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			Preface

			Digitalization has been a priority for all sizable companies to introduce efficiency, agility, and innovation. The world is changing so fast, and customers are becoming more demanding. Every company has its own digital transformation strategy to differentiate itself from the competition, and executives know that digitalization is vital for differentiation.

			SAP BTP is the foundation of SAP’s intelligent and sustainable enterprise vision for its customers. It’s efficient, agile, and an enabler for innovation. It’s technically robust, yet its superpower is its business centricity.

			If you are involved in building IT and business strategies, it’s essential to get yourself familiar with SAP BTP to see the big picture for digitalization with SAP solutions. Similarly, if you have design responsibilities for enterprise solutions, learning SAP BTP is crucial to produce effective and complete architecture designs.

			Before reading a technical book, it’s important to align your objectives with what the book offers. Architecting Solutions with SAP Business Technology Platform aims to provide a generalist view of SAP BTP capabilities. We were careful to provide design examples so that you can see in action the SAP BTP features we discussed.

			There may be parts where we delve into more detail than usual or topics that we cover with briefer content than others. At the end of the day, we wanted to cover the end-to-end spectrum of SAP BTP services and provide as many primers as we could. This way, we hope you can see the complete picture of what SAP BTP caters to and get the right direction for further studying.

			With this book, you’ll learn SAP BTP in five parts. First, you’ll see how SAP BTP is positioned in the intelligent enterprise. In the second part, you will learn the foundational elements of SAP BTP and how it operates. The next part covers integration architecture guidelines, integration strategy considerations, and integration styles with SAP’s integration technologies. Later, you’ll learn how to use application development capabilities to extend enterprise solutions for innovation and agility. This part also includes digital experience and process automation capabilities. The last part covers how SAP BTP can facilitate data-to-value and business intelligence use cases to produce actionable insights.

			By the end of this book, you’ll be able to architect solutions using SAP BTP to deliver high business value. Now, there is a lot to learn and time is precious. Happy reading!

			Disclaimer:

			Some diagrams in this book contain materials from SAP Business Technology Platform Solution Diagrams, Design Elements & Icons, used with the permission of SAP SE.

			Who this book is for

			This SAP guide is for technical architects, solution architects, and enterprise architects working with SAP solutions to drive digital transformation and innovation with SAP BTP. We assume our readers already have some IT background and an understanding of basic cloud concepts. Working knowledge of the SAP ecosystem will also be beneficial.

			What this book covers

			Chapter 1, The Intelligent Enterprise, introduces you to SAP’s Intelligent Enterprise, its value propositions, and the business processes it can enable. 

			Chapter 2, SAP Business Technology Platform Overview, introduces the key pillars of SAP Business Technology Platform (BTP).

			Chapter 3, Establishing a Foundation for SAP Business Technology Platform, contains information on the foundational concepts of SAP BTP so that you understand the terminology and fundamental information before delving into the details in subsequent chapters.

			Chapter 4, Security and Connectivity, contains information about the security elements of SAP BTP, which will help you understand the platform foundation that provides services for IAM and other security requirements.

			Chapter 5, Non-Functional Design for Operability, provides information on how to design for operability considering non-functional requirements. This chapter will cover the NFD elements collectively and refer to further details that will be discussed in later chapters. This chapter will also discuss how SAP BTP is supported by SAP, SLA arrangements, Trust Center, engagements, and more.

			Chapter 6, Defining Integration Strategy, teaches you about structured elements for building an integration methodology and defining an integration strategy.

			Chapter 7, Cloud Integration, helps you understand process integration better by explaining the available options in SAP Integration Suite and elaborating on various use cases. As cross use cases, the API-based and event-driven integration topics will be explained by focusing on APIM and Event Mesh. Finally, the Open Connectors capability will be explained to illustrate how streamlined third-party application connectivity works.

			Chapter 8, Data Integration, helps you understand data integration better by elaborating on various data integration use cases, mainly introducing the capabilities of SAP Data Intelligence and briefly touching upon other data integration solutions.

			Chapter 9, Application Development, provides information on the application development options that you can incorporate in architecture designs. This chapter will introduce the Extension Suite capabilities and other SAP BTP services for digital experience.

			Chapter 10, Digital Process Automation, explains what SAP BTP offers for process automation.

			Chapter 11, Containers and Kubernetes, introduces the cloud-native programming model in SAP BTP. This chapter also explores how to use open-source projects and the capabilities of SAP using Gardener and Kyma.

			Chapter 12, SAP HANA Cloud, introduces SAP HANA Cloud for storing and processing data.

			Chapter 13, SAP Data Warehouse Cloud and SAP Analytics Cloud, introduces SAP Data Warehouse Cloud for modeling business semantics and SAP Analytics Cloud for advanced analytics, looking at how to use them to gain insights and support business decisions with confidence.

			Chapter 14, SAP Intelligent Technologies, introduces SAP’s ML/AI offerings to embed intelligence into your business processes.

			Download the color images

			We also provide a PDF file that has color images of the screenshots and diagrams used in this book. You can download it here: https://packt.link/K9xmW.

			Conventions used

			There are a number of text conventions used throughout this book.

			Code in text: Indicates code words in text, database table names, folder names, filenames, file extensions, pathnames, dummy URLs, user input, and Twitter handles. Here is an example: “This means you can access these REST APIs with additional OData features, such as $expand, $filter, $top, and so on.”

			Bold: Indicates a new term, an important word, or words that you see onscreen. For instance, words in menus or dialog boxes appear in bold. Here is an example: “Select System info from the Administration panel.”	

			Tips or important notes	

			Appear like this.

			Get in touch

			Feedback from our readers is always welcome.

			General feedback: If you have questions about any aspect of this book, email us at customercare@packtpub.com and mention the book title in the subject of your message.

