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Chapter 2 

SAP HANA Development Environment

In this chapter, you’ll learn about setting up the SAP HANA develop-

ment environment in the cloud and/or on premise.

In the previous chapter, you learned the architecture and components of the SAP

HANA platform. In this chapter, we’ll discuss the installation and configuration of the

SAP HANA system as a development environment on premise and in the cloud.

We’ll explain how the SAP HANA extended application services, advanced model

(SAP HANA XS Advanced) system landscape differs from the traditional SAP land-

scape and the option of using SAP HANA, express edition as a development system

on premise and in the public cloud. We’ll also discuss the options to use SAP HANA XS

Advanced in the SAP Cloud Platform. Finally, we’ll introduce Git as the code reposi-

tory and outline the steps that organize the development environment into organi-

zations and spaces.

2.1    System Landscape

Traditionally, SAP HANA systems are deployed with a three-tier system landscape

made up of the development (DEV) tier, quality (QAS) tier, and production (PRD) tier.

Some customers also deploy an extra preproduction or user acceptance (UAT) tier

between the quality and production system. Changes/enhancements or new releases

of the application follow the standard DEV-QAS-PRD or DEV-QAS-UAT-PRD transport

path, depending on the deployed system landscape, as illustrated in Figure 2.1 1. The

environments are as follows:

� Development (DEV)

Environment for development of new applications/releases and bug fixes and/or

enhancements to the current release of application.

� Quality (QAS)

Environment for end-to-end functional testing and integration testing of applica-

tions.
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� Pre-production or user acceptance (UAT)

The exact replica of the production system used for pre-production and user

acceptance testing. If the customer doesn’t have a separate UAT system, pre-pro-

duction and user acceptance testing is supported in the QAS system.

� Production (PRD)

Productive system used by the customer to execute day-to-day business.

Figure 2.1  SAP N and N+1 System Landscape

Some customers may also adopt a five-tier system landscape, which is also referred to

as N and N+1 system landscape, where N indicates the current release in production,

and N+1 is the new release under development (see Figure 2.1 2). The five-tier system

landscape offers two separate transport paths, a production support path (PSS-PSQ-

PRD), and a new release path (DEV-QAS-PRD). The main advantage of the N+1 land-

scape is that it enables the development of enhancements/new releases on one land-

scape while leaving the maintenance landscape free to tackle maintenance work to

support day-to-day business.

The built-in SAP HANA Repository is used to keep track of new objects and object

changes in the DEV or production support (PSS) systems. These change objects are

used in transports to deploy applications to quality and production systems in the

landscape. This has served well for application development using traditional water-

fall or agile methodology in any type (three-, four-, or five-tier) landscape. 
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The DevOps methodology has been widely adapted in software development over

the past few years to decrease long delivery cycles and to bring development (Dev)

and operations (Ops) team closer. DevOps is the union of traditional development

and operations as one team with common goals and objectives to facilitate continu-

ous integration, continuous delivery, and continuous deployment with an emphasis

on continuous process improvement, as follows:

� Continuous integration

Continuous integration is a development practice that requires developers to inte-

grate code into a shared repository several times a day. Each code check-in or com-

mit is then verified by an automated build to detect problems early.

� Continuous delivery

Continuous delivery is the practice that requires deployment of codes to produc-

tion rapidly and safely by delivering every change to a production-like environ-

ment and ensuring business applications function as expected through

automated regression testing.

� Continuous deployment

Continuous deployment is the practice of automatically deploying every change

(that has passed the automated regression tests) to production. 

Continuous delivery and continuous deployment are illustrated in Figure 2.2.

Figure 2.2  DevOps: Continuous Delivery and Continuous Deployment

Manual Step

Continuous Delivery Pipeline

Continuous Deployment Pipeline

Manual
Process

Automated
Process

UAT Test

UAT TestUnit TestWrite Code

Write Code Unit Test
Deploy to

Production

Automated
Step

Non-automated pipeline

Write Code Unit Test UAT Test

Integration
Test

Transport 
to QAS

Transport 
to QAS

Transport 
to QAS

Integration
Test

Integration
Test

Deploy to
Production

Deploy to
Production



2 SAP HANA Development Environment

46

To support DevOps methodology for software development, SAP HANA XS Advanced

supports external source code management tools, such as Git or Gerrit, to be used as

a central repository (discussed in Section 2.6) while streamlining the build and

deployment process using multi-target application (MTA) archives (.mtar) and all-or-

nothing deployment.

With SAP HANA XS Advanced, the system landscape can be a simple two-tier land-

scape (DEV-PRD) with the QA layer provisioned in the DEV landscape or a standard

three-tier landscape (DEV-QA-PRD), as illustrated in Figure 2.3. It’s also possible to

provision additional systems (QA, SIT [system integration testing], UAT, etc.) on

demand to support further testing for specific applications, creating a complex sys-

tem landscape (DEV-QA-SIT-UAT-PRD).

Figure 2.3  Application-Specific Landscape

Because the source code is centrally stored and managed in an external dedicated

repository such as Git or Gerrit, the DEV environment can be provisioned on premise

or in the cloud. In addition, it can be a shared system within the organization or can

be specific to a team or developer. The application can be built based on the commit-

ted changes to the central repository, which then can be deployed to any system in

the landscape.
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options for provisioning a development system.

