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Chapter 7

Data Fabric with SAP Business
Data Cloud

SAP launched SAP Business Data Cloud in February 2025. This comprehensive soft-
ware as a service (SaaS) solution features an object store for managing vast amounts
of data at a lower cost. To tackle the crucial issue of business context, SAP introduced
self-sustaining data products powered by artificial intelligence (Al). Furthermore,
recognizing the evolving machine learning (ML) landscape, SAP partnered with Data-
bricks to create SAP Databricks, an original equipment manufacturer (OEM) service
included within SAP Business Data Cloud, bringing ML capabilities directly to organi-
zations.

SAP Business Data Cloud represents a strategic evolution of SAP’s data strategy. This SaaS
offering on SAP Business Technology Platform (SAP BTP) combines the existing SAP Data-
sphere and SAP Analytics Cloud solutions and adds new technological stacks for low-cost
storage and ML with SAP Databricks. Al-powered intelligent applications and data products
provide advanced cross-analytics for actionable insights. SAP Business Data Cloud is com-
prised of the following:

® Foundation services

® SAP Analytics Cloud

m SAP Datasphere

® SAP Databricks

m SAP Business Warehouse (SAP BW) (optional)

For SAP BW organizations, SAP Business Data Cloud enables a cloud transition without dis-
ruption with extended support up to 2030. SAP BW data can be converted to structured
data products for analytics.

The strategic goals of SAP Business Data Cloud are as follows:

® Provide curated access to SAP S/4HANA and line of business (LoB) data without having to
build complex extraction processes.
B Provide a stable migration path for existing SAP BW organizations.

® Provide a seamless conversion for all existing SAP Datasphere implementations to SAP
Business Data Cloud implementations.

® Provide the SAP Business Data Cloud offering as a SaaS, which can be easily subscribed
to.
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7 Data Fabric with SAP Business Data Cloud

® Create a strong library of data products using a common modeling paradigm. Incentivize
partners to create custom data products and establish a data product marketplace.

® Support ML use cases with the introduction of SAP Databricks.

m Enable quick, simplified, and seamless access to high-performing analytics in a unified
offering.

The goal of this chapter is to help you get to know SAP Business Data Cloud and its various
components. New concepts and terms will be explained that will aid in your move to SAP
Business Data Cloud. We'll start with its architecture and then drill down into its compo-
nents. We’ll explain the concepts of a data fabric, data products and their various flavors,
foundation services, intelligent applications, and zero-copy Delta Share. Next, we’ll talk
about the main components of SAP Business Data Cloud, which are the SAP Business Data
Cloud cockpit in Section 7.2, SAP Datasphere in Section 7.3, SAP BW in Section 7.4, SAP
Databricks in Section 7.5, and finally SAP Analytics Cloud in Section 7.6. Business use cases
are discussed in Section 7.7.

7.1 Architecture

Figure 7.1 shows the high-level architecture of SAP Business Data Cloud and aims to explain
all the inter-connected components that make up this offering. Each component brings
unique capabilities and contributes toward a comprehensive cloud solution that combines
data storage, data modeling, analytics, and ML in one place.

( SAP Business Data Cloud D
Consumption
Layer
SAP Business
Data Cloud
Connect
“T*1 - snowflake
= Google Big
Query
= Databricks
Storage
Layer
Unified Customer Landscape (UCL) Service ]
Source
Systems SAP-Managed Apps Customer-Managed SAP Non-SAP Apps: Cloud or
| SAP S/4HANA Cloud Private Edition | Apps ISR
| SAPAriba | SAP Concur | SAP SuccessFactors ||| |SAP S/4HANA|SAP ERP | | Files | APIs | Datasources |

Figure 7.1: SAP Business Data Cloud Architecture

First, we’ll talk about the source systems in Section 7.1.1, which can be made a part of the
SAP Business Data Cloud formation. Next, we’ll talk about the newly introduced stack of
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foundation services in Section 7.1.2. Data products are the cornerstone of the SAP Business
Data Cloud strategy and are elaborated on in Section 7.1.3. Data sharing efficiency intro-
duced by the Delta Share protocol is explained in Section 7.1.4. Finally, onboarding an orga-
nization on SAP Business Data Cloud is elaborated on in Section 7.1.5.

7.1.1 Source Systems

The bottom-most part of the architecture diagram displays the various source systems.
Data from these source systems can be brought into the SAP Business Data Cloud land-
scape via prebuilt data products and a connection to the source system in the landscape
formation (this is shown later in this chapter in Figure 7.4). Unified Customer Landscape
(UCL) is a collection of central foundation services that are used to create a formation—a
logical grouping—of an organization’s source SAP systems (SAP S/4HANA, LoB) within SAP
Business Data Cloud. The systems trust each other when in a formation, making data
exchange seamless. These services also play a role in sharing the metadata of data prod-
ucts with consumers such as the SAP Business Data Cloud cockpit, SAP Datasphere catalog,
and SAP Business Accelerator Hub. Connection to various third-party systems can also hap-
pen at the SAP Datasphere level through the native adapter capability within SAP Data-
sphere.

7.1.2 Foundation Services

At the base of SAP Business Data Cloud lies its foundation services, an internal, customer-
invisible component that is crucial for delivering SAP Business Data Cloud’s innovative data
products and establishing core cloud data platform capabilities. The foundation services
handle the end-to-end creation of these data products internally and replicates datasets
from formation source systems into the object store, making them ready for consumption.
Key functions of these services include management operations (streamlining onboarding
and configuration), data integration (seamlessly transforming data from various SAP solu-
tions), data governance and storage (securely and efficiently storing vast data volumes),
data lineage and monitoring (continuously overseeing data pipelines for accuracy), and
usage metering and cross-charging (supporting SAP Business Data Cloud’s commercial
objectives).

The technical backbone of the foundation services consists of SAP HANA Cloud, data lake
files (these act as an object store governance layer using native hyperscaler object storage
such as Amazon Web Services [AWS] S3), a managed Spark service for computation, and
SAP HANA Cloud serving as a database sidecar. This robust foundation underpins SAP’s
comprehensive data strategy, enabling seamless data sharing and integration.

7.1.3 Data Products

Data products aren’t new or unique to SAP Business Data Cloud. They have been used in the
industry for a long time. However, they indicate a new data integration unit that gives
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access to a specific set of business data with minimal or extensive add-on capabilities built
in. Operational data is treated as a product with a consistent, well-defined structure and
interfaces, supported by lifecycle management, metadata, and documentation. This
enables easy, reliable, and secure consumption of the data. The data product owner is
responsible for managing any changes to the data preparation process.

With data products, you can simply use the provided data and tailor it to your specific
needs. Data products have owners, typically domain owners or the team managing the
operational data, who are responsible for defining the data products to meet consumer
needs. The data product provider handles all the extraction, harmonization, and integra-
tion of various tables. They follow a standardized process that includes needs analysis,
design, and delivery phases, ensuring that the data is accurate and in the correct format.
The data productincludes a self-description provided by the producer using Open Resource
Discovery. Data products are well described, easily consumable business datasets that can
be easily discovered.

Data products in the SAP Business Data Cloud context can exist at the source system and
foundation services level and must be pure data products only. This means the data prod-
ucts have been created specific to an SAP application such as SAP S/4HANA, and all they do
is bring forth the data from SAP S/4HANA with the business context for consumption and
analytics without any organizational investment in building an extract, transform, and load
(ETL) mechanism. Each data product source may use different technologies to build the
data product. For example, SAP S/4HANA data products use ABAP core data services (CDS)
views to combine several tables into a harmonized view. The dataset is designed for inten-
sive reads and is accessed in a read-only format.

Examples of SAP S/4HANA data products include country/region, SAP HANA currency, cost
center, journal entry header, ledger, and financial planning entry item. For instance, the
financial planning entry item data product combines entity types such as the financial plan-
ning entry item and planning category.

Other SAP LoB solutions, such as SAP SuccessFactors, SAP Ariba, SAP Concur, and SAP
Fieldglass, are also envisioned to have data products following the SAP One Domain Model.
This harmonization allows easy combination of factual data from these LoBs with SAP
S/4HANA data using common entities such as customer or material.

Data products are organized into data packages. A data package combines two or more
data products. A data package might include, for example, both country/region and SAP
HANA currency data products as cross-application items. Another data package could
encompass all the data products related to accounting and financial close, such as journal
entry header and financial planning entry item. Figure 7.5 later in the chapter shows the
SAP Business Data Cloud cockpit and a list of the available data products and intelligent
applications.
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Tip
A list of data products and descriptions is available on the SAP Business Accelerator
Hub at https://hub.sap.com/dataproducts.

An intelligent application is a high-level data product that integrates interconnected data
products, base data models, SAP Datasphere analytical models, and analytical dashboards
to provide actionable insights. Intelligent applications are adaptive, Al-driven applications
that use your business data to learn, reason, and perform actions. These fully managed
applications are installed via the SAP Business Data Cloud cockpit, automatically deploying
and configuring data products, data models, analytics, and application assets. The prebuilt,
SAP-managed data products included in these application packages enable rapid develop-
ment of new insights and accelerate Al innovation. Figure 7.2 shows the full packaging pyr-
amid of an intelligent app. At the top are the predefined Al-infused analytics in the form of
SAP Analytics Cloud visualizations or SAP Cloud Application Programming Model applica-
tions. SAP Datasphere analytical or base models form the center core. Base data products
pulling data from the source systems are the base layer.