			Errata: Although we have taken every care to ensure the accuracy of our content, mistakes do happen. If you have found a mistake in this book, we would be grateful if you would report this to us. Please visit www.packtpub.com/support/errata and fill in the form.

			Piracy: If you come across any illegal copies of our works in any form on the internet, we would be grateful if you would provide us with the location address or website name. Please contact us at copyright@packt.com with a link to the material.

			If you are interested in becoming an author: If there is a topic that you have expertise in and you are interested in either writing or contributing to a book, please visit authors.packtpub.com.

			Share Your Thoughts

			Once you’ve read Architecting Solutions with SAP Business Technology Platform, we’d love to hear your thoughts! Please click here to go straight to the Amazon review page for this book and share your feedback.

			Your review is important to us and the tech community and will help us make sure we’re delivering excellent quality content.
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			Is your eBook purchase not compatible with the device of your choice?
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			Part 1 Introduction – What is SAP Business Technology Platform? 

			This part will introduce you to SAP Business Technology Platform (BTP) with an aim to highlight its importance and benefits. The first chapter will also help establish the role of SAP BTP as the platform of Intelligent Enterprise. 

			This part contains the following chapters:

			
					Chapter 1, The Intelligent Enterprise

					Chapter 2, SAP Business Technology Platform Overview

			

		

	
		
			1

			The Intelligent Enterprise

			In today’s fast-moving world, businesses are constantly dealing with changes. What becomes clear is businesses with a digital strategy have been at an advantage to adapt to and navigate the crisis better. The COVID-19 crisis has made this imperative more urgent than ever. It has pushed companies over the technology tipping point and speeded up the adoption of digital technologies by several years. 

			Shifts during the crisis are most likely to stick through the recovery or have been transformed forever. To stay ahead, businesses need to adjust to evolving customer needs or expectations, increase remote working and online collaborations, build redundancy and full visibility in the supply chain with the qualification of additional suppliers, and use advanced technologies in operations and business decision-making. SAP’s products and services address this need for agility by delivering software services to enable businesses to integrate and extend end-to-end (E2E) business processes, create new business models, and ultimately run as intelligent enterprises.

			Even though this book is mainly about SAP Business Technology Platform (SAP BTP), it is important to understand the overall framework and how SAP BTP is fitting into the picture as the platform of Intelligent Enterprise. In this chapter, we are going to cover the following topics:

			
					What is Intelligent Enterprise?

					SAP offerings for Intelligent Enterprise

			

			What is Intelligent Enterprise?

			To overcome challenges and stay ahead in their industry, businesses must be agile and resilient. Businesses should consistently apply advanced technologies and best practices to transform, innovate, and grow more profitable and sustainable. Intelligent Enterprise is the strategy and framework that represents what a modern enterprise looks like. SAP’s strategy is enabled by an entire portfolio of products and services to help businesses to become intelligent enterprises—best-run businesses are intelligent enterprises.

			So, what does an intelligent enterprise look like? An intelligent enterprise will run the most critical business processes with industry-leading applications that work together smoothly and with best practices. These processes span different areas of business operations from lead generation to payment, recruiting to retirement, sourcing to managing different categories of spend, and product design to operate. Data is connected through all these processes to increase efficiency, gain better insights, and make decisions confidently.

			The following screenshot provides an overview of the Intelligent Enterprise framework and its components. Through this chapter, we will introduce them and how they fit into the overall framework:

			
				
					[image: Figure 1.1: Intelligent Enterprise overview

]
				

			

			Figure 1.1: Intelligent Enterprise overview

			SAP offerings for Intelligent Enterprise

			The SAP Intelligent Enterprise framework provides essential components and helps businesses to adopt capabilities and deliver business outcomes. In this section, we will first discuss the major components of Intelligent Enterprise. After that, we will discuss how they are integrated through business processes and suite qualities.

			Intelligent Suite and Industry Cloud

			SAP offers the Intelligent Suite, an integrated suite of applications to support E2E business processes. This suite helps businesses to manage every part of their organization and processes, including customers, employees, supply chains, products, finance, and spend. This comprehensive solution suite brings together SAP S/4HANA, SAP SuccessFactors, customer experience, and intelligent spend solutions with out-of-the-box integrations, alongside critical business processes that every business will need, such as Lead to Cash, Design to Operate, Source to Pay, and Recruit to Retire. The Intelligent Suite is both well integrated and can be consumed in a modular way. It is also infrastructure-agnostic, which results in simplifying adoption and customer choices of running in SAP’s cloud infrastructure or through partner cloud providers. 

			Intelligent Suite offers a great foundation with integrated E2E processes for all industries. Industry Cloud is an extension of Intelligent Suite with innovative industry cloud solutions built by SAP and its partners in SAP BTP. SAP’s Industry Cloud is an open business process and technology platform to foster co-innovation between customers, partners, and SAP, to jointly create new business practices resulting in a set of solutions relevant to respective industries. Partners who are looking to extend Intelligent Enterprise can find open application programming interfaces (APIs), data models, commercialization models, and—of course—SAP BTP to innovate for different industries. 

			BTP

			SAP BTP is the technological foundation for the intelligent enterprise. It is a unified, business-centric, and open platform for SAP applications and the entire SAP ecosystem. In a nutshell, SAP BTP provides capabilities in the areas of application development, database and data management, analytics, machine learning (ML), artificial intelligence (AI), integration, and extension. It is the platform that integrates SAP’s Intelligent Suite and the foundation of Industry Cloud. It provides businesses with what they need to transform their business, and the flexibility to run their business applications in multi-cloud environments. SAP BTP can be leveraged to integrate with your existing information technology (IT) landscape, extend SAP solutions including integration with third-party solutions, and enhance the ability to turn data into value.

			Business Network

			Business Network helps organizations and their trading partners to become more agile and resilient and drive better business outcomes. 