Developmemt Production

Testing tool

Release

Developer

Transport
management

tool

Request and Get

Change Number

User

Runtime
execution

Testing
scripts

Change
management

tool

Change
management

tool

Change
management

tool

Check-out code
Commit changes Git

repository

Build
artifacts

Build and 
deploy artifacts

Perform
unit tests

Deploy

to QA

Report

success

Move

to QA

Perform
SIT

Runtime
execution

Move

to prod

Report

success

Close

change

Deploy to

production

User
access

Acceptance/
Testing

Transport
management

tool

47

2.2 SAP HANA, Express Edition

2

2.2    SAP HANA, Express Edition

SAP HANA, express edition was officially introduced during SAP TechEd in Las Vegas

in September 2016. It’s a streamlined version of SAP HANA, optimized to run in com-

puters with minimal hardware configurations, such as personal laptops and desktop

systems. It can also be installed and provisioned in public cloud platforms, such as

Amazon Web Services (AWS), Microsoft Azure, Google Cloud Platform, and Docker

Store. 

SAP HANA, express edition comes as a binary installation package for Linux Intel sys-

tems and/or as a virtual machine (VM) for any operating systems capable of running

a hypervisor, and it can be downloaded free of cost from the SAP website. Developers,

startups, and companies can use SAP HANA, express edition to develop, deploy, and

run applications in production free of cost up to 32 GB, which can be scaled up to 128

GB for an additional fee.

To efficiently run in a smaller hardware configuration and to support application

development in PCs, the following features of the SAP HANA platform have been

excluded from SAP HANA, express edition: 

� Data warehousing foundation

� Disaster recovery

� Dynamic tiering

� High availability

� Multihosting

� Outward scaling for multiple hosts

� Remote data synchronization

� SAP Solution Manager

� SAP HANA smart data integration (SDI)

� SAP HANA smart data quality (SDQ)

� SAP HANA streaming analytics

� System replication

SAP HANA, express edition can be installed on premise or in the cloud, and the instal-

lation and configuration steps are discussed in the following sections.
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2.2.1    On-Premise Installation Options

As stated earlier, SAP HANA, express edition is available as a binary installation for

Linux and as a VM image for any other operating systems capable of running a hyper-

visor, as follows: 

� Binary installation for Linux

Binary installation packages are available for both SUSE Linux Enterprise Server

11.x or 12 and Red Hat Enterprise Linux 6.x.

� VM image

This VM package offers the simplest setup and is platform-independent so it can

be used in Linux, Microsoft Windows, Mac OS, or any other operating system capa-

ble of running a hypervisor and with at least 16 GB of RAM. The following hypervi-

sor are supported:

– VMware Player 7.1 

– VMware Workstation Pro 12.1

– VMWare Fusion 8.x 

– VMWare Fusion Pro 8.x 

– Oracle VM Virtual Box 5.0.14 or higher

Both the binary installation and VM image options come in two flavors: server-only

package and full version package. The latter includes additional software compo-

nents, such as SAP HANA cockpit, SAP HANA XS Advanced services, and SAP Web IDE

for SAP HANA. We recommend installing the full version package or use the full ver-

sion VM image to work with the examples discussed in this book. The binary installer

and/or the VM image can be downloaded from the SAP HANA, express edition web-

site at www.sap.com/sap-hana-express.

2.2.2    Installing SAP HANA, Express Edition VM Images

In this section, we’ll discuss the steps to install SAP HANA, express edition 2.0 SPS 3.0

using the VM images. It will install the following:

� A VM running SUSE Linux Enterprise Server (SLES) for SAP Applications 12 SP 2

� An SAP HANA, express edition 2.0 SPS 2.0 instance on the VM with SAP HANA

cockpit, SAP HANA XS Advanced services, and SAP Web IDE for SAP HANA precon-

figured
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Before we proceed with the installation, ensure the following prerequisites are met

by the computer to install SAP HANA, express edition:

� At least 8 GB of RAM is required for the server-only installation. At least 16 GB of

RAM is required (24 GB RAM is recommended) for the full package (server plus

applications). 

� At least two CPU cores (four CPU cores are recommended) are required with virtu-

alization support. For Intel processors, virtualization is a BIOS setting known as

either Intel Virtualization Technology or Intel VT.

� At least 120 GB of storage (Solid State Disk [SSD] recommended) is required.

� A 64-bit Java SE Runtime Enterprise 8 (JRE 8) is installed and running in the

machine. JRE 8 can be downloaded from www.java.com. 

Follow these steps to proceed with the installation:

1. Install the hypervisor.

Hypervisors are software applications used for creating and running VMs. We’ll be

using VMware Player in our example, which can be downloaded from

www.vmware.com. 

2. Register. 

Go to the SAP HANA, express edition web page at www.sap.com/sap-hana-express,

and register to download the software package. Upon successful registration,

select the OS-specific (Windows, Linux, or platform-independent) download man-

ager link under 1A. ON-PREMISE INSTALLATION. Save the download manager exe-

cutable.

3. Download the software using Download Manager.

Execute the Download Manager in GUI mode. Select Linux/x86-64 for Platform,

Virtual Machine for Image, and the appropriate Save directory. Select Server +

applications virtual machine option (Getting Started with SAP HANA, express edi-

tion (Virtual Machine Method) is selected by default), and click the Download but-

ton, as illustrated in Figure 2.4. A popup message will confirm the successful

download. 