Intelligent Package or App

SAP Analytics Cloud

SAP BTP Apps
Al

Analytical Models

SAP Datasphere Al

Base Models

SAP Datasphere Al

Data Products

Foundation Services

Data Sources

SAP S/4HANA, SAP BW/4HANA, LOBs

Figure 7.2: Intelligent Application

The key components of an intelligent application include the following:

®m Data products
The foundation of an intelligent application is business data sourced from various sys-
tems. During the installation of an intelligent app, data is replicated from source systems
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to SAP Business Data Cloud and the data lake, where one or more data products are cre-
ated.

®m Data models
Built on top of data products, data model artifacts enable model extensions and user
authorization definitions. These models are deployed in a read-only SAP-managed
secure space.

® Dashboards
The analytical dashboard forms the top layer of an intelligent app, offering features such
as forecasting, Al-powered decision support, insight-to-action capabilities, and planning
tools. This capability is provided by SAP Analytics Cloud.

Installation of an intelligent application leads to an automated deployment of the underly-
ing data products. This helps organizations get quick no-effort access to data and discover
actionable insights quickly. Managing the complexity of the underlying models is taken out
of the equation and managed by SAP. Updates and enhancements can be received over
time.

With the data product strategy, SAP simplifies the availability of LoB application data by
taking care of the extraction, curation and storage of it in the distributed data lake of the
foundation services. Organizations don’t have to worry about understanding the source
systems, knowing where to extract data from, or building and maintaining extraction rou-
tines. To gain access to LoB data products, organizations must purchase the corresponding
SAP LoB application. For example, to gain access to the SAP SuccessFactors data products,
the organization must have a subscription to SAP SuccessFactors and include it in the SAP
Business Data Cloud formation.

7.1.4 Delta Share Protocol

The base storage layer in SAP Business Data Cloud is an object store of data lake files. Data
is stored in the format of Delta Lake files, not tables. This provides for sharing a large
amount of data in an efficient way. This storage also extends the number of tools that can
access data. Delta Lake is an open-source file format that provides significantly faster meta-
data operations for large tabular datasets. It offers relational-like features such as caching
mechanisms and specific SQL-on-files commands.

Tip: Delta Share

You can learn more details about Delta Share from the Delta Lake website at https://
delta.io/.

Delta Share is an open-source framework for secure, real-time data sharing across organi-
zations and platforms. Data stored in the Delta Lake format can be accessed via the Delta
Share protocol. It enables efficient sharing of extensive datasets through a streamlined
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REST interface. It uses modern cloud storage systems, such as AWS S3, Azure Data Lake
Storage, Google Cloud Storage, or Cloudflare R2, to reliably transfer data without requiring
data replication. This capability plays a key role in sharing data between the foundation
services and SAP Databricks for ML scenarios.

Shared data is primarily accessed in a read-only format, supporting various query types,
including batch, streaming, and change data feed for tracking table modifications, though
direct writes to shared tables aren’t permitted, thus ensuring data integrity. When data is
shared in the Delta Lake format, the protocol supports advanced features such as time
travel queries, allowing users to query specific table versions, metadata, and the latest
snapshots, along with limit and predicate pushdown for optimized data retrieval.

The protocol offers strong data management and tracking features, empowering data pro-
viders to control access permissions, grant specific recipient access, and track usage. Inte-
gration with platforms such as the SAP Databricks Unity Catalog further enhances central-
ized management and auditing. Designed for scalability, Delta Sharing efficiently handles
terabyte-scale datasets by using cloud storage. Its flexible client support means users can
access data via connectors such as Python (for Pandas or Spark DataFrames) or Apache
Spark (supporting SQL, Python, Java, Scala, or R), or even build custom clients using the
REST API. Finally, real-time synchronization is a key advantage; changes to shared Delta
Lake tables are recorded in metadata, ensuring recipients have immediate access to the
latest updates, which is crucial for streaming analytics and timely decision-making.

SAP Business Data Cloud Connect is the new connectivity layer available in SAP Business
Data Cloud that provides bidirectional, zero-copy data and metadata sharing between SAP
Business Data Cloud and external platforms such as Snowflake, Databricks, and Google Big-
Query. Specifically for Snowflake, this is presented as SAP Business Data Cloud Connect for
Snowflake, and it allows an existing Snowflake instance to consume semantically rich SAP
data products in real time, as well as share Snowflake data back into SAP Business Data
Cloud without building ETL-style replication.

7.1.5 Onboarding

To get onboarded onto SAP Business Data Cloud, a number of steps happen behind the
scenes. Figure 7.3 shows these steps, from provisioning the SAP Business Data Cloud tenant
to consuming intelligent applications.

Pricing
For pricing the capacity units for SAP Business Data Cloud, you can use the Estimator
tool at https://bdc-pricing-estimator-sac-sacus10.cfapps.us10.hana.ondemand.com/.

At a minimum, 640 capacity units is required for an SAP Business Data Cloud core sub-
scription. This presents the smallest possible use case with 25 SAP Analytics Cloud BI
users.
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Note

SAP Business Data Cloud is offered through subscription only. It isn’t available through
SAP BTP Enterprise Agreement (BTPEA) or SAP Cloud Platform Enterprise Agreement
(CPEA).

Provision SAP
Business Data
Cloud Cockpit

Provision SAP Provision SAP Provision DBX
Datasphere Analytics Cloud Connect

Create SAP Business Data Cloud UCL Formation and
Add the Component Tenants

SAP S/4HANA Cloud SAP BW/4HANA,
Private Edition Private Cloud
Onboarding Edition Onboarding

UCL Formation and
Tenant Mapping

SAP Business Data Cloud Cockpit

Trigger Data Product or Insight App Installation

SAP Business Data Cloud Foundation Services

Spark Tenant HDFLS Container

SAP Datasphere
Ingestion Space Consumption Space SAP BW/4HANA Space
For SAP S/4HANA For SAP Analytics Local Table and Merge
Data Cloud Operations

SAP Databricks

Provision OEM Databricks Account and Workspace

SAP Analytics Cloud

Figure 7.3: SAP Business Data Cloud Organization Onboarding
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Following is a high-level overview of the necessary steps to onboard onto SAP Business
Data Cloud:

. Deployment of SAP Business Data Cloud in a region

. SAP Business Data Cloud onboarding

. SAP S/4HANA Cloud Private Edition client onboarding
. SAP BW/4HANA, private cloud edition onboarding

. Provision SAP Datasphere

. Provision SAP Analytics Cloud

. Provision SAP Databricks

. Creation of the SAP Business Data Cloud unified organization landscape formation

O 00 N o O b~ W N

. Installation of intelligent application or data package activation

10.Consumption of the intelligent app

7.2 SAP Business Data Cloud Cockpit

The SAP Business Data Cloud cockpit is the central point of access for SAP Business Data
Cloud for displaying, configuring, and finding any artifacts that interact with the SAP Busi-
ness Data Cloud landscape.

The first step when using SAP Business Data Cloud is to set up the formation in the land-
scape directory. This involves making connections to the various source systems using SAP
for Me and using the SAP BTP unified organization landscape services in the background.
An already set up landscape is shown in Figure 7.4.

Figure 7.4: SAP Business Data Cloud System Landscape (Formation)

The main components as you can see in Figure 7.4 are SAP Datasphere, SAP S/4HANA Cloud
Private Edition, SAP Analytics Cloud, and SAP Databricks. Not all of these systems are man-
datory to be included in the landscape, but these four components give the maximum SAP
Business Data Cloud capabilities to an organization. SAP BW is optional and can be
included if you have it in your landscape.
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Intelligent applications deploy analytical stories and models that can be used only if you
have SAP Datasphere and SAP Analytics Cloud in your formation. Similarly, SAP Databricks
isn’t mandatory to have if advanced ML capabilities aren’t immediately needed.

SAP Datasphere, SAP Analytics Cloud, and the SAP Business Data Cloud cockpit must be co-
located on the same data center, but SAP BW/4HANA can remain in a different data center
on a private cloud. Attempts should be made to co-locate SAP BW/4HANA, private cloud
edition and SAP S/4HANA Cloud Private Edition.

Using the SAP Business Data Cloud cockpit, you can see a list of or search for available data
packages or intelligent applications for usage, as shown in Figure 7.5.

Figure 7.5: Available Intelligent Applications and Data Packages

The intelligent applications collection contains adaptive, Al-driven applications that use
your business data to learn, reason, and perform actions. These fully managed applications
are installed via the SAP Business Data Cloud cockpit, automatically deploying and config-
uring data products, data models, analytics, and application assets. The prebuilt, SAP-
managed data products included in these application packages enable rapid development
of new insights and accelerate Al innovation. Intelligent applications can’t be consumed by
non-SAP products.

Data packages are collections of related data products that can be installed in the SAP
Business Data Cloud landscape. Installing a single data package also installs all the data
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products contained within it. Data packages focus on data provisioning, that is, providing
access to curated, semantically rich data. They don’t include pre-created analytical stories
or dashboards.

7.3 SAP Datasphere

Launched on March 8,2023, SAP Datasphere is SAP’s cloud data warehousing solution, suc-
ceeding SAP Data Warehouse Cloud. Built on SAP BTP and powered by SAP HANA Cloud,
SAP Datasphere provides a unified experience for business-critical data from both SAP and
non-SAP systems. It integrates data, offers cataloging and semantic modeling, and handles
warehousing, federation, and virtualization. This comprehensive approach empowers
organizations to make agile, data-driven decisions. More than just a data warehouse, SAP
Datasphere offers a broader vision that includes data integration, governance, and real-
time access, connecting diverse data landscapes seamlessly.