			At its global Sapphire Now conference in June 2021, SAP announced a bold vision to create new business communities through SAP Business Network, which brings together SAP Ariba Network, SAP Logistics Business Network, and SAP Asset Intelligence Network. It brings together over 5 million organizations that will benefit from this connected community through the unified offering of SAP Business Network. The first major offering is a unified trading partner portal that provides new collaboration scenarios and enables greater responsiveness. It centralizes access to explore and collaborate with customers, supports intelligent trading partner onboarding and registration, and provides a highly configurable workbench enabling personalized experience based on roles.

			In addition, buyers and trading partners can collaborate using shared data and workflows, applying network-wide intelligence to achieve informed business decisions.

			Sustainability management

			Sustainability is one of the biggest challenges of our lifetime. Businesses must show accountability and operate in an intelligent way and embed sustainability management as part of core business processes. Sustainability must include raw material sourcing, manufacturing, logistics, or even recycling processes, so E2E supply chain transparency is critical.

			SAP solutions have embedded analytical and transactional capabilities that integrate sustainability performance and insights into business processes, which provide a solid foundation to optimize business results and sustainability impacts together. This means businesses can manage product footprints holistically and understand carbon emission insights through the entire value chain. They can manage extended producer responsibility by keeping track of public commitments and new regulations, streamlining compliance processes, and leveraging business network intelligence to gain full supply chain visibility (SCV).

			Experience Management

			SAP introduced Experience Management (XM) with the capabilities of Qualtrics. To understand what XM is, let’s start with what O-data and X-data are. 

			O-data is operational data; it’s the insights from day-to-data operations, for all the business processes, in sales, service, human resources (HR), finance, and procurement. O-data tells what is happening. X-data is experience data and is fundamentally different from O-data. It is the human factor—beliefs, emotions, intentions, and sentiments. X-data tells you why things are happening, as well as what matters most to your customers, employees, products, and brands.

			SAP has the most comprehensive portfolio to help companies run their businesses, across all lines of business. This is where O-data comes from. Qualtrics is the XM platform to collect X-data from all kinds of channels. X-data adds insights into human factors, helping operational systems take action on every moment that matters, to optimize processes that lead to outcomes of better customer satisfaction and employee engagement, better product-market fit, and brand success. 

			When X-data connects with O-data, businesses can start to understand why things are happening and put in place necessary actions for improvements. This is the continuous feedback and improvement loop that we can summarize as a simple methodology of listen, understand, and act. This is what all businesses will need to win and grow in this experience economy.

			Business Process Intelligence 

			Business Process Intelligence (BPI) is the process layer within the SAP portfolio, combining process insights and improvement solutions from SAP and process mining and transformation technology through the acquisition of Signavio. It includes components such as process discovery, mining, design and simulate, improvement, rollout, and governance of workflows. BPI solutions help businesses to understand and transform their processes and lay the foundation to become the intelligent enterprise of the future.

			Multi-cloud infrastructure 

			SAP embraces a multi-cloud strategy and provides certain flexibilities for customers to run their applications on the infrastructure of their choice, either in SAP data centers or through a partnership with leading cloud providers such as Amazon Web Services (AWS), Microsoft Azure, Google Cloud Platform (GCP), and Alibaba Cloud in China. It helps customers to be more agile and works better with their own cloud strategies, providing necessary optimizations to increase cloud resiliency, business continuity (BC), security operations, and opportunities to reduce the total cost of ownership (TCO).

			Integration

			A key part of SAP’s Intelligent Enterprise strategy is integration, to provide out-of-the-box integration for E2E business processes in the cloud and in hybrid scenarios and provide a consistent user experience (UX) with a core set of suite-like qualities. The integration approach goes far beyond technical integration; instead, it offers a holistic integration of business processes, technology, and data. Together, it helps to lower efforts for customized integrations, shorten time to value (TTV), and reduce the complexity of operations. The integration also enables intelligence with connected data and insights.

			Integrated business processes

			SAP is continuing to invest in integrated business processes across the portfolio, and has made significant progress with a cloud-first approach but also by enabling hybrid scenarios with SAP S/4HANA on-premises. Key processes include the following: 

			
					Lead to Cash

					Recruit to Retire

					Source to Pay

					Design to Operate

			

			Lead to Cash 

			Today, it is important for organizations to engage with their customers most effectively. The Lead to Cash process brings together SAP Customer Experience (SAP CX) solutions (including SAP Commerce Cloud, SAP Marketing Cloud, SAP Sales Cloud, SAP Service Cloud, SAP Customer Data Cloud, SAP Configure Price Quote (SAP CPQ), and more) and SAP S/4HANA to help organizations understand their customers’ needs and meet their expectations.

			The customer experience really starts from the initial interaction with prospects, all the way to order fulfillment, service delivery, or even the return process. A good experience requires seamless collaboration between marketing and sales teams, supported by capabilities through integration that allows customers to build qualified pipelines faster, automated opportunity updates to the quote creation process, and flexible pricing configurations.

			The Lead to Cash process also enables new business models with the flexibility to sell physical products, service products, and subscription products in a unified way based on their own specific combinations. 

			Recruit to Retire

			The global pandemic has dramatically changed the way everyone works and how every organization engages its workforce, including both employees and external workers. This is where Recruit to Retire comes to play. The process brings together solutions of SAP SuccessFactors, SAP S/4HANA Cloud, SAP Concur, SAP Fieldglass, SAP Analytics Cloud, and Qualtrics. It provides an E2E HR process that enables businesses to understand and optimize all aspects through the entire lifecycle, from recruiting, onboarding, learning, performance, and even offboarding. It helps to manage the workforce in line with business objectives and take care of the employee experience.