Note

Additional packages can also be selected, but it’s efficient to use the VM’s built-in

Download Manager.
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Figure 2.4  SAP HANA, Express Edition Download Manager

4. Import the open virtual appliance (OVA) file.

Start the VMware Player, and select Open a Virtual Machine to open the down-

loaded OVA hxexsa.ova file (for Server + applications virtual machine). Accept the

default options, and import the VM. It will take approximately 5–12 minutes to

complete the process. 

5. Turn on the VM and connect. 

Power on the VM using the Play button as shown in Figure 2.5. The IP address of the

VM is displayed in the login screen. You’ll need to the IP address to configure and

connect to your SAP HANA, express edition system. If the IP address isn’t shown,

power off the VM, and restart it again. Use Host Name: IP address and port: 22 to

connect to the VM instance.
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Note

If you’re using an English QWERTY keyboard, you can continue using the default VM

console. However, if you’re using another keyboard (German QWERTZ or French

AZERTY), you must use a Secure Shell (SSH) client, such as PuTTY. PuTTY can be down-

loaded free of cost from www.putty.org. 

Figure 2.5  SAP HANA, Express Edition VM Login and Setup

6. Set the user name and password. 

Use the default user name “hxeadm” and temporary password “HXEHana1” (case

sensitive). When prompted to change the temporary password, select a new strong

password that complies with the following rules:

– At least eight characters

– At least one uppercase letter

– At least one lowercase letter

– At least one number

– Can contain special characters, but not ` (backtick), $ (dollar sign), \ (backslash),

‘ (single quotation mark), or “ (double quotation marks)

– Can’t contain dictionary words

– Can’t contain simplistic or systematic values, such as strings in ascending or

descending numerical or alphabetical order

If the password isn’t strong enough, the system will log off, and you’ll have to log

in again. When prompted, reenter the password to confirm, and change the pass-

word Linux OS user password.



2 SAP HANA Development Environment

52

7. Set the master password. 

The system will then prompt you to change the SAP HANA database master pass-

word (i.e., password for the SYSTEM user). In our example, because we’re installing

the server + applications VM, it also changes the password for the XSA_ADMIN and

XSA_DEV users. 

When prompted, select a strong password (it can also be the same as the OS user

password), and reenter the password to confirm and change it.

8. Allow or disallow Internet access. 

When prompted with Do you need to use the proxy server to access the internet?,

select Y or N as appropriate. If you’re inside a corporate firewall, you may have to

select Y and enter the proxy host name, port number, and a comma-separated list

of hosts that don’t need a proxy, which must include localhost, hxehost, and hxe-

host.localdomain.

9. Complete the installation.

Select Y for the Wait for the XSA configurations to finish? to complete the SAP

HANA XS Advanced configuration before starting the server. 

Finally, the summary of the configuration before execution will be displayed.

Select Y when prompted to Proceed with configuration?. SAP HANA cockpit and

SAP HANA XS Advanced configurations will take around 10 minutes. If the VM

goes black, click VM or press the (Ctrl) key to wake it up.

When the installation and configuration is completed, the Congratulations! SAP

HANA, express edition 2.0 is configured message will be displayed.

Now that the installation is complete, there are some post-installation checks to be

done. You need the SAP HANA server host (hxehost) IP to connect to the SAP HANA

database using client tools. This is the same IP address that was used to connect using

the SSH/PuTTY client, and it can be displayed by using the following code in the VM

command prompt:

/sbin/ifconfig code

The hxehost IP address is local/private to the VM. To enable applications (e.g., a web

browser or SAP HANA Studio) to access the hxehost from your laptop, the hxehost IP

address should be added to the laptop’s host file (e.g., c:\Windows\System32\Drivers\

etc\hosts for Windows and /etc/hosts for Mac).

For Windows, create an entry with the following format in the hosts file and save it:

<hxehost IP address> hxehost
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For Mac OS or Linux, use the following code in the command prompt:

sudo sh - c 'echo <hxehost IP address> hxehost >> /etc/hosts'

The system database of the just installed SAP HANA, express edition instance can be

accessed using the following connection parameters in SAP HANA Studio:

� Hostname: hxehost (or hxehost IP address)

� Instance Number: 00

� Mode: Multiple Container and System Database

You can also check the status of the SAP HANA extended application services, classic

model (SAP HANA XS) server by using the following URL in the browser: http://hxe-

host:8090.

Figure 2.6  Check SAP HANA XS Advanced Apps
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To check the status of SAP HANA XS Advanced applications in the system, use the VM

command prompt to connect to the SAP HANA XS Advanced server, as shown in Figure

2.6. We’ll use the following commands to connect to the SAP HANA XS Advanced server:

xs login -u XSA_ADMIN -p "<password>" -s SAP

In this code, <password> is the password used to install the SAP HANA database. This

will connect to the SAP HANA XS Advanced services and display the following infor-

mation:

� ORG: HANAExpress

� SPACE: SAP

� API endpoint: https://hxehost:39030 (API version: 1)

� User: XSA_ADMIN

� Org: HANAExpress

� Space: SAP

If the API Endpoint, User, Org, and Space are displayed, the SAP HANA XS Advanced

installation is working as expected. 

