fundamental to modern SAP environments, including S/4HANA, SAP Business
Technology Platform (BTP) ABAP Environment, and SAP HANA-based development scenarios.

The primary advantage of CDS lies in its implementation of the Code-to-Data paradigm, which shifts processing workloads from
the application layer to the database layer. This architectural approach minimizes data transfer overhead, leverages SAP HANA's
in-memory capabilities, and significantly improves query performance. However, realizing these performance benefits requires
adherence to established design patterns and optimization techniques.

Copyright: © 2025 the Author(s). This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution (CC-BY) 4.0 license (https://creativecommons.org/licenses/by/4.0/). Published by Al-Kindi Centre for Research and Development,
London, United Kingdom.
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CDS Architecture: Code-to-Data Paradigm
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Benefits: Lower Metwork Traffic, Reduced CPU Usage, Optimized Memory Consumption

1.1 Performance Benefits with Real-World Context

CDS views fundamentally transform how data is processed in SAP systems. By implementing the Code-to-Data paradigm, CDS
views enable database-level optimizations that traditional ABAP approaches cannot achieve.

Scenario Traditional ABAP CDS Views Improvement
Sales reporting (1M records) 12.4 seconds 2.1 seconds 83% faster
:\gi;erg;l master query (500K 8.7 seconds 1.3 seconds 85% faster
Customer analytics (2M records) 24.6 seconds 3.8 seconds 85% faster
Finance period-end reporting 45.2 seconds 6.5 seconds 86% faster

As detailed in performance analysis studies by Akula, the SQL execution plans generated by CDS views show significant efficiency
improvements over conventional methods [1]. When complex operations are delegated to the database layer through CDS views,
SAP HANA can leverage its columnar storage architecture and parallel processing capabilities to handle them more efficiently. The
execution path analysis reveals that CDS views better utilize HANA's native optimization techniques, including join pruning,
partition elimination, and predicate pushdown, which collectively reduce the computational overhead typically associated with
complex data operations [1].

Example: SQL execution plan comparison
Traditional ABAP approach:
SELECT t1~matnr, t1~mtart, t1~matkl, t2~maktx
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FROM mara AS t1

LEFT OUTER JOIN makt AS t2 ON t1~matnr = t2~matnr AND t2~spras = 'E'

WHERE t1~mtart = 'FERT'

INTO TABLE @DATA(lt_materials).

Resulting execution plan:

e  Full table scan on MARA

e Hash filter on MTART

e Index scan on MAKT

e Hash join between results

e Transfer of complete result set to application server
CDS View approach:

-sql@AbapCatalog.sqlViewName: 'ZMAT_CDS'

@AbapCatalog.compiler.compareFilter: true

@AccessControl.authorizationCheck: #CHECK

define view Z_MATERIALS_CDS as select from mara as Materials

left outer join makt as MaterialTexts on Materials.matnr = MaterialTexts.matnr

and MaterialTexts.spras = 'E'

Materials.matnr,

Materials.mtart,

Materials.matkl,

MaterialTexts.maktx

}

where Materials.mtart = 'FERT'

*Resulting execution plan:

Column projection for selected fields only
Optimized join with predicate pushdown

Result processing at database level

Only final result transferred to application server

The performance analysis of ABAP CDS views demonstrates that the efficiency gained isn't merely theoretical but measurable
through SQL execution plans. When comparing identical business requirements implemented through traditional ABAP versus
CDS views, the execution plans show dramatic differences in processing approaches [1]. The CDS-based solutions consistently
demonstrate more efficient execution paths with fewer logical reads and optimized join operations. This technical advantage
translates directly to reduced CPU utilization and memory consumption at the application server level, as computational work
shifts to the database tier, where it can be processed more efficiently. This shift represents not just a technical improvement but a
fundamental architectural advantage that becomes increasingly important as data volumes grow [1].
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Resource Metric Traditional ABAP CDS Views Improvement
Database logical reads 1,245,678 187,432 85% reduction
Network traffic 214 MB 13 MB 94% reduction
Application server CPU 78% 23% 70% reduction
Application server memory 1.8 GB 0.4 GB 78% reduction
Database CPU utilization 92% 46% 50% reduction
End-to-end response time 8.7 seconds 1.4 seconds 84% improvement
Maximum concurrent users 240 720 200% increase
Report generation time 45 minutes 7 minutes 84% reduction

Organizations implementing CDS views in their SAP landscape have documented substantial performance improvements across
various business scenarios. In transaction-heavy environments, the reduction in data transfer volume between application servers
and the database layer has resulted in notable response time improvements [2]. The technical documentation of these
implementations shows that CDS views excel particularly in scenarios involving complex joins, aggregations, and analytical
operations. By examining the execution statistics of these operations, it becomes clear that CDS views reduce both logical and
physical reads while making better use of available indexes and in-memory processing capabilities [2].

1.2 Performance Optimization Techniques and Their Impact

Performance optimization for ABAP CDS views involves several key technical approaches that yield measurable benefits. The
selection of appropriate join types and careful structuring of associations significantly impact query performance [2].

Example: Join optimization impact

Before optimization (using LEFT OUTER JOIN unnecessarily):

- @AbapCatalog.sglViewName: 'ZSALESCDS_INEF'
define view Z_Sales_Inefficient as select from vbak as SalesHeader
left outer join vbap as Salesltems on SalesHeader.vbeln = Salesltems.vbeln
left outer join knal as Customers on SalesHeader.kunnr = Customers.kunnr
left outer join mara as Materials on Salesltems.matnr = Materials.matnr
{

SalesHeader.vbeln,

SalesHeader.erdat,

Salesltems.posnr,

Salesltems.matnr,

Materials.mtart,

Customers.name

}
where SalesHeader.erdat > '20230101"
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After optimization (using INNER JOIN where appropriate):
* @AbapCatalog.sqlViewName: 'ZSALESCDS_OPT
define view Z_Sales_Optimized as select from vbak as SalesHeader
inner join vbap as Salesltems on SalesHeader.vbeln = Salesltems.vbeln
inner join kna1 as Customers on SalesHeader.kunnr = Customers.kunnr
left outer join mara as Materials on Salesltems.matnr = Materials.matnr
{

SalesHeader.vbeln,

SalesHeader.erdat,

Salesltems.posnr,

Salesltems.matnr,

Materials.mtart,

Customers.name
}
where SalesHeader.erdat > '20230101"

Performance impact of join optimization

e  Query execution time: 4.3 seconds — 1.2 seconds (72% improvement)

e Memory consumption: 845 MB — 215 MB (75% reduction)

e  Records processed internally: 3.2M — 0.8M (75% reduction)
Real-world optimization efforts have shown that replacing left outer joins with inner joins where appropriate can dramatically
reduce execution times. Similarly, the strategic placement of filter conditions, particularly ensuring they can be applied early in the
execution plan, leads to substantial performance gains. These optimizations are evident when examining the SQL execution plans
before and after such changes are implemented [2].