			Recruit to Retire is supported by three sub-processes, as outlined here:

			
					Hire to Retire covers employee experience through the employment lifecycle—for example, new hiring information shared across different modules of SAP SuccessFactors from recruiting to onboarding. 

					Travel to Reimburse covers travel and expense management—for example, delta posting allows paid expense reports from SAP Concur to be adjusted for audit compliance and decreasing cost.

					External Workforce provides capabilities to engage with the contingent workforce—for example, settlement receipt prevents invoice variance and faster closure of transactions in SAP Fieldglass.

			

			Source to Pay 

			With economic volatility at an all-time high, customers have increased the need for procurement agility and integrated platforms more than ever before, including key priorities such as strengthening supply-chain resilience, transparency, and 360-degree visibility, centralized sourcing, persona-based guided buying, and contract management.

			The Source to Pay process brings together best-of-breed SAP procurement applications (including SAP S/4HANA, SAP Ariba, SAP Concur, and SAP Fieldglass), along with SAP Business Network, on a common platform with integrated data models and UXs. The out-of-the-box real-time analytical insights and intelligence help to enhance decision-making. The process covers strategic, tactical, and operational procurement, as well as supplier management and collaboration, as outlined here:

			
					Supplier Management and Collaboration integrates supplier records with consistent qualification, segmentation, and supplier risk management.

					Source and Contract manages sourcing, contracting, and spend analysis processes for all types of spend—for example, direct and indirect materials and services.

					Procure to Pay provides an intuitive persona-based guided buying experience and invoice management capabilities on a single platform.

			

			Design to Operate 

			The Design to Operate process can help customers run resilient and sustainable supply chains. It provides capabilities to incorporate an E2E lifecycle of a product or asset from the design phase to its operation. The scenarios bring together SAP S/4HANA, SAP Product Lifecycle Management (SAP PLM), SAP Integrated Business Planning, SAP Digital Manufacturing Cloud, SAP Logistics Business Network (SAP LBN), SAP Asset Intelligence Network, SAP Extended Warehouse Management (SAP EWM), and other solutions to address several sub-processes such as Idea to Market, Plan to Fulfill, and Acquire to Decommission, supporting both cloud-to-cloud and hybrid integrations. These sub-processes are outlined in more detail here:

			
					Idea to Market covers the inception of a product idea from its definition into product design and engineering requirements.

					Plan to Fulfill covers the journey of product-related information through the stages of supply and demand planning, manufacturing, and logistics.

					Acquire to Decommission captures the entire lifetime of an industrial asset from when it is received, onboarded, operated, and maintained, until decommissioning.

			

			Suite qualities

			Essential suite qualities are required to provide a truly integrated Intelligent Suite, across the E2E processes, with a consistent and harmonized UX. For that, SAP defined a set of common qualities, as outlined here:

			
					Seamless User Experience supports a harmonized look and feel and navigation patterns based on Fiori experience and design principles.

					Consistent Security and Identity Management simplifies identity provisioning authentication and access management.

					Aligned Domain Models aligns business objects across applications, simplifies master data integration and reusability, and enables aligned APIs and business events. 

					Embedded and Cross-Product Analytics integrates data across multiple products to provide a holistic view and gain new insights.

					Coordinated Lifecycle Management harmonizes tenant provisioning, configuration, and operations.

					End-to-End Process Blueprints provides reference architectures that can be implemented and extended based on customer requirements. 

					One Workflow Inbox centralizes and simplifies workflow task management. 

			

			RISE with SAP

			We cannot talk about Intelligent Enterprise without talking about RISE with SAP, the latest business transformation as a service (BTaaS) offering from SAP. For many businesses, the transition will be a journey that is specific to their own experience. RISE with SAP includes one bundle of products and services that help businesses start their journey at their own pace and on their own terms. First, the offering includes the market-leading SAP S/4HANA Cloud enterprise resource planning (ERP), SAP BTP as the technological foundation platform, and SAP Business Network with access to over 5 million connected businesses in the network. 

			Together with the ecosystem, RISE with SAP includes services and tools for business process design, cloud migrations, application lifecycle management, and learning content with SAP Enable Now. 

			RISE with SAP helps companies to accelerate their journey and transition to Intelligent Enterprise.

			Summary

			We have now learned about Intelligent Enterprise and SAP’s offerings for businesses to become intelligent enterprises through digital transformations. Through this chapter, we have learned about Intelligent Suite and Industry Cloud, Business Network, Sustainability Management, XM, and integration that comprise integrated business processes that span across multiple solutions and suite qualities to ensure consistent UXs.

			In the next chapter, we will discuss the role of SAP BTP as the platform for Intelligent Enterprise and its core capabilities.

		

	
		
			2

			SAP Business Technology Platform Overview

			In the last chapter, we learned about the Intelligent Enterprise framework and how the components and capabilities are brought together to support businesses to become intelligent enterprises that are more resilient, profitable, and sustainable.

			While SAP applications enable integrated business processes, companies will require additional flexibility to integrate with existing IT landscapes and extend SAP applications to industry-or company-specific needs. SAP Business Technology Platform (SAP BTP) is the platform for the intelligent enterprise to provide such flexibility, deliver business value through integration and extension, and transform data into value. It also enables different developer personnel to build innovations from a fully flexible programming model to a low-code/no-code model.

			In this chapter, we will walk through the technologies behind SAP BTP and give you an overview of the capabilities of SAP BTP and what kind of use cases they support. As we will focus on the breadth of the platform first, there will be many products or terminologies being introduced. If something happens to be new to you, don’t worry, we will explain it when we introduce it the first time or explain it in depth in later chapters. So, it is time for us to discuss the following topics:

			
					Why SAP BTP is different

					SAP BTP technology capabilities

			

			Why SAP BTP is different

			In a nutshell, SAP BTP is the platform of Intelligent Enterprise that provides technology capabilities that help businesses to achieve agility, integration, extension, and creation of value from data. SAP BTP was first introduced in 2019, built on the legacy of SAP Cloud Platform, but it combined all other technology offerings from SAP to finally become a platform that is unified, business-centric, and open.