SAP introduced the data fabric architecture with SAP Datasphere, and this continues with
SAP Business Data Cloud. The key concept with the data fabric was to provide seamless,
governed, and unified access to distributed SAP data while maintaining business context
and minimizing data duplication. SAP refers to this as the business data fabric, and it’s cen-
tral to the vision of SAP Business Data Cloud.

SAP Datasphere is a key component and is at the heart of SAP Business Data Cloud. Hence,
we’ll discuss the capabilities of SAP Datasphere and its workings in more detail. We’ll talk
about the SAP Datasphere layered architecture in Section 7.3.1. Spaces and connectivity
options are discussed in Section 7.3.2. SAP Datasphere provides a rich set of semantic mod-
eling features, which are covered in Section 7.3.3 and Section 7.3.4. Monitoring SAP Data-
sphere for performance and capacity is discussed in Section 7.3.5. Finally, cataloging capa-
bilities and how the marketplace can be used to extend functionality is covered in Section
7.3.6.

7.3.1 Architecture

At the heart of SAP Datasphere is its cloud-native foundation: SAP BTP. SAP BTP delivers the
essential infrastructure and platform services—including security, identity management,
and integration frameworks—that empower SAP Datasphere’s capabilities. This ensures
the solution is scalable, secure, and enterprise-ready.

Driving the processing and storage layer is SAP HANA Cloud, a high-performance in-
memory database that enables real-time analytics and complex data transformations, and
uses its in-memory processing for high performance. Key capabilities such as columnar
storage, parallel processing, and built-in ML libraries—Predictive Analysis Library (PAL) and
Automated Predictive Library (APL)—make SAP HANA Cloud a cornerstone of SAP Data-
sphere.
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The platform is designed to support a modular, cloud-native environment that integrates
diverse data sources and tools. Figure 7.6 shows a high-level overview of the SAP Data-
sphere architectural components. We've attempted to align this with the SAP Datasphere
Ul shown in Figure 7.7 so you can make connections with the components shown on the
homepage when logged in to SAP Datasphere. Certain components may require multiple
navigational steps to get to.

SAP Datasphere Architecture

Consumption Layer SAP Analytics Cloud | Planning | Third-Party Bl Tools

(N

(N

Governance Layer | Space Management | Repository Explorer | Administration and Security | Transport | System Monitor

Business Builder

{ Data Marketplace
Dimensions | Facts | Fact Models | Consumption Models | Authorization Scenarios

Modelling Layer

Data

TiEisieimEien Views | Data Flows | Analytical Models

Intelligent Lookups | Data Access Controls

Data Builder

Data Integration Monitor

Integration Layer Connections

33 Native Adapters | Open Connectors

[ SAP HANA Cloud OpenSQLSchema ]
Data Layer {

SAP HANA Cloud, Data Lake J

Figure 7.6: SAP Datasphere Architecture

Let’s look at the core components of SAP Datasphere in a little more detail:
®m Data layer

- SAP HANA Cloud: The core database service for storing and processing structured and
semi-structured data underneath SAP Datasphere.

- Open SQL schema: A schema created within SAP HANA Cloud for enabling data stor-
age for third-party client access to Bl or ETL tools.

- SAP HANA Cloud, data lake files: An object store governance layer that integrates with
native cloud storage (e.g., AWS S3, Azure Data Lake, Google Cloud Storage), provides
an additional low-cost storage layer, and can only be enabled for one space within
SAP Datasphere.

® Integration layer

- Connections: Built-in connectors for SAP (e.g., SAP S/4HANA, SAP ERP) and non-SAP
sources (e.g., Microsoft Azure, Google BigQuery, Oracle). These support federation,
replication, and real-time data access. There are 33 native adapters, and the rest can
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be supported via open connectors. This supports the integration of SAP applications
and multiple external sources.

- Data Integration Monitor: Provides visibility into data flows, replication schedules,
and persisted tables.

- Replication flows: Enable batch and delta data loading from source systems with a
single flow, reducing ETL complexity.

® Modeling layer

- Data Builder: A graphical, low-code/no-code interface for technical users to acquire,
prepare, and model data. It supports SQL modeling, semantic layers, and data pre-
views.

- Business Builder: A semantic layer for business users to define business entities, key
performance indicators (KPIs), and consumption models without technical expertise.

- Repository Explorer: Allows users to browse and filter existing models (e.g., dimen-
sions, facts) with associated metadata.

® Consumption layer

- SAP Analytics Cloud: Tightly integrated for reporting, dashboards, and planning. SAP
Analytics Cloud uses SAP Datasphere’s data models for real-time analytics.

- Third-party tools: Supports integration with Tableau, Power BI, and other visualiza-
tion tools via OData APIs.

- Data marketplace: A platform to discover, purchase, and integrate third-party data
products into SAP Datasphere spaces.

B Governance and security

- Spaces: Virtual, secure workspaces for different departments or use cases, with allo-
cated storage, user roles, and monitoring tools.

- Data catalog: Centralized metadata repository for data lineage, data quality, and data
discovery. Organizes data and metadata, enabling confident decision-making with
centralized governance.

- Security features: Includes encryption, row-level security, data masking, and space-
dependent permissions (scoped roles).

SAP Datasphere operates as a public data warehouse as a service (DWaaS) on SAP BTP,
offering fast release cycles and automatic updates. It supports hybrid deployments, allow-
ing access to on-premise data via federation or replication, and to multicloud environ-
ments for flexibility. We’ll also talk more in depth about the capabilities of SAP Datasphere
that we touched on in Section 7.1.

You can provision SAP Datasphere as a part of your SAP Business Data Cloud subscription.
When you log in to SAP Datasphere, the homepage appears as shown in Figure 7.7 with all
of its capabilities listed in the left menu.
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Figure 7.7: SAP Datasphere Homepage

7.3.2 Space and Connection Management

Deployment of data products results in the creation of SAP-managed spaces on SAP Data-
sphere. Think of a space in SAP Datasphere as a secure logical area created by an adminis-
trator, which holds a collection of SAP Datasphere artifacts. For example, you may have a
space catering to finance and a separate space catering to human resources. The concept is
similar to the spaces concept discussed in Chapter 3. Space members can acquire, prepare,
and model data in the space. The administrator allocates disk and in-memory storage to
the space, sets its priority, and limits how much memory and how many threads its state-
ments can consume. A space can be thought of as a small data mart for a specific business
segment. Technically, a space is created as a schema within the underlying SAP HANA
Cloud layer. SAP Datasphere allows for the controlled sharing of artifact data between
spaces.

When an intelligent application is installed, special spaces called ingestion spaces and con-
sumption spaces are created in SAP Datasphere to facilitate the ingestion, preparation, and
exposure of data. These spaces are specifically designed to contain replication flows,
tables, views, and analytic models required for the data product. Ingestion spaces use the
SAP HANA Cloud, data lake files as the underlying object store, which is fully managed by
SAP and transparent to organizations and system integrators. This ensures scalability and
cost-effectiveness for large data volumes. In the context of SAP BW integrations, a dedi-
cated SAP BW space is created for each InfoProvider subscribed to. Figure 7.8 shows the
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SAP S/4HANA Ingestion space and the intelligent application Working Capital insight con-
sumption space. These spaces are automatically created on the installation of the intelli-
gent application, and objects in these spaces can’t be modified.

Figure 7.8: Ingestion and Consumption Intelligent Application Spaces

SAP Datasphere creates a data fabric architecture by protecting your investments in preex-
isting products and by providing rich connectivity to varied systems. This allows you to con-
nect to multiple SAP and non-SAP systems with the option of federating data in a single
place to combine it, creating a true data fabric. For SAP systems, if data products have been
released, they serve as the preferred way of accessing data; however, where data products
aren’t available, the SAP Datasphere native connectivity can be used.

Connections created are confined to the space they are created in and accessible only to
the artifacts created in that space. Figure 7.9 shows the non-SAP native connectors avail-
able within SAP Datasphere. Note also all the Features you can filter the connections by:
Data Flows, Model Import, Remote Tables, and Replication Flows.

Figure 7.9: SAP Datasphere Native Connections
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Let’s first talk about the connectivity options, and then we’ll cover these features. SAP
Datasphere offers robust support for connecting to a wide array of data sources, both in the
cloud and on-premise. It handles various integration types, including data federation (vir-
tual access), replication (batch or delta loading), and near real-time access. This compre-
hensive connectivity relies on four key technologies: SAP HANA smart data integration, SAP
HANA smart data access, the data provisioning agent, and the cloud connector. Let’s under-
stand the core technologies a little bit more:

® SAP HANA smart data integration
This is SAP Datasphere’s main engine for data integration. SAP HANA smart data integra-
tion excels at real-time replication, batch processing, and transforming data. It uses
adapters, hosted by the provisioning agent, to connect to a large number of SAP and
non-SAP sources, making it simple to ingest data into SAP Datasphere for analytics. For
example, you could use SAP HANA smart data integration to replicate customer data
from Salesforce, including delta updates to capture changes.