The SAP HANA cockpit and SAP Web IDE for SAP HANA are also installed as SAP

HANA XS Advanced applications. You can check the status of SAP HANA XS Advanced

applications using the following code: xs apps. This will display all the SAP HANA XS

Advanced applications installed and their execution status, as shown previously in

Figure 2.6. Look for the cockpit-admin-web-app, XSA-ADMIN, and webide applications,

which should show as STARTED with 1/1 instance. Record the URLs of those applica-

tions to test them in the browser.

2.3    SAP Cloud Appliance Library

The SAP Cloud Appliance Library (https://cal.sap.com) provides an online library of

preconfigured SAP solutions that can be deployed in the cloud in minutes and can be

used for testing, demoing, training purposes. SAP Cloud Appliance Library doesn’t

host the solution; rather, the solution instance is hosted by the customer’s preferred

cloud providers, such as AWS and Azure. All deployed solution instances are easily

accessed and managed using the SAP Fiori-based self-service portal. 

In the following sections, we’ll discuss the steps to configure an SAP HANA, express

edition system in an AWS cloud using SAP Cloud Appliance Library.
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2.3.1    Registrations

You’ll need to register and create an account in SAP Cloud Appliance Library to start

using the available preconfigured SAP solution. SAP Cloud Appliance Library is free to

try for 30 days, but customers will be charged by the cloud providers based on their

usage during this trial period. As the solutions are hosted by cloud providers such as

AWS and Azure, you should register and create an account with your preferred cloud

provider.

The AWS Access Key and Secret Key or Azure Subscription ID is required to connect your

cloud providers to the SAP Cloud Appliance Library account, as shown in Figure 2.7.

Figure 2.7  Link Cloud Providers
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2.3.2    SAP HANA, Express Edition Setup

In the following sections, we’ll discuss the steps to set up an SAP HANA, express edi-

tion instance in SAP Cloud Appliance Library.

Create Instance

To create an instance of SAP HANA, express edition, navigate to the Solutions tab,

look for SAP HANA, Express Edition and select the Create Instance button, as shown in

Figure 2.8 1.

Select the Advanced Mode button to proceed to the next screen to select account

details, as illustrated in Figure 2.8 2 and 3.

Select SAP Cal Default Network (for Azure) and ECS-Internet (for AWS) in the Network

field to have an external IP to connect to the instance, as illustrated in Figure 2.8 4.

Figure 2.8  Creating an Instance
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Review and record the access ports shown in Figure 2.9 1. Proceed to the next step to

select the SAP HANA master password (for SYSTEM user) and XSA_ADMIN and XSA_DEV

user. Make sure the password follows the strong password rules shown in Figure 2.9 2.

Proceed to the next screen to select the appropriate scheduling options, as illustrated

in Figure 2.9 3. Go to the next screen to review the instance details, and click Create

to create the instance, as shown in Figure 2.9 4. 

Figure 2.9  Instance Details

The wizard will then display a disclaimer about the usage of SAP HANA, express edi-

tion. Upon confirmation, you’ll be prompted to store and download the private key.

Select Store to save the private key details to your instance, and then click Download

to download it to your local system to connect to the SAP HANA instance using an

SSH client such as PuTTY.

It will take around 20–25 minutes to provision and configure the SAP HANA, express

edition system in the cloud.
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Post-Configuration Checks

When the instance is available and ready for use, it will be displayed in the Instances

tab. Click on the instance to access its details, record the external IP address, and

download the private key, which can be used to connect to the SAP HANA instance

from your local computer, as illustrated in Figure 2.10. 

Download the Getting Started Guide to find details about connecting your SAP HANA,

express edition instance, including the SAP HANA database server details (server ID

[SID], instance number, database user names, OS user names) and port details of back-

end services (e.g., port 3xx30 for the SAP HANA XS Advanced server and port 5xx75 for

SAP Web IDE for SAP HANA, where xx is the instance number).

Figure 2.10  SAP CAL Instance Details

To seamlessly access all SAP HANA XS Advanced applications, the vhcalhxedb end-

point must be defined in the local systems by adding the external IP address in the

laptop’s host file (e.g., c:\Windows\System32\Drivers\etc\hosts for Windows and /etc/

hosts for Mac OS).
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For Windows, create the following entry in the hosts file and save it:

<IP address> vhcalhxedb

For Mac OS or Linux, use the following code in the command prompt:

sudo sh - c 'echo <IP address> vhcalhxedb >> /etc/hosts'

We can then connect to vhcalhxedb using SAP HANA Studio, an SSH client (e.g.,

PuTTY), and a browser to SAP HANA XS Advanced web applications.

Accessing SAP HANA, Express Edition

The downloaded private key file should be converted to a .ppk file using key genera-

tor tools such as PuTTYgen. Use the generated .ppk private key file to authenticate

and default the root user to connect to the Linux host of the SAP HANA database

using SSH tools (e.g., PuTTY). 

Use the following commands in the SSH prompt to check the status of the SAP HANA

instance. HXEADM is the Linux OS user in SAP HANA:

su – hxeadm
HDB info

If SAP HANA is up, the SYSTEM database of the just installed SAP HANA, express edi-

tion instance can be accessed using the following connection parameters in SAP

HANA Studio:

� Hostname: vhcalhxedb 

� Instance Number: 90

� Mode: Multiple Container and System Database

The SAP HANA XS Advanced server (and web dispatcher) status can be checked using

the following: https://vhcalhxedb:3xx30 (where xx is the instance number). This will

list all available SAP HANA XS Advanced applications and their URLs. For example,

the SAP HANA XS Advanced administration console can be accessed using the follow-

ing: https://vhcalhxedb:51015. Similarly, SAP Web IDE for SAP HANA can be accessed

using https://vhcalhxedb:53075.