			Unified

			SAP BTP is evolving to be a unified platform with a clear focus on business challenges. It brings together all the technology offerings from SAP on one platform. Based on the goal of unification, SAP decided to sunset the SAP Cloud Platform product name and merged the capabilities into SAP BTP, for example, SAP Cloud Platform Integration Suite is renamed SAP Integration Suite.

			A unified platform offers a unified experience for customers. SAP is continuing to expand the value of SAP BTP by offering a simplified user experience and out-of-the-box integration and interoperability between SAP applications and technology. The unified platform also provides a consistent commercial model, a simplified platform cockpit, and a catalog of cloud services consumable for different runtimes.

			Business-centric

			SAP BTP focuses on improving business outcomes and increases business-centricity by being tailored to applications and business processes. It is positioned for use cases along the key integration scenarios mentioned in the previous chapter and enables joint suite-like qualities across the applications, such as a harmonized look and feel, and consistent security and identity management. 

			The platform includes a semantic layer of business data. The SAP One Domain Model is the common data model that standardizes the key business objects across SAP applications. It is already used in the SAP Master Data Integration service for many master data objects, such as customers, workforce people, suppliers, products, and cost centers. The common data model is also serving as the foundation for APIs and business events, such as SAP Graph, as the simplified and unified API layer for Intelligent Enterprise scenarios. As SAP BTP evolves, the SAP One Domain Model will become more extensible and consumable. 

			Furthermore, SAP BTP can help companies to gain insights and generate value from data in a business context. It offers semantic data management capabilities through SAP HANA Cloud and SAP Data Warehouse Cloud, to connect enterprise data and break data silos. It automates the process of data integration and life cycle management and delivers cross-product analytics and dashboards to support data-driven decision-making.

			SAP BTP also provides built-in security and compliance to ensure data security and privacy for business-critical information. It offers capabilities to help companies to manage enterprise-wide integrations across heterogeneous environments, including their existing IT and hybrid landscapes. SAP Integration Suite as part of SAP BTP can connect and contextualize processes and data, with more than 2,000 pre-configured integration packs. 

			Open

			SAP BTP is an open platform and builds on collaboration with partners and an open ecosystem.

			Firstly, SAP BTP runs on top of multiple cloud Infrastructure as a Service (IaaS) layers, for both SAP data centers and through partner cloud infrastructures that give customers flexibility and choice. It offers a consumption-based commercial offering with different payment options and a free tier model to enable access to the broader SAP ecosystem at their pace of adoption.

			Secondly, SAP BTP will enable direct access to a growing marketplace where partners and ecosystem participants can build, release, and monetize their solutions directly on the platform, and customers can easily consume them within one commercial model. 

			Lastly, SAP embraces and actively contributes to open source communities. Open projects Gardener and Kyma are such examples. Gardener is an open source project for multi-cloud infrastructure on top of Kubernetes. Kyma is a cloud-native extension platform. We will cover the details of Gardener and Kyma in a later chapter. 

			SAP BTP technology capabilities 

			SAP BTP brings together a comprehensive set of technical capabilities and solutions, (which includes database and data management, analytics, application development and integration, and intelligent technologies) into one platform for both cloud and hybrid environments. Figure 2.1 illustrates how SAP BTP fits into the Intelligent Enterprise framework described in the previous chapter:
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			Figure 2.1: SAP BTP in Intelligent Enterprise

			Now, let’s get into the details of the technology offerings in each area, starting with database and data management.

			Database and data management

			Organizations today are faced with the mandate of leveraging all the data assets to optimize business processes. The ability to collect, manage, and analyze data in real time is essential to compete in the digital economy. SAP’s database and data management solutions help to manage enterprise data for their data-driven transformation and priorities. It includes offerings of SAP HANA, SAP HANA Cloud, SAP Data Intelligence Cloud, and more.

			SAP HANA

			SAP HANA is one of the first in-memory data platforms to handle both online analytics processing (OLAP) and online transactional processing (OLTP) together in a single system simultaneously on the same dataset with unparallel performance. This is important as it enables running complex analytical operations in real time based on the latest information, without replicating data.

			Even though SAP HANA is well known as an in-memory columnar relational database management system (RDBMS), it has been taken a step further and provides built-in multi-mode support to store and process data types, such as geospatial, text, graphical, JSON, and time-series data. It also offers advanced search and analytics capabilities, as well as data integration capabilities for all types of data. By applying the built-in advanced capacities such as spatial analysis, text mining, predictive analytics, and machine learning, you can build new types of applications to meet your specific needs and achieve a faster time-to-value. The ability to process different types of data and workloads on a single system also helps to simplify the IT landscapes and reduce operational complexities. 

			Gaining a unified view of all enterprise data becomes more complex with growing data volumes. It is no longer feasible for a modern enterprise to physically aggregate data into one location. SAP HANA provides native data integration and federation with Smart Data Integration and Smart Data Access, to create a single logical view of data based on a unified security model. Besides, SAP HANA provides intelligent recommendations to simplify administrative tasks such as SQL optimization, data tiering, and monitoring. These capabilities enable a more agile and cost-efficient way to manage data. To support business continuity and high availability, SAP HANA supports a distributed scalable architecture with advanced multi-temperature and data life cycle management capabilities. Active and standby replicas can be deployed in geographically distributed locations for read access, load balancing, and failover through infrastructure automation.

			In addition, SAP HANA provides embedded machine learning functions through the Predictive Analysis Library (PAL) and Automated Predictive Library (APL). PAL provides the library with functions in the areas of clustering, classification, regression, time-series analysis, and statistics. APL provides automated predictive functions to generate regression and clustering models based on the dataset, which is simple to use for casual users. 