®m SAP HANA smart data access

SAP HANA smart data access focuses on data federation, which means you can access
data from remote sources without actually moving or replicating it. It creates virtual
tables in SAP Datasphere that map directly to your source tables. This is particularly use-
fulfor real-time reporting where you need the most up-to-date information, such as que-
rying live inventory data from an on-premise SAP ERP or SAP S/4HANA system. SAP HANA
smart data access is great for scenarios where data movement isn’t necessary, saving on
storage costs and reducing latency.

®m SAP HANA smart data integration, provisioning agent

The provisioning agent is a lightweight component that runs on your on-premise net-
work. It acts as a secure bridge between SAP Datasphere and your on-premise data
sources. The provisioning agent hosts the necessary SAP HANA smart data integration
adapters (like those for ABAP, Online Database Connectivity [ODBC], or Oracle) and
establishes secure connections. It’s crucial for both SAP HANA smart data integration-
based replication and SAP HANA smart data access-based federation, ensuring secure
data access from your on-premise systems. For instance, the provisioning agent would
connect an on-premise Oracle database to SAP Datasphere for batch replication of finan-
cial data.

® Cloud connector
This component creates a secure tunnel between your on-premise systems and SAP BTP,
which includes SAP Datasphere. It’s primarily used for secure application-level integra-
tion, handling authentication and encryption. The cloud connector is vital for connecting
specific SAP systems, such as importing metadata from SAP BW/4HANA or accessing
ABAP CDS views from SAP S/4HANA. It can also support some replication flows alongside
the provisioning agent.

These technologies work in concert to provide a flexible and secure hybrid integration
model:
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®m SAP HANA smart data integration and the provisioning agent go hand-in-hand for robust
data replication and transformation, enabling SAP Datasphere to pull and persist data
from various sources.

®m SAP HANA smart data access uses the provisioning agent for federated access to on-
premise data, allowing real-time querying without data movement.

® Cloud connector provides secure, application-level connectivity, especially for SAP sys-
tems, streamlining metadata imports and supporting specific data replication scenarios.

This unified approach allows organizations to combine federation for real-time insights
with replication for deeper, persisted analytics, all while ensuring secure on-premise con-
nectivity.

Imagine a manufacturing company using SAP Datasphere to combine its on-premise SAP
S/4HANA data with cloud-based Google BigQuery data. The cloud connector and provision-
ing agent establish secure links to SAP S/4HANA for real-time production data via SAP HANA
smart data access, while SAP HANA smart data integration replicates customer data from
BigQuery into SAP Datasphere. This setup provides unified analytics, which can then be
visualized in tools such as SAP Analytics Cloud.

All connections created in a space are accessible to members of that space and within the
space. Each connection can support features such as the following:

® Remote tables

SAP Datasphere has virtual tables that provide direct, real-time access to data stored in
remote source systems without physically replicating or moving the data into SAP Data-
sphere’s storage layer. They are a key feature of SAP Datasphere’s federation-first
approach, using SAP HANA smart data access to enable seamless querying of external
data sources while maintaining performance and minimizing storage costs. Queries on
remote tables are executed directly on the source system, with results retrieved in real
time.

Remote tables are managed within spaces and security features such as encryption and
row-level security ensure compliance and data protection.

® Model import
This is a feature in SAP Datasphere designed to accelerate data modeling by reusing
existing models from other SAP systems—especially SAP BW/4HANA and SAP S/4HANA. It
allows users to import metadata and semantic definitions (not actual data) into SAP
Datasphere, providing a fast, consistent, and governed way to build new data models
without starting from scratch. No data is imported. Complex ABAP logic or SAP BW mod-
els may require manual adjustment.

m Data flows
Users can easily design data flows in the Data Builder using a low-code interface, defin-
ing mappings, transformations, and schedules. This allows for the harmonization of
structured and semi-structured data into SAP Datasphere’s internal storage (SAP HANA
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Cloud or data lake). Data flows are particularly beneficial for scenarios requiring per-
sisted data for advanced analytics, complementing the real-time access offered by
remote tables. They also offer features such as automated delta updates and integration
with the Data Integration Monitor for pipeline monitoring.

m Replication flows

Replication flows in SAP Datasphere are automated, cloud-based pipelines designed to
efficiently move and synchronize data from various sources to targets within the plat-
form. They enable both initial full data loads and continuous delta updates, ensuring
data is up-to-date for analytics and modeling. Supporting a wide range of sources,
including SAP systems (e.g., SAP S/4HANA CDS views, Operational Data Provisioning
[ODP] providers) and non-SAP systems (e.g., Salesforce, Oracle), as well as cloud storage
(e.g., AWS S3), replication flows are defined in the Data Builder with user-friendly source-
to-target mappings and scheduling options. Powered by SAP HANA smart data integra-
tion and replication management, they use the data provisioning agent and the cloud
connector for secure on-premise connectivity. Key benefits include simplified data inte-
gration, efficient delta synchronization, and robust monitoring via the Data Integration
Monitor. Unlike data flows, which focus on SAP Datasphere transformations, replication
flows prioritize data replication and persistence, making them ideal for scenarios requir-
ing consistent, high-quality data for advanced analytics.

Tip: Features by Connection

You can look up the features each connection supports at SAP Help: http://s-prs.co/
v612200.

Now let’s look at the Data Builder within SAP Datasphere and dig a little bit deeper.

7.3.3 Modeling: Data Builder

Let’s start off our discussion of the model by taking a look at the Data Builder, as shown in
Figure 7.10).

Figure 7.10: SAP Datasphere Data Builder
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The Data Builder contains the following components:

m Views (SQL and graphical)
Supports creating both SQL views for advanced querying and graphical views for a
visual, low-code approach, enabling flexible data modeling and previews for validation.

m Entity-relationship models
Allows users to design entity-relationship models to define relationships between data
entities, facilitating structured data representation for analytics.

® Analytics models
Provides tools to build optimized models for consumption in SAP Analytics Cloud and
other tools, supporting facts, dimensions, and KPIs for business insights.

® Replication flows
Enables configuration of automated pipelines for initial and delta data replication from
SAP and non-SAP sources using SAP HANA smart data integration. Not all targets are sup-
ported for replication and require primary keys on sources and targets.

®m Transformation flows
Supports creation of transformation flows to prepare and enrich data within SAP Data-
sphere, enhancing data quality for downstream use.

m Data flows
Facilitates automated ingestion, transformation, and loading of data into SAP Data-
sphere, supporting batch and delta updates with a user-friendly interface.

® Intelligent lookups
Offers data enrichment by linking datasets with common keys, improving the accuracy
and depth of analytical models.

® Task chains
Allows sequencing of multiple tasks (e.g., data flows, transformations) for automated
execution, streamlining complex workflows. It’s possible to create branches that execute
in parallel.

m Data access controls
Provides role-based security and permissions management within spaces, ensuring data
governance and compliance through features such as row-level security and masking.

A key component of SAP Datasphere is SAP HANA Cloud. Access to the database is available
via an Open SQL schema in SAP Datasphere that is automatically created when you estab-
lish a database user for your SAP Datasphere space. This database user is a technical user
that allows external SQL clients (such as third-party reporting tools, ETL tools, or custom
applications) to connect directly to the underlying SAP HANA Cloud database of your SAP
Datasphere instance using Java Database Connectivity (JDBC) and Open Database Connec-
tivity (ODBC). Figure 7.11 shows an Open SQL schema created in the Finance space.
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Figure 7.11: Open SQL Schema

The Open SQL schema acts as a dedicated area where you can expose data for external con-
sumption or ingest data from external sources using standard SQL. This is crucial for sce-
narios where you need to interact with your SAP Datasphere data outside of the SAP Data-
sphere Ul.

By default, the database user associated with the Open SQL schema is granted read privi-
leges to data in the SAP Datasphere space schema (where your deployed SAP Datasphere
models reside), provided those models are explicitly exposed for consumption. Crucially,
the database user also has write access (SQL, data definition language [DDL], data manipu-
lation language [DML]) to its own Open SQL schema. This means external tools can create
tables and views, as well as insert, update, and delete data directly within this schema.

Data can be loaded into Open SQL schema tables by external tools. These tables can then
be used as sources within SAP Datasphere’s data flows or views. This provides a flexible way
to bring data into SAP Datasphere, especially for scenarios with specific enterprise security
protocols or when direct SAP Datasphere connectors aren’t suitable.

Data processed within SAP Datasphere (e.g., from data flows) can be written to tables in the
Open SQL schema, making that data directly accessible to external consuming applica-
tions.

While it provides direct SQL access, the Open SQL schema is controlled through the data-
base user’s privileges. Space administrators can manage these privileges, enabling or dis-
abling read/write access to the space schema and the Open SQL schema. Unlike SAP Data-
sphere local tables, which are managed entirely within the SAP Datasphere environment
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and not directly accessible via external SQL clients, Open SQL schema tables offer this
direct database access, serving as a bridge for specific integration patterns.

7.3.4 Modeling: Business Builder

SAP Datasphere’s Business Builder is a key component designed to empower business
users to create semantic data models in business terms, without help from IT. It sits on top
of the data layer. This is similar to the universe concept in SAP BusinessObjects Bl, which
obfuscated the technical details and presented a business view to the users for creating
reports. Figure 7.12 shows the Business Builder capabilities.

Figure 7.12: SAP Datasphere Business Builder

Let’s look at each of these capabilities in more detail:

® Business entities
These are the foundational building blocks in the Business Builder. A business entity rep-
resents a real-world business concept, such as customer, product, or sales order item.
They are built on views or tables from the Data Builder (the technical layer) and are cate-
gorized as either dimensions or facts:

- Dimensions: Typically contain master data (e.g., customer master, product hierarchy)
and usually have a key defined.