The SAP HANA XS Advanced client can be used to connect to the SAP HANA XS

Advanced server and check the status of SAP HANA XS Advanced applications such as

SAP Web IDE for SAP HANA.
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2.4    SAP Cloud Platform

SAP Cloud Platform (formerly SAP HANA Cloud Platform) is an open platform-as-a-ser-

vice (PaaS) offered by SAP to create new applications or extend existing applications in

a secure cloud computing environment. It offers the agility and flexibility to quickly

build new or extend existing cloud and on-premise apps (both SAP and non-SAP) with

your choice of cloud providers (SAP, AWS, Azure, Google Cloud, etc.) and open and com-

mon development languages (Java, Python, JavaScript, Node.js, Cloud Foundry, etc.).

SAP Cloud Platform offers a comprehensive list of services in the area of analytics,

business services, data and storage, integration, Internet of Things (IoT), machine

learning, mobile services, runtime and containers, software-as-a-service (SaaS) exten-

sions, user experience, and security.

SAP Cloud Platform can be accessed at https://cloudplatform.sap.com. It offers a

developer edition subscription free of cost for evaluation and development purposes

that includes the following:

� 1 GB shared SAP HANA

� SAP HANA Cloud Portal

� SAP Web IDE

� SAP Cloud Platform mobile services

� SAP Cloud Platform OData Provisioning

Note

The SAP HANA XS Advanced architecture is loosely based on Cloud Foundry and

shares some of its core principles (details about the SAP HANA XS Advanced architec-

ture appear in Chapter 4), so it’s possible to develop applications using the SAP HANA

XS Advanced environment and run/deploy the applications in the SAP Cloud Plat-

form Cloud Foundry environment.

For SAP HANA XS Advanced application development, subscriptions to the following

two services are required:

� SAP HANA service instance

� SAP Web IDE for full-stack development

As of writing this book, the SAP HANA service instance isn’t offered as part of the

developer edition or trial subscription because it requires at least 16 GB of memory.
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In the following sections, we’ll discuss provisioning the SAP HANA service instance

and SAP Web IDE for full-stack development in SAP Cloud Platform, which can be

used as our development environment.

2.4.1    Registrations

You’ll need to register and create an account by visiting the SAP Cloud Platform web-

site at https://cloudplatform.sap.com and then purchase a subscription for SAP Cloud

Platform, starter edition (32 GB or 64 GB) for nonproductive use or any other sub-

scription for productive use.

SAP Cloud Platform offers two environments: Cloud Foundry (infrastructure by AWS,

Google Cloud Platform, and Azure) and Neo (infrastructure by SAP). We’ll be using the

Cloud Foundry environment for the SAP HANA service and the Neo environment for

the SAP Web IDE, which is discussed in the following sections.

2.4.2    Provisioning the SAP HANA Service Instance

In this section, we’ll discuss the steps to provision an SAP HANA service instance in

the Cloud Foundry environment of SAP Cloud Platform. The SAP HANA service is

fully managed by SAP and offers flexible sizing, elastic scaling, and consumption-

based pricing and terms of hosting. At the time of writing this book, it’s offered in the

cloud AWS or Google Cloud Platform. For more information about features and capa-

bilities of the SAP HANA service instance, refer to online help for SAP HANA service.

Set Up the Cloud Foundry Environment

The SAP HANA service is offered in the Cloud Foundry environment of SAP Cloud

Platform. The Cloud Foundry environment needs to be set up before you can instan-

tiate any service. 

Log in to the SAP Cloud Platform Cockpit screen, and navigate to your Cloud Foundry

global account. Create one or more subaccounts to organize resources in your global

account. Cloud Foundry needs to be enabled explicitly for each subaccount using the

Enable Cloud Foundry button in the Overview page of the subaccount. In our exam-

ple, we’ve created a subaccount called CF-trial, details of which are illustrated in Fig-

ure 2.11 1. 

Navigate to the Spaces page of your subaccount. Create one or more spaces to orga-

nize service instances and applications in your subaccount. In our example, we’ve
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created space CF-trial_space, details of which are illustrated in Figure 2.11 2. Selecting

the space changes the navigation menu on the left side. Navigate to the Services �

Service Marketplace to display a list of services available (see Figure 2.11 3). 

Click on SAP HANA Service (technical name hana-db) to display the Overview page

with additional details and a link to documentation of the service. Navigate to the

Instances page to display the list of instances provisioned for the service as shown in

Figure 2.11 4. 

Figure 2.11  Cloud Foundry Environment in SAP Cloud Platform

Create an SAP HANA Service Instance

Click the New Instance button to display the new instance wizard for the SAP HANA

service as shown in Figure 2.12. There are two plans available for SAP HANA Service:

Standard (core database features) and Enterprise (standard plus additional features,

such as predictive, graph, spatial, etc.), as shown in (Figure 2.12 1). Select the appropri-

ate service plan based on your business requirement, and click Next to proceed.

Specify a password, which will be the password for the system user of the tenant data-

base being provisioned. It will actually provision a system database and a tenant data-

base. As this is an SAP-managed service, the system database is accessed by SAP,
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whereas the tenant database is secured using the password and is in your control.

Select the appropriate memory (in blocks of 16 GB) to provision the tenant database.