			Introduced in 2011, SAP HANA is now used by more than 54,000 customers to manage their critical enterprise data. SAP has also moved the majority of its Intelligent Suite applications off legacy databases onto SAP HANA, including SAP S/4HANA, SAP Ariba solutions, SAP SuccessFactors solutions, and SAP Customer Experience solutions. By doing so, applications can reunify the OLTP and OLAP with a simplified data model and leverage the speed of in-memory processing. For example, SAP Ariba solutions have improved UI response time by 40% on average, with 10 times improvement in search performance. SAP SuccessFactors HXM Suite runs on SAP HANA to enable unified reporting directly on source data with no latency. Query performance has been significantly improved. Besides, simplification of data models increases the speed of innovation.

			To summarize, SAP HANA enables organizations to make better business decisions, innovate, deliver new services to their customers, simplify IT, and optimize operational costs. Most Intelligent Suite applications are running on HANA, which enables better integration with a simplified data model and makes cross-product analytics, machine learning, and artificial intelligence (AI) possible based on connected data. Figure 2.2 summarizes the capabilities of SAP HANA:
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			Figure 2.2: SAP HANA capabilities overview

			SAP HANA Cloud

			SAP HANA Cloud is a data platform-as-a-service that offers SAP HANA natively in the cloud. SAP HANA Cloud inherits the capabilities of SAP HANA to store and process various types of data. In addition, it provides native data tiering with SAP HANA Cloud, Data Lake, and high-volume transaction processing with SAP Adaptive Server Enterprise. HANA Cloud also scales compute and storage resources separately and accesses data according to business needs for performance and provides more flexibility to manage costs.

			SAP HANA Cloud includes the following components:

			
					SAP HANA Cloud – SAP HANA Database is the in-memory database for multi-model data processing that supports OLAP and OLTP in one system.

					SAP HANA Cloud – Data Lake is a fully managed cloud service for securely storing and analyzing large amounts of data that is infrequently updated. It leverages inexpensive storage options to lower costs while maintaining excellent performance and full SQL access to data. 

					SAP Adaptive Server Enterprise (ASE) is a fully managed cloud service that enables extreme OLTP workloads in addition to real-time analytical capabilities. The ASE service is fully integrated with shared security and tenancy models, as well as development and monitoring tools. The cloud-native architecture of the ASE service efficiently accommodates independent and elastic scaling of both storage and compute power to handle extreme transaction processing and complex query workloads for many concurrent users.

					SAP HANA Cloud – SAP Adaptive Server Enterprise Replication (ASE Replication) is a high-performance replication system that synchronizes transactional data across ASE instances.

			

			As a managed offering from SAP, you can benefit from guaranteed availability provided by SAP, scale system load based on business needs, and simplified operations such as backup and recovery, and upgrade. SAP HANA Cloud can be accessed through a variety of languages and libraries, such as Java (JDBC), .NET (ADO.NET), Go, Python, and JavaScript. You can create models using tools provided with SAP Business Application Studio, expose data using OData, and bind with applications running on SAP BTP environments. Figure 2.3 illustrates how SAP HANA Cloud connects with data sources and consuming applications:
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			Figure 2.3: Overview of connections to SAP HANA Cloud

			Analytics

			Analytics solutions as part of SAP BTP provide capabilities to connect and process all types of data. They enable companies to establish a single source of truth with cloud data warehousing, visualize insights with intuitive business intelligence (BI), drive better business outcomes with collaborative enterprise planning, and turn insights into action with automated workflow and augmented analytics powered by AI. In this section, we will highlight SAP Analytics Cloud and SAP Data Warehouse Cloud. 

			SAP Analytics Cloud

			SAP Analytics Cloud is a software-as-a-service (SaaS) solution for analytics that includes BI, enterprise planning, and augmented analytics. This is important, as now businesses can have connected data to make confident decisions. In a nutshell, SAP Analytics Cloud includes the following core components:

			
					Business intelligence: A powerful combination of BI and analytics enables use cases to range from self-service data discovery and visualization, enterprise reporting at scale, embedded analytics for in-context insights, new analytical applications, and mobile consumption.

					Enterprise planning: To improve accuracy and efficiency for use cases such as budgeting, revenue forecasting, finance, workforce, and predictive planning. Users can simulate and run what-if scenarios to evaluate the pros and cons and determine the best way forward. 

					Augmented analytics: Augmented with AI and predictive analytics to drive insights and improve decision-making, and achieved through a series of Smart features. The Smart features include Smart Predict to build actionable predictions, Search to Insights to enter questions in conversational language to get answers instantly, Smart Insights to focus on impact and contributor analysis for selected KPIs, and Smart Discovery to analyze patterns to identify outliers for anomaly detection.

			

			SAP Analytics Cloud runs on top of SAP HANA databases, and users can perform real-time analytics on transactional data virtually through live connectivity. This helps users to view data instantly, and companies can rely on a single source of truth. Embedded analytics are available for SAP’s Intelligent Suite cloud applications, which allows these applications to do reporting on live transactional data directly. For example, SAP SuccessFactors solutions have embedded SAP Analytics Cloud within existing workflows and enable HR professionals to better understand hiring, performance, attrition, and diversity, and to connect how people will impact business results. 

			Data can come from anywhere, and most businesses will have their own specific datasets. SAP Analytics Cloud, together with SAP Data Warehouse Cloud and SAP HANA Cloud, supports the ability to connect and combine data across enterprise landscapes. This enables organizations to incorporate analytics into existing business processes and accelerate time-to-value with out-of-the-box integration capabilities. 
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			Figure 2.4: SAP Analytics Cloud overview

			SAP Data Warehouse Cloud

			SAP Data Warehouse Cloud, meanwhile, is a new offering for data warehousing in the cloud that combines data management processes with advanced analytics. It is built on the powerful SAP HANA Cloud and works seamlessly with SAP Analytics Cloud.