- Facts: Typically contain transactional data (e.g., sales transactions, production
orders) and must have at least one measurable value (a measure) defined. Business
entities define attributes (descriptive characteristics) and measures (quantifiable val-
ues) and establish associations between each other, much like an entity-relationship
model, but presented in business language.

® Fact models
These are optional, reusable intermediate models that help streamline the creation of
consumption models. A fact model allows you to predefine a collection of related mea-
sures, attributes, and filters that are frequently used together in a specific business con-
text. For instance, if you have several consumption models that all require the same set
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of calculated sales metrics, you can define these once in a fact model and then reuse it
across those consumption models, preventing redundancy and ensuring consistency.

® Consumption models and perspectives

- Consumption models: These are the final, comprehensive data models designed for
analytical consumption. They are built on top of business entities or fact models.
Here, business users can combine multiple facts and dimensions to create a complete
star schema-like structure, add further calculations, use filters, and define hierar-
chies, tailoring the data to specific reporting and analytical requirements.

- Perspectives: A perspective is a subset or tailored view of a consumption model. You
can create multiple perspectives from a single consumption model, each focusing on
a specific business question or audience. For example, a sales performance consump-
tion model might have different perspectives for a regional sales manager (showing
only their region’s data) versus a global sales executive. Perspectives are the actual
objects that are exposed and consumed by frontend analytical tools such as SAP Ana-
lytics Cloud.

m Authorization scenarios

These enable fine-grained data access control for the business models created in the
Business Builder. Authorization scenarios use data access controls defined in the Data
Builder (the technical layer). They allow you to define rules that filter the data visible to
specific users or user groups based on their roles or characteristics (e.g., a manager only
sees data for their team). By assigning an authorization scenario to a business entity or
consumption model, you ensure that business users only access the data they are per-
mitted to see, maintaining data security and compliance within the business context.

7.3.5 Data Integration Monitor

SAP Datasphere’s Data Integration Monitor (see Figure 7.13) is a core operational tool
within SAP Datasphere designed to give administrators and integrators a comprehensive,
real-time overview of all data integration and persistence activities occurring within their
assigned spaces. Acting as a centralized dashboard, it ensures that the movement, transfor-
mation, and replication of data across SAP and non-SAP systems are transparent, trace-
able, and manageable.

Figure 7.13: SAP Datasphere Data Integration Monitor
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The components of the Data Integration Monitor in SAP Datasphere include the following:
B Remote table monitor

- Tracks replication status and data transfer history for remote tables.

- Allows scheduling of periodic replication or manual snapshot loads.

- Supports copying remote tables into local persistent storage.
® View persistency monitor

- Monitors views that have been set up for persisted storage.

- Displays update frequency, last load date, and data volume.

- Helps manage performance trade-offs between virtual access and materialization.
® Flows monitor (data flows and replication flows)

- Tracks the execution history and current state of data flows (used for transformation)
and replication flows (used for movement of data).

- Shows execution details such as start/end time, row count, and error messages.

- Enables reruns, status checks, and dependency reviews.

Remote query monitor

- Offers diagnostic insights into how SAP Datasphere queries external data sources in
real time via SAP HANA smart data access or SAP HANA smart data integration.

- Useful for performance tuning and identifying slow or failing queries.

Task chain monitor

- Visualizes the status and sequence of task chains—grouped data tasks executed in a
logical or time-based order.

- Helpsin managing dependencies and tracking the progress of complex workflows.

7.3.6 Catalog and Marketplace

The SAP Datasphere catalog (aka data catalog) is an integrated metadata management and
data discovery tool. It allows users—especially data analysts, data stewards, and business
users—to easily search, explore, and understand the available data assets across their SAP
Datasphere spaces.

Using the data catalog, SAP Datasphere users can do the following:
® Create and standardize business terms across the organization.
m Link definitions to specific data assets, promoting semantic consistency.

® Create KPIs along with information on how to calculate them and link them to assets and
documentation. This goes a long way in removing ambiguity on how a certain metricis to
be viewed across the organization. Clarity with consistent jargon is a major boost in pro-
ductivity for any organization.

® Enrich metadata by tagging, annotating, and classifying datasets with custom labels.
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B Ensure integrated security and governance so that users only see the metadata they are
permitted to view.

m Search for assets, terms, or KPIs from a single interface using the search feature. Users
can search for datasets, views, tables, and models using business or technical terms.
Figure 7.14 shows the Search feature and a listing of the data providers.

m Easily view metadata such as data types, descriptions, lineage, and creation/modifica-
tion history.

Figure 7.14: Catalog and Marketplace Search

The SAP Datasphere data marketplace is a secure platform for exchanging data assets—
both internally (within an enterprise) and externally (with partners or third parties). It
allows data providers to publish and monetize data and data consumers to subscribe to
and integrate trusted datasets into their own data landscapes. Using the data marketplace
enables the users to do the following:

®m Share curated datasets securely across teams and business units or with external par-
ties.

m Use contract-based governance for external sharing scenarios.

® Subscribe to datasets and immediately use them in modeling and analytics. These data-
sets appear as local assets available for further transformation or direct use.

® Find listed data providers and lists of the data products each offers. Data providers are
able to define dataset metadata and descriptions, as well as update SLA information and
schedules.

m Search for data products of interest and subscribe to them.

Marketplace data is integrated directly into spaces, allowing for seamless data modeling
and analytics within the subscriber’s environment.

Together, the catalog and marketplace in SAP Datasphere provide a powerful ecosystem
for discovering, governing, and sharing data. The catalog enhances internal visibility,
understanding, and trust in data. The marketplace facilitates external and internal data col-
laboration, supporting use cases such as supply chain collaboration, industry benchmark-
ing, or data monetization.
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These features are essential for enabling data democratization while maintaining strong
governance and security controls—key pillars of the modern business data fabric approach
that SAP Datasphere embodies.

7.4 SAP Business Warehouse and SAP BW/4HANA

SAP Business Data Cloud provides a lifeline to existing organizations on SAP BW. With SAP
Business Data Cloud, organizations have the option of moving their on-premise SAP BW
installation to a private cloud edition with extended support. This safeguards their existing
investments and operations and gives them an extended time period for moving to the
cloud with a transition to SAP Business Data Cloud. The minimum version required for mov-
ing SAP BW to SAP Business Data Cloud is SAP BW 7.5 powered by SAP HANA.

Here are the key strategies for moving SAP BW to SAP Business Data Cloud:

m Lift to private cloud and shift with the SAP BW bridge
This strategy involves lifting the existing SAP BW 7.5 (SAP NetWeaver or SAP BW/4HANA)
system to a private cloud edition without immediate architectural changes. This allows
organizations to retain their current setups while extending mainstream maintenance
(e.g., SAP BW 7.5 to 2030, SAP BW/4HANA to 2040). The SAP BW bridge within SAP Data-
sphere is used to transfer metadata and data (via remote or shell conversion). It’s a low-
risk starting point but may delay full modernization benefits.

® Phased migration with Data Product Generator and SAP BW bridge
The Data Product Generator utility service helps convert existing SAP BW InfoProviders
to data products that can be consumed within SAP Business Data Cloud. After lifting to
the cloud, this approach shifts metadata into SAP Datasphere (a core SAP Business Data
Cloud component). It enables zero-copy data management via Delta Sharing, preserving
semantics and allowing gradual integration with tools such as SAP Databricks for Al/ML.

The SAP BW bridge in SAP Datasphere is a SAP BW-compatible staging and modeling
environment inside SAP Datasphere that allows existing SAP BW and SAP BW/4HANA
data flows, ABAP routines, and ODP extractors to be moved to and run in SAP Datasphere
with minimal rework. This phased strategy supports incremental innovation but requires
careful planning to avoid data silos.

® Full transformation to SAP Datasphere
For organizations seeking a complete overhaul, this strategy reengineers SAP BW data
models and processes into SAP Datasphere’s cloud-native architecture. It uses advanced
analytics, real-time capabilities, and prebuilt intelligent applications, but involves
reworking customizations and transformations, posing higher up-front effort and poten-
tial disruption.

m Selective migration
Focusing on critical data and objects (e.g., key reports, KPIs), this method migrates only
essential elements to SAP Business Data Cloud, optimizing costs and time. It’s suitable
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for businesses with dormant data or complex landscapes, though it risks overlooking
long-term scalability.

® Hybrid approach
Combining on-premise SAP BW with SAP Business Data Cloud services, this strategy uses
the SAP BW bridge for legacy retention while adopting SAP Datasphere for new analytics
use cases. It offers flexibility but may complicate governance and integration over time.

Tip: Get a Free Modernization Assessment

Afree modernization assessment is a good starting point for organizations that already
use SAP. Get the assessment at www.sap.com/products/data-cloud/sap-migration-
assessment.html.

SAP Business Data Cloud is the envisioned end state for existing SAP BW and SAP
BW/4HANA organizations with innovative enhancements beyond what SAP BW can offer.
After migrating to SAP Business Data Cloud, organizations can do the following:

m Use SAP Databricks for AI/ML models, and use SAP BW or SAP BW/4HANA data for predic-
tive analytics, time-series forecasting, and generative Al applications.

m Deploy intelligent applications for prebuilt, cross-functional analytics (e.g., profitability,
sustainability) tailored to specific LoBs.

m Use the object store for cost-effective storage of large datasets and Delta Share for zero-
copy data sharing with lakehouse architectures.

m Gradually decommission legacy SAP BW systems as new use cases are fully transitioned
to SAP Business Data Cloud.