The use of CDS annotations plays a crucial role in optimizing performance. Annotations provide metadata that guides the HANA
optimizer in generating efficient execution plans [2].

Example: Annotation optimization

Before optimization (without analytics annotations):

- @AbapCatalog.sqlViewName: "ZSALESREP_INEF'
define view Z_Sales_Report_|nefficient as select from vbap
{

vbap.vbeln,

vbap.matnr,

vbap.werks,

sum(vbap.netwr) as TotalValue,
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count(*) as ItemCount
}
group by vbap.vbeln, vbap.matnr, vbap.werks

- After optimization (with analytics annotations):

* @AbapCatalog.sqlViewName: 'ZSALESREP_OPT'
@Analytics.dataCategory: #DIMENSION
@Analytics.dataExtraction.enabled: true
define view Z_Sales_Report_Optimized as select from vbap
{

@Analytics.dimension: true

vbap.vbeln,

@Analytics.dimension: true

vbap.matnr,

@Analytics.dimension: true

vbap.werks,

@Analytics.measure: true
@Aggregation.default: #SUM

vbap.netwr as TotalValue,

@Analytics.measure: true
@Aggregation.default: #COUNT
cast(1 as abap.int4) as ItemCount

}

group by vbap.vbeln, vbap.matnr, vbap.werks

Performance impact of analytics annotations:

e Query execution time for analytical reporting: 7.8 seconds — 1.9 seconds (76% improvement)

e Memory utilization during aggregation: 1.2 GB — 0.3 GB (75% reduction)

e  Optimization of execution plan: The database can now use specialized analytical processing paths
Technical analysis shows that the proper use of annotations for analytical queries, virtual elements, and aggregation can
significantly influence how the database processes the underlying operations. When examining execution statistics before and
after implementing annotation-based optimizations, the differences in resource utilization and response times become apparent.
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These improvements are especially notable in complex analytical scenarios where the HANA optimizer can leverage the metadata
to make better decisions about execution strategies [1].

Advanced optimization techniques for CDS views include the careful handling of union operations and complex case statements.
When unions are necessary, using UNION ALL instead of UNION when duplicate removal isn't required can substantially reduce
processing overhead [2].

Example: Union optimization

Before optimization (using UNION unnecessarily):

* @AbapCatalog.sqlViewName: 'ZINVSCDS_INEF'
define view Z_Inventory_Status_Inefficient as
select from mard as CurrentStock
{
CurrentStock.matnr,
CurrentStock.werks,
CurrentStock.lgort,
'Current’ as StockType,
CurrentStock.labst as Quantity
}
union
select from mseg as StockMovements
{
StockMovements.matnr,
StockMovements.werks,
StockMovements.Igort,
'‘Movement' as StockType,
StockMovements.menge as Quantity
}

- After optimization (using UNION ALL when appropriate):

- @AbapCatalog.sqlViewName: 'ZINVSCDS_OPT'
define view Z_Inventory_Status_Optimized as
select from mard as CurrentStock
{

CurrentStock.matnr,

CurrentStock.werks,
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CurrentStock.lgort,
'Current’ as StockType,
CurrentStock.labst as Quantity
}
union all
select from mseg as StockMovements
{
StockMovements.matnr,
StockMovements.werks,
StockMovements.lgort,
‘Movement’ as StockType,

StockMovements.menge as Quantity

Performance impact of UNION ALL vs UNION:

e  Query execution time: 6.2 seconds — 2.1 seconds (66% improvement)

e  Memory utilization: 940 MB — 420 MB (55% reduction)

e  Elimination of sorting and duplicate removal operations
Similarly, restructuring complex conditional logic to simplify case statements often results in more efficient execution plans. The
technical assessment of such optimizations reveals that they can lead to significant reductions in CPU utilization and execution
times, particularly for queries that process large data volumes or require complex transformations [1].

2. Best Practices for Optimizing CDS Views
2.1 Efficient Joins & Associations

Joins and associations are powerful features of CDS views, but they can become performance bottlenecks if implemented
incorrectly. According to discussions in the SAP Community, optimizing join operations can significantly improve query
performance, especially in scenarios involving multiple tables [3].

Anti-pattern vs. best practice example

Anti-pattern (inefficient joins)

gl
define view Z_Material_Inefficient as select from mara

left outer join marc on marc.matnr = mara.matnr

left outer join mard on mard.matnr = mara.matnr and mard.werks = marc.werks
left outer join makt on makt.matnr = mara.matnr

left outer join marm on marm.matnr = mara.matnr

left outer join mvke on mvke.matnr = mara.matnr

Page | 708



JCSTS 7(3): 701-740

// Fields selection

}

where mara.mtart = 'FERT'

Best practice (optimized joins with proper associations)

gl
define view Z_Material_Optimized as select from mara
association [1..*] to marc as _PlantData on _PlantData.matnr = mara.matnr
association [1..*] to mard as _StoragelLocation on _StoragelLocation.matnr = mara.matnr
and _Storagelocation.werks = _PlantData.werks

association [0..*] to makt as _MaterialTexts on _MaterialTexts.matnr = mara.matnr

mara.matnr,
mara.mtart,
mara.meins,
_PlantData.werks,
_PlantData.pstat,
_Storagelocation.lgort,
_MaterialTexts.maktx

}

where mara.mtart = 'FERT'

Performance metrics from production implementation

e  Query execution time: 12.5 seconds — 3.2 seconds (74% improvement)

e Number of records processed internally: 15.7M — 2.3M (85% reduction)

e  Memory consumption during execution: 2.4 GB — 0.5 GB (79% reduction)
The community analysis demonstrates that each additional join operation can exponentially increase query execution time, making
join optimization critical for performance. Careful join selection becomes particularly important in SAP S/4HANA implementations,
where practical examples have shown that replacing inefficient outer joins with inner joins can substantially reduce execution times
for reporting workflows [4]. The performance impact of join optimization is especially pronounced in scenarios involving large
tables with millions of records, where execution plan efficiency directly affects user experience and system responsiveness [5].

Practical implementations have demonstrated that proper join cardinality specifications substantially influence the database
optimizer's execution strategy. The SAP HANA Performance Developer Guide emphasizes that correctly defined associations with
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appropriate cardinality annotations enable the HANA optimizer to generate more efficient execution plans, reducing both memory
consumption and CPU utilization [4].

Example: Cardinality specification impact

Before optimization (without cardinality)

gl
define view Z_Sales_Document_ltems as select from vbap

association to vbak on vbak.vbeln = vbap.vbeln

*After optimization (with specified cardinality):*

gl
define view Z_Sales_Document_ltems as select from vbap

association [1..1] to vbak on vbak.vbeln = vbap.vbeln

Impact of proper cardinality specification

Optimizer can make better decisions about join methods
Improved join pruning when fields aren't required
More accurate memory allocation during execution

e  Overall execution time improvement: 23% in production scenarios
Technical analysis of execution plans reveals that join pruning—the elimination of unnecessary joins by the optimizer—becomes
more effective when views are designed with clear relationship definitions and properly indexed join fields [5]. Field observations
in enterprise environments have documented that ensuring join conditions reference indexed fields can prevent costly full table
scans, with significant performance improvements depending on data volumes and query complexity [3].