			SAP Data Warehouse Cloud provides a flexible, cloud-based option for the enterprise data warehouse, and is also designed to empower the line of business for self-service analytics through a business semantic layer. It supports a federate-first approach to reduce or completely avoid upfront data movement and a wide range of connectivity to SAP and non-SAP data sources. SAP Data Warehouse Cloud data objects are exposed as tables and views and can be integrated with external data pipelines and analytics tools. Typical scenarios for using SAP Data Warehouse Cloud include the following: 

			
					Self-service data modeling and analytics by empowering line of business users via Spaces following the governance policies defined by administrators.

					Enable data democratization and lower the adoption barrier with a business semantic layer that abstracts from underneath physical data sources and accelerates time-to-insights.

					Enterprise data warehousing by leveraging SQL skills, built-in data transformation capabilities, as well as third-party and open source tooling for data integration and data processing. It also supports hybrid scenarios such as integration with   SAP BW/4HANA (InfoCubes, Queries, and CompositeProviders) to ensure the reusability of BW data or other existing on-premises investments.

			

			The Spaces concept in SAP Data Warehouse Cloud is the central element that provides the necessary isolation and enables collaboration between lines of business (LoBs) and IT to achieve the synthesis of data agility. Enterprise Spaces define and provide governed company-wide standards that can be extended in the departmental and individual Spaces using the same modeling mechanisms of the data and business layer. The individual data objects are only visible within their own Spaces. The data privacy and security rules are space-specific and support the fine granular definition of rules using row-level security. Auditing and activity logs are also supported at the object level. 

			SAP Data Warehouse Cloud’s Data and Business Modeling services enable users to navigate data. First, the View Editor and Data Flow Editor are used for data modeling by defining connectivity to data sources and implementing complex data integration and transformation logic. Business Builder is the UI that allows data previews with filtering, sorting, profiling, data quality analysis, and basic data lineage. Some of the functionalities that come from SAP Data Intelligence are integrated as a cloud-based software service directly into SAP Data Warehouse Cloud.

			As mentioned earlier, SAP Data Warehouse Cloud is closely integrated with SAP Analytics Cloud. Customers who already have a standalone instance of SAP Analytics Cloud can connect directly to SAP Data Warehouse Cloud’s data objects. The two solutions provide a unified look and feel and share the same sets of common services, such as user management, and are delivered from the same data centers. Figure 2.5 is a high-level overview of SAP Data Warehouse Cloud:
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			Figure 2.5: SAP Data Warehouse Cloud overview

			Application development and integration

			The application development and integration capabilities of SAP BTP help companies to simplify application development, accelerate integration, automate business processes, and enable full flexibility to meet business needs on an extensible technology platform. As part of the solution package, SAP Integration Suite connects applications and data from SAP and third-party sources with prebuilt flows. SAP Extension Suite simplifies application development using flexible no-code, low-code, and pro-code capabilities to rapidly build and enhance SAP applications and increase development productivity and engagement through a harmonized digital experience.

			SAP Integration Suite

			SAP Integration Suite combines integration capabilities such as Process Integration, API Management, Integration Advisor, and Open Connectors into a cohesive and simplified toolkit for enterprise integrations. It supports a variety of integration needs including business process optimization and automation, regulatory compliance, and creating new business models leveraging APIs. SAP Integration Suite is the integration layer of SAP BTP. 

			As you may experience in IT projects, you know a significant amount of time is spent building integrations; that is where the integration packs come to play and accelerate time to results. In SAP Integration Suite, there are more than 2,000 integration packs, 500 documented events, and 225 business process blueprints as part of API Business Hub, which provides a central place to find pre-packaged contents (APIs and integration packs) that contain multiple integration flows that customers can leverage with a few configuration changes, for example, connectivity settings. SAP Integration Suite also includes the Open Connectors capability for non-SAP connectivity, with more than 160 pre-built connectors to third-party solutions via harmonized RESTful APIs. API Management within SAP Integration Suite supports life cycle management of APIs – from design, development, management, and usage analytics to engagement with your developer community, or even monetizing APIs through digital marketplaces. These capabilities help to democratize access to integration and empower business users as citizen integrators to build or reuse integration flows for people with diverse skill sets, rather than fully relying on central IT.

			Event Mesh provides the event-driven integration capability. An application can publish a business event. The messaging layer reliably delivers the event for any consumer who subscribes to that and can react accordingly. This enables a loosely coupled architecture that is required for integrating systems or services with a microservices architecture. Today, there are more than 500 published business events from SAP S/4HANA, SAP SuccessFactors solutions, SAP Customer Experience solutions, and more. 

			Integration Advisor helps to simplify the implementation and maintenance of integration through AI and machine learning. It provides an intelligent content management system that includes a data dictionary with metadata models of APIs and integration contents and a repository of implementation guidelines. It also offers crowdsourcing capabilities for interfaces and mappings and captures them in the knowledge base. By using machine learning and AI, Integration Advisor can automatically generate documentation, mapping guidelines, runtime artifacts, and validation rules for specific integration requirements.

			Integration is the key to enabling Intelligent Enterprise, and SAP Integration Suite plays a significant role in integrating both technology and business processes to deliver value by accelerating innovation or reducing the complexity of operations. SAP Integration Suite includes the prebuilt integration packs to support the key business processes, such as lead to cash, source to pay, recruit to retire, and design to operate:
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			Figure 2.6: SAP Integration Suite overview

			SAP Extension Suite

			As businesses are moving toward modern technologies and the cloud through digital transformation, maintaining existing applications while adopting emerging technologies becomes an increasingly complex task. SAP Extension Suite provides the necessary capabilities to improve development efficiency and productivity, and support different developer personas for citizens, LoB, or professional developers. With pre-built templates, enterprise-grade frameworks, ready-to-use technical and business services, and standard APIs, developers can build application extensions more quickly, from leveraging low-code/no-code capabilities with fewer IT dependencies to having the flexibility to choose a development approach and runtimes that fit their needs.