To successfully migrate SAP BW to SAP Business Data Cloud, organizations should follow
these practical steps:

1. Conduct a readiness assessment.
Use SAP’s free SAP BW Cloud Modernization Assessment or partner tools to evaluate the
current SAP BW environment and prioritize migration scope.

2. Engage SAP Partners.
Collaborate with certified partners for customized road maps, license consulting, and
implementation support.

3. Plan a phased migration.
Adopt the lift, shift, and innovate approach—lift to SAP BW 7.5 Private Cloud Edition, shift
the metadata to SAP Business Data Cloud, and innovate by using data products—to min-
imize disruption and align with business priorities.

4. Use the SAP BW bridge.
Use this tool to transfer SAP BW data and logic to the cloud, ensuring compatibility with
SAP Datasphere and SAP Analytics Cloud.
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5. Validate data products.
Use the Data Product Generator to create data products and consume them in SAP Data-
sphere, ensuring semantic integrity.

6. Train teams.
Provide training on SAP Business Data Cloud components (SAP Datasphere, SAP Analyt-
ics Cloud, SAP Databricks) to empower IT and business users.

7. Monitor and optimize.
Use the data catalog and knowledge graph to track data usage and governance, refining
processes as needed.

7.5 SAP Databricks

SAP Databricks is an SAP-managed, OEM version of the Databricks Data Intelligence Plat-
form, seamlessly embedded within SAP Business Data Cloud. It combines advanced Al/ML,
data science, and data engineering capabilities with semantically rich, business-ready data
from SAP applications. Organizations can access SAP data products via zero-copy Delta
Sharing and integrate semi-structured and unstructured data from any source into a uni-
fied, harmonized data model. These curated data products simplify data access, eliminat-
ing complex data movement while ensuring high-quality, reliable data. The SAP Databricks
and SAP Business Data Cloud pair deliver a trusted, governed, and harmonized data foun-
dation, streamlining operations, lowering total cost of ownership, and empowering intelli-
gent applications for unparalleled business insights and Al innovation.

SAP Databricks uses SAP-managed SAP HANA Cloud, data lake files as cloud storage. The
key capabilities of SAP Databricks are as follows:

®m Zero-copy data harmonization
Blend data without complex ETL processes or data duplication. Connect to external
object stores containing non-SAP data and integrate semi-structured and unstructured
data from any source with SAP application data products into a single, harmonized data
model.

® Trusted data products
Use SAP-managed, curated data products to accelerate Al/ML and data engineering. Cre-
ate custom derived data products from enriched SAP and non-SAP data.

® Pro-code development
Use pro-code tools and notebooks to build custom Al/ML models, perform data engi-
neering tasks, or develop Spark pipelines to integrate SAP and third-party data.

m Scalable, on-demand analysis
Use SAP Databricks SQL for large-scale, on-demand data analysis with SQL, enabling
faster, data-driven decisions.
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® Secure and governed Al/ML
Develop secure, governed custom Al/ML solutions using the SAP Databricks data science
workbench and Mosaic Al.

SAP Databricks includes almost all the features and capabilities of the full Databricks Data
Intelligence Platform: Delta Share, unity catalog, data science workbench, Mosaic Al, note-
book, and Databricks SQL.

SAP Business Data Cloud natively implements the medallion architecture to organize,
refine, and deliver trusted, high-quality data across the enterprise. This multilayered
architecture—popularized in data lakehouse paradigms—forms the backbone for scalable
data pipelines, enabling Al, analytics, planning, and data productization. This architecture
typically consists of three main layers, as follows:

® Bronze layer
Thisis the initial landing zone for all raw data, regardless of its source (SAP S/4HANA, SAP
SuccessFactors, non-SAP systems, etc.). The data is ingested as is, meaning its structure
largely mirrors that of the source system. The bronze layer serves as a historical record,
providing data lineage and auditability. It allows for reprocessing data if needed without
having to reread from the source. Data in this layer is stored in cost-effective, scalable
data lake files within the SAP HANA Cloud, data lake files system.

m Silver layer
Data from the bronze layer undergoes initial processing in the silver layer. This involves
matching, merging, conforming, and cleansing the data to remove inaccuracies, incon-
sistencies, and duplicates. The silver layer aims to provide an enterprise view of key busi-
ness entities, concepts, and transactions (e.g., master customers, nonduplicated trans-
actions). This brings data from disparate sources into a more unified and structured
format.

The philosophy here is to apply just-enough transformations and cleansing rules to
make the data ready for general exploration and self-service analytics. More complex
business rules and project-specific transformations are typically reserved for the gold
layer.

The foundation services discussed in Section 7.1.2 play a key role in this layer, replicating
bundled data, harmonizing it with other sources, and transforming it into data products.
This integration, transformation, and cleansing is managed by SAP.

® Gold layer
Optional for SAP Business Data Cloud, the gold layer contains highly curated, aggre-
gated, and modeled data that’s optimized for specific business use cases, such as analyt-
ics, reporting, and Al/ML applications. Data in this layer is optimized for intensive reads
and consumption in a read-only fashion, ensuring efficiency and reliability for dash-
boards, analytical models, and Al applications. It can be enhanced with business seman-
tics and provide a single unified layer for analytics.
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SAP Datasphere (discussed in Section 7.3) plays a key role in the medallion architecture. It
defines data models on top of these data products, supporting prebuilt intelligent applica-
tions and custom models. It also manages analytical roles and data access control. SAP
Analytics Cloud (discussed in Chapter 8) provides the visualization and planning tools,
enabling the creation of dashboards and reports on top of the gold layer data, including
out-of-the-box intelligent applications.

SAP Databricks doesn’t support advanced pipeline orchestration for complex workflows,
but organizations can integrate external data using the following approaches:

®m Scheduled notebook jobs
Organizations can develop Spark pipelines within SAP Databricks notebooks and sched-
ule them using calendar-based triggers for automated execution. Notebooks also sup-
port the creation of bronze, silver, and gold jobs.

m Data replication via SAP Datasphere
Organizations can replicate data into SAP Datasphere using replication flows, convert it
into data products, and share these with SAP Databricks. This capability is now generally
available and uses Delta Sharing for zero-copy, governed data delivery.

m External object store integration
Organizations can mount external object stores directly into SAP Databricks for seamless
access to large-scale data without manual data movement or duplication. However, fre-
quent read/write operations may increase cloud storage and egress costs depending on
the storage provider and access patterns.

® Delta Sharing
If supported by the source system, organizations can share external data with SAP Data-
bricks via Delta Sharing. This data isn’t persisted in SAP Databricks, as it’s shared without
physical copying.

SAP addresses the following situations for new organizations with SAP Databricks. These
two situations are classified as greenfield:

® Totally new to SAP Databricks: Go to SAP Business Data Cloud

® Have existing Databricks, but not processing any SAP data: Go to SAP Business Data
Cloud

However, if an existing Databricks organization is already using the product to process SAP
data, they are classified as a brownfield organization. Here it’s important to assess the
extent of this processing. For limited processing, the recommended path is still to go to SAP
Business Data Cloud. For extensive integrations with Databricks, a connector is planned
that will enable zero-copy delta sharing with SAP Business Data Cloud from the existing
Databricks.

The SAP Databricks services, including SAP-managed SAP HANA Cloud, data lake files, are
planned to be made available as capacity services of SAP Business Data Cloud. This means
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that subscribed SAP Business Data Cloud core capacity units (CUs) will be available to allo-
cate to and be consumed by the SAP Databricks services.

Figure 7.15 shows the steps involved in integrating data from SAP Business Data Cloud with
SAP Databricks. This data can be combined with external data, and ML algorithms can be
run on this data to generate insights. These insights can be shared back with SAP Business
Data Cloud using the SAP Datasphere component and can be used in visualizations served
by SAP Analytics Cloud.

From SAP Business Data Cloud to SAP Databricks using Delta Sharing.

3

2. Create Catalog in SAP Databricks

1. Share Data Products

Build a Delta Sharing Catalog from the Shared SAP Business Data Cloud Data.

3. Consume and Process Data
Use Unity Catalog and ML Tools to Enrich SAP Business Data Cloud Data.

4. Write Derived Data
Store Processed Data in Unity Catalog as Delta Tables.

: 2

5. Publish Back to SAP Business Data Cloud
Use a Python Notebook to Publish a New Data Product to SAP Business Data Cloud.

6. Enable Bidirectional Sharing
Share the New Data Product Back to SAP Business Data Cloud via Delta Sharing.

Figure 7.15: SAP Databricks and SAP Business Data Cloud Data Integration Flow

7.6 SAP Analytics Cloud

With the tight integration in SAP Business Data Cloud, SAP’s flagship visualization
product—SAP Analytics Cloud—is at the forefront. SAP Analytics Cloud serves as the pri-
mary consumption layer for analytics, using data managed within SAP Business Data
Cloud’s ecosystem, particularly through SAP Datasphere and data products.