2.2 Optimize Filter Usage

Effective filtering significantly impacts query performance, with technical analyses demonstrating that filter placement within the
execution chain can determine whether a query processes thousands or millions of records [3].

Anti-pattern vs. best practice example

Anti-pattern (inefficient filtering)

gl
define view Z_Material_Movement_Inefficient as select from mseg
left outer join mkpf on mkpf.mbinr = mseg.mblinr and mkpf.mjahr = mseg.mjahr
{

mseg.mblnr,

mseg.mjahr,
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mseg.zeile,
mseg.matnr,
mseg.werks,
mseg.lgort,
mseg.menge,
mseg.meins,
mkpf.budat,
mkpf.cpudt
}

// WHERE condition applied after joins in ABAP code

Best practice (optimized filtering)

gl
define view Z_Material_Movement_Optimized as select from mseg
left outer join mkpf on mkpf.mblnr = mseg.mblnr

and mkpf.mjahr = mseg.mjahr

and mkpf.budat >='20230101" // filter pushed earlier

and mkpf.budat <= '20230131" // filter pushed earlier

mseg.mblnr,
mseg.mjahr,
mseg.zeile,
mseg.matnr,
mseg.werks,
mseg.lgort,
mseg.menge,
mseg.meins,
mkpf.budat,
mkpf.cpudt

}

where mseg.werks = '1000" // filter pushed to view definition

and mseg.matnr like 'FG%' // filter pushed to view definition
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Performance impact of filter optimization

e Records processed before filter application: 23.5M — 1.2M (95% reduction)
e Query execution time: 18.6 seconds — 2.1 seconds (89% improvement)

e  Memory consumption: 3.2 GB — 0.4 GB (88% reduction)

By pushing filters down to the earliest possible stage in query processing, the SAP HANA Performance Developer Guide notes
execution time reductions for complex analytical queries, particularly when filters can be applied before join operations [4]. The
strategic placement of filter conditions directly affects how the database optimizer generates execution plans, with early filtering

allowing the optimizer to reduce intermediate result sets and minimize memory consumption during processing [5].

SAP HANA-specific functions can substantially enhance filter performance when applied correctly. The SAP HANA Performance
Developer Guide recommends replacing standard SQL constructs with HANA-optimized equivalents to improve execution times

for text and date-based filtering operations [4].
Example: HANA-optimized filtering functions

Standard SQL approach

gl
define view Z_Text_Search_Standard as select from makt
{

makt.matnr,

makt.maktx

}
where makt.maktx like '%STEEL%' or makt.maktx like '‘%ALUMINUM%'

*HANA-optimized approach:*
gl
define view Z_Text_Search_Optimized as select from makt
{
makt.matnr,
makt.maktx

}
where contains(makt.maktx, 'STEEL, ALUMINUM")

Performance impact of HANA-specific functions

e Text search execution time: 5.2 seconds — 0.7 seconds (87% improvement)

e  CPU utilization during search: 82% — 24% (71% reduction)

Page | 712



JCSTS 7(3): 701-740

e Ability to leverage HANA's text search capabilities and indexes
When incorporated directly into CDS views rather than being applied at the application layer, filters take full advantage of the
database's indexing and partition pruning capabilities [5]. Performance observations have consistently shown that filters applied
within CDS view definitions outperform equivalent filters applied in ABAP code, with execution time differences becoming more
pronounced as data volumes increase [3]. Practical implementations have demonstrated that designing filters to leverage table
partitioning schemes can reduce data scan times for large tables, as the optimizer can eliminate irrelevant partitions from
processing entirely [4].

2.3 Leverage Annotations for Performance

CDS annotations provide essential metadata that guides the HANA optimizer in generating efficient execution plans. Technical
documentation in the SAP HANA Performance Developer Guide shows that properly applying annotations can reduce execution
times for complex analytical scenarios without changing the underlying query structure [4].

Anti-pattern vs. best practice example

Anti-pattern (without annotations)

gl
@AbapCatalog.sqlViewName: 'ZSALESANAL_INEF'
define view Z_Sales_Analytics_Inefficient as select from vbap
left outer join vbak on vbak.vbeln = vbap.vbeln
{

vbak.vkorg,

vbak.vtweg,

vbak.spart,

vbap.matnr,

vbap.werks,

sum(vbap.netwr) as TotalValue,

sum(vbap.menge) as TotalQuantity,

count(distinct vbap.vbeln) as OrderCount
}

group by vbak.vkorg, vbak.vtweg, vbak.spart, vbap.matnr, vbap.werks

Best practice (with annotations)

gl
@AbapCatalog.sqlViewName: 'ZSALESANAL_OPT'
@Analytics.dataCategory: #CUBE

@Analytics.dataExtraction.enabled: true
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define view Z_Sales_Analytics_Optimized as select from vbap
left outer join vbak on vbak.vbeln = vbap.vbeln
{
@Analytics.dimension: true
@ObjectModel.foreignKey.association: '_SalesOrg'

vbak.vkorg,

@Analytics.dimension: true

vbak.vtweg,

@Analytics.dimension: true

vbak.spart,

@Analytics.dimension: true
@ObjectModel.foreignKey.association: '_Material'

vbap.matnr,

@Analytics.dimension: true
@ObjectModel.foreignKey.association: '_Plant'

vbap.werks,

@Analytics.measure: true
@Aggregation.default: #SUM
@DefaultAggregation: #SUM

vbap.netwr as TotalValue,

@Analytics.measure: true
@Aggregation.default: #SUM
@DefaultAggregation: #SUM

vbap.menge as TotalQuantity,

@Analytics.measure: true
@Aggregation.default: #COUNT_DISTINCT

@DefaultAggregation: #COUNT_DISTINCT
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vbap.vbeln as OrderCount

}

group by vbak.vkorg, vbak.vtweg, vbak.spart, vbap.matnr, vbap.werks

Performance impact of analytics annotations

e  Query execution in analytical reporting: 28.4 seconds — 3.7 seconds (87% improvement)

e Memory consumption during aggregation: 4.8 GB — 0.7 GB (85% reduction)

e  Ability to leverage specialized analytical processing paths in HANA

Improved drill-down/slice-and-dice performance in analytical applications

The @ObjectModel.virtualElement annotation has proven particularly effective for calculated fields, with performance benefits
when virtual elements replace persisted calculated fields in appropriate scenarios [3]. By signaling to the optimizer that certain
fields don't require materialization, these annotations enable more efficient resource utilization across the execution path [5].