			There are mainly three types of extensibilities for SAP applications:

			
					Classic extensibility is the traditional method used to extend applications based on SAP ERP Central Component (SAP ECC) and SAP Business Suite applications. It is tightly coupled, and the customization code usually resides in the Z-namespace directly. Developers and consultants use customization and extension technologies such as ABAP, SAP GUI, and Web Dynpro.

					In-app extensibility was introduced with SAP S/4HANA. It provides the extension framework for building SAP Fiori-based customizations within the SAP S/4HANA system and works with SAP S/4HANA data and processes only.

					Side-by-side extensibility enables decoupled extensions. It helps to extend the business processes while keeping the core clean. It also allows developers to adopt the latest technologies and innovations, such as machine learning and AI, reusable business, and technical services.

			

			Side-by-side extensibility is supported by SAP BTP through SAP Extension Suite, to enable businesses to address their business requirements in a modern way and innovate by adopting the latest technologies. The capabilities and use cases for SAP Extension Suite can be categorized into the following:

			
					Digital experience: This provides tools to help organizations to build and run applications that provide a consistent and engaging user experience through SAP Fiori-based web applications, mobile applications, and conversational bots. It also includes tools to enable end users to create business content and collaboration such as SAP Work Zone.

					Development efficiency: This offers capabilities to help developers rapidly build extensions and new applications. It includes low-code, graphical development tools, and programming frameworks such as SAP Business Application Studio and SAP Cloud Application Programming Model, which can help to increase development efficiency while ensuring consistent user experience. Multiple runtimes and frameworks are provided to meet different needs, such as Cloud Foundry, function-as-a-service through Extension Factory, and Enterprise Messaging to support event-driven service-oriented architecture. It also offers a low-code/no-code platform including the capabilities acquired through AppGyver.

					Digital process automation: This offers capabilities to automate, adapt, and improve business processes. With the intuitive and business user-friendly tools, users can leverage prebuilt templates to customize their processes or build new ones for their specific business needs. SAP Workflow Management and SAP Intelligent Robotics Process Automation (iRPA) are in this category.

			

			Figure 2.7 gives an overview of the use cases and capabilities that SAP Extension Suite supports: 
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			Figure 2.7: SAP Extension Suite overview

			Intelligent technologies

			With the use of AI, organizations can get better insights to make better decisions, adopt business processes in real time by combining learnings from historic data, automate process steps, and free users from repetitive tasks.

			AI is a cornerstone of the Intelligent Enterprise strategy. AI is infused into applications and business processes natively in SAP’s Intelligent Suite applications. Through the embedded AI functionalities, customers can consume them directly as part of the standard applications. AI models are provided by SAP either as pre-trained models or trained on customers’ own data. In this way, it simplifies the adoption and helps to bring AI to more users. Here are a few examples of SAP applications with AI embedded:

			
					SAP S4/HANA: This identifies slow-moving stock, reduces inventory carrying and warehouse management costs, and automates sales order creation from unstructured documents to speed up the process and improve quality.

					SAP Concur: This extracts information from documents such as user expense receipts and speeds up the entering and processing to provide a better user experience and reduce manual work.

					SAP Service Cloud: This automates ticket management by providing ticket classification and solution recommendations based on natural language processing (NLP). 

			

			SAP offers AI technology directly by exposing business services via SAP BTP for customers and ecosystem partners to extend SAP systems and create custom applications. These exposed AI capabilities are offered through AI Foundation, AI Business Services, SAP Conversational AI, and SAP iRPA:

			
					AI Core and AI Launchpad are the foundation for customers and partners to manage and extend SAP’s AI capabilities. AI Core offers a robust and advanced environment for serving and training and allows unified consumption of AI content. It provides an upgraded architecture based on Kubernetes and serverless that is highly scalable. AI Launchpad is a new service that provides a central place to manage machine learning operations and life cycle management of the models.

					SAP Conversational AI is a low-code/low-touch chatbot building platform, with capabilities to build, train, test, and manage intelligent AI-powered chatbots to simplify business tasks and workflows across SAP and non-SAP products and improve user experience. SAP Conversational AI uses word-class NLP to analyze text inputs and compose responses to user queries.

					iRPA uses intelligent bots to automate repetitive manual processes and help people and organizations to redirect resources to high-value activities and processes. As a result, customers can save time and costs, and reduce human errors.

					SAP AI Business Services provide easy-to-use AI capabilities as reusable business services as part of SAP BTP that can help to solve specific business problems in various business processes. Such capacities include (but are not limited to) document information extraction, business entity recognition, data attribute recommendation, service ticket intelligence, and invoice object recommendation. AI Business Services are embedded in SAP applications already or can be integrated with other products such as SAP Conversational AI or used directly by any other applications.

			

			Figure 2.8 summarizes the AI capabilities of SAP:
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			Figure 2.8: SAP AI capability overview

			Summary

			In this chapter, we have discussed what BTP is and its key capabilities. BTP is the unified, business-centric, and open platform for Intelligent Enterprise, by offering differentiating capabilities around database and data management, analytics, application development and integration, and intelligent technologies such as AI and machine learning. By leveraging these capabilities, businesses can extend their business processes, create new innovations, accelerate time-to-value, and deliver a consistent and delightful user experience. Now that we have an overall picture of SAP BTP, let’s get into the details in the next chapters.
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