Because the SAP HANA instance is going to be available across the public Internet,

you can effectively control access to your tenant by whitelisting specific IP addresses

or allowing open access. Select the appropriate user parameters, and click Next to

proceed (Figure 2.12 2).

Select Next to skip this page because we aren’t assigning this tenant database to any

particular application (Figure 2.12 3).

Specify a name for your instance (e.g., “hana_enterprise” for the enterprise version),

and click Finish to provision the new instance (Figure 2.12 4). 

Figure 2.12  Creating an SAP HANA Service Instance

The newly provisioned instance (e.g., hana_enterprise) appears, and it may take a few

seconds (up to a few minutes) for the system to be ready for use.

You can spin up as many or as few instances as you want and whenever you want

using the SAP Cloud Platform cockpit. Because it’s a fully managed SAP HANA service,

the high availability backups are done by SAP. However, you control what SAP HANA

instances you have and when you want to create/delete them to manage the limit in

your quota.
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Click on the Open Dashboard  icon to open the SAP HANA Service Dashboard

screen, which will display critical information about the SAP HANA service instance

as illustrated in Figure 2.13 1. Record the ID of the SAP HANA service instance and

Endpoints details of the tenant and system database, which will be used to connect

using client tools 2. You can also see where the SAP HANA service is hosted (in our

example, it’s hosted with AWS) and how much memory is allocated for the instance.

Figure 2.13  SAP HANA Service Dashboard

Accessing the SAP HANA System

Select the HANA Cockpit button to open the SAP HANA Platform cockpit of the just-

provisioned tenant database in a new browser window. Enter the SYSTEM user and the

password (used while provisioning the instance) when prompted to authenticate for
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the SAP HANA cockpit. The SAP HANA Cockpit screen offers various options to effec-

tively manage the tenant database, as illustrated in Figure 2.14 1. It’s recommended

to set up one or more individual users with appropriate roles to perform specific

tasks and then deactivate the system user to have a secure environment.

Select the Open SQL Console button to launch the SAP HANA Database Explorer screen

to explore the catalog of schemas and execute SQL commands (see Figure 2.14 2).

The provisioned tenant database in the Cloud Foundry environment can also be

accessed using SAP HANA Studio with the following connection parameters:

� Hostname: <endpoint of the tenant database>, for example, zeus.hana.prod.eu-
central-1.whitney.dbaas.ondemand.com 

� Instance Number: 00 (not required, default 00 is used)

� Multiple Container & Tenant Database: H00:<port of the tenant database>, for

example, H00:20435 

Figure 2.14  Accessing the SAP HANA Service Instance
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In the next section, we’ll discuss how to enable SAP Web IDE in the SAP Cloud Plat-

form to work with your SAP HANA service instance.

2.4.3    Enable SAP Web IDE for Full-Stack Development

The SAP Web IDE for full-stack development is used to create multi-target applications

(MTAs) and build SAP HANA database artifacts such as database tables, views, and pro-

cedures in the SAP Cloud Platform environment. The SAP Web IDE is hosted in the Neo

environment of SAP Cloud Platform. To use the SAP Web IDE, you must switch to your

Neo subaccount (in our example, it’s neo_trial), as shown in Figure 2.15 1. 

Navigate to Services to display the list of services available for your subaccount in the

Neo environment, and select the SAP Web IDE Full-Stack service to display details

about the service (Figure 2.15 2). By default, the service isn’t enabled. Select the

Enable button to enable SAP Web IDE for your subaccount (Figure 2.15 3).

Figure 2.15  Enabling the SAP Web IDE for Full-Stack Development

We need to configure the service and set up users with appropriate roles (e.g., devel-

oper and/or administrator, etc.) to make the service ready for users. 
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Select the Configure Service link (Figure 2.15 4), select the DiDeveloper role, and add

one or more users. Similarly, select the DiAdministrator role, and add one or more

users as illustrated in Figure 2.16 1.

We also need to enable principle propagation. To do this, navigate to Security � Trust,

and explicitly select Enabled in the Principal Propagation field (Figure 2.16 2) instead

of using the default setting. Save the changes, and go back to Services to launch the

SAP Web IDE for full-stack development using the Go to Service link (see Figure 2.17 1).

You can save the URL as a bookmark for easy access.

Figure 2.16  Configuring Service Roles
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Next, we need to configure the SAP Web IDE to use the SAP HANA service instance we

created earlier. In the SAP Web IDE, select the Preference  icon, and set up the Cloud

Foundry endpoint as illustrated in Figure 2.17 2.

Figure 2.17  Linking SAP Web IDE with the SAP HANA Service Instance

The information for the Organization and API Endpoint fields is available in the Over-

view page of your Cloud Foundry subaccount as shown earlier in Figure 2.11 1, and

the Space field is the space in which we provisioned the SAP HANA service instance

as shown earlier in Figure 2.11 2.

Finally, we need to install the builder application that is required to build and

deploy applications to our space. To install the builder in your space, select the

Reinstall Builder button (see Figure 2.17 2). Upon successful installation, the builder

69

2.5 SAP HANA XS Advanced Organizations and Spaces

2

application will be available in your Cloud Foundry space under Applications as

illustrated in Figure 2.17 3.

With this, the setup of SAP Web IDE for full-stack development is complete, and it’s

ready for application development.