SAP Analytics Cloud plays a critical role in SAP Business Data Cloud as the frontend analyt-
ics and visualization tool, enabling business users to consume and analyze data prepared
by SAP Business Data Cloud’s components, such as SAP Datasphere and data products. Its
integration within SAP Business Data Cloud makes it easier to deliver actionable insights,
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real-time reporting, and Al-driven analytics. Key aspects of SAP Analytics Cloud’s role in
SAP Business Data Cloud include the following:

® Consumption layer for data products and intelligent applications

- Data products: When SAP Business Data Cloud data products are installed, semanti-
cally rich datasets sourced from SAP (e.g., SAP S/4HANA) and non-SAP systems can be
ingested into SAP Datasphere spaces. SAP Analytics Cloud consumes these data prod-
ucts directly from the SAP Datasphere consumption spaces, enabling users to create
dashboards, reports, and visualizations without needing to handle raw data or com-
plex ETL processes.

- Intelligent applications: These high-level data products bundle data products, data
models, analytical models, and SAP Analytics Cloud visualizations into prebuilt, Al-
driven applications. When an intelligent application (e.g., Working Capital Insight) is
installed via the SAP Business Data Cloud cockpit, SAP Analytics Cloud automatically
deploys the associated dashboards, providing immediate access to predefined ana-
lytics, such as forecasting or KPI tracking.

B Real-time analytics and reporting

- SAP Analytics Cloud uses SAP Datasphere’s real-time data access capabilities (e.g., via
remote tables or replication flows) to provide up-to-date insights. For example, SAP
Analytics Cloud can query live data from SAP S/4HANA or Google BigQuery through
SAP Datasphere’s federation capabilities, enabling real-time reporting without data
replication. A live connection is maintained between SAP Analytics Cloud and SAP
Datasphere, which means that SAP Business Data Cloud data isn’t stored in SAP Ana-
lytics Cloud.

- Features such as Smart Insights and Smart Discovery in SAP Analytics Cloud use Al to
analyze data products, identifying trends, correlations, and anomalies that are critical
for SAP Business Data Cloud’s goal of delivering actionable insights.

® Planning and predictive analytics

- SAP Analytics Cloud’s planning capabilities allow users to create financial and opera-
tional plans using data from data products. For instance, a data product such as a
financial planning entry item can feed into SAP Analytics Cloud’s planning tools for
budgeting or forecasting.

- Predictive analytics features, powered by built-in ML models, enable scenario analysis
and what-if simulations, using SAP Business Data Cloud’s integrated data to predict
outcomes such as sales trends or supply chain risks.

® Unified user experience

- SAP Analytics Cloud provides a user-friendly, browser-based interface accessible via
the SAP Business Data Cloud cockpit, ensuring business users can interact with data
without technical expertise. Its integration with SAP Datasphere’s Business Builder
allows users to consume semantically rich models (e.g., KPIs, business entities) cre-
ated by domain experts.
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- SAP Analytics Cloud’s augmented analytics features, such as natural language pro-
cessing (NLP) via Joule integration, enable users to ask questions in plain language
(e.g., “Show me sales by region”) and receive visualized responses, enhancing acces-
sibility within SAP Business Data Cloud.

® Integration with SAP Databricks and third-party tools

- Within SAP Business Data Cloud, SAP Analytics Cloud complements SAP Databricks,
which handles advanced Al/ML workloads. For example, predictive models developed
in SAP Databricks (e.g., demand forecasting) can be shared back with SAP Datasphere
and visualized in SAP Analytics Cloud dashboards, creating a seamless analytics pipe-
line.

- SAP Analytics Cloud supports integration with third-party tools (e.g., Tableau, Power
BI) via OData APIs, allowing SAP Business Data Cloud’s data to be consumed in exter-
nal visualization platforms, though SAP Analytics Cloud remains the primary tool for
SAP-centric analytics.

® Alintegration

- The Just Ask feature within SAP Analytics Cloud allows the user to use the power of
generative Al to create stories quickly by prompting with very specific analytic ques-
tions based on an analytical model.

Prebuilt content analytics is delivered in the form of SAP Analytics Cloud dashboards.
Figure 7.16 shows the visualizations of the People Intelligence in SAP Business Data Cloud
intelligent application.

Figure 7.16: People Intelligence in SAP Business Data Cloud Application
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7.7 Business Use Cases

Consider the following real-life business situation showing how SAP Business Data Cloud
can be used. A multinational retailer with a large SAP S/4HANA implementation seeks to
enhance its analytics capabilities to drive data-driven decision-making. The chief technol-
ogy officer (CTO) empowered by the Board requirements, aims to create agile analytics by
integrating financial and sales data from SAP S/4HANA with employee data from SAP Suc-
cessFactors. Certain subsidiaries have created a data lake in Snowflake. Data from Snow-
flake will have to be brought in for a complete picture. Other third-party data (competitor
metrics, campaign spends, and social sentiment) may also be required. The objectives are
to do the following (the C-level executives in focus are shown in parentheses):

1. Calculate KPIs such as revenue per employee (chief executive officer [CEQ]- or chief
financial officer [CFQO]) and profit per employee (CEO or CFO), segmented by profit cen-
ter, cost center, and company code.

2. Develop two C-level dashboards:

- Aninternal company dashboard focusing on internal financial metrics with planning
and ML-driven forecasts. Predictive analytics catering to seasonal scenarios may be
incorporated.

- A competitive dashboard comparing internal profitability metrics with third-party
data.

3. Apply ML to do the following:

- Analyze spending patterns and campaign spends to predict campaign performance
(CFO and chief marketing officer [CMO]).
- Provide forward-looking financial guidance to capital markets (CFO).

4. Use five years of historical data trends for ML model development.

For this use case, Section 7.7.1 provides an overall view of SAP Business Data Cloud as a
solution choice. The role of each component is also summarized here. Integrating data
from the various sources and modeling is covered in Section 7.2 using SAP Business Data
Cloud components and capabilities.

7.7.1 Solution Overview

SAP Business Data Cloud addresses the retailer’s business case by providing a unified plat-
form for data integration, analytics, and Al-driven insights, enabling agile analytics, action-
able dashboards, and predictive capabilities. The solution uses the following products:

m SAP Datasphere
For data integration, modeling, and governance of SAP S/4HANA, SAP SuccessFactors,
and third-party data.
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® SAP Analytics Cloud
For creating C-level dashboards with real-time visualizations, planning, and predictive
analytics.

m SAP Databricks
For advanced ML model development using historical data.

®m SAP Business Data Cloud cockpit
For streamlined deployment of data products and intelligent applications.

® SAP Business Data Cloud Connect
For connecting to Snowflake using the Delta Share technology.

m SAP HANA Cloud, data lake files and Delta Share
For cost-efficient storage and zero-copy data sharing.

It’s necessary to understand all four objectives mentioned earlier (calculate KPIs, develop
dashboards, apply ML, use historical data trends for model development) and come up
with a comprehensive plan that addresses your organization’s needs. For this use case, we
assume that the system has been provisioned and a formation has been created with SAP
S/4HANA, SAP Datasphere, and SAP Analytics Cloud.

7.7.2 Data Integration and Modeling

Our requirements are to integrate financial and sales data from SAP S/4HANA, employee
data from SAP SuccessFactors, and third-party data (competitor metrics, campaign spends,
social sentiment) to calculate KPIs (revenue per employee, profit per employee) segmented
by profit center, cost center, and company code. Let’s see how SAP Business Data Cloud
helps us meet these requirements:

®m Dataintegration

- SAP S/4HANA and SAP SuccessFactors: Deploy prebuilt data products (e.g., journal
entry header, cost center, company code for SAP S/4HANA; employee data for SAP
SuccessFactors) via the SAP Business Data Cloud cockpit. These create ingestion
spaces in SAP Datasphere, storing data in SAP HANA Cloud for high-performance que-
ries or SAP HANA Cloud, data lake files) for cost-efficient storage of large datasets. This
data will land in the bronze layer (SAP HANA Cloud, data lake files/object store) in its
raw, immutable form, serving as a single, trusted source of truth with full data lineage.
SAP Business Data Cloud’s zero-copy data integration through Delta Lake and Delta
Sharing will ensure efficient access without costly data replication.

- Snowflake data: Use the solution extension of SAP Business Data Cloud Connect to
share and obtain data from Snowflake.

- Third-Party data: Use SAP Datasphere’s native adapters (e.g., for Google BigQuery,
AWS S3) or open connectors to ingest competitor metrics, campaign spends, and
social sentiment data. Replication flows enable batch or delta loading for persistent
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storage, while remote tables (via SAP HANA smart data access) provide real-time fed-
eration for live data access.

® Modeling and KPI calculation

- Data harmonization: Use SAP Datasphere’s Data Builder to create data flows, merging
SAP S/4HANA sales revenue, SAP SuccessFactors employee headcount, Snowflake,
and third-party data into unified datasets. For example, combine revenue data with
employee counts to calculate KPIs. The gold layer of the data from which dashboards
will fetch the metrics is created in SAP Datasphere.

- Semantic modeling: In SAP Datasphere’s Business Builder, define business entities
and KPlIs (e.g., Revenue per employee = Total sales revenue + Employee count) with
segmentation by profit center, cost center, and company code. These models pre-
serve business context (e.g., company code hierarchies).

7.7.3 C-Level Dashboards
The requirement is to develop two SAP Analytics Cloud-based dashboards, as follows:

® [nternal dashboard
Focuses on internal financial metrics (revenue per employee, profit per employee) with
planning and ML-driven forecasts, including seasonal scenarios.

® Competitive dashboard
Compares internal profitability metrics with third-party data (competitor metrics, cam-
paign spends, social sentiment).