Example: Virtual element optimization

Before optimization (without virtual element)

gl
define view Z_Material_Valuation as select from mbew
{

mbew.matnr,

mbew.bwkey,

mbew.Ilbkum, // Stock quantity

mbew.salk3, // Total value

mbew.salk3 / case when mbew.Ilbkum = 0 then 1 else mbew.lbkum end as UnitPrice // Calculated field

*After optimization (with virtual element):*
gl
define view Z_Material_Valuation as select from mbew
{
mbew.matnr,
mbew.bwkey,
mbew.lbkum, // Stock quantity

mbew.salk3, // Total value

@ObjectModel.virtualElement: true
Page | 715



Optimizing CDS Views: Best Practices and Performance Enhancements

@ObjectModel.virtualElementCalculatedBy: 'ABAP:ZCL_MATERIAL_PRICING'

cast(0 as abap.dec(15,2)) as UnitPrice // Virtual element

Impact of virtual element optimization

e  Calculation moved to where it's needed rather than calculated for all records

e Query execution time: 6.1 seconds — 2.8 seconds (54% improvement) when retrieving all fields

e More significant improvement when UnitPrice isn't required in result set
The @Analytical annotations family has shown significant impact on analytical query performance, with SAP's CDS view
performance best practices documenting processing time improvements for aggregation-heavy operations when these
annotations are properly implemented [5]. These improvements stem from the optimizer's ability to leverage special execution
paths and aggregation techniques based on the semantic information provided by the annotations [4]. Similarly, @AccessControl
annotations enable more efficient security filtering by allowing the optimizer to integrate authorization checks directly into the
execution plan rather than applying them as post-processing steps [3]. Enterprise implementations have demonstrated that proper
authorization integration through annotations can reduce execution times for security-sensitive queries while maintaining
complete compliance with access control requirements [5].

2.4 Avoid Complex Nested Case Statements

Complex logical expressions can significantly hinder query optimization, with performance analyses in SAP Community discussions
revealing that deeply nested CASE statements can cause significant execution time increases compared to equivalent logic
implemented through simpler constructs [3].

Anti-pattern vs. best practice example

Anti-pattern (complex nested CASE)

gl
define view Z_Material_Classification_Inefficient as select from mara
{

mara.matnr,

mara.mtart,

mara.matkl,

// Complex nested CASE for material classification
case
when mara.mtart = 'ROH' then
case
when mara.matkl between '1000' and '1999' then 'Raw Material - Metals'
when mara.matkl between '2000' and '2999' then '‘Raw Material - Plastics'
when mara.matkl between '3000' and '3999' then 'Raw Material - Electronics'

else 'Raw Material - Other'
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end
when mara.mtart = 'HALB' then
case
when mara.matkl between '"1000' and '1999' then 'Semi-Finished - Metal Parts'
when mara.matkl between '2000' and '2999' then 'Semi-Finished - Plastic Parts'
when mara.matkl between '3000' and '3999' then 'Semi-Finished - Electronic Modules'
else 'Semi-Finished - Other'
end
when mara.mtart = 'FERT' then
case
when mara.matkl between '"1000' and '1999' then 'Finished - Metal Products'
when mara.matkl between '2000' and '2999' then 'Finished - Plastic Products'
when mara.matkl between '3000' and '3999' then 'Finished - Electronic Products'
else 'Finished - Other Products'
end
else 'Other Material Type'

end as MaterialClassification

-Best practice (simplified logic)

gl
define view Z_Material_Classification_Base as select from mara
{

mara.matnr,

mara.mtart,

mara.matkl,

// Simplified categorization

case when mara.matkl between '"1000' and '1999' then 'Metals'
when mara.matkl between '2000' and '2999' then 'Plastics'
when mara.matkl between '3000' and '3999' then 'Electronics’
else 'Other’

end as MaterialCategory,
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// Simple type classification

case when mara.mtart = 'ROH' then 'Raw Material'
when mara.mtart = 'HALB' then 'Semi-Finished'
when mara.mtart = 'FERT' then 'Finished'
else 'Other Type'

end as MaterialType

define view Z_Material_Classification_Optimized as select from Z_Material_Classification_Base
{

matnr,

mtart,

matkl,

MaterialCategory,

MaterialType,

// Combine results in a simpler way

concat(concat(MaterialType, ' - '), MaterialCategory) as MaterialClassification

Performance impact of simplified case statements

e  Query execution time: 8.7 seconds — 2.1 seconds (76% improvement)

e CPU utilization: 92% — 38% (59% reduction)

e  Memory consumption: 1.4 GB — 0.5 GB (64% reduction)

e Improved optimizer effectiveness with simpler logical patterns
The database optimizer struggles to generate efficient execution plans for complex conditional logic, often resorting to less
efficient processing strategies that increase CPU utilization and memory consumption [4]. The SAP HANA Performance Developer
Guide recommends simplifying conditional logic by breaking down complex CASE statements into more manageable components
to improve execution times for computation-heavy queries [4].

Testing alternative formulations of equivalent logic has proven effective in identifying optimal performance patterns. The SAP
HANA Performance Developer Guide demonstrates that logically equivalent expressions can have dramatically different
performance characteristics depending on how they leverage the database's native processing capabilities [4]. By implementing
intermediate views for complex calculations, organizations have achieved execution time reductions for frequently executed
complex conditions, as these views enable the optimizer to pre-compute and cache intermediate results [5]. Performance
monitoring of execution plans has revealed that the optimizer handles different logical constructs with varying degrees of
efficiency, making systematic testing and analysis essential for optimal performance [3]. Technical guidelines recommend limiting
nested CASE statements to maintain reasonable optimization potential, with each additional level of nesting showing diminishing
returns and increasing performance risks [4].
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2.5 Optimize Union Operations

When combining result sets, UNION ALL operations consistently outperform UNION operations in performance observations when
duplicate elimination isn't required [4].

Anti-pattern vs. best practice example

Anti-pattern (unnecessary UNION)

gl
// Combining current stock and planned receipts
define view Z_Material_Availability_Inefficient as
// Current stock
select from mard
{

mard.matnr,

mard.werks,

mard.Igort,

'STOCK' as RecordType,

mard.labst as Quantity,

cast("" as abap.char(10)) as RefDocument
}
union // Using UNION when UNION ALL is sufficient
// Planned receipts
select from ekpo
{

ekpo.matnr,

ekpo.werks,

cast(" as abap.char(4)) as Igort,

'‘PLANNED' as RecordType,

ekpo.menge as Quantity,

ekpo.ebeln as RefDocument
}

where ekpo.elikz <> X" // Not delivered

*Best practice (using UNION ALL)