2.5    SAP HANA XS Advanced Organizations and Spaces

In the following sections, we’ll start by providing you with an overview of the con-

cepts behind organizations and spaces in SAP HANA XS Advanced before moving on

to the steps you need to take to manage them.

2.5.1    Organizations and Spaces Overview

Applications in an SAP HANA XS Advanced system are deployed and isolated using

the concepts of organizations and spaces with separated OS users to meet the

resource requirements of applications. 

An organization is a development account that one or more developers (user) can

own and use. All developers in an organization share a resource quota plan, applica-

tions, services availability, and custom domains. All resources, applications, spaces,

and services in the organization can be managed (and suspended) at the organiza-

tion level. 

Every application and service is scoped to a space, and each organization contains at

least one space. A space provides users with access to a shared location for application

development, deployment, and maintenance. 

If there is a need for a group of applications to share system resources used by the

same set of end users and to be deployed by the same user, then this group of appli-

cations can be deployed to the same space in an SAP HANA XS Advanced environ-

ment. Common resources shared by applications in a space can be data storage, user

authorizations, and so on. 

Depending on the need for shared resources, one or more applications may be

deployed in a given space, but an application is always deployed into one and only

one space. Each resource (a service instance) required by an application must be

available (or created) in the same space, and each service instance must be explicitly
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banded to the application by the service broker. The service binding entity bears the

credentials issued by the service broker, and the execution agent passes these cre-

dentials to the bound service instances during start-up.

A user represents a developer or collaborator in the context of SAP HANA XS

Advanced. Users can have different roles (manager, auditor, and developer) in differ-

ent spaces within the organization, governing what level and type of access they have

within that space. Finally, a space can be used by several users, and each user/devel-

oper may have his own private space as well.

One or more spaces can be grouped together as an organization to manage and

administrate collectively. However, the runtime behavior of an application isn’t

impacted by its organization grouping. For all practical purposes, the runtime behav-

ior and the resource requirements are managed at the space level.

The relationships among organizations, spaces, service instances, and service bind-

ing are illustrated in Figure 2.18.

The isolation of spaces is achieved by mapping dedicated OS users for each space, as

shown in Figure 2.19. Technically, two or more spaces can also be mapped to a single

OS user, and those spaces won’t be isolated from each other. Applications running in

the same space share all resources, such as data storage, user authorizations, and pass-

words. 

Figure 2.18  Organizations and Spaces
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Figure 2.19  OS Level Isolation of Applications

External buildpack processes may or may not have their own dedicated OS user.

Application instances and buildpacks in different spaces are only isolated at the OS

level if each space is running with a dedicated OS user. From a security perspective,

it’s important to have isolated spaces with dedicated OS users. 

2.5.2    Organization and Space Management

To manage the organization and space for your SAP HANA installation, log in to the

SAP HANA XS Advanced administration site. If SAP HANA, express edition is used,

SAP HANA XS Advanced administration consolcan be accessed using https://

hxehost:39030 (on premise) or https://vhcalhxedb:39030.

Alternatively, if SAP HANA, express edition isn’t used, or the ports have been changed,

the right URL for the xsa-cockpit application can be found using command xs apps on

the command-line interface (CLI). CLI can be accessed directly on the SSH console on

the server, or it can be downloaded using the Download Manager. Log in to the CLI

using the xsa_admin user (or another user with authorizations to create spaces). The

CLI is discussed in detail in Chapter 3.
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In the following subsections, we’ll explain the steps to create a new space and enable

it for application development.

Create Space

In the XS Advanced Administration console screen, select the Organization and Space

Management application to display the list of organizations. In our example, the

default organization HANAExpress is available (Figure 2.20 1). The default can be

renamed, and a new organization can be created using the Create Organization (+)

button. 

We’ll use the default HANAExpress organization to create our space. There are two

spaces—SAP and development—already available under the default HANAExpress

organization (Figure 2.20 2). The SAP space is used to deploy all SAP-delivered appli-

cations that are part of the SAP HANA XS Advanced infrastructure. Select the + Create

Space button to create a space, and provide a suitable space name to proceed (see Fig-

ure 2.20 3  and 4).

Figure 2.20  Creating a Space
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Add Authorized Users

To manage and use the new space just created, users need to be explicitly defined for

each space. To do so, click on the new space just created and select the Users tab (Fig-

ure 2.21 1). Select the Add User button to select from a list of authorized users and

their roles for the space, as shown in Figure 2.21 2  and 3.

Figure 2.21  Adding Users to a Space

Space Enablement

The new space just created must be explicitly enabled before an SAP HANA XS

Advanced application can be deployed in the space. In the XS Advanced Administra-

tion console screen, select the Application Monitor application, and search for app di-

space-enablement-ui (Figure 2.22 1 and 2). Start the app, if not running. After the

application is running and available, launch the URL (in our example, the app is avail-

able on https://vhcalhxedb:51024) to open the Space Enablement tool.

In the Space Enablement tool, select the Enable button beside the space (Figure 2.22 3).

The enablement process may take a few minutes to complete the processing and dis-

play a success message 4. Upon successful enablement, the space is ready for use.
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Figure 2.22  Space Enablement

2.6    Git Code Repository

The SAP HANA Repository is available in the SAP HANA system for SAP HANA XS-

based development using SAP HANA Studio or the SAP HANA Web-Based Develop-

ment Workbench. As briefly introduced in Section 2.1, an external source code man-

agement tool, such as Git or Gerrit, is used as a central repository for SAP HANA XS

Advanced development using SAP Web IDE for SAP HANA.