Let’s see how SAP Business Data Cloud helps us meet this requirement:

® Internal company dashboard

- Content: Visualizes KPIs (revenue per employee, profit per employee) segmented by
profit center, cost center, and company code using SAP Analytics Cloud’s interactive
charts (e.g., bar charts, heatmaps). Incorporates planning scenarios via SAP Analytics
Cloud’s planning modeler for budgeting and forecasting (e.g., seasonal sales projec-
tions).

- ML-driven forecasts: Integrates predictive outputs from SAP Databricks (e.g., revenue
forecasts based on spending patterns) into SAP Analytics Cloud dashboards, dis-
played as trend lines or predictive KPIs. SAP Analytics Cloud’s Smart Predict supports
time-series forecasting for seasonal scenarios (e.g., holiday sales peaks).

- Features: Uses SAP Analytics Cloud’s Smart Insights to highlight trends (e.g., profit
declines in specific cost centers) and NLP via Joule for ad hoc queries (e.g., “Show
profit per employee by company code for Q1”).

- Deployment: Deploys via an intelligent application (e.g., Financial Analytics) in the
SAP Business Data Cloud cockpit, which auto-configures SAP Analytics Cloud dash-
boards, data models, and underlying data products for rapid setup.
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® Competitive dashboard

- Content: Compares internal KPIs (e.g., profit per employee) with third-party data (e.g.,
competitor revenue per employee, campaign return on investment [ROI], social senti-
ment scores) using side-by-side visualizations (e.g., comparative bar charts, senti-
ment trend graphs).

- Data sources: Pulls internal KPIs from SAP Datasphere’s consumption spaces and
third-party data from ingestion spaces, accessed via replication flows or real-time fed-
eration (e.g., live competitor data from Google BigQuery).

- Features: Uses SAP Analytics Cloud’s Smart Discovery to identify correlations (e.g.,
campaign spends vs. social sentiment) and NLP for dynamic queries (e.g., “Compare
our profit per employee with competitors in Europe”).

- Deployment: Deploys via an intelligent application (e.g., Competitive Insights) in the
SAP Business Data Cloud cockpit, ensuring seamless integration of internal and exter-
nal data.

® Technical integration

- SAP Analytics Cloud consumes analytical models and views from SAP Datasphere’s
consumption spaces, built in Data Builder or Business Builder. For example, a view
combining SAP S/4HANA profit data with competitor metrics feeds the competitive
dashboard.

- Real-time access: SAP Analytics Cloud uses SAP Datasphere’s remote tables (via SAP
HANA smart data access) for live third-party data or replicated data in SAP HANA
Cloud/SAP HANA Cloud, data lake files for performance.

- Mobile access: SAP Analytics Cloud’s iOS and Android apps, with voice mode support,
allow C-level executives to access dashboards on the go.

7.7.4 Machine Learning Applications

First, let’s look at our requirements. We’re looking to apply ML to do the following:

m Analyze spending patterns and campaign spends to predict campaign performance (CFO
and CMO).

m Provide forward-looking financial guidance for capital markets (CFO) using five years of
historical data.

Next, let’s see how SAP Business Data Cloud helps us meet these requirements:

m Data preparation

- Store five years of historical data (SAP S/4HANA sales, SAP SuccessFactors employee
metrics, campaign spends, social sentiment) in SAP HANA Cloud, data lake files, SAP
Business Data Cloud’s cost-efficient object store.

- Share data with SAP Databricks via Delta Share, enabling zero-copy access to large
datasets (terabytes) without replication, reducing storage costs.
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® Campaign performance prediction (CFO/CMO)

- Model development: Use SAP Databricks’ Spark-based processing to build ML models
(e.g., regression, decision trees) analyzing spending patterns and campaign spends.
For example, correlate campaign budgets with sales uplift and social sentiment to
predict ROI.

- Output: Feed predictions (e.g., Predicted Campaign ROI by Region) to SAP Analytics
Cloud’s internal dashboard, visualized as interactive charts or KPIs.

- Example: A model predicts that a $1 M campaign spend in Q4 will yield a 15% sales
increase based on historical trends and sentiment data.

® Financial guidance for capital markets (CFO)

- Model development: Build time-series forecasting models (e.g., AutoRegressive Inte-
grated Moving Average [ARIMA], neural networks) in SAP Databricks to predict reve-
nue and profit trends over the next 12-24 months, incorporating seasonal patterns
(e.g., holiday sales).

- Output: Integrate forecasts into SAP Analytics Cloud’s planning modeler for scenario
analysis (e.g., “Impact of 5% cost reduction on profit per employee”). Visualizations in
theinternal dashboard provide CFOs with forward-looking guidance for investor com-
munications.

- Example: A forecast predicts a 10% revenue growth in 2026, adjusted for seasonal
fluctuations, supporting confident capital market guidance.

7.7.5 Governance and Scalability

First, let’s look at our requirement: Ensure secure, scalable, and compliant analytics for C-
level stakeholders. Next, let’s see how SAP Business Data Cloud helps us meet this require-
ment:

m Governance

- Use SAP Datasphere’s data catalog to manage metadata, ensuring data lineage and
quality for KPIs and third-party data.

- Implement spaces in SAP Datasphere for role-based access control, restricting dash-
board access to C-level executives (e.g., CEO, CFO, CMO) and relevant teams (e.g.,
finance, marketing).

- Apply encryption, row-level security, and data masking to comply with regulations
such as General Data Protection Regulation (GDPR), especially for sensitive employee
and financial data.

® Scalability

- SAP HANA Cloud supports high-performance queries for real-time analytics, while
SAP HANA Cloud, data lake files scales to handle terabytes of historical data cost-
effectively.
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- Store curated KPI datasets in SAP HANA Cloud for fast analytics or SAP HANA Cloud,
data lake files for cost-effective storage of five years of historical data, accessible via
Delta Share for zero-copy integration with SAP Analytics Cloud and SAP Databricks.

- Distributed computing in SAP Databricks handles large-scale data processing, ensur-
ing efficient model training and deployment. The Delta Lake format supports
advanced features such as time travel queries for analyzing historical trends.

- Delta Share enables zero-copy data sharing between SAP Datasphere, SAP Analytics
Cloud, and SAP Databricks, reducing storage and processing overhead.

- SAP Business Data Cloud’s cloud-native architecture on SAP BTP ensures scalability
for growing data volumes and user bases.

® Monitoring

- Use SAP Datasphere’s Data Integration Monitor to track replication flows, data trans-
fers, and query performance, ensuring reliable data pipelines for dashboards and ML
models.

7.7.6 Conclusion

Overall, SAP Business Data Cloud provides a comprehensive solution for the multinational
retailer’s business case by using its business data fabric to integrate SAP S/4HANA, SAP Suc-
cessFactors, and third-party data. SAP Datasphere enables seamless data ingestion, model-
ing, and governance, while SAP Analytics Cloud delivers C-level dashboards with real-time
KPIs, planning, and predictive analytics. SAP Databricks powers ML models for campaign
performance and financial guidance, using five years of historical data. The SAP Business
Data Cloud cockpit streamlines deployment, and SAP HANA Cloud, data lake files and Delta
Share ensure cost efficiency and scalability. By addressing data integration, analytics, and
Al requirements, SAP Business Data Cloud empowers the CTO to deliver agile, data-driven
insights for the CEO, CFO, and CMO, aligning with the Board’s vision. The specific benefits
realized are as follows:

m Agile analytics
SAP Analytics Cloud’s real-time dashboards and NLP capabilities enable C-level execu-
tives to access insights quickly, supporting agile decision-making. The Just Ask feature
allows executives to use generative Al prompting to get answers to analytical queries.

® Unified data fabric
SAP Business Data Cloud integrates SAP S/4HANA, SAP SuccessFactors, and third-party
data, eliminating silos and ensuring consistent KPlIs.

® Predictive power
ML in SAP Databricks models delivers accurate campaign performance predictions and
financial forecasts, enhancing CMO and CFO decision-making.

m Cost efficiency
SAP HANA Cloud, data lake files and Delta Share minimize storage and replication costs,
optimizing large-scale data handling.
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® Scalability
SAP Business Data Cloud’s cloud-native architecture supports growing data volumes
and user demands.

® Governance and compliance
The SAP Datasphere data catalog and security features ensure data integrity and regula-
tory compliance.

7.8 Summary

SAP Business Data Cloud has quickly evolved into SAP’s flagship SaaS data fabric on SAP
BTP by combining SAP Datasphere, SAP Analytics Cloud, SAP Databricks, and SAP BW
(optional) for unified analytics and Al. The number of data products provide a quick path to
value for organizations without having to worry about underlying structures or mainte-
nance. By deploying intelligent applications, complex analytical needs can be satisfied in a
very short time frame as SAP has taken away the complexity of figuring out underlying data
structures and conducting complex ETL to extract data. The combination and close integra-
tion of SAP Datasphere and SAP Analytics Cloud creates enables you to combine SAP data
with virtually any unstructured or structured source, harmonizing it and creating rich ana-
lytics for decision-making and planning. Efficient storage is achieved by the underlying
foundation services resulting in data lake scales. The infusion of SAP Databricks provides
the latest ML capabilities without redundant storage.

With SAP’s commitment to the data product strategy, more and more LoB data will be avail-
able in a ready-to-consume manner. The entire SAP Business Data Cloud ecosystem is
structured to address the challenges of complex data extraction, efficient storage, and rich
analytics, as well as to handle Al/ML futuristic use cases.
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