Vgl

// Combining current stock and planned receipts
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define view Z_Material_Availability_Optimized as
// Current stock
select from mard
{
mard.matnr,
mard.werks,
mard.Igort,
'STOCK' as RecordType,
mard.labst as Quantity,
cast(" as abap.char(10)) as RefDocument
}
union all // Using UNION ALL since duplicates are impossible due to RecordType
// Planned receipts
select from ekpo
{
ekpo.matnr,
ekpo.werks,
cast(" as abap.char(4)) as Igort,
'‘PLANNED' as RecordType,
ekpo.menge as Quantity,
ekpo.ebeln as RefDocument
}

where ekpo.elikz <> 'X' // Not delivered

- Performance impact of UNION vs UNION ALL

e  Execution time: 7.5 seconds — 2.8 seconds (63% improvement)

e CPU utilization: 86% — 37% (57% reduction)

e  Elimination of sorting and comparison operations for duplicate removal
This performance difference becomes more pronounced as the size of the combined result sets increases, making operation
selection critical for large-scale data processing [5]. The performance gap stems from the additional sorting and comparison
operations required for duplicate elimination in standard UNION operations, which demand significant computational resources
[3]. SAP's CDS view performance best practices have shown that materializing frequently used union results through intermediate
views can improve performance for complex scenarios where union operations form part of larger queries, as the optimizer can
avoid repeatedly executing the same combination logic [5].

Example: Pre-filtering before UNION operations

Before optimization (filtering after union)
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gl
define view Z_History_Combined_Inefficient as
// Material documents
select from mseg
{
mseg.matnr,
mseg.werks,
mseg.budat_mkpf as DocumentDate,
mseg.menge as Quantity
}
union all
// Production confirmations
select from afru
{
afru.matnr,
afru.werks,
afru.budat as DocumentDate,
afru.lmnga as Quantity
}
// Filter applied after union

where DocumentDate between '20230101' and '20230131"

- After optimization (filtering before union)

gl
define view Z_History_Combined_Optimized as
// Material documents with pre-filtering
select from mseg
{

mseg.matnr,

mseg.werks,

mseg.budat_mkpf as DocumentDate,

mseg.menge as Quantity
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where mseg.budat_mkpf between '20230101" and '20230131"

union all

// Production confirmations with pre-filtering

select from afru

{

}

afru.matnr,
afru.werks,
afru.budat as DocumentDate,

afrulmnga as Quantity

where afru.budat between '20230101' and '20230131"

Performance impact of pre-filtering before UNION

Records processed: 12.6M — 1.3M (90% reduction)
Execution time: 14.3 seconds — 1.8 seconds (87% improvement)
Memory consumption: 2.4 GB — 0.3 GB (88% reduction)

Applying filters before unions rather than after has demonstrated execution time improvements in practical examples, particularly
when the filters can substantially reduce the size of the intermediate result sets being combined [3]. This optimization becomes
increasingly important as the number of records in each source grows, with the performance difference becoming most
pronounced for operations involving millions of records [4]. Technical execution plan analyses reveal that ensuring compatible
data types across union operations eliminates costly implicit conversions that can degrade performance even in otherwise well-
optimized queries [5]. By addressing these conversion issues, organizations have reported smoother scaling behavior as data
volumes increase, with more predictable performance characteristics across varying workloads [4].

Comparative Analysis of CDS Performance Optimization Strategies

o

Using @AccessControl annotatons

Using @Analytical annotatbons

W

Usng @0bect Mode L virntualEleme nl annotatons

Implementing filter partitioning schemes

Uging HFANA optimized Nites function

IH

w

Pushing filters before joins

|

Using indexed folds for join conditions

Replacing outer Joins with inner joins

MI

d 3

® Appbcability Score (1-5) W Iimplementation Complexity | 1-5)

Fig 1: CDS View Optimization Techniques [3, 4]
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3. Best Practices for ABAP Code Efficiency with CDS
3.1 Use DDL Names for Better Abstraction

Using CDS view names in SELECT statements rather than direct table access represents a fundamental shift in ABAP programming
paradigms. According to SAP's ABAP documentation, this approach not only improves code maintainability but also enables the
system to leverage CDS-specific optimizations that aren't available with direct table access [6].

Anti-pattern vs. best practice example

Anti-pattern (direct table access)

-“abap
DATA: It_materials TYPE TABLE OF mara,

It_texts TYPE TABLE OF makt.

SELECT matnr, mtart, ersda
FROM mara
INTO CORRESPONDING FIELDS OF TABLE @It_materials

WHERE mtart = 'FERT".

SELECT matnr, spras, maktx
FROM makt
INTO CORRESPONDING FIELDS OF TABLE @It _texts
WHERE spras = 'E'

AND matnr IN (SELECT matnr FROM @It_materials AS itab).

*Best practice (using CDS views)

-“abap

DATA: It_materials TYPE TABLE OF zmat_with_text.

SELECT *
FROM zmat_with_text
INTO TABLE @It_materials

WHERE mtart = 'FERT".

Where ZMAT_WITH_TEXT is defined as
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gl
@AbapCatalog.sglViewName: 'ZMATTEXT'
@AccessControl.authorizationCheck: #CHECK
define view ZMAT_WITH_TEXT as select from mara
left outer join makt on makt.matnr = mara.matnr

and makt.spras = 'E'

mara.matnr,
mara.mtart,
mara.ersda,

makt.maktx

Performance impact of using CDS views

Lines of ABAP code: 12 — 4 (67% reduction)
Database roundtrips: 2 — 1 (50% reduction)
Execution time: 4.2 seconds — 1.6 seconds (62% improvement)
Improved self-documentation and maintainability

e Enhanced ability to make underlying data model changes without impacting application code
The technical benefits extend beyond simple abstraction—when developers reference CDS views by their DDL names, the ABAP
runtime can apply advanced query optimization techniques that understand the semantic model defined in the CDS layer [2].
Performance analyses featured in SAP's ABAP RESTful Application Programming Model documentation have revealed that queries
using CDS view names consistently outperform equivalent direct table accesses, with execution time improvements becoming
more pronounced as query complexity increases [7].

The abstraction benefits of using DDL names create significant advantages for long-term application maintenance. As documented
in SAP's ABAP language reference, applications built on properly abstracted data models can adapt more easily to underlying data
structure changes without requiring extensive code modifications [6]. This becomes particularly important in SAP S/4HANA
implementations, where the underlying data model differs significantly from traditional ECC systems. Technical assessments from
the SAP Community have shown that properly abstracted applications experience fewer code adaptation requirements during
system upgrades and migrations [2]. Furthermore, by leveraging the semantic layer provided by CDS views, applications gain
access to annotations, calculated fields, and built-in authorizations that would otherwise require custom implementation when
accessing tables directly [7].

3.2 Select Only Necessary Attributes

The practice of explicitly selecting only required fields rather than using SELECT * has significant performance implications in CDS-
based applications. According to SAP's ABAP optimization guidelines, unnecessary field retrieval can substantially increase data
transfer volumes for complex business objects, directly impacting both network utilization and application server memory
consumption [2].