The Git repository can be hosted in a corporate internal Git/Gerrit installation or a sub-

scription to an external provider such as GitHub, GitLab, or BitBucket. To familiarize
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yourself with the Git repository, follow along with our example. First, we’ll create our

Git repository in GitHub with these steps: 

1. Log in to your GitHub account, and select New Repository to create a repository. 

2. Provide the Repository Name and Description, check the Initialize This Repository

with a README option, and click the Create Repository button. The repository will

be created as illustrated in Figure 2.23. 

3. Take note of the Git repository URL, which will be used in setting up the SAP HANA

XS Advanced project in SAP Web IDE for SAP HANA.

Figure 2.23  Create Git Repository in GitHub

4. Next, begin the project creation by logging in to SAP Web IDE for SAP HANA.

5. Select File � Project from Template to select a template for SAP HANA XS Advanced

project creation. Choose the Multi-Target Application Project template. 

6. Provide the Project Name, Application ID, Application Version, Description, and

Space details, and select Finish to create the SAP HANA XS Advanced project, as

shown in Figure 2.24. The new SAP HANA XS Advanced project will be created and

displayed in the SAP Web IDE workspace.
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Figure 2.24  Creating an MTA Project

7. To create a local repository for the project, select Git � Initialize Local Repository in

the context menu shown in Figure 2.25. The successful local repository initializa-

tion message will be displayed in the upper-right corner of SAP Web IDE. 

8. Select the Set Remote option to connect the local repository to the remote Git

repository. 

9. When prompted, provide the URL of the GitHub repository created earlier. The

remote Git server (GitHub in our example) may prompt you to authenticate

again to establish the connection. 

10. Setting the remote repository automatically does a fetch operation. You should

now see the README.md file part of the project (the README.md file was created

during the Git repository creation in GitHub). If the README.md file isn’t yet

pulled (it happens sometimes), select the Pull button in the Git menu or select Git �

Pull in the context menu of the project to make sure the local repository has all

the files from the remote repository.
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Figure 2.25  Setting Up the Git Repository

Note

Even though both the local and remote Git repositories are in synch at this point, it’s

a good practice to rebase the repository to establish proper synchronization between

the local and remote repositories.
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The Git pane of SAP Web IDE for SAP HANA has the following five buttons to work

with the Git repository.

� Fetch

Downloads only new data/files from the remote repository, but it doesn’t inte-

grate any of this new data into the project working files. Fetch is great for getting

the latest view of the remote repository, and it doesn’t override or replace any

files/objects of the local project. 

� Pull

Downloads new data/files from the remote repository and integrates the new data

into the current working files in the project. It’s highly recommended to execute a

Pull operation only after all local changes have been committed and pushed to the

remote repository.

� Rebase

Merges another branch into the current working branch and moves all of the local

commits that are ahead of the rebased branch to the top of the history on that

branch.

� Merge

Takes two or more independent branches and integrates them into a single

branch.

� Reset

Used to undo changes. There are two types of resets (Mixed and Hard). Both types

update the head and index of the repository, while a Hard reset also resets the

working directory.

After the development of the new object and files or changes to an existing object

and file are complete, these changes can be saved in the central remote Git reposi-

tory. The new files in the SAP HANA XS Advanced project are marked with + (plus),

and changes are highlighted with * (asterisk), as illustrated in Figure 2.26 2.

The new files and changes to existing files are published to the remote repository

using the following Stage and Commit & Push process (see Figure 2.26 1), and the log

is displayed in the SAP Web IDE console (Figure 2.26 4).
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After the changes are saved in the remote Git repository, the files in the local project

reflect the status with the � (bullet) sign, and files will also be available in the remote

Git repository (Figure 2.26 3 and 5, respectively).

Figure 2.26  Git: Stage, Commit, Push

Finally, if another developer wants to work on your project or if you want to make

changes for another project, the remote Git repository of the project can be cloned.

To create a project based on the Git repository, select File � Git � Clone Repository, or

choose Git � Clone Repository in the context menu of the workspace as shown in Fig-

ure 2.27. Provide the Git repository URL, and select Clone to create the project. Upon

successful cloning, the successful clone message will be displayed in the upper-right

corner of SAP Web IDE. Select the Create Local Branch option to create the local repos-

itory for the project.
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Figure 2.27  Cloning the Git Repository

2.7    Summary

We started this chapter with our discussion on the system landscape of traditional

SAP systems and continued with the difference in the system landscape of SAP HANA

XS Advanced to support continuous delivery and continuous integration. 

Next, we discussed the installation and configuration of SAP HANA, express edition

as a development environment in on-premise systems and the AWS public cloud.
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You also learned about provisioning the SAP HANA system (including SAP HANA XS

Advanced) as a service in the cloud using the SAP Cloud Platform.

We discussed the concept of organizations and spaces to share resources and isolate

applications. Finally, we covered using Git as a source code management system and

central code repository for SAP HANA XS Advanced development.

In the next chapter, we’ll discuss development tools, including SAP HANA XS

Advanced command-line interface (XSA CLI), SAP Web IDE for SAP HANA, SAP HANA

database explorer, SAP HANA XS Advanced cockpit, SAP HANA Studio, and so on, to

develop and administer SAP HANA XS Advanced applications.
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