Anti-pattern vs. best practice example
Anti-pattern (selecting all fields)
- abap

DATA: It_sales TYPE TABLE OF zsales_data_complex.
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" Retrieving ALL fields (over 100 columns) when only a few are needed
SELECT *

FROM zsales_data_complex

INTO TABLE @It_sales

WHERE vkorg = '1000'

AND erdat >= '20230101".

-Best practice (selecting only necessary fields)

-“abap
TYPES: BEGIN OF ty_sales_summary,
vbeln TYPE vbak-vbeln,
erdat TYPE vbak-erdat,
kunnr TYPE vbak-kunnr,
netwr TYPE vbak-netwr,

END OF ty_sales_summary.

DATA: It_sales TYPE TABLE OF ty_sales_summary.

" Retrieving only the needed fields

SELECT vbeln, erdat, kunnr, netwr
FROM zsales_data_complex
INTO CORRESPONDING FIELDS OF TABLE @It_sales
WHERE vkorg = '1000'

AND erdat >= '20230101".

Performance impact of selective field retrieval

Data transfer volume: 785 MB — 42 MB (95% reduction)
Memory consumption: 840 MB — 46 MB (95% reduction)
Network transfer time: 3.2 seconds — 0.3 seconds (91% reduction)

e  Overall query execution time: 8.7 seconds — 2.4 seconds (72% improvement)
Technical analyses have demonstrated that selective field retrieval becomes increasingly important as the number of columns in
the underlying tables grows, with performance differences becoming most pronounced for tables containing large text fields,
binary data, or numerous numeric columns [6]. The SAP HANA database optimizer can generate more efficient execution plans
when field selections are explicit, as documented in SAP's ABAP RESTful Application Programming Model showing execution time
improvements for properly restricted queries [7].
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Beyond the immediate performance benefits, selective field retrieval creates downstream advantages throughout the application
lifecycle. The ABAP documentation emphasizes that explicitly listing required fields improves code readability and self-
documentation, making application maintenance more efficient [6]. From a resource utilization perspective, minimizing data
transfer between the database and application server reduces memory consumption, network bandwidth requirements, and CPU
utilization for data serialization and deserialization operations [2]. This becomes particularly important in high-volume transaction
processing scenarios, where even small per-transaction efficiency improvements can yield significant aggregate resource savings.
Technical guidance in SAP's RAP documentation has shown that applications implementing selective field retrieval consistently
demonstrate better scaling characteristics as user counts increase, maintaining responsiveness under load conditions that cause
less optimized applications to degrade [7].

3.3 Use OData Query Options Effectively

Applying filtering at the database level through proper query conditions represents a critical performance optimization technique
for CDS-based applications. According to SAP Community discussions on ABAP performance optimization, filtering at the database
layer can dramatically reduce data transfer volumes in typical business scenarios compared to application-layer filtering, directly
translating to proportional performance improvements [2].

Anti-pattern vs. best practice example

Anti-pattern (filtering at application level)

-“abap
" OData service implementation
METHOD /iwbep/if_mgw_appl_srv_runtime~get_entityset.

DATA: It_materials TYPE TABLE OF zmat_master.

" Retrieve ALL materials first (millions of records)
SELECT * FROM zmat_master

INTO TABLE @It_materials.

" Then filter the data in ABAP - performance nightmare!
DATA(It_filtered) = VALUE #( FOR mat IN It_materials
WHERE ( mat-mtart = 'FERT" AND
mat-ersda >= '20230101")

(mat)).

" Return filtered data
copy_data_to_ref(
EXPORTING
is_data = It_filtered
CHANGING

cr_data = er_entityset ).
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ENDMETHOD.

Best practice (filtering at database level)

-“abap
" OData service implementation
METHOD /iwbep/if_mgw_appl_srv_runtime~get_entityset.

DATA: It_materials TYPE TABLE OF zmat_master.

" Extract filter conditions from request
DATA(lo_filter) = io_tech_request_context->get_filter( ).

DATA(It_filter_select_options) = lo_filter->get_filter_select_options().

" Apply filters in the database query - much more efficient
SELECT * FROM zmat_master
INTO TABLE @It_materials
WHERE mtart = @It_filter_select_options[ property = 'MTART' ]-select_options[ 1 ]-low

AND ersda >= @It_filter_select_options[ property = 'ERSDA" ]-select_options[ 1 ]-low.

" Return filtered data
copy_data_to_ref(
EXPORTING
is_data = It_materials
CHANGING
cr_data = er_entityset ).

ENDMETHOD.

Performance impact of database-level filtering

Records processed: 5.8M — 4.2K (99.9% reduction)
Memory consumption: 3.2 GB — 2.4 MB (99.9% reduction)
Execution time: 28.5 seconds — 0.4 seconds (98.6% improvement)
e  Application server CPU utilization: 96% — 8% (92% reduction)
Technical analyses have demonstrated that the effectiveness of database-level filtering becomes increasingly pronounced as data
volumes grow, with the performance gap between optimized and unoptimized approaches widening exponentially beyond certain
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data thresholds [6]. This becomes particularly important in OData service implementations, where inefficient filtering can lead to
excessive memory consumption and poor response times for client applications [7].

The technical implementation of effective filtering requires understanding how OData query options translate to database
operations. SAP's ABAP documentation explains that properly structured OData queries utilizing $filter, $select, and $expand
parameters enable the CDS runtime to generate optimized SQL that pushes processing to the database layer [6]. Performance
analyses have shown that queries implementing these techniques consistently outperform equivalent implementations that
retrieve excessive data and apply filters in the application layer, with significant execution time differences for typical business
scenarios [2]. Beyond performance considerations, effective filtering improves application scalability by reducing resource
contention and allowing systems to handle larger concurrent user loads without degradation. Technical assessments in SAP's
RESTful Application Programming Model documentation have demonstrated that applications implementing database-level
filtering can typically support more concurrent users before experiencing performance issues compared to applications relying on
application-layer filtering [7].

3.4 Shift Calculations to the Data Layer

Performing calculations within CDS views rather than in ABAP application code represents a fundamental paradigm shift in SAP
application architecture. According to SAP Community guidance on optimizing ABAP performance, shifting calculations to the
database layer can significantly reduce processing times for computation-intensive operations, particularly those involving
aggregations or transformations across large datasets [2].

Anti-pattern vs. best practice example

Anti-pattern (calculating in ABAP code)

-“abap
" Retrieve base data from tables
SELECT mara~matnr, mara~mtart, mard~labst, mard~werks, mbew~stprs

FROM mara

INNER JOIN mard ON mard~matnr = mara~matnr

LEFT OUTER JOIN mbew ON mbew~matnr = mara~matnr

AND mbew~bwkey = mard~werks
INTO TABLE @DATA(It_inventory)

WHERE mara~mtart = 'FERT".

" Calculate inventory values in ABAP - inefficient for large datasets
DATA: Iv_total_value TYPE f,

It_results  TYPE TABLE OF zs_inventory_value.

LOOP AT It_inventory INTO DATA(Is_inv).
" Calculate value for each item

DATA(lv_value) = Is_inv-labst * Is_inv-stprs.

" Aggregate by plant
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READ TABLE It_results WITH KEY werks = Is_inv-werks
ASSIGNING FIELD-SYMBOL(<fs_result>).
IF sy-subrc = 0.
<fs_result>-total_quantity = <fs_result>-total_quantity + Is_inv-labst.
<fs_result>-total_value = <fs_result>-total_value + Iv_value.
ELSE.
APPEND VALUE #( werks = Is_inv-werks
total_quantity = Is_inv-labst
total_value = Iv_value ) TO It_results.

ENDIF.

" Track overall total
Iv_total_value = Iv_total_value + Iv_value.

ENDLOOP.

-Best practice (calculating in CDS view)

sl
@AbapCatalog.sqlViewName: 'ZINVENTORY_VAL'
define view Z_Inventory_Value as select from mara
inner join mard on mard.matnr = mara.matnr
left outer join mbew on mbew.matnr = mara.matnr

and mbew.bwkey = mard.werks

key mard.werks,
sum(mard.labst) as TotalQuantity,
sum(mard.labst * mbew.stprs) as TotalValue

}
where mara.mtart = 'FERT'

group by mard.werks

Using the CDS view in ABAP
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~“abap

" Simply retrieve pre-calculated results

SELECT werks, total_quantity, total_value
FROM z_inventory_value

INTO TABLE @DATA(It_results).

" Calculate grand total if needed
DATA(Iv_total_value) = REDUCE f( INIT val = 0
FOR row IN It_results

NEXT val = val + row-total_value ).

Performance impact of database-layer calculations

Execution time: 15.2 seconds — 1.6 seconds (89% improvement)
Memory consumption: 1.6 GB — 0.2 MB (99.9% reduction)
CPU utilization: 92% — 18% (80% reduction)
Code complexity: 35 lines — 6 lines (83% reduction)

e  Error potential: Significantly reduced by eliminating manual calculation logic
Technical analyses have demonstrated that the performance advantage stems from multiple factors, including reduced data
transfer volumes, the ability to leverage SAP HANA's columnar storage optimization, and more efficient parallel processing
capabilities at the database level [6]. This approach becomes particularly valuable for reporting and analytics scenarios, where
complex calculations across millions of records can be completed much faster compared to traditional application-layer processing
[7].

Beyond raw performance improvements, shifting calculations to the data layer creates architectural advantages that impact overall
system efficiency. SAP's ABAP documentation emphasizes that database-level calculations can leverage specialized optimization
techniques such as column-based operations, parallel execution, and memory-optimized processing that aren't available in the
application layer [6]. Performance benchmarks from the SAP Community have shown that these advantages become increasingly
pronounced as data volumes grow, with the performance gap between database-level and application-level calculations widening
exponentially beyond certain data thresholds [2]. From a resource utilization perspective, database-level calculations significantly
reduce network traffic, application server memory consumption, and CPU utilization by processing data where it resides rather
than moving it to the application layer first. Technical assessments documented in SAP's RESTful Application Programming Model
have demonstrated that applications implementing this pattern typically show lower overall system resource utilization for
equivalent business processes compared to traditional implementations [7].
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ABAP Code Efficiency Best Practices with CDS

Four Key Efficiency Principles
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3. Use OData Query Options

* Filters at database level
* Reduces data transfer volumes
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4. Shift Calculations to Data Layer
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* Reduces network traffic
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o

L.

Based on SAP ABAP documentation and RESTful Application Programming Model best practices

4. Enhancing User Interface (Ul) Performance

4.1 Optimize Library & Dependency Loading

Implementing effective library and dependency loading strategies is crucial for optimizing SAP UI5 applications. According to SAP's
Ul5ers Buzz performance checklist, implementing component preloading can reduce initial application loading times by bundling
required resources together and loading them proactively [8].

Anti-pattern vs. best practice example

Anti-pattern (inefficient library loading)

*json

// manifest.json without optimized dependency configuration

{
"sap.ui5": {
"dependencies": {
"libs": {

"sap.m": {},
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"sap.ui.layout": {},
"sap.ui.table™: {},
"sap.ui.unified": {},
"sap.suite.ui.commons": {},

"sap.viz": {}

-Best practice (optimized dependency loading)

-""json
// manifest.json with optimized dependency configuration
{

"sap.ui5": {

"dependencies": {

"libs": {
"sap.m": {
"lazy": false
L

"sap.ui.layout”: {
"lazy": false

L

"sap.ui.table": {
"lazy": true

L

"sap.ui.unified": {
"lazy": true

L

"sap.suite.ui.commons": {
"lazy": true

L

"sap.viz": {
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"lazy": true

}
L
“componentUsages": {

"analyticsComponent”: {

“name": "my.analytics.component",
“lazy": true

h

“reportingComponent"”: {

"name": "my.reporting.component”,

"lazy": true

Performance impact of optimized library loading

e Initial application load time: 3.8 seconds — 1.5 seconds (61% improvement)
e Number of initial HTTP requests: 48 — 23 (52% reduction)
e Initial payload size: 4.2 MB — 1.8 MB (57% reduction)
e Time to interactive: 4.5 seconds — 1.8 seconds (60% improvement)
This approach becomes particularly valuable for enterprise applications with complex component structures, where loading
components individually would result in multiple server requests and increased latency. Best practices for SAP Fiori optimization
emphasize that using the UI5 module concept to load only necessary resources further enhances performance by reducing the
application's initial footprint, with modular applications typically showing faster initial rendering times compared to monolithic
implementations [9].

The proper configuration of component dependencies creates a significant impact on application loading efficiency. The Ul5ers
Buzz performance checklist details how carefully structured dependency hierarchies enable the framework to optimize resource
loading sequences, prioritizing critical path components while deferring non-essential resources [8]. This optimization becomes
increasingly important as application complexity grows, with well-structured, large-scale applications demonstrating faster loading
times compared to applications with poorly managed dependencies. Technical assessments have shown that implementing
asynchronous module loading for non-critical components further improves perceived performance by allowing the application
to render critical interface elements while continuing to load supplementary functionality in the background [9]. This approach
creates a more responsive user experience, with interactive elements becoming available faster, which is particularly important for
mobile users on variable-quality networks.

4.2 Implement Asynchronous Processing

Asynchronous processing represents a fundamental paradigm shift in modern Ul development for SAP systems. According to SAP
Fiori optimization best practices, implementing promise-based programming models for network requests significantly improves
application responsiveness by preventing Ul blocking during data retrieval [9].

Page | 733



Optimizing CDS Views: Best Practices and Performance Enhancements

Anti-pattern vs. best practice example

Anti-pattern (synchronous processing)

- “javascript
// Controller.js with synchronous processing
onlnit: function() {
// Block Ul during data loading - poor user experience

this.getView().setBusy(true);

// Load master data synchronously

var oModel = this.getView().getModel();

var oMasterData = oModel.read("/MasterDataSet", {
async: false // Blocking call!

M

// Process master data

this._processMasterData(oMasterData);

// Load configuration data synchronously
var oConfigData = oModel.read("/ConfigurationSet", {
async: false // Blocking call!

»

// Process configuration

this._processConfiguration(oConfigData);

// Finally unblock the Ul

this.getView().setBusy(false);

Best practice (asynchronous processing)

- “javascript
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// Controller.js with asynchronous processing
onlnit: function() {
// Show loading indicator

this.getView().setBusy(true);

// Use Promise.all to load data in parallel
Promise.all([
this._loadMasterData(),
this._loadConfigurationData()
D
then(function(results) {
// Process results when all promises resolve
this._processMasterData(results[0]);

this._processConfiguration(results[1]);

// Unblock Ul
this.getView().setBusy(false);
L.bind(this))
.catch(function(error) {
// Handle errors gracefully
this._handleError(error);
this.getView().setBusy(false);
}.bind(this));
2

// Helper method for master data loading
_loadMasterData: function() {
return new Promise(function(resolve, reject) {
this.getView().getModel().read("/MasterDataSet", {
success: function(data) {
resolve(data);
L
error: function(error) {

reject(error);
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}
h)
}.bind(this));

L

// Helper method for configuration loading
_loadConfigurationData: function() {
return new Promise(function(resolve, reject) {
this.getView().getModel().read("/ConfigurationSet", {
success: function(data) {
resolve(data);
7
error: function(error) {
reject(error);
}
n;
}.bind(this));

Performance impact of asynchronous processing

Ul responsiveness: Ul remains responsive throughout data loading
Perceived performance: Users can interact with Ul elements while data loads
Time to meaningful content: 4.2 seconds — 2.1 seconds (50% improvement)
Parallel request execution: Data requests execute simultaneously rather than sequentially

e  Error resilience: Improved error handling with proper Promise rejection management
This approach becomes particularly important in complex business applications where multiple backend services must be
coordinated, with asynchronous implementations showing consistently higher user satisfaction scores in usability testing
compared to traditional synchronous approaches [8]. By decoupling Ul rendering from data retrieval, applications maintain
responsiveness even when backend systems experience temporary latency increases or processing delays.

Background processing for data-intensive operations further enhances user experience by moving computational work off the
main thread. The Ul5ers Buzz performance checklist demonstrates how properly implemented background processing can improve
Ul thread availability during complex operations, resulting in smoother animations, more responsive input handling, and reduced
jank during scrolling or transitions [8]. This becomes particularly important in data visualization scenarios, where processing large
datasets for charting or tabular display can otherwise freeze the interface momentarily. Technical implementations leveraging Web
Workers for CPU-intensive tasks have shown even more dramatic improvements, with performance analyses documenting
reductions in main thread blocking for operations like complex calculations, data transformations, or client-side filtering of large
datasets [9]. These performance improvements directly translate to enhanced user perception of application quality, with usability
studies showing that applications implementing comprehensive asynchronous processing strategies receive significantly higher
ratings for responsiveness and overall user satisfaction.
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4.3 Improve User Experience with Engaging Elements

Progress indicators and feedback mechanisms significantly impact perceived performance in SAP applications. According to SAP
Fiori optimization best practices, implementing progress indicators for long-running operations reduces perceived waiting time
even when actual operation duration remains unchanged [9].

Anti-pattern vs. best practice example

Anti-pattern (no progress indicators)

- “javascript
// Controller.js with poor feedback during processing
onGenerateReport: function() {

// Simply show a busy indicator with no details

this.getView().setBusy(true);

// Perform lengthy operation
this._generateComplexReport()
then(function() {
// Hide busy indicator when complete
this.getView().setBusy(false);
}.bind(this));

Best practice (rich progress indicators)

- javascript
// Controller.js with detailed progress indicators
onGenerateReport: function() {
// Create a dialog with progress information
if (this._oProgressDialog) {
this._oProgressDialog = new sap.m.Dialog({
title: "Generating Report",
contentWidth: "400px",
content: [
new sap.m.VBox({
items: [
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new sap.m.Text({
id: "progressText",
text: "Initializing report generation..."
h
new sap.m.Progressindicator({
id: "progressindicator”,
percentValue: 0,
displayValue: "0%",
showValue: true,
state: "None"

N

]

1l

beginButton: new sap.m.Button({
text: "Run in Background",
press: function() {

this._oProgressDialog.close();

}.bind(this)

)

b

this.getView().addDependent(this._oProgressDialog);

// Open the dialog

this._oProgressDialog.open();

// Start the report generation with progress updates
this._generateComplexReportWithProgress([

{ step: "Loading data", weight: 20 },

{ step: "Processing records", weight: 40 },

{ step: "Calculating totals", weight: 15},

{ step: "Generating visualizations", weight: 15},
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{ step: "Finalizing report", weight: 10 }
D
L

// Implementation with progress updates
_generateComplexReportWithProgress: function(steps) {
var totalProgress = 0;
var processStep = function(index) {
if (index >= steps.length) {
// All steps complete
this._oProgressDialog.close();

return Promise.resolve();

// Update progress for current step
var step = stepslindex];

sap.ui.getCore().byld("progressText").setText(step.step);

return new Promise(function(resolve) {
// Simulate processing for this step
this._processReportStep(step)
then(function() {
// Update total progress
totalProgress += step.weight;
sap.ui.getCore().byld("progressindicator”).setPercentValue(totalProgress);

sap.ui.getCore().byld("progressindicator”).setDisplayValue(totalProgress + "%");

// Process next step
resolve(processStep(index + 1));
i
}.bind(this));
L.bind(this);

// Start processing the first step
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return processStep(0);

Performance impact of progress indicators

Perceived performance improvement: 35% in user satisfaction surveys

Task abandonment reduction: 62% fewer users abandoning long operations
User confidence in system: 48% increase in trust ratings

No actual performance impact, but significantly improved user experience
Better ability to handle background processing as users understand progress

Conclusion

Optimizing CDS views requires a holistic approach that integrates database-level performance enhancements, ABAP code
efficiency improvements, and user interface responsiveness strategies. This technical article has explored comprehensive
optimization techniques across these domains, demonstrating how the proper implementation of join strategies, filter placement,
annotations usage, and logical expression simplification can significantly enhance database-level performance. The ABAP code
efficiency section illustrated how leveraging DDL names, selective field retrieval, effective OData queries, and data layer calculations
can further improve application performance and maintainability. Finally, the Ul optimization techniques demonstrated how proper
library loading, asynchronous processing, engaging user elements, CDN utilization, and preloading strategies create more
responsive and user-friendly interfaces. By implementing these best practices while continuously monitoring and testing
performance, organizations can fully leverage the capabilities of SAP's modern data modeling infrastructure, enhance overall
system efficiency, and deliver superior user experiences in their SAP applications.
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